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INTRODUCTION 

In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for 
the HP fully programmable calculator user. This service is designed to save you time and programming effort. 
As users are aware, Programmable Calculators are capable of delivering tremendous problem solving potential in 
terms of power and flexibility, but the real genie in the bottle is program solutions. HP's introduction of the first 
handheld programmable calculator in 1974 immediately led to a request for program solutions - hence the begin­
ning of the HP-65 Users' Library. In order to save HP calculator customers time, users wrote their own programs 
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs 
were accepted and made available. This overwhelming response indicated the value of the program library and a 
Users' Library was then established for the HP-67/97 users. 

To extend the value of the Users' Library, Hewlett-Packard is introducing a unique service-a service designed 
to save you time and money. The Users' Library has collected the best programs in the most popular categories from 
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting 
in substantial savings for our valued HP-67/97 users. 

We feel this new software service will extend the capabilities of our programmable calculators and provide a 
great benefit to our HP-67/97 users. 

A WORD ABOUT PROGRAM USAGE 

Each program contained herein is reprocluced on the standard forms used by the Users' Library. Magnetic 
cards are not included. The Program Description I page gives a basic description of the program. The Program 
Description II page provides a sample problem and the keystrokes used to solve it. The User Instructions page 
contains a description of the keystrokes used to solve problems in general and the options which are available to 
the user. The Program Listing I and Program Listing II pages list the program steps necessary to operate the calcu­
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent 
information about data register contents, uses of labels and flags and the initial calculator status mode is also found 
on these pages. Following the directions in your HP-67 or HP-97 Owners' Handbook and Programming Guide, 
"Loading a Program" (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing I and 
Program Listing II pages. A number at the top of the Program Listing indicates on which calculator the program 
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult 
Appendix E of your Owner's Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97 
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but 
some differences do occur in the keycodes used to represent some of the functions. 

A program loaded into the HP-67 or HP-97 is not permanent-once the calculator is turned off, the program 
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card, 
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner's 
Handbook for full instructions. A few points to remember: 

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your 
program, review the status section and set the conditions as indicated before using or permanently re­
cording the program. 

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have 
recorded the program. This simple step will protect the magnetic card and keep the program from being 
inadvertently erased. 

As a part of HP's continuing effort to provide value to our customers, we hope you will enjoy our newest concept. 
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ASTRO 1 - MEAN OBLIQUITY OF THE ECLIPTIC AND GREENWICH I 1 
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Based on any Gregorian or Julian date and Greenwich mean time, 
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Program Deseripfion I 
Program Title lis IlZo. :z: - /1/JE..IlN CB~;rqV~Y p,c T~ EC'~~~77:'c 

1l;Vj} G ~U/Vtv.z:::c~ $,rP.iEKJ;;;<?L '"/'~~iZ 
Contributor's Name 0 .17/'//£5 N E &/...Y 

-p, CJ, OCX /7cZ. (51EC'/' C/VJ/'l) Address 

City {; fiR/V? E L. State C' ,4 Zip Code 

Program Description, Equations, Variables /. {(,;v!p{.t'7E TN;:' /V~'Md~ OF DRyJ' ~;N'/ 
...::lA/V t:J) /f'~c FOR /lIVy p,JT$ ~"7/VCE"::;;;V /) ¥71:5 8. C, (Phl!!S f'"i!.U',LTE __ 

(Jet, I ~ /SF 2 /I~E /l5.f t'l'?ED Fe lJE ':;-ULrfi/v C/lt-~1/.DPI<). '/#£ e~~.p~K 
j?&t/THV£ ~6~ fJUTHO~EO 8y .RLc##~£) C S:7A/~t.~EJ/V.· fM::; /Z,( (-I 'IetJ~ )rl"4-3~ .. 

77fF,V JP(J) ~ G1lt [3~S"P1 + ~:d;O'1,'.t) f 7 J + :P - 3:1..<>£13, 

:Ir ;:J'O{.J)~ '2:1.Y9/7/ (tJcl /j~ If.:J.t.)) ,#£ 6/!;F6c/Z;A/V tWJ$AI.P;:~ ~s vs@: 

.:fJ)(6) =-- J 0(::;-) -f I~ J -[ 'P'Vl] r 38 
i../6"~ /Ut) 

(j)lIf3l!e y,;- j~/1R) H::jYl~NT~ D: lJ/ly'~ ~,A./p [~J ~~" 7JIi!!' ~li!it! f?~ t:''- /l.t?4. __ 

'Ifj;.N ..:rJ),'i~():::: . .:;-- :l.'1/S'~U, 

:;., {~M~()77£ -r; 7lfI! N'-''Mt1R t)F .7'UL:z:/'1/VC##7tJ~l.s rAJ"'" diJl~GNttJ:R:H /"11i9/11111.t"~ 
::TIl N ~I /ftJc: /.:= (t6,/~~ -I- .:TPr;Il0 -& . .s)/5ts~.;: tAJlfJ,:,2.;: t6, ~§ 77ff ~.I!##N~H 
HM/'I' ~£(6/""1r) t>F ~ /)l!5'e,l2.FIl~/I/. 

~ ~_.-

3. CCI'4?.!TIZ. """~;V/M.A/ ~11~~~U~TY t/r 7N£ ECL,1:!771:C:~':= 1'5, ¥S:l:t?f/- ~,~/J~/..5/. 
rI. CDHf'tJ7E 7H~ 6a:.P/vNJZ"", I'?MN srVe,e~.t'JL 7~""'~: £6 -=- t4 t- '~''I'''O~'b . __ 

-r £tlCJC:C 5"1.2f2 r '''I- ~lX/()-(,f'J.. (IH&P.l1/ J. 
AI~TE :-r#E Rzt)lIr ,4.fCe~/5J<7;v CF THE G.L~£/Vt:-')R:H /V!$£;J:;J;:!'IIVr ~ :r/S~._ 

P~K~£...j. 1'5 Ct!'NI'I':775D /lAiD sn,e~.£) R.e. F('/TV~8 Q5E 

OperatingLimitsandWarnings JJ.C, 'V~j /V/£}j/ 8;: CN715.LE.-p //5 ,N'liGtfj/f~ve=. 
t!;iUIIAln=Tr'PS! / /J. O. :.= /) / 6.C'. ;: 0.) .t. s.c. ;: -I) 3 Be. ;;: -.z J G-;r. 

FcK C./C /J/"'rt-t > .:.7/1.;V. /,) 6 S.C, :£5 pNr~.LE[) /l~ -I, C/t:'~S-

This program has been verified only with respect to the numerical example given in Program Description II. 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. 

I 
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Sketch(es) 

Sample Problem(s) . 

Fo.e 0/ t./g 1$(/'£5 61v;r i!'/V ft',P,e;r.r:.. ~ /7''7.6 (>/lLcc.;~A7E: 
7 

Solution(s) 

/ • .:::7P/f/'1) 

1., 6" 
3. K~ 
1/. -r 

",~C>/97~' jjfl £'7&~7. t:cC'C' - JD'f~{) 
/ r if& [fJ ~"3 .:l.t 33 - (-0:;: j..3 &~ 33 If 

fili) /). Cfl ~/ ~ R61 :: /j"¥lhI~?5 
(llil tJ, 7~3() - T 

Reference (s) 
I( 

.G'X/'M/I//Ir~,LY Jv,Pj?t..eMeNT 7ft' rHP /'lST.AZcN()/l'?~,.y~ #/'H&.M~5 
,/ 

f/)-'CJ -are ,4/\?~",ez::cA/v ~,Pd'MI£,.eJ<5 ~NL> /V/lur..z:-c-4L AL/'?/1/Vh'C j 

rI~K /"'IA.:::rE~Ty'S S7JJ'r:Z::-&/NG..ey t:'FrJ:'C.'$ .L&'/V'P.t"N': /7~1 
.J .J 

I 
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• • • 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

I E;V7J3.rt:: ?&'6i2A/'1 C'A'RV CJ[ I 

7 
C~c=J 

EN71ER PArE ;;:-1'/7#£ FeRM t1 t1# porY'A I~[ I .:rp 1~e'C 
M M,,7)]) 'I''/V'I 1- I l --

] Wi'fi!E/Of' NM ..n7~ 
jV/,N7H Zl.D.$S 7HfP.RY /lA/v YVy'y [_ _ ~I r --1 

I 

YGAR I ¥ p;-~:;.rT.5 J. [ J [ __ ~~] :r.5 Tff£ HM --

AAlo DD MtJ5r BE :5'&/7/?,R A 71i.lJ ilY [- -' I_J 
Ii V/!GC :I/Vl/}L P~..rN/. .J£JE 717£ [ -] [--J 

- -----

~/J /Z/V .#-v 6, I'JN Pfi6IE / roll R.C. [ [ [- -] 

V/-J T~5 [=-J [_ I 
[-l [ ] 

- - - ------

317 G!VTeIZ C;KG~NNJ:'C/I MF/l,A/ 7';T/Y7J: fllI.MIwISJ [E I[=~ 4'ojpJ}.f'1J1 f~ 
.B 'I>r,sPLlJY 6,K,U;VWklf I1hW 5J-OEi.R PII L -;:1I'V/~ --

[ --- A I r----] fl~ ___ f/ItM,NffS 

C :D :;:;SPt.// y -r [Mll - J X,){.xXX 

I J [ ____ -__ 1 

J\It:)71£ : Fp£ UjE W:r,H fi.srl!!.o. z;:r= [ J [ ~_--l 
II/Vo/~J(. 7## ,&'t-.4,11/t:7111Z y C'~~P&A/,qn; r I [ -J 
PfUJ6.£AH ... 5'7E-P~ ~ ANO 3/1 MvsI [~= ____ J L -] 

7!E ex iE£.' U7'ED ~ /J A/ ~ .:;::/{/ rrH5 5 T71rEEO [---J~ 

c,4!iJ/G'<' 7#£ Z);:5l'wy t!>r 577J!P 38 1_=- ] [ --1 
A;vo '3c. A,qe.. tPpr~oN/lJ... • Il [ - , 

-- ------

l ___ J [---_] 
I ___ J [ -] 
[--J [-I 

---- --

[=_J [=J 
[ --] [- '-l 
1---] ~--] 

- ---- ------

L--] [- -] 
----- ----

L ___ J [~~=] 
[ ~-__ J C_-_--.J 
r ] [-- -- J 
[ ll. -_J 
1---] r ] 

r J l -] 
- ---

[ J L __ J 
[ 1l_~J 
l J [ ___ ~J 
I --

_I C_J 
1 - - J[ l 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
001 IF t.IL 1/ gl t.,S- /I 

U",Pl1cJ(. 
F~T 31f5 .,. 'II +- (,;/ 

F :rN7 3/ ~.3 'TJATE. "3 C3 
,Tf) :3 3303 060 2. ",.,~ - SI () PC 

~)( 41'3 6 t:J8 
1.- b'%.. :3 03 
X. '71 - 51 
(- 'II I.. &~ 

010 F ~r 31 63 'L. tY7.... 
SID Y 33 trY 1 ()9 
- Sf 9 09 

UX 0/-3 I ~I 

1/ 0'/ 070 ? ~7 -reS' F~IL 
;< '71 I 01 .:TV i- :;::A tV () K 
t? 0'1 1# x.~'f "J5 ~-~ C,.,~/)~~A;1J 

R 08 tnx~'I J:A. 71 {.:iI ~ I? ,q it-o t)o t;,-,-t; 7 ~ ()tj 
0 t'O /!.L£.6 3Y' ()~, 

020 srtJ ? y~ O? /lCL7 ltLfl 
-t bl ,.t- BI . 
I 01 ;::. ::J:JV T 31 $'3 
1- ~t. + f;1 
~~~ 33 oS' OBO f.L'- to ~I/~/; 

;( ?I 'I ~'I 
~Ci. .:3 :3( ~5 )( 11 

+ ~I £.CJ.. ? J~cZ 
.3 03 + el - ,'j"1 P :rIVT "31 B:5 

030 t 1./1 
;:JU1.slII'I 1J A -( - 5'1 

!17ZJ " 
13o," '3 tJ3 

U'LS '3'/ ().5-
rJ1JM8~1Z. 

B ~e 
:: fll + 6 1 - - - - - _.- -

F ;TNt 3/e5 C TIl r~J.1 090 F i-6L 9 "31 ~S-?>t:f 
jU.'L 5 .5,/&S' 'iJMf'tJ "- t9~ 

X '7/ '-I ()I{ - 5/ I 01 .,.. 1.// 5' oS" 
+' '-I 0 t!J{) 

040 ? IJ? 1.- t)~ 

+ 6/ 0 00 
:3 0$ ,- $'1 

I> c, s-m fl, 33~~ S7&~~ ::TOt'iDO 
!r oS- 100 £Is BY 

Let..-' 3y~6 F I-BLD ~I ~5 /~ r=N#1Z (;JV'II 
x ?I F fI .... 31 2JI 
+ 6/ 57t? C. J3 1.5 

j!LL-S '1+' C.!J- ~ ~:I. 

-of BI ¥ o~ 
050 r :nvr J/ £3 ~. ~I 

C.{)~/pI-JTE T 
Jlj;t-,I/ 3t/~t/ £c~ :t. '7'1 tt'~ 

+ 61 +- "I 
KC l- l:; 3V~6 " ~~ 

1./ C¥ 110 s- IPS 
t5 ~B - s-'/ 
J- BI 3 03 

REGISTERS 

0 1 2 3 4 5 6 7 8 9 

.J ..::rOlyCC M IJ iL ~;v7 '1800 
50 51 52 53 54 55 56 57 58 59 

A -r B 

tEe> Ie t6? 
D 

tY6 
E I I 



67 Pro~ram I~ls.ln~ I I 5 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

" ~, + ~I 
!> tJS' 170 U,- e ~.,., 13 
A tJ1.. + ~I 

S- oS- 1 ~~ , 81 tI ~." · s-w /I 3~ /1 5"WI!-E -r -+ el - - - - - -• e~ ~ rt!l1~ J2.. 93 
120 0 00 ~ O~ 

I 01 II tiii 
3 &3 X 71 
0 00 STtJ¥ ~$ ~y 

I 01 180 0 ~c 
:$ t'J3 (;, J{ 1:: 'I $:l- '71 

e.1I~ ~:l GTlJ 1 .t..1.. III I 
JlCi.. A 1~ II C {;)/'41' LJ rE Il /Va :( ~~ 

X 71 5TO~~ 6 0 
1/ ~4/ 

~ ~~ S7tJ+- ¥ 3~ 61 ~'I 
130 "!> 03 Ip t-6L. I 1:11 ~!> ~I 

- - - - - ---

• ~3 1i?CL. Y 7'/11'1/ tCMP"n; 

'I to¥ I 01 
/lAlO 

S &'5 S- ~5 S~~ 

7.- t2~ 190 )( '71 X~ 
~ tP7.. S7tJ J) ~~ It;' 
9 CJ9 ~1-8L. Z 31 ~S-b2. 

-------
L,/ &1/ 1£1.. H 31( I~ 

+ bl t;....,IIM~ J:<' ?'/ 
$wJJ 13 1:1. R-1.5 R'I J)~; 1t./J'I ~e ------

140 ~ ~:4 IZU ¥ ~y tJ¥ 
~ 1/6 t.7 -"N1"f5 '71... '7'/ 

1<6, e.e.X I/~ fl-~ f!1./ -o~j PL.II'/ 
6 O~ ILCi.. r1 -~I/ II 

(;115 V~ 200 £/5 9~ -p:s::.5 PL.A '/ r-
;LeLA ~~ II C7W~ ~£ ~t 

)( 71 (;~t1?,) TEE K/~ t?¥ 
~ /)2 t11/ 
if ~y /J,IIIJ) 

0 t9~ 57P#-~ 150 0 Ott' 
• e5 Rc, 
0 t!'t:' 
s- t!'S" 
I (f)1 210 

~ C'Z 
I, t!7~ 

~ t!JZ 
+ ~I 

R.CL II 7y /1 
160 X ?/ 

" t:J(.. 

• B3 
h oC:-
t! tP¥ 220 

" Of, 

0 t:Jo 
/" 0," 

" o~ 
LABELS FLAGS SET STATUS 

A 
v' B V" C D E 0 

FLAGS TRIG OISP 
a b c d e 1 ON OFF 

o 0 ff DEG ~ FIX • 0 1 ,..- 2 

----
3 4 2 1 o i3" GRAD 0 SCI 0 

5 6 7 8 9 3 2 o [3' RAD 0 ~NG'I0 
;./ 3 o 0" 
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Program Deseripfion I 
Program Title t.i/~CN J IIs~ ~,uj)p/V6, /IIIlPl3-) /V VT1I r,;-c/I/ 6' ~ 

/lJt!£) SYN~r.z=C V2E";z/V'/!L- .Pc'~T 

Contributor's Name J /1fV1~.5 /VeEi-Y 
Address p. EJ. i3t!'JK / '90 Z (5~c: t Y' Cr'lR J 
City C 11 /£/V/G ~ State c> A Zip Code 7' 39 ~ I 

Program Description, Equations, Variables Ttl-t:= J"V/e;;IlIl./ J..~N6.r7tJPG" 6>1=- 7"1hE N~£JN ~ 
/J rJ C' I I( yo; i, It 0T'-

115Ce,vp;,v?2 /ilCD£ d~ == :/.,j-9 It) Sf'. '79 - S tlV ~6 ~/#Z3f + 7· 'f~ .:J-.. ~~. 

Nlfl£~e '/::1=5 --rrr~ j'l/I.JMBt££. &1= JUI-TI'9;t/ 'JHvru/Z;;=e;;:..J FJZ~/VI 1ft'/) 

JAN. &, ~ £, r:. L~I ~L": S"S-9e>.z.3/3~;' T :<~O r I °5.2 "/6 '/7 , T~ 

THeE p.:z:::~e;..,eENr::t::~~ /l/U77'lr.ro/V tP,e:' 777'7f;;"' o8£-.r6) u2::,'1 :z:;s 
£ G = 9,":2.. / C't:JS ,12:., -r t:fJ, SS-Ct..-<J5 ~ L ) 5' r 7".,;9 T 7#'.51 

C»?'.AZ~e.c.'7EO .o8~.rt!PU;r7Y Z:S c == e£J~dc. 
'/de 5YNE-T.rc Vi!E~A/4L P~~/VT (51/~) rs 6"J.VErv-9Y 

5t/,P '---?. 3C'~tt:>/3e,"':z 7 - A) t..JrlE~# 
L1,f -- (S-(2:<' 6-;' to t,/ of- /:; FT ) r - / 7:~3 SIN Jl. .- /, Sl7 S.TN:J-L 

7HE ?"l'GCE!15.:r£J# Pt.U5 /IIV77'I TT£J/lI' ~~ /HF ,GC"£..,z:"/?T.z::C l:-"~!tI.6Z:T'-''£Je,, 

L THE tPU/ltVTLT V 3C' c-r')"Vf' T, P;Z=~P£.Ay~ FCK c.~/'9~/I,,er~-oN 

W;;::"rH A 5Vr £E.~#F/'?£R:J:sl ~ 

Operating Limits and Warnings 

This program has been verified only with respect to the numerical example given in Program Description II. 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. 



Skelch(es) 

Sample Problem(s) 

Ft!?L OI¥£3 ,¥p,-,,L5 GHT tfJ/V A'p,L~L ;;"~.1 /976) CI /!I-cot-Ar4F .! 

/. cJZ, 7H~ ;45cF,vo.%-VCi ,ll/op~ 

~. 7#£ ZZ-OPT;{C 5'J't:iA; tC'r J6::. (I = ,4;Z.,TpSj ;L ~ 71'1L1~t6, a=.~<) 
'3. '7"H£ I/E(;;C*&-I.#'- 5J:6./V ~F cflo 
t/. '3£)&-t-St/P 

-- - ----

Fr,vALL Y) .C'o.e.i' ~[7 'TH-e /"'JeE4/V t17g?-~4Jc.J~T'I' Ct;> ({)i!!'!!'A'~ 
?/~~/"I A57ilZCJ. I) F£)/Z jl/U771TTON. 

Solulion(s) P;J:'/S/; e-Xi#Cc..'T4 ,-'J.s7;l212, I) 7'lfi5.;'1/J {)5J'Al4 AS?;I!C'.:< 

j]fl ~t..3.Ut:>3 := JZ, = :l..Z.3~:t..6I'o3r/ 
11Z/5] e ' O~LJC -- ~-ffl srd.rV ( 5c>o# ~.r~ ,- II/;J- ) 
f ~/5] /3. :l~~3 = J)EG-r;v-5.T6N, rHuj ~ 75 AT /3 /1j;!tZ6 ~3" 
IYJ] ~- 5 J 16, -= "30 co -r S c/ P - .5 0 35' 16 ,,, 
Ie> C~£,c ~cr 7H$ C't3t-J'tfJU..c7 or : 
ill £7 ~3 .. U-26, ~ eo -(- dt = t :;:: ~3b:2~ IU " 

Reference(s) I" 1/£;r·,t?L/1IVAT;t'.Lr 5vrp,~,.~e,Alr TP r~C" ~T"deNP~s-~;lC ~"",I;;"~5 I'I"'.D 

/I'fe .AJ/V/~.&'C#N 6#~A' .T~' /kt.-'U /V,yv~.::-,q L ,,4 L./I?A'.N'fiC"} ,I'/,c:!Z /ffn.:J'E$T'/~ 
5TATT&,N'~" t:!'.Tr:ICE', Lt:'A-".7~AI /7~ / ~ 

~. 5T/i#L -/lL~ "5 y'NF7TC' th:"';A.lA£. /7,t",T; ... r E,7#Fr,,~;c-r5 r~ S;-,-w~;}/Z. 

Rr~'A/u'''' ;.:{.·6t.-:rcArze~~~ iJ/JY{~ry, /"7r~'#.r~"'A/~ /7't: 7' 

7 
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/'400IVJ #~pe.., .Ntl77I7':ht'K Pr ~tff'~U~T'/ 5//f' 

~1 Cc,uz-I!:L76 l~ Ft:!rL tv ,,771 TTt:/{il 

~ Jb' 'f' p-~' ~ _ 17:&"';".1.4 'II' 

~I ) ) ~V'f:, I eflp' S' O-J' 
I .. I • J' iv," 

STEP INSTRUCTIONS 
INPUT 

KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

I ~I£C(.)~ Il5TJ2.C I Lf'~/V? "O:l./oy ) CJ[~ 

~ /31\.J7~1Z- /I.S772-0 ~ - J3~rN 5.:z:;.p G.I C~c=J 
~ l_~~ __ ) 

3 :s 77lL7 [I~/,<? /? v771r .Td/V'5 Nt:NV4 [l[J L-=-~_J 

II V7'YP/.-A '/ ~ [---] L] f)DIJ,tv'/ tv'/55 

g J):r5'Pt-A V ~p;;:?I1C STaN rw)[.~ S.,~a7~ 

C 1J:7J't..~Y DI!G6.1f!.J£e- ~rt/- 5.rQN ~~J[-~ pPJ'~;VIJ> 

.D ]).:rS Pi--/! Y 3t? ~ -r~- II f' I.iZiJ [ -=.1 pp d'1l'?f J 

K~/7'AT r~CJ/'? STPr 1/1 [~J r- -] ~ 
L __ l [_1 

'I tpaI'Cr CJ8~~IJ~TY rc;;!l N(.J771~N U J~--.J ~ ::6&,./-J6 
[_-~ [-_.=J P/1, I"f"" 5 5 

J ;?F! lJ;:~T/<"P , !<~I/~£t.V 
, ,A [- C,-] [ __ .J ~ , 

~6 [VflC.J 5;Ujlv 

;c LY.rJ C..l pJ1:Ci -~;f/-S~ rv 
~D [2Ui] [--=-::J !1cv+5v? 

[-.:.J [' ~ 
[~-J C~_J 
C--] c=J 
[_=J C-l 
C-=.J II 
C __ J L---=:J 
L~L~ 
C~J [- 1 
[-=J CJ 
C..:J C=J 
LJ C---) 
LJC=J 
I~L.~ 
~lL-J 

r __ =] [_.=J 
[~~ L-~ 
[- ... ~ C....:] 
[-]L~ 
---- --

e.::J L. uu.J 
[~-=-J C-] 
[~_J c=J 
L-:.:J L.--::J 
r -=:J L--.J 



I 

67 l·ro~r8m IJsting I 9 

STEP KEY ENTRY KEY cool: COMMENTS STEP KEY ENTRY KEY CODE "VMM~NTS 

001 F I-OL.- Ii 31 :LY il 0 CO 
? C1 .s TAI!T c'Z:- 5 12.5: .. F3 CC /",/p...: r/-/7 Je:;,1i r C!:>-
'-I ('It 060 "3 03 
~ 6'E £, {J t-

ILe c..- II .;'! 1/ U_'- 11 ,¥ II 
)( '71 x:. 71 
'- 01., ~ cL 
7 o~ 0 ,00 

010 , o{ / C'I 

~ {J~ "3 (l3 
7 09 'C o£ 
I 01 f 01 

I t!J1 070 ~ D'~ 
• ~3 -t- tel 
1- 02 fL,-3 1<103 
3 03 . .!. ~I . 
- ~-I :,/'r.) :( 33 C'"A. 51ClU A'-

- - - - -
/!.Li-/I 3"" II r (,~.5 3 I ~J t CI"'! rt--' TIE Fi:: 020 ;( 11 t> GJ 

$' ("7 -J DS 
'3 03 .S- D!:{ 
:~ e>3 ;to ')1 
0 CJC' 080 j2LL-/ 11/ CI 
S- C'.'>- F CC"5 31 {;.J 
1:,- ~f '1 OiL 
~ ~3 I' &3 

'7 ('7 ~ E>'2 
7 t't; I 01 

030 -+ (,1 K 71 
:3 ('3 + 1:>1 

" 01&- eeL. :3 3t1 ~3 
t- oo .L ~/ r ~ 

57C,e,£ c.: 6 {I ~o 090 IS7Z'5 J 3 ("~- - - - - -
5/& _:J jJ t!"3 I 01 

('~/'i'I?tJTF AA 
" ? cO? .. GI 
.5 t'3 , ~.5 
,", t"" X t!':{ 

b 0(1 ~ C3 
040 ~70 y ~3 cv U'- 1 ? t/ C'/ 

+ ~ I F S;LV 31/::< 
4 F/MC 3:L ~3 X 2f 
?c'- ¥ 3<1 ~v / 01 

X 71 100 - BJ 
{J co :(. C'7.. 

c,; /<~y "J'i.. '71 2 ~'1 

6Tt'1 ~'J.... CI flPP J~c C fr Let.... ;Z. 1ft/f)'!... 
j![t- V '3 tf 0',/ &- ,¥rc.flT7 viC. F '!i~v llk;'L 

+ '=·1 - - - - - .x 2f -
050 F L./JL 1 3/t.S-C"/ + fc/ 

.+- 'I f ~I 

57Z' I 3~ tr / 5-rce..£ £ • ~~ - -
~ 01- t Cl"'Il'iJ T£ ;lL 

I 01 
.~ (>S" 110 1 C'I 
~ L")7- ,£L.~ /1 ~f/ /1 

-1 C~ X 7/ 
REGISTERS 

0 1 A 2 2L 3 4 5 J6 6 7 8 9 

36..~CO 31:-C' 
SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A IB Ie (t6, ) 
0 

(Xc., ) E 
51/P I I I t3 



10 67 I)r()~ram I~Js'in~ I I 
STEP KEY ENTRY KEY CObE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

s- ~s- en'w If ~;t. 6J V P;te?7~C7 FIIU>,v, 

0 CJCI 170 GTlJ :3 t..~ &.3 J!)a'1!~k6J~ e,,~Uc1TP ~ 
- - --------:z. 102 ;:: '-8'- tf '3 I ,J.. S-" v 

fj- OS /lC-i- 13 o~ V 1'-
, ~3 F-U ... S ~vc'.J 

h ()' o-f-: ~I 

if ~I/ S'rt) B 3} fA. 
120 '.f- bI --:> H-/Vi9 3:l... 71' ])f>PL,4 y ~ : 6"of df= 

JU-i.. ,R :3 t/ /1 CO/"'frl.rr£ f<..~ Gy 
X. 71 5v? ~v - 51 
~ 0& 180 

1./ C't/ 
(J) O~ 

'"3 0:3 
e 08 

#II ~3 
130 ~ 0'1... 

? tn - !il 
JLC~ .3 3Y03 , 

ff/ 190 .".. 

570 .e. 3~ IS 57V~e SvP 
- - - -- --

F Lilt- C. 31 2..!J- 13 ~7A,iC..7 p.:r -'" /.L,H"/ 

;z.c L I 3YOI 
C"t ...,t/M.j "3 ~ '7y Jl, TZ.J~ ~I/ r;u:5f'~A 'I 

140 .,.. -III 
'f ¥I 
3 t?:3 
0 ~t) , 

~I 200 of 
F :z;"/VT 11 ~3 

I E'I 
+ hI 

X-/s ev OPfi f?~ A 'f ., r e;,,11 

I CI 
150 5""1 

:3 03 
t:J ~o 

X 7/ 
- 51 210 

R-/S pt/ vT!i f't.-;Q y D/Fi; -:r~-

fZD.- IE 11/ /S'"' 
!,ItJ.,V 

:3 03 
0 PO 
+ hI 

160 16' ..... ,4#15 "3 ~ '71" 
)l../5 £;1/ p.n~tAV JC~ +jVP 

16W C ~2. /3 , E - Dr'5 P~A >I' 

r ~L.3 JI .25' tJ.3 
e3~1l. 

0 t'1J 220 ,. 
f/JI fZ C-'V Tr/V £' ""7 

tiro ~ 2.~ IXJ 
t? t.-8i.. e 1:1..25"/"- C:,.J~uc·T 6-::' 
If r:"? t... JS- 7/ cL 

LABELS FLAGS SET STATUS 
A V B C V-

0 E 0 
FLAGS TRIG OISP 

a b c d e V-- 1 ON OFF 
0 0 [3" DEG G- FIX ff 

0 1 V 2 3 V 4 c....-- 2 V 1 0 i3' GRAD 0 SCI 0 

5 6 7 8 9 3 
2 ~D RAD 0 ~NiD 
3 0 ff 



Program Deseripfion I 
Program Title / ::r/V/tt= 6'EcC~¥C:-

) 

/"'/lr;r:;rvpF') /'4~#i'!"/I v~J /lA//:) #~C~P/f'vr 

Contributor's Name ...JA/Y/ e:5 /V 6e I- y 

Address p, C;, L5tf'X /Y,eJ,£ (Sec'~ ~.r?/I J 
City C",,er4.FL. State ell /I Zip Code 939;<. ( 

Program Description, Equations, Variables /. it!/rJl/ t.. .5 7P~.c F,4 "- 7.;r"'7~ ~ 
a. R~lIr !lH'4o/I/frtPN e:>F" 71TE r£YL.',;:n-/ N~.,t!.Tp~/I/i/ (/'4':;0 #I!!WV#""): 

~£ =- ..xa I- ..tv (/If'" 3'~c,j ]/Ce'i;i'FJe:S) iN /fl!f,e$.,.IN ,;75 ~ 6' ,ec>6#/I/H.TC 

L~/Vorrc.JP£ (7- ~,# !rAfT) - ~P tJE~-T ) 

J" j.pCA I-- j':rP~iSAt.. ~~ =tKMc~S #&"PJ 

~. 6~cI!5;1.-JTAZC i/17J:TClP#: Ic % 7'i9Al-
1(t,. 773J~S7/lA/~d t, • ./#F~' ¢~ ~.$7~.t= 

O~>t:U!/I?#;:rC·,,(/lrTT{'/ZJt= (+ F~;t( N&.LTH,. - F~.1 5&'-'7H J t?6 ~ 8G A/V 

:TNP'-'T; ~ C't:v~",Pv//{'T~/v ~F" Ie .75 ~,PrrIflA.l,4~" /IF,.r/C~P'T:::>,,enY; 
,1&;71'1'6'£ .t..Ar;;;'TVPd ~,,~ B5 P~-A/o77$i) BY' t:/. 

3, #fP#"AV~/(,./·(C:;Fc>c~rc FC'~.T,&r;c J..~/UtiJ:7t/P~ C);e: T#' n..v.Fr ...... 

,;v1_;PTR~, ~MC J: ,(~: 77/#-' I n-",x,,< .) 
l- ('05 ?YMC C!e15 6-

f/, ffiC~A/P/MVT( tJ,~C~'T.e.Z'C EcL.rp~~ f.. ... N6X7L-'OE t:)F',#£ F/I~ 

ffi.,e~k'N) rI/li
C

) tllI5C = TlIN -( (_s-r:.A/~c~:J ~Alc¢' fU..:e·) 
~. $::r/)~£./I'- .LcN6,J::7c.JO~!J) tis) /M$ C(!J/,?,'VrEE.D r.K~M 77t!'I"'7I:"h'.t: ,('/V4.rrl/o,,~_ 

Ar 51: /Is .:: AT + 5 V P 

Operating Limits and Warnings 

4 /1,vD ~o ,11££ 

c- Ali/D SVP /I..RF 

Co/,,?;7t-',FD F,i!!C¥t? /l5T~ /. 

C'Cl/'?,,,,rFu r,ep/,,? /l5nl& ~I 

( O~f{IOPJ 

11 

CJf7r;vJ:"ON /'J/VJ) Ct!Y'?,PVn1T:r:?';t/ vA~:z:~ 5 t:'"."., A"'?t:" t "/lU:~T"YE";:'~A~ __ 

Mr.z::7"'p~.s" ..::r/V 77T~~'~ RE6TC',v5'~ dAfe A,,//v/c.ll A/"7C /'?l"Iy /v'~,iF.£J 1'1 

I ~~ c (6 Sr6A/ J ('d~PC rz:.c,,,..,,. 

This program has been verified only with respect to the numerical example given in Program Description 1/, 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 
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I)rf)~ram I)~S(-I·ip'if)n II 
Sketch(es) 

~r61"" GLYPII 1)~#E ~jt./ till- Y/,rI lJe6#£ 

I IT tJ° 
(:J 

7 .Jl- I~O -t.. ~ 3c)° ~ I1l1' va" 
3 ;zr UJO 7 /' J.. yo 0 

'I ~ 9// (0 ~ ~'7(! " 
JL /~o \.AN'> " S II .,........ "3tJo 

" ~ " I~ fi- "33cJ 
0 

Ij"l! 

Sample Problem(s) 

~~ ttJ/vR ~£..',tz..f 0r17 t9/V /lp.-z..TL. ~t) /f? ~ C!JECY;i,'Zr)/,/I..TC .J , 

AIl77=-TVPE :J7/1/~O .A;v~ ~~/l/tf,.z::"TV~/E /.R IlrjS:J \ C'1J~Ci..Jt-~rE.: 

I. ~t:9C/U ,J~£)./£.£ #'/1L "/ ..h-Y/& 

~. 6~~C'/l/T,e;C l/l~rt../PE 
i.: -r,;CP~C;/L /'1,TP#F/ll/6/U) dIVe 
if. 7-;i~/"fcn.L: /<l5c ,,,up ,1'1/1/ r.J )fi~C 

6-, S ~p#.eF-/JL /'f~H~JII'~A/, d/,?c 

&.. :i.:7.L:J)II!ft~;f~ /?5C~/l-'DANTj A/ifC 

"" NC'7P': UJ F 7b'~ 7.Rv/'E- t!?5AfOU.z:7Y /lJ C'tp/'?',//?'7.F".o gy 
A~r;ec:1. (e-:= ~3C>:Z6~61) 

Solution(s) F.TL5T) ;:!xE5Cor# /l~pw. I) T/O~/U £,.t~07"G" .4~r~C'~. T/IF,v; k7:7,y /I~T~,",3: 

_ j. - /2.1. ~-.:r [jfj 7.132.7 >= 7" 3"3 ''''';(7$ j...,pc/'lL "z::.o#jI2~L. r3"/"?E 

1." )?;l.e rH1 37.2.&'00;: {,FotiPtl'A',;rrM7j [iJiJ 17. C£;2.:37NtJ& 5% IIC6EPC#V~C ).Ar. 

.3. )jVI~ -rrP~Te-II': I?l 11/. 37("/.:///,17 ~,/' tlli1~. t!J~c= ~-tJ~ir4A/ !lZiJ:L.I. J 7~~ I'Y:<.I ~37~f/ ~I 

. __ !l.' dtJ.J..~_;;'"'I':T~R..I-; TJ5J/,·i.~?U ;: 1IJ9'b? ~z" rg/jj7.#'&!~e '" 7tJ 5"r&,*,' f!Ji} 1'7. ()'7~Z en- 17 :5!-~7 ~Z-- " 

_..C.IIIIIV{i;r ~/'4 T!2prk'/i/.... I"7C'PIZ (O/EFAt..-'t-r ) 7t srp~FAL LE.J...jgJ 
_ x,--_d.~t..~ S~i>_#A"': J!!J ~7. 1~2..~ = ~ 7 &tZ- 'LC> I( @ 1,",",~c ..; 3~ f"~tv{e7.5J 1. 7. / Uo ,rr-f( 7 .:II I~ ~ ., 

J..~. AR'1.c 5~'PFt4,J.; (IJ] 17<1.~17 &17yO",Z'n" .vQ3J/.e,,~ :~d s:raJ'llllliJ 1.t/. t/.tJ7 8Y' J{ t( 11' t./:l ".;? I, 

Reference (s) 
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fi5TRO 3 

~ /.p~JPR" A l.- e; ~~ft/TiL:U -" .tiMe; ~)IISC j §~PUML, c:~ L~",~.cTt.JPE L~r. 00, 5~)' fTv,!IIJ 
~ t.~ IP,Hij -1./-1657"J 

flli}6u~~N1. • DiEt;-'&;V- ,,Ui1V iPu-.r.-v -~'" 
~ l~Mc. 5.ro, 7"". • I .. I 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

/11 ji£,<. Zf'C ,;>,J'£ 1l57Z~ / (t)C:U~)J) ) CJc:=J 
B /3.x I!£c ,-'rF IJ 5r/Z.c) 1- ;r~ ee>,/!.t! IE erIE p C::J c::=J 

~d~.:gpt.-'rry AIVD~~ S .z;,pE~6A~ ~P-;J:AC ~[ I 
~ peS.z:,e#.£} (00 z '-H, f)) I II J 

" [ 1 [ J 
~ E ,Il..I7'7E ~ nz .etf.IZI1/'9 [ 1 [ - j 

[ 1 [ ___ j 
:3 E~rr~ 6U4/l/lI'HT£' ,I..,p,vc.;rrt.JD~ 2J. /"f..J 'rz:;V,MMS.J 

[ -fi- j [-- I J,..KAI-
;:/V 5 ;Z:P.U<IlI-

+ PCJ~ i1JfJ5T, -ro~ IA) "!i 7 [ 1 [- I ~t ~'" ,+H.HI"f$J 

[ II _J 
1//-1 EA..ITt:!".c O/~.e;tp#~ jA77!r't.lPI£ ~/V J:),;vt.5 lop ,/"(1"7 S' S r 13' II J iLT ~o~. 

r ~~K /Vp/Z.T'd - ~t?/2 S,·t.J7'1I f -- -1 r-_~~ J 
5 fP .€.£t;>c.Jr.eLp (!P/Vfp'l~ OEocet<AI77ll.TC LAr. j'I/,,v#£ ["eh J l~_ -~ 1 D1J,~;>f ~J 

[_OJ r - _ J 
5/1 J;;;'-r fVI & DIE TV S.:z=D6t€ "/4t... ~IZ I f JI~J 

/3 5if£..r HOPe. 7'?:> /]2PI"j::<';J,- (P/Er/lvt-r ) f_fJ[Jl J 
I - Jr-- J 

6,11 CPMr(/TIE /"1.:z=P I'IrA 1/,/1.1 riMe lC I r - -J f!lJP 1"1;of f'f 

O~r.r:c A/ A I- - 5 f 6/1,./ e!J F' /V'lC 1.#.51 L~] 55.tP~e>e> 

t!JPrT ,p,:<.'/4 t... - DiElfi -.F,,-,'-5C'~/I,./ ~ /"1C [/Z/j 11 __ J p.o. M/'f fJ 

[ -~---- -] [---j 

7/1 (J,M;?t.l'n£ /lfC.E-/Z/ p~,vr dAfC ['y_J [_ 1 :PDf),/VfM r.f 
g t!' I' rr PIV /.l L. - 5'..T.:6/V ~r /JfC IMI [ _J S5. ~eJce> 

C. tf).PT.T.1'A/A~ - ZJF ~j - ;rA/- f:z:;c:j/V t?F ,#5L [IZ;"J [_ -J [}P. /'1/11 f5 

[ JIJ 
NL'r.!E ' ~j..,/V7'-p t./ 77'1 r ~A/.5 ..J ~ ~? I 1 [ l 

/"7/1 '/ 56 R.?f?F;4rF/J ;Z::/V A'A!~ ~fi.e. [ Jl- ._-j 

/"'J ~£lte pp pe57~'pL) I 1 [ J 
[ 1 [ ~ J 
I I L __ 1 
[ 1 [ 1 
I j [ .J 
I I [ J 
[ J [ --1 
[ J I - 1 

[ J [ 
--

I 
I I [- . J 

I II 
-

J 
I 1 [ J 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
001 ~ {""IIL I ~ I 7..0;-0/ STOIiZ~ t6J i d~ F ~$i- C "5/2.S13 

IZCt.-C 'JI./ 13 /lCI-j) ..i.Y... IlL t C'I"'I j7 ,-,' 7E 
57V~ :3~C'~ :Hv A /vdt-t.J i 0/ 

A/"'lC f2-C t. £) "3<1 1(/ .L.pe'A~N. 
060 F ~ 3/7'1-

57V'7 33 0 7 f!-CL 11 71./1Z-
If 71 '3.5"'73 K6Y it!?c. C> FCc'S 3163 

5'7P 0 "3 :3 cc ;< ?I 
II- JL1' J J'SI/ W~7ff 7T 6..7V :r 1-1-CS 
H ~7?V 35' ~~ Ft:..8~j;) '3 (2-';'-1,/ 

~1'1" () rt? 010 F ~B/.. 3 31:J. S.t'3 ~Lj) 31.//1/ 
() co C/pIIIVEer I 01 

G.K!::-Y 3;Z QI ;J JEd, A7:r:t1 E- F IZ~ 1 ( 7;{ AIl1C 
u~V 1..~ CJ,/ ~~B 3<//1-

:3 c3 /lN6J-F~' 070 1 01 
fe, c>t:, -ro F~ 31 ?X 
() I/O ?osz;~l/e H /L /f- 'J .5" .5y 
+ ~I X 71 --------

p:.~8L. V 3/X.!;)-OY £.x~y 22S~ 
+ 61 ~LC 3Vl3 

020 II £ 77V' 1:.> j(j". F IA/'I 3161/ 
IFL.-OJ- A 3/ :z.S-11 ;( 2/ 
#-;:17 35' 'lIe;,. £t\J-a51Z- + kl 
F uSB I '31 ):.,{CI Ap/ll4f TvD If' 

eH5 V'<' ------
F He- 31 7~ 080 11= teL :,- ~/::zS_t'J R () ()r;;:/f) F a,/"7.1'4 ~/J.I 

/2.CL-9 "3 f' LJ7 f cC!!,?pvTE -'i ~p y.. ?:J.. 
TO t1t'1'fc t )/9~t' + ~I 1# x#y 3y.>-1-

IF C,.5d.:3 31 ,( :z.~3 j.. /peAL 5'~l)#1HAL ~Ct..-E J.!L! J I~ --r.P-e I'7=C A t.- f)£ 
5,v J) "33 Iii' l.Jt,=-1 CJ J j'?1 1f'C' IJ ~.z:p~.eE;t3 L- ? 

I 01 1;:UV7~ CL K ~V 
030 .!:I O!)- -+ {,I 

r 61 F tiS!! 3 "3/,Z-Z.03 . 
6 ~!I;"'.j 32.. 7Y' {; ~t-I,...,5 3~?Y 

p:;:5!7y/'lY j)EriUF ~/.$ ey {L/s ~!L --- - -o.rz:; 0 t.~ ~c 1E£.ti!?' £ 090 t VI 
F L(Jt. 8 31,lS/,,( £/vnl< 1" y/ 
II- F? 2- 3 S7/~l. .3 tJ3 
F v,5DI 3 I ~.z~1 DU4MJI'II ;T[ C' ''0 
,:; #~ 31 ?~ ..t. .£.l 
5WC 33/3 J.. /I 7:::t7PPI%. F :;:z::-IV r j/&3 

040 H- L...5-r X 3s£;t I t!>1 
E-/J PY' + 61 :p~rt.A y' 5"T.e:;-/L-' 

~V/J 
- - - - - - /Z-/~ ~V J!.C'~ C - - ---

F rAAi 31 iP'/ CNVV' ;E,e r 
( t!J/ 

• ~3 100 - S-I 
f ~9 6~IlA,PHJC :3 6'3 
? c9 0 EJ~ 
:s {J3 /... "" r.Pr v;::> e K 71 

Pff",P?A Y 3 03 - SI 
0 00 TO ILL? ~r 

Pl!E6 -j:.I'V- s~~v 

050 S" OS 6' r~C'~/J 7~.zC 67V 0 ffi~~ e~1l 

;( 71 a ,-gL 1/ ]2. :lSII 5';;:r 7#PTCAL 
1(; "dJA/-' 5)(6-11' J../JrJ:.7vD~ ttJ~ £) 3 :>.5-1 ~tJ 

S771 c._ ~5/5 fL/5 li'L 
;;, -1' 1#Vl.f 3,("'111' 110 ICiTV_ 0 ~~~ 

/2.-/.5 e'l (£ L-8L e 3z /lS Ij SET j"T.Pc#A L-

t1t7Z? 0 ~~ E~k'.R- f/t!rl) :In-I ~.t' 
REGISTERS 

0 1 2 3 4 5 6 7 8 
9 ,xd; 

7f t~ 
50 51 52 53 54 55 56 57 58 59 

A 

1
9 Ie 661 /t/ 0 jE Jt/p r -r t= vt~ /~ML 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

JZ,fj ev 
170 

120 

180 

130 

190 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 

A i-£'/V'tj B LilT c D 
~fC /VIC 

E 0 
V FLAGS TRIG DISP 

a b c d e5z::tJ~AL 1 ON OFF 
T1Z~I"R"AJ- 0 It?'D DEG ~ FIX 0 

0 1 ~ 2 3 4 2 
V 1 0 [i;l- GRAD 0 SCI 0 

~#-e:fl v- 1./ 
IHD RAD 0 ~~ 5 6 8 9 3 

2 
V" 7 

3 0 [B'" 
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Program Deseripfion I 
Program Title 

Contributor's Name .--J /1/'4 e 5 /Ve£ L y 

Address p, CJ, ffeP)( I'iZJ;(. (5~c 'yr Cn/l) 
City t:A,e~p-~ State C/i Zip Code 939,z1 

Program Description, Equations, Variables / 4 n~J/VJ!! 7/"?,;e ;/ J?,~J:'-~V..i H.e.e t:bNV~,J?r-
pP -r?/ "7He RiE6~,.,./e'/VI?{N'pj /vtVNP() ~~'&:T~5 ~5 ~?~C4.-'.1; 

{~I.J/v"'~£'L-eclC..~;:''> IE 5;"sr,H: 
J c ~ Ti'//I/ -I .5.:rN ,Iv? 

/I eM 
I- CLJ5 M r 77111/ d 77I/I/¢ ] 

rHeA/ A,ep, - ;1 It~ -I- .i3.,c tcdE~iF /'1:: - ,#?'t/~ 11/V6L.1£ ¥ t;;( - o(tvf~j 
eX = RZQ'''; T /l$C ,,,v.>.zcvv Cr ikpt", d =-.J7&.c~.z:w;09 r.:T~ cr" ;;:".oy) ,,;: il'1T-Z7t.!,o, 

(6r~"z/lPH.rC ~ ~c :::: ~/.I-r ,4SC~/vffO'V I"1C O«rlL J.r,pI.t2~~ -&." / I 
i!Mc == i!4!,;v~rH ( /'?~ ) tf};e.u;f/v #/V6~E ~ 

:IF ~ i5~f &-~~rJC J.~N6,;&TVPtZ.i f iRr.;r:n'Ptr f /l~~ $/Vr'v'7j 

-r#~ tX t J /1.e..E e~/'-?'~t..?"'6P F~/"7 

(:::: ~::X) ~ ( ~ C~j6 _$~" V :;';/~) 
$hvJ 0 S;ZV6 <,OSc A. S='f' 

w!l-~ &.;;:- 7#£ tJd~cpU.:r-TY t'Jp 7~' pc."X-;:r/~r.rc 

Operating Limits and Warnings 

This program has been verified only with respect to the numerical example given in Program Description II. 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. 
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I)rf)~ram I)~s<-rip'if)n II 
Sketch(es) 

S~N 61- -.'/"# 5~/ll Gt.YI'/I 

I r ? -"l-....-..-
1- ?j & :;; 
~ JC. C; 
t/ ~ /0 -vS 
,- elL II 

............ 
""""'" 

b J1)L /1- t/:-

Sample Problem(s) n;e. CJ/'/fJ /Iz:>(.J,e~' GI'4/ 6'# ~'p~.L. ~Il.. /7''76;, 6'EC)G~";.Pff;c 
h.Ar.:r.Tt./~if 3'7NJ{t'J jI}/VD L~/LI6f/t.JP€ /21 toSS; {';:'LC' (.-'I-,,-ITE "THe 

;?£6r&-~/'4PIf./~/V(/S ;Z::-N-/,,?(/A/OO [bo;i?.P,T/V.AnF.Y ~F 77~£ ffpPTe:; LJ:':>-TE~ 
JJjf~«J . w#JF/V #I"l& = /S-'!;ioo -== /OS°aQ'Oo N, (;JerE: 1?~'7Z£; I" ,IlJ~'<) 
t A5'T7U; 3 ?I)~--4- 4-4C' .... :r1F,;') ?"er~p- TZJ 7#£ R eE4;r?V'?~A/T71/Vv.5 N"'NPL;X'L'P£ • 

--- CJ / I, 1 
/ p fi;i?~~J(..T/V//lr6 77'rF~'r f FS vL-rS V5 IE. G =:<.3 ..tc. Jl6 . /1.1'15 .~ j5n> tU ) 

t:f :::: '37 /1/ J{tJ) tX/'?~ := 7"33,11;t?.}) 

13t!JP-/ tX. I A 
7/FdJ -z:,v-fre;,N 

( STOll! (3 

5v /'-l J J, 51. -u~~.f II ()3c'¥"z" 
() I /I 

3?' 'CJI, '1'1 ~&lJt% ¥t;1 C"to '00" 

t-1t7(),N 17'''~¥~s _/7°.~r315~ '" ~8.5'l6 '5tf' / S 1l'J It ~- " 'Ic'l,l~,z /I 

He~<(},ey .J ~ S1"'3S :i 17 c/o;ZJ " o/'~,,&~r( I:f ~,( ~~. 1'7 .5 () j (..'tJv /1, " 

Solution(s) 

)~~ Opp..j A/tM 

5'vtJ 1t';~£, sS'/ IBI () 37' C5'( 
~& rj.o5s" / ~ 37 t:>jr'( 

t-lfcfJlV l'7f °C'6 ~/ I ~9l'c 5'3' If' q 

c '1!'5 £'t r' "" 'I . 'r/ J.[ ~ !]-3 '/'/ ,,, 

M~4'O~Y ¥f' C /;:l /6 /" /£0 C t/11 -yy ~ 

17 ""/;2/t l
' Ie J!ft/?"~Y' 
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Mv,1.!pc5"C'c;:';: I?~;~ MC/VTt'lN't/5 

~1 R 11/1111' ..., /..Il/ -t z-",c i ? Di£&S! .~ l~ V-IIIIS 1'-f~li~ /lr:'uI!5 • . .....;J 

~ dt,x .~ L,?,(.)/V~L 

l.61'f)~iill-5~ 5~1 ,/!l..Pcr W:a4 ,,(J 'fA-'1 ~I .~~UlZ-JI • .. 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

I IC.KR:'c..,7£ /l~ol (~C.>~O.J7)/lNI7 /l57£o:J( (!>o.;cl"f.P) L--~[~ 

VvP7E.f k Cl:';t!!.e~....,.. t!'~~t.JJ:r'/' ~?'L ~nv r:7.d'4) C~C:=I 
Iff~ ~ (CJCJ~f/.f..p) /"7#Y irE e.>cat:c 07#'0. I~l·· •• · ... ) 

t.. KeAP r,ep6M/"f' L/t.,t:!o ( gorY 5'r~I:' ) c=J I- I 
3 :JET" ~,Por #OP£: /ht..)/?S (DFr'Avt-r J ~.tV# I_L __ J l .. -Pl 

&'J~. 7Ji!'4..a-/~- /V"N~ IcJ Le=_ I 
¥ ~pLJ7" ~.c 7/1/ ./I#: M'/'?'f5 clZ ./JLJL2 .;V7/'453 + ot"..,.:; 11='-11 ,4- - I WPP.OvPU 

.s- L..z;vp~;- GEt:X>~PH.z.c· M77TVPG" d -.I' :PO, /"f,Mf-J 1 F II /J I 'j)[).PPP(J 

(. 7#Pt.J7 i7JW.z::'r# CJ!Zrei;;,v/l/IIQL; ilMC .' ) IVF6 -.RIiJr4..- [~_J [ __ =~l 
I 5' ::re.-,v [i:iJ [C-] ];J P i7. VP.J1 [) 

7 C' a .M''C i, d.e'r :,/"-'T/PT pOI: ,,(~,c4),.;D., ro)Z. dR.H ~A/F 1~.·1 [·--l 
~ "(f),) (J,Ii? ttuVr,.,.z.c~"w~e 'F/7IIt.J~ F"e.';tZ .-1.&-7 ".vOA/fi" []r=-l ~ ____ J 

e jNp..rr P;47?1 PV ;?r",P If, g o/Z Ce . &' L~L~ 
,4 -=:1?&'"C~/1.7:T~...-v r I l' II~--] 

.cX ~,v /I #- ~/'?' ff hL PO£). MH fJ ot.. [:R-J [_---=1 
6C-n5'7T? 9 L Jl I 

7J Lfi~D£ ,6 It-.l I I 
A PU -TAl-f"J&;IU 1),l,tV7/o'//J U-1L~ 

5 z::a.fl..-" S [LJC~ 
6p 7&' :;-n£~9 CJ[ -I 

C /../I~P'p.F ~ [1_J l __ -J 
A (36ocC~~~ J 7J/Jb . .I"l M .f J [ti][ I 

16& rz"; 5' 77I'P 7' L=:J [=-:J 
C-==-l L_ .... ] 

9 007~OT p~/P£,,,4y-- )~1'"1 ~/L ).e/"l I~CJ ~P t/../"?I'Y l' .f 

!?Prfef/VAL- / 5 5' .z:~./V [g{ij L_J 55. co",,,, ~~ 

L .7J £" - I"AI - ire. '" 1 ,I<?/$] c=J li7P,M,<1 fJ 

c=J C=:J 
/0 j'l-~~,.4r r~/'? fT2"~ FA $'~ e'.ti2 E' C ~t1' ,e. L~[ 1 

'7#, ~e'".xr dopv L ___ .J ~ 
[~[ --] 

-* ffir /V£~LJFd ~r #S7:$~.3 ~.K$CJ~7"P L_~ L=:J 
(P'F ,x.."c i ¢ ,ff~ %"v"'U)/V A/vp J"r-

[_~-____ J L ___ ~~] 

-r#'#P';T,l1 ~/I./,P~T ;::5 vr.4 ~'T£.i' $/1 C-] c=J 
~f:i ?..eL'6A?Ar'0 C',ifJ/v' L!//"~KATJG' A5 [.~ [~~J 

/l .. ' fT,9/l/p-A~&)A/~" ) [---] [-~ 
._-- -- -

L=:::J L J 
[~- --I [=-] 

r lCl 
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STEP KEY ENTRY KEY CODE 

081 *LBLd 21 16 14 
082 SF1 16 ~1 01 
883 PTN ~~ 

ee4 ,~BLe 21 16 ~~ 

885 CF1 16 22 21 
986 PTN 2~ 
l187 
888 
889 
tiH1 
011 
B12 
013 
814 
015 
B16 
017 
818 
819 
B2@ 
821 
B22 
823 
824 
825 
826 
027 
828 
8-;:'Q 

830 
@Jl 
832 
033 
l134 
@35 
636 
8J7 
638 
839 
040 
841 
1342 
843 
844 
1345 
1346 
847 
648 
649 
858 
a51 
852 
@53 
054 
055 
@56 

*LBLo. 2i 16 11 
HMS~ 16 ,:,t;, 

F1? 16 

6i 
e5 

-41 

STOD 35 i4 
RTN 24 

*LBLk, 21 i6 "..:. 
HNS~ 16 ,';'1:' 

STOC 35 12 
f.'TN .::" 

*LBLt: 21 16 l';' 

.x," 

+ 
H/'1S~ 

STOl 
PTN 

*LBLC 

+ 
H/'1S~ 

I;T09 
*LBLE 
HMS~ 

*LBL9 
x:y 

H/'IS~ 

1 
~p 

RJ. 
X;Y 
Rt 

ST02 
PJ· 

X;\' 
PeLB 

+ 
X:i' 

1 he. 

-45 
li,;. 

-..; .... 

21 13 

-5: 

22 [;3 
.21 1:-
16 3t: 
21 t1.::-

-41 
16 .;t· 

16-:;~ 

44 
35 fl2 

-tot" 
36 i2 

-4i 

50 51 52 -rr 
A IB 

I 6 

COMMENTS STEP KEY ENTRY 

c..:c,v .... r,.!r TO 

Pc6t1!'~"5 

). A77'rv OE f./ 
J)C4 -fA/r- j;&;N., 

5r.c. ,'"'" :;:;.,.re;, (AJ 

t.. A 7Prur)j~ (3 ~ 
/...e>,v4TTpP'; A. ------

! 

REGISTERS 
3 4 5 

53 54 55 

D 

857 ~R 

858 RCL2 
1359 "'IF' 
e6@ N 
861 ST03 
862 f.'~. 

863 SIN-i 
864 ST04 
065 HOB 
1366 *LBLR 
1367 X; '1' 
868 HI'1S"'I 
869 ST04 
@r@ F:.t 
1371 H"'S~ 
@72 i 
873 5 
074 X;\! 
1375 Fr 
ti76 .1( 

877 ST03 
878 *LBL8 
1379 ReL] 
e8B RCLD 
1381 
@82 
1383 ~R 

884 RCLC 
@85 TRN 
1386 RCL4 
087 TRN 
@88 
@89 
B9B 
091 
B92 
1393 
1394 
095 
1396 
097 
098 
899 
1013 
1131 
1132 
W3 
1M 
IBS 
1136 
187 
les 
189 
1113 
111 
112 

x 
+ 
"'IF 

X:'r' 
FM 

GI07 
CHS 

3 
6 
13 

+ 
*LBL7 

ReL) 

6 

+ 
3 
6 
13 

LSTx 
X;'r' 
FPC 

+ 
FRC 

x 

56 

KEY CODE 

Of.,. 

-3i 

~'" 

16 4i. 
35 1)4 

21 L 

16 ,30 
35 B4 

16 .:>t· 

t;~ 

tl,J 

-41 
16 23 (;1 

-';''''' 

35 83 
2l 66 
36 83 
36 14 

."!:" - ...... 

36 g.:, 
43 

-35 
C::" - .. '~' 

-4~ 

16 23 [l~ 

22 6;-
-.::<.. 
03 
66 
tiL" 

.2 i 6;' 
36 (;~ 

16-6::: 

-55 
16 44 

7 

57 

COMMENTS 

{~/Vv,~r ffi,"~.5 
7T? PF~~fF5 

19 

1----- -

{)p/"f~~ 
£'0 t,JTT,V& 

/? C'eY9t""rE 

A~ 

I- - --

8 9 

S8~ 59d~ 

I 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS RM 
113 -tHMS 16 .... f""" 

~f:i;.AY)k'I ){<I"I 114 R.··S ~< "J! 170 
.!l 

115 EN It -. ,: --.:. ... 

116 EN It 
- , 

-.::. ... 

11 ? 3 6:: 
118 fi - -

thl I 
119 -~4 I 

128 INT 16 34 
121 1 6~ 

122 "I- - ~~ .......... 

1 ~:q R./S ·.iJ. D;r:>I'~A 'I 5f~-/V' 

124 j ,: ~ 180 
• ~,.i. 

125 - 'C-
-"'t ..... 

126 3 - -
ti~ 

1 .-. ., ti 
,-.. -

c.,. th~ 

128 )( ..... "" 
1 ::.q - -4~ Df~~~A'y 
~J 

138 R.·S ~; PFo, -.7",,,' -jre-;,&.---... 1.1. 

131 HOe ,-.. - Of ~/<l. -:-: 
132 *LBLD 2::' H Jer A/"lc. 133 CFe 16 22 O[ - l7-~t; 
134 R/S C' 190 .... i.;. 

i35 *LBLB 21 j :' 
5$7 . .:.. 

A",,(c 136 SFB 16 21 6[; 
137 R/S 1:"'. hA~ ,-'l 

140 

200 

150 

210 

160 

220 

LABELS FLAGS SET STATUS 
A B ./' C 0 ,- E ,- 0 

.,/ 
,- /" FLAGS TRIG DISP 

a ,,/ b r c /' d ./' e ----. 1 /" o~g 
0 DEG [3" FIX ~ 

O~.e. 1 2 3 4 2 1 ~D GRAD 0 SCI 0 

5 6 7 8 9 3 
2 0 0'" RAD 0 ENG 0 

,../' --- ---- 3 0 r( n-¥-



Program Deseripfion I 

-Contributor's Name ,...J' AM~.s /V~~£.Y 
(SEc'y C'M/I) Address p,~. lJ~x /7'c Z 

City CAte/V/J£ t- State ZipCode 939~/. 

Program Description, Equations, Variables 7;;~ j{/lAli?TJI'J,i! Y ?"J~""':5 ,IRe' Ct!J/V'veerll) 

"72' ~ C,,/,?r/M./US MVN,o.t' PcJ"";=T.:e-~;V.5 ,,45 ri!J££.ow5: 

Cpt.JN'~C!:«tfu'/';:;.g 5'y.sr~: 

.A:;' ;: 7/JN -I I S:t=N t1 t5 ] 
(;~5 /VI CC.j ¢ "t IllA/ ~:HV" .. 

21 

711£# fie,,", ,:::. ,I: M + iZ H~ tv rH!e~ M::: -1I~ull. ,4N6JL.& " IX' - ~s 
«= ,e:r6#T h'fC#N's"'CN p,F &.0'/ ) J .: P~~""'Ar.;T-e:';¥ dr jkpy" ¢ ~ i.R777VP# 

(6~P#.:rc).J ~c ;- kiN r /I,k" ..... A.I-'.h'N I'K' (LtXAL ~'p,~;lL- -;:;;"'7#) J f 
e/'1C;: ?JlSI'V'&TH (Me) ~eT~J;,v h'/v4~E. 

;:r" ~ Lf.aP'/.5 £C~:z:;rT.rC .L~.N'4'rTf.../.£1;!: d i J.RT:&r"'~~ f ,/i1~E 
TN .Pt-J/.J 7?r.8!E/V K f J' /?"ee C~~/~'T&'p F~&:M 

( 
~·~.Jr C,t!'jtJ( \ (' I 0 0 Xt:~5f ~~) 
('C51 S.7A)O<) = {) ca G -:J:7N6 ~.st' s:nvd 

,7#i' 0 S:HV~ et7J~ ~.H1If1 

fA) d~.e£ E. - '7'7rF tP~4J U.z:.TY (!r- *'~ F'Ck.r,-'r;7::"C, 

Operating Limits and Warnings 

This program has been verified only with respect to the numerical example given in Program Description II, 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. 

• 
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I)rf)gram I)~s(·rip'if)n II 
Sketch(e5) 

5::z:6/1./ 61- )";7// 5f?j/V 6/...Y;7# 

I ?' ? ...n.. 

1.. 'tf ~ rYl.1' 

'3 7£. ~ rt' 
tI ~ 10 ~ 

S' Jl. /I ----
(p fl I~ ¥ 

Sample Problem(5) H'K t)/~6' #e7(..1R5 0/'4"/ &'/1/ .d/""..e=o<- M J /y"/b J D$,"-'c?,e,/?.HZ:C 

!../J777VP£ 3,?,A./2C' /l/i/O ~/Ve;..rrt..J~E /:<.1 tuS's-> CA~C'-'~/IT' '/"""#.6 

CA/"",;.IfiA/t/~ /"ft.,;#P& C}O/i?i7T"Wlr#"J t'P 7H~ n'£~"e,-JJ/U4 ;PeJPrf.:i' (#P7Z!., ,I&~, ~ 
/lJT7!?l!-/ t #57Z!c:>.3 u'b:?4 Ek'-~-c."T'O ?~,z 7V '7h'~ C~~~/1HIt!-'J /VlO/vPt:Jfr'e,/"p't' 

G :::~~ ',z6 /I) ~ =- 37NAC~ tXHC = 7~3"".:l7s "'''7=~J(..I'l??,ux::rrl/97~77rE~"'F 
R~5Vt-T:i" /c iE/V~.e. (S=2.3t!JL-6~t6 " 1/"I'.""15~r 570B]) 

73.,v-t' 
..,... 

A is ex. cJ 

SUN / "s:z~v~ II &-3~ ~.z " 3C~I'¥/ 
H 

t!' "?"o ~.o 
,~ 

~/~c~ 1'i"~I/Md/ .- /7t!J.s3 5£ .. ;t..£..>e/65F'" vO~;t t?-Z N 

I'1~VfL.Y t.,fljf~J5 17 ~~ £3" ¥7~~ 6'& ' 
a .-.t (JY /L ., 

N{)TiE .' t/.u= CMC- /S-~CJo 
_ c! I ,r - ~ / eJ") CJCJ e"O 

Solution(5) 

Ac·rt Bo,r:; V' -1C/"'7 
5,)/,/ ;?Sc. '/ / ~ ", /f V ?/y, '..51.. '" 

1-.5' r'//~Y ~ 1./ .!!-/f; '.fb " 

t4r?;V 1 '7) c3(.':13 " ;t9.t "23':('7'" 

7-v5J6 'JJ:' .t.:1.../I..--g ~~ 'z 7'" 

/'-1~~~t.Jey '13°/<3 ~II'I /6~ .&Jb 'jf'" 
15lf~3 2/" /~ ,.N Y;;'" 

Reference (5) II C'y~.:z:L h1t5:/1/V ~ '~#"~;oY# ~.fTRc~.c6 V: C~fi/"'C Y /Z 8£,..1 

F1JE8. /Y§F.;, ~,P. ~~-~1. . 
£ /l~v.e jj"tAC"<tLIE~? &o-pcr,"'~7/11' Hv,v.Pt/ "7,;:/e a'/v'!;TE'.I-~A7XC'/VJ ir , ___) ..I 

,e~, $,/1 ... P~C'P/V7f"";, ~A (f/,,~. / ~. / //:t~-3;{) 
'3. 6e.)?- OVj!:/z6~,~ - ?.IL.z:;:""..,..,r6 {bM;N1(.JI'(/~C":1 r.Tc:..vv 

I 
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M u jI/'£)05C;c}Pe J O;:J.M,P/1.IV0 
~1 ;<ilMC ~ J..IIT ~ Ie--'Nr-r"/!: 

11',.1151' <;:n#III7' fIC'{)t,.s ?..". PU? -7 l~ 
8 &ttX-7 (;tX'to/T~ ~tVI,,51S''''' CUCi'ta8~~ (.31'A"7 • ~. • .. tJ..IX I'-W.r5,E; ... I 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

i Exi:CVTlE jlsr~c-' I (dO~"-p) ;#J~1/.l71b7;&:d·(~:<"Y7'£)) Cl~_1 
~~., /c' C&'~'7 06~vzry .;;r,~ /VvTAr.r..r .......... l=----J C=I 

r/5 r.eP ;4. IC7.t. t/S.P ) /"?/,,~ 8.£' ~'c;"7P/) [~[ I 
;( Kp;,.l.o h?4.k!A1/"?' t;tl,.ep (E,cT# 5T~"'''' J CJ[ I 
.3 jiEr- :z:;.1/'?v/, #0.;:71£ ; HeV;2 5 (J)~r/'1Vkr) /V~NI£ [ r I [.p I 

c,l!:. IJeciK¥F,:i /VPAJ£' I t= 
I' e I 

¥ l:r"""P<-'T ~C 1/v JI!l.M,NfSj ttl£. PPf).I'1'M55 -f" cXMC [ F I [ If I lPPP"':ppp,v 

S t:z-.N'f"tlT 0~'pHJ<:; l./l~7""l_'CJC ¢ r~.v"'T /V.F~L)$V 'pjJ./'1M~j I t= liB I lPg.P'ppp 

:r,&' A1;T~ 3 '.x.&:c",'7'.P ) [ II I 
t, :r/VP' .... , ?p,v;TW ~:T,v,;?A./~~ 6.N?c ~ S J) £6 -.TAl -5n.,v I 1- [ [ I 

) !,;Z:c;;v [F I [ c I iDDV.J)l1PD 

7 J6, Ct."-f?~-r t1&PE: ·C;:.a:K.t<.FJ"!JE" pc"z ,1CI'1 ';vCNt!'" I..J) II ] 
oil. ,'L·c. ...... ,vrE~«,<Jt!W.T,:iIJ/( PiU'"AI.II..T) r-.l1Z )~H ,A/C/V£ [ )3~11 I 

£. r/'n~t)r P,/~ ill fTe? /1 if t!)L C.' [ I I I 
II JJ~r:Jr.Tcr/ ~ [ ..,.. I [ I 

rX ':1=,u rI #. /'"? /"1.5.5 t:),e 7)PP- /Vf/'? 55 c< [17 I [ I 
6t!' TC 5~? 9' [ II I 

g J../I~"/P~ f3 [..,.. [ [ I 
,;4 PEe5 -TN- 5;-4/V PiJ./"f,IVI ff [ r- I [ I 
5'T6iN '5 [ c II I 

Gil!' -rz; ::>r£? 7' [ I! I 
C- i.AT77c..'.,::J~ (3 [1' II I 

) ( 1l: c 0 C:r "J£L-~ ) 

\ [ ~ .. II I V iJP. /Yf#/ fJ 

6~ rz; .5TE,.=> 7' [ I! I 
[ II J 

1 o Vir (," ]7;r;;''p.l-1i Y ; ~CM c~ ACYl [ - Il I 1JP.P.MM S5 

t!J~:r':;N/1~ ,- 5Z4/V [Il/J II I ss·~~&O 

;:; ~4· -,TAJ - 5::rc>tv L,u~ I [ I J:)IJ.HMS"J 

[ I I I 
/C KlEf"t!P/Ir F~.-v? S"7&? ~/? &.$. ~~ be r.c~ I II I 

,-;¥~ /VF.-< r .i5cP v- I I [ I 
[ I [ I 

* /Vcr N 6i!5v~O :T'~ .M -7 
~72?L:' ..::J [ I I I 

JEE',.x.~c/~ (:CF tXMC ~c ¢ //tee: /&Vc..w [ I [ I 
~/<i/" 'r~ TH~ p,4771 .T/ilr'UT' .z:.5 v~,q I II I 
.fTE'? B/l T#'I~' ,P~~t:$~ .... <? C>"";/L/ [ II . I 
Cf? r t=".z /J T.e X'/L-' /7 . ( ".-.J YT/lIvP -/1~~lVe ncp. [ I [ I 

I II I 
I I [ I 
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STEP KEY ENTRY KEY CODE 

o 

991 *LBLd 21 16 14 
@92 SFl 16~. 61 
@93 RTN ~~ 

BB4 *LBLe 21 ~Q ~5 
885 CFl 16 ~~ (. 
6B6 RTh 24 
897 *LBL~ 21 16 .~ 
988 HMS~ 16 3£ 
B09 ~ iil 
Ble 5 65 
Bll ~:i -41 
@12 F1'? 16 23 6~ 
B13 x -35 
@14 STOD 35 ~..; 
615 RTN 24 
016 *LBLb 21 i6 ~~ 
017 HMS~ 16 3£ 
B18 STOC 35 13 
619 RTN ~~ 
0Z@ *LBLc Zl 16 13 
021 1 [;~ 

022 
@23 
@24 
825 x 

3 

926 + 
627 HNS~ 

928 SlOl 
B29 RTN 
930 tLBLC 
931 1 
932 
B33 
634 
835 
036 
837 
638 
t1.J9 
@49 
@41 
042 
@43 
044 
845 
846 
@47 
948 
049 
056 
051 
052 
@53 
054 
@55 
@56 

3 

+ 
HMS~ 

GT09 
*LBLE 
H"'S~ 

*LBL9 
x:')' 

HI'IS~ 

i 
':'~' 

R.J· 

Rl 
~R 

ST02 
RJ· 

RCL8 
+ 

-45 
63 

16 ';:'0 

35 f1 
-, .; 

.::~ 

21 12 

6~ 
J~. 
..,.r:-

-~I.i 

16" 30-
c:.c:. 05 
2i .I. ... ' 

16 ,,;It 

21 is 
-4~ 

16 3£ 
r;." 
In 

44 

-41 

44 

- ." 
-'~ 

-41 

50 51 52 
-rr 

A IB 
I G 

COMMENTS 

L~~rtlvt, 
V Pi. -;:;'11- 5 ;'t;,v, 

S;q.N' r::;v,?,,,,"T 

/..,A7:r"""'P~ ., 
77",",z~£ ~PV7 

It? 

3 .x 4 

53 54 

STEP KEY ENTRY KEY CODE 

REGISTERS 
5 

55 

D 

057 
958 
059 
@60 
061 
662 
063 
@64 
065 
fj66 
fj67 
068 
069 
@76 
B71 
@72 
@73 
@74 
975 
076 

~R 

RCL2 
.:,p 
RJ· 

Sr03 
RJ· 

SIN-I 
ST04 
GTOB 

tL Bi... A 
X:'r' 

HI'1S':' 
ST04 

RJ· 
HMS"! 

1 
5 

1377 ST03 
@78 *LBL8 
079 RCLJ 
0813 RCLD 
081 
1382 1 
983 ~~: 

B84 RCLC 
685 COS 
@86 x 
@87 RCLC 
@88 SIN 
889 RCL4 
99@ THN 
B91 x 
B92 
B93 
694 
B95 
B96 
@97 
@98 
(199 
1119 
i Bl 
IB2 
193 
i@4 
195 
106 
IB7 
1138 
199 
110 
lii 
112 

+ 

GTG? 
CHS 

-,;:, 

+ 
*LBL7 

RCLi 
+ 

6 

86 

44 

'7.-­

-'~ 
-":'1.., 

10 4~ 
35 64 
2~ [is 
- . 

.:. j .i .. 

-4~ 

lO ':·t 

35 e.: 

16 36 

16 i.3 61 

21 as 
36 d 
36 14 

-4~ 

44 
~b 13 

42 

36 lZ 

36 (1'; 

-.-' . 

... 1". • 

.21 6; 
36 6~ 

... ' ... , 

7 

57 

COMMENTS 

C~ve-'7 ;..Ie' .. ,~ 
"TV V#ii~iES 

1- - - -

8 

CCJ/"I/'?PN 

J!OvT7N e. 

-'-0 
(:C/"I'I'(,)T£ 

A ;/",1 

o 
~ ("1"1 -

• 

tic.;"/{ c,L )~""" 
/YfIJP ;Jt~.:J 

9 

89 ~ 

I 



STEP KEY ENTRY 

150 

160 

A 

a 

113 
114 H:C 
115 .:<. 

116 -tHHS 
117 R/S 
118 ENH 
119 fUH 
12fj 3 
121 fj 
122 

124 
125 
126 
127 
; ~l'-' 
J':O 

13fj 
131 
132 
133 
134 
135 
136 
137 
138 
139 
14fJ 

v' 

v 

INT 

+ 
R· ... c-

" '.! 

1 

7 
~. 

.):. 

~·/S 

GTOe 
*LBLD 

CFfj 
,,:/$ 

*LBLB 
SFfj 
R.···S 

B V 

b 

O~~d!. 
5 6 

KEY CODE 

.i6 44 

16 35 

.- ; 
-t:. ... 

-.2'; 
16 ';''T 

-4~ 

-35 

::, 
., •. .il 

21 j a1 

16 .::..::. 6~ 

21 1.2 
16 21 6(; 

C 

..- c 

2 

7 

971)r()~r8m I~is'in~ II 25 

COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

170 

180 

190 

5.E-r 

200 

210 

220 

LABELS FLAGS SET STATUS 
..,.,.. 0 -- E -- 0 ,/ FLAGS TRIG DISP 

",.- d -' e -- .,/ ON OFF 
~ 0 !;2(D DEG FIX [!'(" 

3 4 2 1 ~D GRAD 0 SCI 0 

8 9 3 
2 0 ~ RAD 0 ~~ "..-- .,....., 

"" 3 0 
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Program Deserip'ion I 
Program Title 

Contributor's Name ..JAIVf': 5 

Address j? tJ" Be';( I'7C ;{ 

City (J;.'A2/"e~ 

/IIeei.-y 
(5~~;' CJr?/l) 

State CA Zip Code 7'3'7,(,./ 

Program Description, Equations, Variables '/H~ /,b05&' ~"5rf A;t!& C~'9/V'/"t.)'rJ!!' p 4'y 71Y£ 

~.xAcr /"'1',rHCl!/ ~r ?'4~c.:zvt..--'.5 ~ A.liT A"I PiM/~7£ 71f~ (T~?~C/!Lj 
pet!i~e (;;c~~/'rrc ~t),uC-,:;t:'7t/O~) Or T1I.!! /I/~ Co..)'/". c'O/'?'pi./r£ 

e" s ~~ -c - 5J/v (tX~c -f fv 3/1/ ) '7J1A1 ¢ ""l/t~.I6 
-5# V5Z;V4 7H£ Nc='~TCN- iJA;V;I'/.,j-o,v /\?'E7?'?"aD 

/lL5D.I 

)/11 ~ '//IN -II fIN( «MC fJ.",y(..J 
[{)S (Xfo1C f fN!v )('''5 ( 

AN == )/'/+b I- /80'" 

] FC'K. 

/II: ~ g) ,'') /z 

5~.pe~.;~A~ j.P/VG..rTV.£JF.5) /'"~ ~ ./1,R£ r-t::'H~t.JTe~ F~~/'? 7h'c 
/"k!~?..rCA£. ?e>A..J6 :&7oDF~ /l.$~/.Ie ffY /l~p7A/4 5t-''p TZJ "'.IV 

No~ . .- 7//f..5 ?R,cJ4R,,9~? ;"\?L~5T ,d'EoSR~ /-vZ77/ As7,eo ~.2.1 i 3. 
€ ¢, ~c .( 5V? A/~ i7rS"c~.z:o$p 7/7'~p~ 

Operating Limits and Warnings 

rlIV ~t2~e t-V:Z:L.L FL~JH ::rF ;J ,PCJh///? ,t.//TXT£./.vE 

:r:5- ..:z:::/V'pUf. rt.AC'LJ.TA/1/ C".J?.5 PC' /VeT E.X~5r .;-"/V. 

7#r?' ?e;£·fiR /ZE6.z;c)A/5" 

This program has been verified only with respect to the numerical example given in Program Description II. 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. 

I 



I'rf)gram I)~s~rip.if)n II 
Sketch(es) 

576111/ C;I...Vf?1I ~76~ 6J.Vl'tI 
) ·r 1 ....n--
t. d e ntJ' 
3 :;r. 9 ~ 
'I ~ /1.' 1/~ 
S" ()~ II 

........ 
"""" 

" , 13- *:-

Sample Problem(s) fPlZ O/~& ~t..45 (;/4/ av /l?~ ~~ r97'J C;E~ti1~,P#ZC 
il977T()P; "3''7#'zC fkv~PE //l/1t/5T(Ncr'- bEcc)Te 7"?I'e' ~~,,~ '&CJ~UF"" 
r"u fi$~ -3) e~/'?/,t.JTi£ -r;Zo/rc,..1L i 5"rp&Jf2FAL- Ct.J.rr'~ :z;;"N rH'r 

( 57?l/liP/1-eLJ) ?~AC.:rP(,·5 5'11' 57c'~;;, 
Z"/I/ T1I~ f?L!crOv.J ;YflF;,VJ 

All.' - AMc /IN£) AJ :: --'/I.U: 

Solutinnl .. \ PA~.:rAL 5Dt..()TZ:~N.' 
C,;j? -I ,e cf'X'C~"" ~ ~~C 5' ;peO::/4L Zo.P~L 

27 

ND. :O&iH~ 5~tv' I)PiS-:T/v --~v . Dr6£E£ ~4111 PH! -;rI'f,l-$.:7C/v 

If) I f I 1:']-7 '~t./ " 'I :AI ~ 37't::>Y'" G'lcM'%''' 3 1.7:IC It 'J..C #I 

/1 /1/" ():Jt) 'sri " 5' tV Jl1c'59" Ij.~ &/)6, IV I( S 6 Jl. ()b 'II/ '( 

IJ... ,7st ell) 57" {, :L tI !l {):/' !J""'? " it./9()Jt/'/! 1/ S- ~9 d 3~ '13 It 

I lyf~01 'J,tlf 1 If ~ ~7'J:l" I 'lyD,!,!~? II (, t if, 'i~ /51" 

~ ~U ()j"J Ie" B /6 ~6'? 'IB" 1.tt cJi.. 5J ,/ ? :J. j..:!!- J£ I J 3 " 

3 15Fe
Of'j?" 9 I~ ~~. 57 1.~3Ci/5't3" ~ t. '3 Ab 'IS' 13

1
' 

Reference (s) 
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P/JIC:rDIJ5 CIJ,JI'5 - £¥",cr M~a;1 
1 -n2&P.R",4~ 5.:&0 UJIitl L l~ 

~ (J OIVIP tJ 77£. • ~I - - • I 

STEP INSTRUCTIONS INPUT KEYS OUTPUT 
DATA/UNITS DATA/UNITS 

I £X~COTIZ II.17'l'p 3 /oo~tl9'p) CJCJ 
CJc=J 

Z. /E;vrJ!!=~ i'12 ~tfI/M/VI C1~o ( Oa""!''' Sro,,~) 
~ [---- , 
c:=J [- J 

'3 5~r eoDfA~ SYf~"", e.rr,,~.· [~ ____ l r---l 
11 -r#P~A£ ( 1)~FAu,-r ) t:)/( U __ ] [,4_l 

E 5:r;o1e#A '- L~ l E __ J 
C:::=J [-=, 

" ~7ZI~r l D~S'UfY F;."zST C;Jf>' N~, ) [8] L-] /1/:; /~" 
(;,0 -rD STl£~ " 

C-_ J [-- -__ J 
CJ [-.---J 

S" 'IJ:&SI'Vl y jI/£14J t:..cJsp /V tJ/"'f6.F~ L~c-] /tI~ 

l __ =-J C-=.J 
~ 1/::;::.51''-1'1 Y A :&N J), r4.S , l~lC~ ilW.I'1MSS 

C-][ -~ 

? :P~.s'J.-1I y ~::&~,v r:MiJ L_J -S5,~o 

[-=~~ CJ 
f> :J) :::YPI-A Y" 1J~tr-:r,-v-S.r4N ceJ~ c=J ]JO .. r4M~S 

C-] L __ J 
9 /#~,/IA-r ~.s ..s-7JrLV' £ r::o.e -rw: I l_~ c=J 

NI!!.JcT (Y v'; I" C:J L __ l 
C.J C~] 

INn-e.' ;r,. /!-¥(iJt.-Jr.Lep £ ~1"~J117 F;ec"", C=:J c=J 
5T&FP 3'"7Z) C>#AAl66 2dJP.PAC..1 . C=-l [--=:::J 

[_J c=J 
r==J c=J 
CJ[~ 
C~[:~ 
CJr:=J 
[_U_] c=J 
L-~ C-] 
C..Jc=J 
CJc::J 
[~-JCJ 
CJ [-_. ] 
c:...J C--:=J 
I _~ L=.J 
[ __ -_] C-==:J 
r- -] c::J 



29 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE ~UMMENTS 

001 t..I5L 1 31 ~5 01 X '71 
KL l.. c.. 3'1'13 IZfL.3 3V O~ 
Fli35 3,;- IJ V e !?-KOl'- t)L;r r ;:S';/V' 3/ 6~ 

9 Of 060 +- {;,I 
0 itO FOI< X~y 3S' .. !i~ 

~t.'t- i5 31/ It. rot-iiI<.. tct...3 71/ 0.:5 
.. - Sl Co.5 3/ 63 

x£=y! 3x '71 t..Ar:rTvD13S '+ 61 
&7C 0 a~o )(~." 5~.52.. 

010 ilCl.. () 31/ ~o -f &1 ..,.,- 35 ?.J I-CL 3 ~y c5 
;('_'17 31.. SI ""f- (01 
f?~S 31 1/2 57C 3 33c3 
571) l 33 o~ 070 L5rx 3.> ex. 
££1- J3 3Y IZ - .5'1 

I Of A8S 1.> 6" 
~ 31 'lL ~ex tI.5 

570 !J- Bos- e ~B CtJNV&£6EP? ~'I OilS Y'x., 
020 /!..eL C 3Y I~ ;(~y,7 3:i... 71 

,fiN 3/6'r 67V3 ~~.3 N~-_Le~ _ RAeI' - -- -
X 71 /lC'L3 11/ ~3 

S'TC' 9 :13 C'Y LLt....2 3y c:<. 
() tf)C1 080 )( 11 

S7& '7 :3:J c'7 /lCLe 31/ C'E 
/lCi- .J> 3VIV + 61 

6, ~i2 3~ 73 £CL. (lJ 3V ~y 
~w B 55//$ -+ 61 
!Z.nJ .J~-;t(.:t J 01 

030 I_$L /J 3/ Lf'" II 5711~ r C.~M~c.-·T7I rTe-tV f2<t!:- 1/ 7t., 
P! ~ ~.r?/ ~~ JZCL S- 1f/ O~-
aS81 31 ,%.:i.. ~/ )( '71 

'7 tJ1 ;r~~;A.....r;1,e P;=6, 2'>- Y/ 
57VI 5~- 33 090 ---"F JA ?:t 

I £'1 X~y :5':'-' .>;{ 
0 ClC !leL-c Jy /S-

5"W I '..33 tC'1 F7 i) J.f" 7/ ec 
0 CO C,- )( I/¥ 

srpi.. 33 0:<" - - - - + 61 
040 ieL- x 31 :<SO~ :3 0'5 

It 35"73 :Ctv..z;T~,.IL. Gve.s..s b 0' 
:t ~1- () Ot:'! 
, 

0/ -r 61 
j7CJ ~3 C3 100 iSrX 'J~ G.l 
KA.iJ .J.s-V';(. -!- E'I - -- ---

t..d L- :3 :J/ ~JC'3 'B£~~ 
,-S,X :J~ :Ei:< 

IZC~ ;L 3f' IJ;A. ~~r ~ 5" .>-;( 

e{'l- .3 3V~.3 IVe~~I'I- FLAC J:L &J 
;< 71 r< II ptl.i() 1'-' 

)(. ?/ 
050 lUi- b '5 v~R ~CL I JY~/ 

-I- ILl :rTI!.I!~rz:-,·f\..l -PSI' V .z5/'C' I,JIfll'tfi f {'~'jp #~. 
.57l' v 33 CV/ R. /.5 Bv 

IZL'L.. ~ 1¥c9 f!..J, ~'-S3 

It~ 1/ '7:<' 110 .~ HM.5 3.1<' '7;r 
U't-f{ 3" ex j75P V ~2e>~ ~jPI.-N y 
Ctl..5 {/;{ R/~ 6v JJ£4.1!EE 

REGISTERS 
0 1 2 

fA! 
3 

3"" d-lft 5 6 7 8 9tu,~,,~ AI C',," 5 6- 7f D «~_ .. ,vj 

80 -rr 81 82 83 84 85 86 87 
88 tG 89~ 

A IB Ie ¢ 0 

~c E 5'V{J II U.s~o " € 



30 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

l' VI .,.. VI 170 

3 ~~ 
(;) C~ . £31 
~I 3/ &3 

i t!'1 
120 + ~I P ~S Pi-ll 'I SIa,v 

K-b &( 
i ~I 

- 5'/ 
:3 0'3 180 

0 CO 
,( '71 

-:p:rS i'L IJ V - s/ 
JLIs af/ PEe::; -%,v-5::C4N 

I 01 
130 ~ ~t.. 

ILL I 3Yt'1 
I tf)1 NEEw C v1.l' N/), 

+ 'I X7Y? ~;( ~I 190 , 01 
57V I ~;5 .pI 

7 tJ7 -
;('7'/ J;J.. ~I 
~ tJ" 140 5TZ ~.r J3 

£cL~ Ji/ ,,~ 
:3 t>~ 
,/)( 55-6Z 
-t- 6/ 200 

5'n) z.. '33 t!JX 
fi0VZJ 3/ ;;l V-

I t!// 
X~y! J:Z 61 
47tJ t. £.~ ,{J~ 

150 I tJ/ 
{: 11-5 t,//l 
5w~ "7.5 C.1:. 

6TP ;J.. ~,(J~ 

J..13l 4- I';f( 15""' /1 -reO,PR:"AL 
210 

5FO 1.1,,-S-I t7{) 

12-/5 ~,/ cO}/7:RC 

/...lJL e. 13Z ZS-h- 5~£)$.LPAL 
CF 0 135"" 61 t7() e-po;&:,;?c Jt.j~ Bv 

160 

220 

LABELS FLAGS SET STATUS 
A 

V- B C 0 E 0 .,/ FLAGS TRIG DISP 
a v b c d e 1 ON OFF 

v' o 0"'" 0 DEG ~ FIX IW" 
o ~ef.()ll 1 V 2 V 3 V 4 2 v' 1 0 0 GRAD 0 SCI 0 

5 6 7 8 9 3 
2 iifD RAD 0 ENG 0 
3 0 0 n---'2....-



Program Deserip'ion I 
Program Title /lou5e C(J5?5 

Contributor's Name .:.; ,E!rrE5 NtEi!i. y 

Address /70;( (5iEC Y. C'M/!) 

City State Zip Code '1.'J " -t I 

Program Description, Equations, Variables /.¥E ~?'Jc C'V5,tPJ /'9££ crv'?'/~v760 .7"~ ~/VF 
~F 5.JEVe,K&& ifE4:z::c,/"1'~'/VT/9;tVL.-~5 5Y.fT~/"?'5. L ET ~v ,PE,A/cpr, [#r 

(r,ec>?Z:CAL)YF-t:>/r!,A:£(IECI-o&,PTrC i~N6.rT'-'PE)ty=" #~ ,IV:.,..h COJP t C"or'frvTE: 

Il~ 

B· 
c_ 

S77llV'RAev §yJ TF/"l J# , too 0 -t- 30 /II' ro,<t? /1/-/,-<) ... .) /z 
&-POL.o 5y5TN"7 AN /57 fz - t,/S N ffo..e N ~ IJ/j/zJ '''j $YL-

IZ - Fot..£) 5Y.5TF/'1 AfI/ ~ ¥.J-o 1-:30 IV" ,H:/K /V;0/~) /z7~ 
'" j 

5';;Z:PLEti?-4Y1L k;l/ti.z::.rt./o£s; tiJ j A£F 

/'6JN6r-Tf./P.r5 51' /!PPTA.ltIJ 51// 

Ct>/",/j?e/TFO r~/'7 7#& /l~t1I/e" 712c nxl'lL 

TO .4#. 

M7.I! : ' / ;;..rs &6/V1/01'/ /'"'?U.fr ff E. U5lfEp w;r;.TH ,Il57iFO /) ~ j /lNO 3. 
5'VP 4£-e P£5C~fL!£.£) 7#6C'£.z;,v, e) ¢) tXMC. /1/1..'0 

Operating Limits and Warnings 

, / ~ 'p.,e'£'6.;t2d.-N7 ~5 Vh'?;"P ~;e 4L.-? /V'c.,v-'pOL.-';;fi1 j../1,/.z=n./p£"S-, 

71h1r ;r::s.; /1 I~ 7~O_~ * #0 VA~.rP~TY C~C'tr;;V4 
~5 r$,c F"Co/Z./'"'7tt=p. 

This program has been verified only with respect to the numerical example given in Program Description II. 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. 

31 
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I)r()~ram I)~s<-rip'i()n II 
Sketch(es) 

5'727Jtv Ctfl7ff '5T4/V 6L'/,PH 

l 1" .7 ....c7-. .--
1- ~ g ~ 
-; :a::.. 9. ~ 
i/ t!2 It) --uS 
5 ()~ II vV'-

~ 

" !!P I/... 7t-

Sample Problem(s) /if! Clj~.6 ~~5 G!1I cw !l~/LT~ ~~) /;7(;) 6 ~~Pl'/rc k,.J:'TVP& 

J7111'[CJ F!/Vt) Jp/ll6rrv.P4 /'</aJ.s~:J-(;I~ -&FcC-.~ ,#1£ 5A~~L£ &"8L6-7.n-V fhTk'3 J 
elltc'-'~I'ITIi 1.i'cI':Z:CAL- ! ~t:J~~ [VJ,P f/'f;::PJ"I"l,v.5 ~t/ THf£-A;lf/v/leo> G -rao f /Z-hx-I/ 

1s,,$75/"i' 5 . 
.---- <!"" THe "A~r;-A~ JCl-i.rl.~·.e7N~ /!"cl.' 

t; uS l' #tJM i i!E,.< ------/J(~~,4L 5:;:pe~el'9'-
SrAtvo- &'- 11.. -
I1JLO IFOI-D ~t..n 117 ... ,~~ ........ 5..TdY!I iJ;!6 -rAI.·Szz-JA 1),.,. -,dZ. 5k91/.1 J)JSQ -fN':&"~ 

!'1C ~ /0 J~ It'~ " I' , If{ 1701 Y 1-.1 $ 3'7' o¥,· S7~.t'~1f .3 1-'7Jr l.t 1M" 

II I t.. t;~:1.''/1'- 5' <id1:J.' +'IN ItS~7's?" ¥ 1-)!J~5-7 " 
:3 r36~'W'( s" It? eft. &0 'eft(" 11;(-'3J~/1 t/ 1..3 ~3.r<tt.O'· 

II 1112- /'I6~J:S-/' S- ,,~~ tJ3 'fJ-I II ItIC39~/ ::J I J/ Jt1' tJl, " 

1-1, /1... /t()&~blil l- ID !!f 5"5 ~/" IJt&~';;ld 5 16ci30 '11 ,I 

/:J... a~ 1'J((}#~5" t t Y IIj :<'J. ;1)5 h I t/~ c 51 'tt/' £) /..9/1. 5?'f{() II 

j. /~c¢J~j;1 1 o ..:E: 1/3'13 if It" h~'f 6 (P "/[1 ~tp tI 1:3' I 

I 18-t "5Y'51J ,( '7 6 5-s'/!J73 I' 16t.t~'tJ 1/ (, /~1~'/3tf 

!l5 C -" / 11, /y~ I'i'fW',a If '7 19 .A-t)1' /t.Jl.. II 1?t/~y2'Jlf1 ~ 1. ~ ¥,Z 57" 
t. J.II "j] 'tr" e 11IfJ.53 ~y" IBl t?c& ¥t'" 7 73-~f~" 

I ~/e~t/o" ~ e '1b{)t i lC " /93'-'1'111" 1 13-33-17 y,'1 
'L t.~ ~yt&~'57'- ~ It( ~¥tS7'1 1trJ~t ~t/ 

,-
'7 :to 3-./.2 11" If 

&11- .3 ~3ft}f ~" f, t91V19~/1 ,Uf"-'V~ ,1 G t./ "It 5Y 'JI, " 
~ ?J YL 1..s,-ojEJ 2Slf C; I'; ~ 5~ 'ti I' 1.3i /) t)5 ''II " ~ jj It"" 0:/ 't; I " 

2- 16'/~ 11 'cO,f 1 ~'I tl.1.~~d i.39&i/7'1/" t£, j.1 IJIl'Vl:tI'( 
L( 1.73"11. 'je

f' /() 3 -",,"]It- ':<0" ~yt6~'f,'f 7 & t //7'~ If 

Reference(s) /. ,,4/1/1" ,L,c~ "['AfrT'.tVa~,jE ,/;6"ee>KC~£) ,/ 1,/1/. hx.)t:-E..e I tb., ~ 7.17. 

. A(.?A/P/'/VJ /f"7C 

:(. C,4l!L /£1. c7r/l#L j If d7/i1l~ ) Ct7Z?X".e;J.?e 7 APL~5- t ~()j~.)j ~?"p.;v,,'Sj}~Nrrr­
~"v. I:$~ tJ/v~K P,.5'E"";~ff 1Z8LJC"Tr~A/5 I7,yJ(n,Y Nrc"" /~;lf/ F~~ ., / ..tI~ T·.1 I ,. 

r~ B-F~,-o f / X - f7:"J) /'? ~~"p.) .f ~~pLFS·. 
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~1 
K£4."Wf4~N17It/5 CU5rJ (srtJ, &-;r:"ap 1t.-FCJLj) ~ /'4E£JI/l11/S7 
74:Y'a'I9L ~e:;e&AL. C;~ 2Z~'p;:;/I~ ~~~ 

8 57h1:VHK /J .. ,,"!0i-iJ .1/ I .I;t - rtt't.P .i; • ~. JJ • •• I 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

/ r-xlk: t.1Tt£ Ils7£0 / :c l3 CJ [=:=1 
c=J c=J 

t £/f/Tl££ ~4,eAr'/ rJt~£) (S,-,rN' §T~$~- ) [~[ I 
[ I [ I 

3 315-r iff,PT/lC' 5VJTF~. E;rHP:-/,7 I I [ I 
Ii 7~LJ.P~A'- (D~;:AtH .. r) t:JR I Fir 11.1 
g d~P~;;;AL 

-, 
[;:= II e j 

I j r j 

'I lz-IV-l=~t-r~ L~f,p SV5~. E.:z::rHb~ l II I 
fl d7~/IIOA££) C UJ;'J CY2 IfJ I [ I /0. 

e B-;:::Ot.-D c U 5;'5 i MEflJ;"A.N5 tJR lJ3 I [ j 3.S 

C ,2. .. FOLD Cc.J5P5 t- /"7 PP~A:5- [ c," I r I --/O·.:l 

/~V 61 ~ 7Zl S77J./' 6 I __ J[ j 
[ I r - j 

:J PfS,P£/J y ./'t4:a; C{)JP /VV/,?.6E, [R15 j [ I /IIN.N 
[ I [ j 

to ~Pt..AY i Z'/I/ 7J. /'4. 5 I ,e/5 II I f) Df), I"7I'? fJ 

I I [ J 

? J).fSPL.// y 5f&N I ,e /.5 I I ---I s 5. "OOD 

I I [ _ I 
f' VPJPL-A'I 17 iE6 .. .H1/ - 5~tV [~/.5 II I ViJ. 1"11"15 j 

I Il I 
9 Ke.p~T C' 

d TlE/'.f 5'T#A! ... ,B Ro,.e7i¥F I II 1 
N£.K7 C~JP I ) [ I 

I II _-- ] 
I _ I [ ] 

Nc-re: #-r /1"t.JY -r~E 7""#E ~~HrJ- [ I r --_I 
7/1 T.TCJ/l.'S" /'-7/l y' 15£ PF,PF,=//-rO I [ l J 
F/2~/'-'7 5 reP 3 ~.e. F A2co/"l 5 ~/:' ~ [ I [ ) 

I Il ) 

[ [ [ I 
[ j I I 
I ) r ) 

[ ) I ) 

I II I 
I II I 
I II ) 

I I [ I 
I II I 



34 67 I)r()~ram I~isfing I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 t.ffL 1 3/ Z~ (;JI 
~1'I&~At-Z 7?/r:e=p"v 

:r:?? I ~:3 Ell 
/Z.CL.. 0 3<1 co I ~I /1.. - FOt.f) ~/VS? 

7T" .3S"" 73 5" t/l5 ,2~~ L}"7-Z/VIE ~ oz. !2 ~'V T:t::N c : 
.x=y!' 3~ 51 060 , &3 
?~5 31 t/:l S- cS" JJN 

jlCL C 3'1 /~ ;lC ~- 1 3vCI 
I 01 · fj3 C CYVIf' eJ7?/ ru;l/ 

IZ~ 3/ 72 :r OS 
57C' ¥ 33 O~- Ct:>!> ¢ + ~/ 

010 fdl r/l/V¢ )C:> 'I? 37- fil 
IZ.C~ 15 3'1 /Z I (91 

1 ~I 570 I 33 t'l 
t:~ 3/ 7:l /lCL.. 7 3st tJ7 

57ZJ .!;- "33 CPS C~5~ 070 ",.( ?I 
!<J 3S5..3 ,-j:/v6 ~CL- ~ 30/' &8 
X 71 + 'I 

5W " 33 06 ,.4/vl 5rFl/~ s-w 3 33 tJ.3 
:3 03 G7C' f{ i.~ tJZ 
0 (9(') I-Bt. 6 31 t's"" ~~ 

020 57Z' ? 33 I9Z 30 .P5P I ~3N B--FOL-IJ cu5P 
't" tJ¥ • (d3 /ZC' U T .r"J ff ~ 
~ tf)S s- os 

5ro~ :j308 ..;,- l'-eL . I 3'; 1)1 
~N I {/I 080 • &3 

5' {)S ~- tJS t bMi'tJT1t r.rt:Jf\.'" 
? 07 - 51 
.. @3 ;< -IY ? 32 61 
S- OS c;70 " 7-.2 196 

5w9 j3 CJ9 1 ~7 jt,. 8 DE> 
030 0 OCl . ~:3 

57P 3 -3.3 Ci3.. 0 ~ ~-&) - - - - - --
~r/V 3~ ;tZ L-BL" 3/.1.5 CJ6 

t7 I-lIL ~ 3:/. ~ /I /,t!o"~c ~£ 5 rr; I J3 ~/ 
~,::: c 35- 51 t!'O 090 jZC'L ~ ~f/ 1).9. 
iZ-ls /?f-' #)P;;::;4 c C#.5- y;t 

G i..8L ~ "5~ t..s- /S- 5J;:pF,e rA l- X 71 
cr:- 0 35"'61 tJD 

?t'P;/lC 
~C-L "7 Ji/ 09 

/z/s BY' + 61 
1....8L 7 :3/ .2,5- tt'7 

5T,!};v 1) 1I,ej) Ct/'ji' 
5n:> 3 J3 03 

040 1J$P C' .[5 ~~ 677) z. :<"2- t:JZ 
1 t!J/ ~(.'T~Ji..E! LBL ~ '3/ 25"// 57/l/VPA,.e CJ CU.f,P 
Z tt'~ Cdd I 3/ fUl .. tJ/ 

.RC'L- 1 lV /11 AN 'p5r ~ 73._ a:> ;yv~ . .:r/lL:;=2-AT:Z:C,.t 

/ CJI 100 / 0/ 

+ bl {VHI'07/1 TJt' /V 0 &0 
)(.7 y'? "3;( 61 5~ 1 35 ~I 

I t!J/ '7 ~9 

5' 17/ / "33 t'l 5'#' Z 5-.J-55 
eeL.. '7 1// ~7 G7Z:! Z X:? ~~ 

050 )( ?I i-BL ~ 1/205-/,2 
6 Ob,. 458 I "31 ~:{ 01 B--FOLD ~uiP 
C> I/O 1751' 1 Z3 4"/ 

;C-NXr:r: 1'1 t..T~ AT'T~ /1/ + 01 "3 t!J3 
577P 3 3.5 tt'3 110 · £13 
c,7Z' Z. X~ tJ~ ,- oS' 
LdL- 7 "3/2S'tJ? 57Z? 1 33 0/ 

REGISTERS 

0 1 2 3 4 
e~5 cJ 5 ~/Vt/.9/v& 

7 8 Y'o5- 9 

N Af./ Ccie J~ IS?F 

50 51 52 53 54 55 56 57 58 

t4 59 

'7f V<'c; 

A IB Ie ¢ 
0 

/){MC IE II ? - /;l1"O'- 0 -,- c:- 5vf i-B;:''-O _, ,.",o~.> 



67 I)r('~ram I~is'in~ II 35 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

~ og I 0/ 
~·w :r i,"!,S- "33 170 - 51 
67Z' 2- X?. tC ~ Il..Ct. ? 3'; ~7 
J...~C -:3/ .25- /3 

12-F~L[) Ct-'JP 
X 71 

{i 5.e 1 ~/ :ez ~/ - SI IJ::t:5 run" 
V5,P1 }1:.3 tfJ / r /VZ:T.r:At...z:rIlT~ £./~ ~</ T1~Ciali -r.fI - $.zQ# 

I 01 CATV (i) :<~ ~V r'tWo/r~N UP 
120 0 i!JO ~/.$ Btl 

" ~3 
5- tP5 

S7Z' 1 ~:5 ~/ 
'7 t)7 180 

5~.J :j.:j- 13 
t.-8L- .(. 31 2S~~ 
ILc?3 ~VCJ3 AN 
J(. C I-.J) :If" /1" 

-r 6/ !)(ft/tt.. t-AN 
130 I ~I 

!Z~ 31 7Z 
J!LL S- 3V ~s 

C. ~S(r;(MC-tIlN )," j 6 X 71 
j!C/- .5 31/ ~;5 190 

:rr/l/ 11 6~ 
pc'£- ~ 3Y ~~ 

~I#.4N' 7JI/IIJC~5 6 X 7/ 
- 51 

-i'P J:l... 72 
140 12" 3~ 53' )/1/ 

/L'L &: :1(1' /~- jVI' 
P? C' 35" '71 tfJ~ 
CL ;r Y'¥' 0 

+- 61 200 

.3 E'3 ,.{N M .. )J 
~ 06 
c> ~(J 

e 

+ 61 
I"lpp J6~ 

L-sr ;( 3~-&Z 
150 + (;51 

L5ry ~5-1?Z 

x~'f 35" S~ 
r,L~c 12 ~3 

.x. 7/ 210 

{LCL / 3f1' &/ 
1<../5 Bt,/ J>J:5rt-1-l 'f {'vir i 

1ft ;5' .!J:5 
~/I/'45 7~ '7V 
J)~I' Y ~ 3 tfly 

160 1<../5 &9' p:;;:.5P£i'f Y PU~FE 
t V/ 
r- 1,11 

flCL7 3(.' ~7 
, 

RI 220 .. 
L:/i/T 3/ 113 

I ~/ 

~ ~/ 

IUs &'-/ ']):r:fI'L-1I f ff41V 

LABELS FLAGS SET STATUS 
A ,- B C 0 E 0 .- /" /" FLAGS TRIG OISP 
a b c d e 1 ON OFF 
~ 0 ~D DEG ~ FIX ~ 

0 1 2 3 4 2 1 0 IZ" GRAD 0 SCI 0 - ."......-

5 6 7 8 9 3 
2 0 G?" RAD 0 ENG 0 ,- .-- ."......- -- 3 0 GY n--L2....-



36 

Program Deseripfion I 
Program Title 

Contributor's Name .JAMt!5' /V.Ee~y 
Address ~~. J3~x 

C/Z&1.f'e~ 

/9t?'<' (5JrCY C'H/I) 
City State Zip Code 9'$9 £. I 

Program Description, Equations, Variables I/IE //eJU 5/£ C U5;:'5 /l£' E Ct9/'4/'VTGO Z/I/ ~£ 

~r 5el/~M,- C/fM,P/JlI/oj SVS'TCM5. t-$r ,,1# Z;S;;;V~TE -r#~ (r,ecP;-CAL) 

])iE6,1!£C (lEC~,;z:/'r:r:c ~6'N&~T(jP£) &F ,II-, /f/?:t' COS?, C~Hf'()~: 
fi, 57;1if\lLJA,i!]) 5 V.5 nE/V/ giV =: 6>0 e> T 3CJ;V p:'t9'£ /1/ ~ I, ~ ... JlZ; 

B, B -FCJL.J) $ Y5 T6r'V/ ~N :: Isi'lz. - YS-N P'&.£ /1/:: /1 1 J'z.l .... ~ !3 ~ , 
C. /2- - Fao s yfTSEH ~v' --- I/S" + 3CJN R'i!.. IV' ~ I~ I %J . ,. J 1:< Yz.. 

fiND, 

S::Z=PJi!E.!!#-AI. /.R#6.:z::.TtJP~S., A~ ~ ~6'/Y?I't.JT6'1) 
/...~N'4r7Upe.) Pi' ",9'£)P~/I/~ SV/' 7Z' 

p..ei!'/I? THP"/t80VE 7dct"~h''­

AN. 

~07lE.' 7//y:::.5 1"h'(i-t!#1"? /,,?,tnr 8e U.5EiJ vJ;r::-77I ,//57Z'o I) ~;I eM"./ 3. 

€~ 4» XM~ IWO Sv'r AR.tE ]J.E5ct<T8F£J /HF.../LFr/l/. 

Operating Limits and Warnings 

TII':CS f"'fi!CJth£/l"'l;-5 vALrD Fe>/l riLL ,;V"N~'pa-A,e, tJlr:rr(.JDIE:~. 

rrl/'lr.TS" 1¢1<7"c_~. NCl vALJCJ.z:,y CJ'l'£c~.r/l/t!; 

This program has been verified only with respect to the numerical example given in Program Description II. 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. 
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Sketch(es) 

~.I411/ GI-V~I 7:JljA....' 6't. y/,II 

i l' 7 . .A--3- ~ € fJ{)' 
1 :rr:.. ~ ~ 
{ ~ 10 ~ 
i" ~ II ~ 

&.Ao-

(., 1lfl It- ~ 

Sample Problem(s) FO,e tJ/~R;,bt.J~.5 6~/V'· A7~.e;...1tj If76i CR!C~"H.TC iAT.TrvPE 

"371120 i Lttn/6..rrupc. 1,(1 wn-( /vpr£ - iE'x'~ ..., r.G 7#& ~H/'o?'rq-~~~~ .r,L/ A~ 3' ~ 
{AU e-Jh1lnE ~/'.rc::n~ ! 5..Tp~,,; I. C c.Jj p.J .Td -rt¥~ ~A-'.DA~~ &-h,LD I p-~~p 

~ I 

5'v~/\-,c. ""/A/L"'" "&"M?r.T,iL 5:e,~ LT;'C-/'1;";; ARe.' 

CV$~ ~/'76~ '-r,ec~,J t- 5;;:-p ~/ii! ~/I '-
5fMJ- e- /1-

,,14 fil.lJ ~OJ..P lW(.lI.t£ S~ iJ#4 -ntJ- ~j/ Ipe"6~ Sn;1V [)/Ui-rN- Sm,;; 
Me ~ /0 -s11- 10 '/1. l' { 

III !ltv " II t.../~ ~7 hv" 87'l;lI~iI :3 j1 ZI'IJ. '~ ,I 
/1 It6&C1tr" s- t:,J. ()1 ~I H C ''l'' j~1 '12- I. 'I II $ t/~ '/7 II 

3 IJ3t IJI.2/1 S- IJd..ll'/Z" /cecSZ '/1/' I( I€J & s"j. 'te It 
1/ 111ft /t/~ ~5 57 ,I 5 :l.t74 jS '5/ I' 1/6 CCt'm II t/ ;J..6 (;OI'~J'1 

t '/1- It.. IsVf)y!,O II , ":fl/!~ " IJO~'!'/ S' / t> 4. If I 16 II 

/;1... /t.1~ 11Il" / .t I t'C ,I " /9 ~ Itl,,~" l'It/c"l/1 " S :l. t/ J. t/"7 'II " 
1-. /'76()J2/~" {:, f{G jPf,lI:Jt7 " I!J"J.. cel 'til, ,I t ~ 1'~1 tlt-'-

/ I e3S~:a ,I 7 3 ::!!:: SB ',(t " /57 on '..IBN " tj Jt 33 i3G II 

/l!C ~ / I '/? ,1z /'i'9~~Z" 7 /1.-!!:&1~2 " 17t/()f.t I?ll' to ?t/ JlI'JI,!? 1/ 

1 tllleJ? 'It I' tt t/ lib 17 'It II il9~&I.t '~tf/ 7 ile ::!!:/Z '!.1 II 
/ tJ.2°~7'rf" f: lint"'??/ rt" 19$c~:f'tr" 7 / & ::!3= tJ3 I ~ r ' 

I- J.1J. tJl)&~'tI'1 f$ M'tIfJ-M t 1/ /I ~t5t55~/1 1 t. 5' :E-55'~ " 
eft 3 ~¥6 0J't;5" r ft., ./t'J 'ss,t ~iI t 39 1/'1 f II JIlt 3') /1 

II 

.3 1~ 11~/~6~f' 9 t / 13(/tJ3'; tJJ&I/lf" & j1 !IfJ //'/'/ II 
8 ~'7vl(l~" 9 j.1!-1t/'jl) " 1t(t(~~,~1 7 t/'~'a" 

\'1 J.'li e'll~l/ Ie (p -vtd '11' $ " it.s;< ",a l.tll 9 / j. ./ J.1 ';.2 II 

Reference(s) /. A~A/v L"e?~ If (':";;fr7',A/o '7N~ 4,.e&:?'>~&:?/E ~ L ,/I/. r~tvL.P< f CO '-TO 

tt!J/IIv{..~,It/" /,70 

X. (A~L tf./ a7;nH'~ /0" 5Th#£-- ~ CJ~?cC'/t!£ '/AtUF./ ~~ dt.J'>F'J ) (j,/"'Ir'HA-'V..s 

IJO/,,11/vfr.fC"r;~,v /; 3,"~ v,v';k?. PCSJ!f,y,d:N' l{'8£., .&;y t1ry~ 
l'/(rC H.. 19" 7Y 
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~ 
0I7Mf'!1111t.J5 eUJI'5 (5'TOJ B~Faq, 12-ra..O f 1'4E.P~A!V5 ) 
-r1l.~I'~fl~ :i~iEJ2;;,AL l~ eoa:rA~· ~O.Ft<1C 

~ S71INP,4~f) J; e -FtJ).o;/ 11. -RJI../J./; 
~I II' III • .. .. II 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

I /E;(FUtJT£ IIsi203L()o1..'Irp) CJ [-=:J 
l~C~1 

J- E~e ?~?'61?/IM C""UtJ (gt:JTH 5..T'£)GS) ~[ I 
[=11 I 

3 SFT e-CJI)J;I1C S;/5rEIVI. E~7H'A? [-. ~J l --l 

" 7'#?'Pr'I C ~ L (. IJ~FAvt.T ) e>R IF I r /I I 
15 5' :TPi£1l ~A t... r cJ l~_l 

l--] [--J 
----- -----

'I ;Z;V~r::7:A~.T i! # o (.JJP J y5T~ • E~rN-el2 l . - -] ~-] 

/I S771/VtM,t2.o (! tJ.5;:'j ~I< [t?_J I -I AI =/0. 
a e-FOI..[) CU5?5 i fV/F £);T A /1./..5 CJ.€. [-B~ L_.J Iv'.= 3. S" 

C /:1. - Fot.£J C'UJP5 ~ nF,Of/9A/j -rHFA? Ie.- ll--~ N':: la.S-

tnCJ ~ 5rl? " C=J [ -] 
r---] [- J 

-- --- ---

5' :J);r::s f' '-A 't' /V' EUJ C!U5P /!/,U/"'fI3J7ER I II [-] 12 S .. _._ #,A/./V 

C-_J L_ ] 
(p :P~PL.Ay' A/V ~/v lJ.H.S. I~AJ [ ___ ] iJJOf)./'1M~S 

[~-1r=-=J 

7 V~5?t-A y' ~~N C0J l ______ J 
S'~, ~~OO 

I I f---=:J 
e 3J ::z;.!J /'LA '/ ;p~.-:.c/l/- ~N rMlL_1 DD.MM15 

L __ =-.J CJ ., KNIYIT 57ep5 S'7#RU B reL THe [_~l [-~ 

~.;('T C!~.sP l-~-~J C] 
L.JCJ 
l-=-.J C-~ 

~7E~ /7 .I'9/VY ~~ S7P'/ V /,?,tPy l~_--J C.J 
Be: ~ £/'.e: A r,.1J /.0 ::z:;,v.z:. r .z:;..t1~; if! ¥ /? [=J L==:=J 
Nj;W Ct/.J''p 5 Y S74!/"? . filLSCJ 57E/> .3 r- -1 L __ J 

fV11'1 y /lIE "e.c /,F,A 7"& £) 7Z' C#/I/l/4'£ [=~ '---J 
~P~ACS. I 1 [ -] 

[-=-J [-~ 
[ ___ J C~ 
c:::.-l r----l 
l--~] c=J 
[-~ [--=:J 

--- --

L __ ~ [-_--:.1 
L_~CJ 
1-- lCJ 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
001 LIt. 1 311.S-C'1 ~/V.z=.T~AL.Z 2 A T7'0,v 'DSf I 13 t:J I /~ -rPt£J CtJ.Ji' 

12.Ci- (/ Jr po t !PI tz~UT7NIF· ..,.,- 35 '73 S v·jf..20ur-fNI!f-
1 O~ 

)(- y'? 3;( 5-1 060 , g3 ~N pc=-s 3/ 1/2.. S- EYS C'on rV ilIT ~/Ll /ZL'L.. t' 31{ t3 UL I 3~CI 
i 01 • ~:3 

I<.~ 31 ?fl.. 
C05 ¢ S- cS-

"j''W V 33 ~w + 61 
010 

, 
SI 7I4vtP ;( 7Y? 32 e 1 

f!..CI- 11 '3y l,t I tJl 
i 0/ 5TV I -P3 01 

i1-~ ;11 71. U'i-? ;f( C7 
57P ~- 33 c5 {'os € 070 X 71 

/Z-Vi 3.5' 53 ~..:z-N€ Ut-~ ?Jr ~ 
X 71 + ifl 

firo " 3.3 " VtIV'¢ :$.7-'1/6- 57V 3 33 03 
.3 t>3 Ci TV A. f.~ tfJt 
(I po t. 8L-- e 31 ts!YO 'a-Fa~ CojP 020 570 '7 "33 O? 30 DS? , 13 01 
t/ Ol./ .. ~3 ;ZC'UTJ'N£ : 

~- ~';) s oS 
5',.." 571) e 33 ~& 'I' Ut- I "Jf/ 0/ 

I ()/ 080 , B3 {'OMruT717XaV 
S' ()!J S- OS 
? t)7 - ~I 
, ~:3 )(-J: y? 3;( ~I 
~ os 6TV b I-~ of 

57V 9 33 t?'j If'7~2- t3 0-& 
030 0 00 0 B3 

5TO 3 33 03 C> 5' 05 - - - - - - - -
IZr,v 3.s- ,t.~ '- 81- " 3/2.:;-Cb 

1& I..!),- a... 3:Z LS II ,.l!cp.z::c /I L 5TP I JJ tPl 
5F 0 3,) s/ ~~ 090 /LeL "B 3~ 08 

rz-/s Brr ?OP.;::-/IC 
CI+S ~~ 

~ j.~L e 3 A ,tJ/r 5 :;::p e Jl. 1f;tJ L- X ?I 
[iF 0 3'; 'I O~ ~01J:z;A~ 

/!..CL l' J~ ~~ 
/tIS ~V + 61 

LBL 7 131 .ts- ~7 
5T/lAI.oA~D evil' JIt-? '5 J.J o~ 

040 pSl' (I .t..J 0& c;,rv ~ A~ t);( 

I 01 jZ.L' t...' TJ;.1...'.E . l-8l P 11 ~5' /1 ~m"';D~,lZ.D 
J... 6~ 

~N 
6,58 I J~ ~~ ~/ 

C~"'jr 
t.£L i J~ t'/ 1'5P c ~5 t)~ 

;h-v';::7Y,,(I-U!l1TM 
I 01 C~HI'()TA rT~;U 

100 I 01 
+- 61 0 &~ 

X>'f ? J.£. el S# I 33 tPl 
I ~I '; Of 

STO I :33 tCJl 5TV -:r::- 3~ '53 
~CL- -7 1( ~7 67Z> ~ ~~P;;! 

050 X ?I i..eL- B 3/2.S-/:l. B-FC'/"'1J CtNP , 06 6.$i!! I "51 ~2....~/ 
0 (lC ])SP I ~5 t:' 1 ::WV~At.T.i' 1l7~A..) 

+- 61 '3 ~3 
S7D :3 'H ~3 110 . P3 
670 ~ .12.. t?). 5" c;S-
U3t.- ? 31 J.S-r? 5w I :J3 t::J/ 

REGISTERS 
0 1 2 3g0 ,v 

4 5 6· 7 8 9 

N Ce'j J C'~j€ ft; r' J ~:TII-~ "30 ¥S" 157,) 

50 51 52 53 54 55 56 57 
58 t6-t 59o(~ -rr 

A IB Ie I D 
aCMe 

E II '1- /2. ~o 
5VP - 9 F"a T c , - ~TAIVp;feo 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE ~UMMENTS 

B ~f5 t 1/1 
sw .:z; 3.)33 170 U? ? 1~ 07 
61TV ~ A::Z 0'). , el 
~8t- c. 31 .is'13 /:1. - Fot . .p Ct)jP 7:NT "51 63 

658 I l31 t.2. t)1 I tJl 
p5p I ~3 01 7/1/:&:r ~I'IJ,.Jz!/l"l'TP1/ + (PI 

f .tJ/ £1:5 fill( W:i rUJ y 5:z::6 IV 
120 () 00 I {}I 

, e,3 - S-I 
S- 05 IZCL- 7 'JY 07 

STC I '53 0 I X ?I 
7 ~7 180 - '11 

5f -r "3.5'" 3 ~ 1l/5 e'l ;p;rS' fl./} 'I' 17 E~ -r/V ~zr,,/ 

l-&- :.t 11 ~-~~ 67C(c) .t.~:L Y t"''''''J-~Uli 

I2Ci. 3 ]1/ 03 ~'" £A 81/' 
I 01 

tL~ 31 72.. 
130 /lCi- Y' ~I/ 01/ .. GI 

. ~ l' ~~ ?1... 
X;;i! y 3~- S:{ 

'5W 3 33 0:5 ~tJ 190 

Z-Ct. P 3V IV 
+- 61 t4-rc -f LJ IV 

f 0/ 

Il"- 5/ 72.. 
~CL. .:,' JVOS 

eo5 (4t-A,v) CRS 6-140 )( 71 
/lL'L- 1 1f/ 03 
~:TN .1/ If:,.t.. f.z::N .d ...... 

eeL'- 3Y t'~ 
X 7/ f.:T-N' ..1A1-rAAI ¢ eli's ~ 200 

- SI 
~,. J:{ ?~ 

K-J "3:> 53 )/11 
/!.-Ci- E JI/ /!J Sf/I' 

F=1 () !lS'?1 I')t' 
150 CI- )( vt/ () 

"f- bi 
.3 03 
f&. f)6 ;/AI «Ar 
() (JO 210 

"t ~I I"ft'P 160 c 

LSr~ 3:) BX-, 
el -r 

/....ST .T 'J~-B%' 
)I~Y 1Y Sf{ 

160 F!!/lc... J'J.. ~3 
;( ?I 

~CL I 1Y 01 
/lIS G''I 1D~'j..Ily' eN!' ~ 
/2.-"- 1 s- 5""3 220 

~ IfM5 3~ ?~ 
,})SP Y .2 3 ~f/ 

1?-./.5 Bf/ 1)ftf'1..11 Y pe.4/Fe 

~ ifl 
LABELS FLAGS SET STATUS 

A B C V D E a ........ ..- V' FLAGS TRIG DISP 
a b c d e ............. 1 ON OFF 

V- a ia""D DEG [B" FIX ~ 
a 1 -- 2 V 3 4 2 1 0 [B" GRAD 0 SCI 0 

5 6 7 8 9 i TI'9/V PI'I~) 3 
2 0 [B' RAD 0 ENG 0 

............. /1- Fc~o B Ft:?,/-D 3 0 W' n~ 
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Program Deseripfion I 
Program Title 

Contributor's Name -J,A'V/~5 /V'ec:.?y 
Address J? t!), 3G'K /7CJ.£.. (5ec;" C~/lJ 
City C /J~/ F'~ State C/I Zip Code 1'3'7: ZL 

Program Description, Equations, Variables /HF '/£'~..i1iF C~..>/S JI1IfiUE c:.W~t.J"M.J:""'" £7/£,6 C'F 

~~I/e.z/'1" / ;p~c,;v~ :5~.f"/"'.f, J,/E-r 4 Jl'!V~T£ ,HZ: (r14?/".z:-CA~) 
PE&eEE (Ec~';I"'7"%e Lt'/V~~~) t!'.? ~I£' /V~ Cc.J5,P, C'o/>?I'e.lT£." 

,II, 5",/Ilp;4~ 5Yf~., AN ~~() c -r3~/I/ ~~ /II' ~ /) 2~ ''') /L. 

!7. &- F~~p )/~TI£'~~ 4v.: /s1~'-YS# h~ ;V.=- /) /~ "') &~ .. 
C. /z -Fo~p 5Y'f~/ LiN;' ~y.;- 3~/V h:/2 AI" I'.IJ /~~) ,.') /2 ~ .. 

J 

5~o~t2-.F Ai.. /..t!'/V 6,J:.Tt-' £J ~.:i ) 

r.eCJ/'.rC,4L. L~A/6.r't.J.o.l5 
rlj) /1~~ ('CH/,(/~.P F/4-ri Tb'.G,4$ep£, __ 

iJ y ,4PP;::;1/~ 5 (/,P 7C:;) AN. 

NP7¥'.·· /h'~8 
c> cI} V(~C 

~c;~/V/ /'4tbT.PF ~~f£.o "':eTY A~ ~ L J i:J (~~~f" J 
"IVvo 5(//, fi~4! P4JC,!l2;QPP /,y~..ee.7'AI, 

Operating Limits and Warnings 

-rd'..T5 /~C;,RA/",/ ~.:/ VA?-..T£J rC',e 

~~;n .. NJP5.) ~//r- .7"5"" / 4 I <:: 7'.0 0 - &, 
C//:IfC~~/V6 :;7:''::; ~e""?~,..r.i?/V.dp, 

/lL-L /\/0/1/- 'pC~AR 

/Vo 1M ~ ..z',p.ery 

This program has been verified only with respect to the numerical example given in Program Description II. 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. 
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I)rf)~ram I)~s(·rip'if)n II 
Sketch(es) 

5~,,7tV 0t- Vrd j";:ci/V 6,... y'!?/I 

I ~ ? ~ 

1- zr' £; Ifi{J\ 

:3 Jr 7 ~ 
¥ ~ ':.J:) 10 -tiS 
~ cJ~ 1/ ""'" ......... 
to !!f 12- 7C 

Sample Problem(s) Fi>~ tJI¥/J /kvit5 6;v1I t!'N /l?~L Xtj /71"; 6" ~61U,PH~ l..R-r.erOOE 

:3 7/11 M f k/l/6.r:rvp~ /~I /l)S.St/V~T£ - £,Y/!!i:'"n£ ~ 5~'1;"'''1 f1~c~ ;wHs7if!& '3) 
~/lLcvLAT.r /4.~;qL. f dro~At- {~1!5 I' jl1E/JZ'jIJ/V.j° ~v TNI' 5~/I/o/l~ $-;;Lp.l ( ~ _ ~&-~ 'J 

~Y5rpy,.j. ~~ ~;;r"".t...~~<./?:Z£ws HLe: 
(}(.J!.P NUM4F,4 ~C'~~-A~ J;PJE,.;!FAi.. 

~D- e- IJ.., 

JJt2;) /7;1-1) /=(;,-0 V£6/Z1f£ 5.T61V YU-FN.irz;,.,. lTJE4-Ht! <"' 
dr&;V 12i!4'%v-~ 

Me -, /~ 31~ If) '/z III 1>37~r~ ¥ :1..1 ~ Y7 ' ~y" '?7()lt~~" 
03 1.'7 JZ l;t 'Mit 

II tJJ (I ti I II 
1 1'/ tJl s- g Jllf / {,I'I I&J&:;;r';6 H t/ I :3 ~ 5'1/6 1/ 

'3 I 36 ~,t? 'Iff 'I s- It- Jl t-9 '1//' III. t{)5~)" 'I j.'J. ~ oS tJs II 
II II '/1 1'I'Io;~t-,t if S- /. V II. 50 I t'~ ;1 Ilt'i'5';JII 5" ~ JLc511 11 

t if/. 17.. l~o~fXfH tf, q jPlff't. 'II 1~;tY¥t'" S' I:) Jl tL '/"1/(/ It 

/"- It. 'h 11y~~J~~ 6 J. y jP ~J '5'1 11 
)'Itjc39 '1"" 5 /.9 tJ2 39 '1.5 " 

~ If:i~ ¥S''/I
H 

7 o :::E-'I'f'III" /£ CfIfl iJ II t o ~ U ').7'1 

I 1~1tzfbl" 7 '7-E-~ 't! 1 " 16;1.&~¥'":tJ'1 t;; It IJt 1/1/ '.fJ ;, 
fl5C~ I 1'/:1- I 1: 19r~t?'j:l'1' '1 /1:!!:Ct1~:L " l'l'/t'ltIJ711 b j. 'I !l t'.t- I ~'J II 

t 1./t&]5'f'jtl 6 j. /J;I1'J.J/~'i /I I&gc/I~V# 7 o .=!: II ~I/'" 
I j,J'j I>,y~ '.f? II ~ ? /Jf.J 1/ C ' !:i'7" IfSO/6'1J" ? IS 216 11J 11 

'/.. 1.. '/1- tit &51'5t 1/ £> It 1fI(J ~ 'J~ h ut cJV5:L" 1 j.;l...3 3,,5:1. 11 

G'Iz .3 J tit ~/S~lll '1 ?. ~ 15/~7" ;1.11"5b 't3 il ~ 7 tJf;' ~ 't..3 II 

3 ~ '/~ j..!J'f~51/, /I 9 /&/. 15/61/ ~3~'.J1" & 1-'3 IJfjt~ '31 II 

~ tl-Jt c~ 'jP" 9 ~'of j.6 '56 It I. 'It tCj'sytI 1 1.- J ~31.5'/11 
'I Ij.IJ'Ic¥p,lJ." It t/~ t/G 1~Jt. 'f ~~b;::; 17" 1 It) ~ 1.3'77" 

Reference(s)/, tu, .ff,i...Z"C--"; f ;i.? JII~.$c# 8J4~ ".lltiZ~~r('1vr~1F CF Th'JZ ~6"T~C::: 
j'y~77¥'? C'r rkVjVS;1' H€/!~n:-di-.JO~""'L J lIot-o-Y; /tic. ~ /7"63..) 

a),.A..c<!7i"I ~ei:5 "- ,.0. 

f, c2t/ZL/i/. 57A#~/ 'JT##i- J- C'croJCa-"~~~')" C~ Af,L~'''''~ (~"7/,AA/LJj 
:JJc"..,A/.T~c'drfe'~L/'1' $L('/A/A~ ~FAA'# l?.:6L." il.,.yy-{b,.y /-1'A.", /9""7Y 

J ,) 
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7PPCC~JZ: r.:v.Jf5(J-r.P.z B-hL--p,/,A. -rap i l'1'eo.R1/Vs ) 

~1 "7 ,,",F'T£-;'1 '- ~i'r P.IYlIA L l~ Z!z:oOfA£. ~~ 
~ 

577//VtJ/lte.o I ~ 8-h>I-D • ~ I~-r~ I ~. .. • 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

J £1£5Cc,'71£ /lmeo / £ 
, 

3 CJ[~ E 

c=J c:=J 
~ E"vr6'/!. P/2C6~/,?, 6,eu7g~77r' :5r.v~s J I~f I 

c=1[ _1 

.3 5;:-, ~p~ 5Y.f7T~ E..rn;rF~ I _ -1 l I 
/I ~P.u"'L f....OpF"AVvr ) ~il. Ir J rll_~ 

13 5.:r04e sE,J I-
[p- Il ~_ J 

I _ J L =J 
y ;Z:;V.Tr;A~~;£ Cusp 5J/frE,,,,,, ~~r/,?,F~ r II I 
/l S7.;;A/P;9~ C<J.s' /'..f o,P [t1 J [ _ I /~. 

!3 ~-;;,I'-£) C'--:5/J F /'fU.7",/IIJ /J/Z l.Bl [- I 3~ .s-
C 12 -FoL..D ('v':SJ"f .; H~frl/tl.$ fc-] r J /~ . .) 

/dr",v Co n:; 5~? 6 f_--J f- ] 

I --]f-_ J 
s- I"b:3-~L.A y /V&'wL~-'/" c"*' ~~.T"""'A/A0/'74'J$o? [ K/sil J ;V.AI.# 

[ Jl I 
~ :J::hi"kA Y ) ::uv ..l2 /"'1. 5- I R/sl r ---- ~l 1J PP.P1-"" n 

I I [-~~] 
? V.:z:;.:)·'~AY 5ru/v [.ti5ll ----1 55. ~(/)CD 

[ I [ -] 

B V~YLAY lJe/; - T/V - 5:r6-A..-' [~][--- J [)J).I'1Mf'J 

l _ J[ J 
'7 Y~r.6?Ar Snr.f S 77r,i!i./ & ~,.# I' [ I [ --1 

N.e...cr C:'~p ~,IZ N~pJAf"v L - _~J l l 
L --.I L I 
r-'::--=J r -1 

~Te~ .#r .,.,tHY 77-""E ~£ r~"v- r=-=J [ ___ ] 
~7~.:'/""5 /'?A Y $ ~ f i!!E'~/J"/?'TP r~/"? [ -l [ -1 

---- - --- --

'3n:? 3' &'~ 5n=r Y- r-- I f -- _ I 
[~~.J L ___ J 
[ 1[-_-] 
[ I L---~] 
[ 1 r -

] 

I J l=~l 
[- ll] 

------ -

[ -ll· -=-.J 
I 1 [ ___ ~ J 
I I [ ---] 

I --
-J L ] 
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STEP KEY ENTRY 

o 

8Bl *LBLl 
1362 RCLff 
I3B3 Pi 
1384 X= j"'~' 
ti135 P;S 
886 ReLe 
@B7 i 
BBB -tR 
B89 8T04 
BIB 
till RCLf: 
B12 1 
813 ~~ 

@14 ST05 
1315 RJ· 
616 
@17 
@18 
@19 
02@ 
021 
1322 
823 
824 
825 
1326 
1327 
ti28 
1329 
@3@ 
631 
832 
833 
034 
835 
1336 
637 
B38 
@39 
1348 
841 
842 
1343 
044 
1345 
846 
1347 
848 
849 
0513 
851 
1352 
853 
1354 
855 
856 

..... 

ST06 

STO? 
4 
5 

STUS 
1 
5 
? 

ST09 
8 

SiD3 
RTN 

*LBLo. 
SF8 
R.· .. S 

*LBLe 
CFe 
R/S 

*LBL9 
DSPB 

2 
RCLl 

1 
+ 

X.) )'? 

1 
STOI 
RCL? 

x 
G 
8 

+ 
STD3 
bTu2 

*LBL7 

50 
71 

51 

A 

KEY CODE 

21 @1 
36 et3 
It:-':" 
16-32 
16-5~ 

61 

-";1.6. 

35 (c 

35 vi 

35 65 

21 16 .i.. 

16 21 li6 

21 16 1:' 
16 22 eli 

21 liS 
-63 til' 

61 
62 

16-34 

6E 
6t: 
r:-= 
,.,1",' 

-~ .-~­
,;.-..) t,i";' 

"',,;;. 6': 

2 

52 

971)r('~ram I~is.in~ I 
COMMENTS STEP KEY ENTRY 

I ::eN L n::;.A L-.Xif1'I7"':ebV 

I S·vtJ!U(..1r;AJJt 
) 

o 

5TI1NPIII!P CV.JP 
/CctJr.z:N£ : 

"AN 
CDMj?V77I~~# 

REGISTERS 
3 

53 54 55 

D 

857 DSP1 
858 1 
859 2 
868 
861 5 
062 RCLI 
863 
1364 5 
1365 + 
1366 X)(? 
867 
868 
869 
07B 
B71 
@72 
873 
874 
375 
e76 
B77 
078 
079 
B8B 
881 
B82 
883 
084 
085 
886 
B87 
B8B 
@89 
@ge 
091 
092 
B93 
094 
895 
896 
097 
B98 
899 
10B 
1 B1 
182 
183 
164 
105 
186 
187 
188 
189 
11 B 
111 
112 

1 
STOI 
RCU 

R[L8 
+ 

ST03 
GT02 

fLBL8 
DSP1 

5 
ReLl 

5 

X#'r',? 
HOG 

8 

5 
*LBL6 

STOl 
RCL8 

eHS 

RCL9 
+ 

ST03 
GT02 

*LBLH 
GSBI 
Dspe 

1 
8 

ST01 
9 

STOI 
H02 

*LBLB 
GSB1 
DSPI 

3 

5 
STOl 

56 

KEY CODE 

-63 61 
6i. 
[:12 

.'";-~ 
t:.~, 

36 ttl 
-0':' 

35 [:11 
3t: tt.-

~i. t~.:. 

21 tlc. 
-63 0: 

-62 

36 £'1 

16-32 

65 

35 [;1 
36 tic. 

22 ez 
.-, .. ~" 

"J J. '" 

2J tJ~ 
-63 Be 

35 Dl 
63 

35 <it: 

21 12 
23 6: 

-63 e: 

-62 
tl;:. 

35 6; 

7 

30 
57 

COMMENTS '{;,rCJ 

I z.. - FOl-.D Cwl' 

!2()tJ77"'" 

S-Fa...o Cv5P 

K ~ur:Z;-NE"': 

STflIVPAJ£P CVji' 

Tt<J~7T"L.,r ~T.rt7IV 

B-F'ol-p C (.,)$ P 

r~T7AIJ~ 

58 i 59 ./ 
6, ~6 
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KEY CODE 
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COMMENTS 7o?C; STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY 

----~~~~!~--S~-,[~I~~' ---35 :~~~"'I~----~----------r----i-~~~---R-l-_~-1-----:-~£-,-~~=~---r----------------, 
115 GTO£ ;;;.:. i:'';' 171 R .. ··S 51 'J)JS?tfiY' Cv>f7 :zt: 
116 *LBLe 21 .,;, It. -Fol-o C'vjf1 172 fU 
1i 7 GSBI 23 61 173 -tHMS 
118 DSPI -63 ;;1 J:N;.r:eA'-.:rc/1"T"7~ 174 DSP4 
119 1 61 175 R.··S 
120 0 6~ 176 ENH 
121 -6.2 177 ENH 
122 5 [;~ 178 ;<.'CL7 
123 STDI 
124 7 
125 ST01 
126 *LBL2 
127 Red 
128 RCLD 
129 + 
131:3 1 
131 -tR 
132 RCL5 
133 x 
134 RCLJ 
135 9 
136 
137 
138 
139 
1413 
141 
142 
143 
144 
145 
146 
147 
148 
149 
1513 
151 
152 
153 
154 
155 
156 
157 
158 
159 
1613 
161 
162 

jiBS 
4 

FRC 
4 

ABS 

RCL6 

.:,p 
RJ· 

RCLE 
Fet;' 
CLX 

+ 
3 
6 
13 

163 + 
164 LSTX 
165 
166 
167 
168 

LSTX 
X;'r' 
FRC 

35 4i 
2~ ti';: 

36 [,3 
36 14 

_7~ 
~' ..... 

36 u,;, 

tl_" 
i:ll; 

-24 

16 ';'J. 

-.::.,. 
16 4't 

0'; 

16 ';" 

-4~ 

-31 
36 l.· 

16 23 Of 
r~ 

-~I.i. 

-55 

16-6: 
-24 

16-63 

179 
1813 1NT 
181 1 - .- - .- - - - -

C ()HH~N ;?c...rr.:rN~ 182 + 
183 R.···S 
184 1 
185 
186 RCL? 
187 .:( 
188 
189 R.···S 
1913 GTOi 
191 R ... ··S 

200 

210 

;I t4cP36~o 

220 

LABELS FLAGS 

l6 .'.' 
-63 [;4 

--.::. ... 

36 67 
-2'; 

51 

.ole 
-"t~. 

-35 

~51'1-AY 
:0 Pc. -.:T,v-.$.ro,v 

C ~N r::RV 1..' £. 

SET STATUS 
E o 

FLAGS TRIG DISP 
~ bed e _ 1 ON OFF 
~I Il:::;!::.e,":!...'~'zz;::::A::":":~=-+ _______ -I ___ ----:_---4..".-___ -+':;:si-=::~~!::!::!OR..:.!'jUJ!!z-:!.J' ?!:::-+:-___ --I 0 0' 0 
o ~ 2 V' 3 4 2 10~ 
~5----~6~~--~~7----~8----~9----~3~---~ 2 0 ~ 

v v- v-;.../ 300"" 

DEG 0" 
GRAD 0 
RAD 0 

FIX ~ 
SCI 0 
ENG 0 
n~ 
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Program Deseriptlon I 
Program Title 

Contributor's Name ---/' /1 /V/ Iff .:i /'lk~.?-y' 

Address ?- &' l3:~x /7t?;Z (.J~c,y 
City [}.H4~?'L.. State Zip Code 93'92/ 

Program Description, Equations, Variables/#P" 4".1'£ C:,Jt'5 .Are: C"'?/v7lF'v ~A/ ~/VJ:E Cir 

5;;;(/~i- Kocu SY.frlJ!'/,-?S. i.er Av :P&.N~TI! ~p(/"e~/'.rC',;1J.iJec,,"/fU.r 
(Ec~TXC k/l..lc..z:..rl.Io~) t!Jr ~ ,ll/Y C I./JI"', Cc/'?~c/r4 ~ 
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Program Deserip'ion I 
Program Title Astrological Horoscope Construction 

Contributor's Name Michael Erlewine 
1041 N. Main St. 

Address 

City Ann Arbor, Michiga~tate Zip Code 48104 

Program Description, Equations, Variables Program constructs complete NATAL HOROSCOPE 
using a series of conventional formulae .. in particular SPHERICAL TRIG­
ONOMETRY. PROGRAM OUTPUTS the sensitive points: Ascendant, Mid-heaven, 
Right Ascension of the Mid-heaven and Vertex (all non-linear). The 
program also will use either conventional NOON or MIDNIGHT ephemerides 
of PLANETARY POSITIONS to determine precise GEOCENTRIC positions. I 
will sketch the flow of the formulae (please ask for more detailed 
instructions if needed). 

A. Uses adaption JULIAN DAY NUMBER (encode) routine as given in the 
HP-67 STANDARD PAC (04-01) to work with dates. 
B. Figures SIDEREAL TIME (in degrees) for NOON of EVENT DATE using 

this equation: S.T. NOON Greenwich = 18h38m45.836s + 8640184.542sT 
where T = # days elapsed since NOON Jan. 0, 1900/ 36525 

C. Figures Local RIGHT ASCENSION OF MIDHEAVEN by: 

R.A.M.C. ST +GMT(l+C) - A 
where: A = longitude of observer(+ if West,If-1f if East) 

ST Mean Sidereal Time Greenwich Noon 
GMT Interval NOON GREENWICH to time Event. 

C Correction to convert GMT interval into sidereal units. 
D. Computes Ecliptic Intercept or Mid -heaven by: 

51 

M.C. = tan R.A.M.C./ cos Obliqu~ty of the Ecliptic (1950 use) 
E. Computes non-linear Acendant by: 

tan Ascendant = cos¢"sinRAMC "COSE + sin¢"sinE + 90 
cos¢ " cosRA}.tC (contREVERSE SIDE) 

Operating Limits and Warnings LABEL(STEP) A must precede Label B ... and Label 
D must precede Label E. 

PROGRAM WORKS for dates March 1, 1900 thru Feb. 28, 2100 
(this can be adjusted for other dates) 

This program has been verified only with respect to the numerical example given in Program Description II. 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. 
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DESCRIPTION(continued) 

E. Where ~ = Latitude of place(positive if North, negative if South) 
RAMC= Right Ascension of the Mid-heaven 

€ = Obliquity of the Ecliptic for year (1950 used) 
(more or less a constant) 

F. Formula for VERTEX by: 

tanVertex = cos RAMC 

Legend as above. 
~~--~--~~~~~~----~ 

(sin€7tan~)-(sinRAMC·cos€) 

G. Coefficient for finding planets places by: 

x = GREENWICH MEAN TIME/ 24 
H. Planets longitudes by: (used with Ephemerides Planets Positions) 

Longitude = Daily motionTIMEScoefficientPLDS earlier planet listing 



Skelch(es) NO SKETCH but LIST HERE OUTPUT FROM EXAMPLE GIVEN BELOW : 

#1 Sidereal Time or Right Ascension Midheaven 
#2 Midheaven Zodiac Degree 
#3 Ascendant Zodiac Degree 
Vertex 
Coefficient in STORAGE 0 

= 175.7252269 
175.3421498 
248.0128522 

= 112.1149333 
= 0.377083333 

PLEASE NOTE: All Zodiac Longitudes given in their ABSOLUTE LONGITUDE 
equivalents from the Equinox (0° Aries) point thru all 360 degr~es. 
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Sample Problem(s) Erect a Horoscope given the following standard birth in­

formation (the authors): Born July 18, 1941 at 4:03 P.M. Eastern Stan 

dard Time at Lancaster, Pa.( geographic coordinates 76°West18' longitu(~ 

and 40 0 North 02' latitude). The information should be ordered for 

ENTRY into calculator as follows: 

ADD 

(A)BIRTHDATE & Year 
B+C(B)TIME ZONE 

(C)Time from NOON 
(D) Longitude 
(E) Latitude 

(T stack) 
(Z stack) 
(Z stack) 
(Y stack) 
(X stack) 

7.181941 
5.000000 
4.030000 HH.MMSS 

76.180000 DD.MMSS (D = degrees) 
40.020000 DD.MMSS 

NOTE: If a MORNING birth you will used DATE PRIOR to BIRTHDAY ( In this 
example .. if the BIRTHTIME were A.M. the date used would be 7.171941)AND 
you will ADD 12 hours. (If BIRTH was at 4:03 A.M. you would use date---
7.171941 ... AND ADD 4.03 + 12.00 PLUS 5.00 (TIME ZONE FACTOR). This 
program always works from a NOON position. There are additional notes 
on the USER INSTRUCTION PAGE. 

Solulion(s) ENTER DATA as explained above: (T) 7.181941 date in MM.DDYYYY 
(Z) 9.030000 time + zone HH. MMSS 
(Y)76.180000 longitude DD.MMSS 
(X)40.020000 latitude DD.MMSS 

NOTE: ANSWERS GIVEN TOP OF PAGE. 

PUSH LABEL A will give: 

[NOTE: LABEL B may be pushed pause 
ONL Y after LABEL A to fi nd the pause 
VERTEX (0° to 360°)] 

(l)Sidereal Time (in degrees or RAMC) 
(2) MidHeaven Zodiac Degree (OOto 360°) 
(3) Nonlinear Ascendant (OOto 36~ 

~: LABEL D will set up ROUTINE for PLANET's PLACES for a NOON EPHEM­
ERIS (If you are using a MIDNIGHT EPHEMERIS push LABEL E only after 
LABEL D has been PUSHED). A FLASHING PAUSE after either LABEL D or E 
indicates that you are to use SUBSEQUENT ephemeris listings(SEE USER 
INSTRUCTIONS for more complete EXPLANATION) (SEE PAGE 2 of this sheet) 

Reference(s) ERLEWINE, Michael PUSH BUTTON ASTROLOGY, Heart Center/Circle 
Books Publication, 1977 (section on Natal Construction) 
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PROGRAM DESCRIPTION II (page 2) 

It is advisable to ADD this page to make clear (1) possible cases and 
their ENTRY and (2) Adjustments to personal requirements of the User. 

The ASTROLOGER will note that this program generates its own SIDEREAL TIME 
without recourse to an Ephemeris. (accurate to within 1/10th of a second of 
time). In order to make clear just HOW this program may be used to fit the 
various possible cases of North/South latitude and East/West longitude we 
include here ENTRY PROCEDURE. NOTE: A minus sign "_" indicates that the 
value ENTERED is NEGATIVE (use the CHS KEY). Letters = stack location. 
North latitude South latitude North Latitude South Latitude 
East longitude East longitude West Longitude West Longitude 

(T) Birthdate & Year (T) Birthdate/Year (T) Birthdate/Year (T) Birhtdate/Y. 
(Z) Event time (Z) Event time (Z) Event Time (Z) Event Time 
(Z) - Time Zone (Z) - Time Zone (Z) Time Zone (Z) Time Zone 
(Y) - Longitude (Y) - Longitude (Y) Longitude (Y) Longitude 
(X) Latitude (X) - Latitude (X) Latitude (X) -Latitude 
Please Note: In ALL cases above the TWO Z VALUES are to be ADDED together algebraically. 

SUGGESTIONS FOR ADJUSTMENT TO PERSONAL REQUIREMENTS 

As you will note, all 224 steps have been used. However, if you do not 
feel you need VERTEX OUTPUT ... you may remove steps 207 thru 224 and replace 
them with others. Examples of desirable ADDITIONS might be: Output in 
DEGREES/MINUTES/SECONDS ... rather than DEGREES/DECIMAL FRACTIONS. 

Others may want to ADD the slight adjustment to convert Universal to 
Ephemeris Time (the ~T correction). This would be inserted after STEP-70 
of the program ... by a R/S instruction, at which time you would manually 
enter the ~T correction and see that it is converted to DECIMALS and ADDED 
to the Y register. 

Another desirable feature would be the use of LABEL B for the entry of 
the value of the OBLIQUITY OF THE ECLIPTIC (s) for the year of the Event 
in question. A small program would take the value fortand store the sins 
in STO 1 and the coss in STO 2. As the program stands the value for s 
used is that for the EPOCH 1950.0 and as this value changes only very slow­
ly ... for most purposes will be accurate enough. 

DATA CARD VALUES 
We will list here the VALUES used in the DATA CARD for this program: 

STO A = 2415020 (JDN Jan. 0, 1900) STO I 360 
STO B = .065709822 (increment S.T.) STO 5 = 365.25 (# Julian Days in Year) 
STO C 18.64606555 (S.T. NOON 1900.0) STO 6 = 30.6001 (JDN Routine) 
STO D = 1.002737812 (9.58"/hr corr.) STO 1 =0.397881203 sins1950.0 
STO E 1720982 (Julian Day Master #) STO 2 =0.917436945 coss1950.0 

A NOTE ON "FLASHING PAUSE" IN PLANET'S PLACES (LABELS D & E) 

As most of you well know, the various additions/subtractions of time 
can send us either forward or backward to a later or earlier DATE from 
which to determine PLANET's PLACES. All you need know to use this pro­
ram is that if AFTER LABEL D or E is pushed ... you encounter a FLASHING 
PAUSE: If the flashing value is POSITIVE, THEN proceed to the next or 
subsequent DATE for planets places. If the PLASHING PAUSE is NEGATIVE 
(that is:there is a "_" sign in DISPLAY), THEN proceed to previous date 
or DAY-BEFORE the DATE ENTERED in STEP 3 of USER INSTRUCTIONS) ... for the 
calculation of the PLANET's PLACES. 
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* SEE ADDITIONAL PAGE PROGRAM DESCRIPTION FOR MORE DETAILS 

STEP 

1 

2 
3 

4 

!') 

6 

7 

8 

9 

-
10 

...IIIIIIII HOROSCOPE CONSTRUCTION 
'1IIIIIIII1 Sidereal Time 

2100 
March 1,1900/Feb.28, l'" 

NOON MIDNIGHT ~ 
~ Mid-Heaven Vertex EPHEMERIS EPHEMERIS 

INSTRUCTIONS 
INPUT KEYS 

DATA/UNITS 

LOAD SIDE 1 and SIDE 2 CJI __ ' I 

LOAD DATA CARD I=~L~=I 
Enter Birth or Event MONTH/DAY/YEAR I ENTE~ I 
for DATE: MM.DDYYYY =_11 j 
(always enter DATE for NOON before Eve I1t) I I' I 
ENTER Event TIME in HOURS/MINUTES/SEC. I ENTER I 
format = HH.MMSS I II I 

(If A.M. birth ... ADD 12 hours to the I II I 
J::HRTHTIMl!; and use DAY ·UY·THl!;, ·MU1'H.tt I II I 1> t.· .1. • nMl-n,..,...., 
UC;.l.V.l.C; U.l..l. I"uua.I"C; .J..1J UJ.~~ ~I 

I + II 1 ADD MANTTAT.T.Y t:o 'T'TMF. in S'T'F.P-4 t:hp 
TIME-ZONE factor in HOURS for section I II I 
of the country where birth takes place I II I T TTn • ." r-,.. M n 
\J.U uun I"U.J..", W.J...J...J.. UC; V,V, VJ. U uVUJ.", 

Rh) I _II I rlpnpnrlinp' on F.S'T'=!')h e;S'T'=Rh MS'T'=7h PS'T'= 
ENTER Geographic Longitude of place in lENTEn I 
DEGREES/MINUTES/SECONDS DD.MMSS I II I 
ENTER Geographic Latitude of place in I I , , 

I~: [TH~: ~;>::> / Ml N UTl!,;>::> / >::>,~: IN I>::> lJlJ.MM>::>>::> 1 II I 
PUSH LABEL A will give: IA II I 

(1) Right Ascension of Midheaven (or , II I 
Sldereal Tlme) ln WHOLE DEGREES and 

I II I ,..,.-n"T .. T .",,-,. "MlTro.un J>. ,,0 ,,0 . 
.LJDv.1.lVlnLJ J.'unvJ..l.VHU .l..lVUJ v \V n.l.l.C;",) I"V 

I II I ~RO ° (nroP'ram nall !":P!": t:o rl i !":n 1 av RA Me; [) 
(2) Zodiac Degree of MIDHEAVEN in WHO f-JE I l' I 
DEGREES/DECIMALS ~O to 360 v 

) I II I , 
(q \ '!-'~ '-'oJ. a.lll ~~~;~n~a.lAOc,,:> J WHOT 

nf'"'ln ;nOQ'Y' ,NT in .R DR I II I 
GREES/DECIMALS (0° to 360° ) PROGRAM ~TOPS. I II I 

(Label B will give VERTEX in WHOLE DEGR ~ES/DEC- I ) I I . . 
1.1VllU,.J() ••• al. ler .Laue.L li .L:::; ,lJu",ueu ••• .L.1. u p",.L.leu) 

I I' I 
PUSH LABEL D:set-up a routine to find he , II I 
PLANET'S PLACES using a NOON ephemeris. I II I 

(note: FLASHING PAUSE after D indicates you I II I 
have crossed a NOON-DATE line and shou .d use I II I TTnMlT'Uron .., -' nTT,..,.n-n, 

~~~~~~~.1.~ n .1..J~~;~"' ~~ ~~~ p~~~ 1u'f~~D~~~Hn£1 ~~IC:::I"ua.I" , II I 
Ephemeris Routine as follows: I II I 

(1) ENTER EARLY DATE PLANET LISTI ~G I ENT~~ I 
\,c,) £Jl~l£Jn. ~l"1J.J..JH u,nJ.J..J L'.1..J,nHJ..JJ. .1..JJ.UJ.J. \J 

I I I I PTJSH R S 
REPEAT parts 1&2 of STEP 9 for all pIa ~ets , II I 

(NOTE: If usin~ MIDNIGH~ EPHEMERIS: PUS t:I label E I II ) 

only AFTER label D and proceed with pa rts 1&2 I II I 
Of STl!;P !1. .!<'LASHll'Hj r'AU>::>l!,; AliAll~ ll~lJILA .'.1:'..>::> lJAT.I:'.. ~H~NGE?I I 

I 
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OUTPUT 
DATA/UNITS 

RAMC 

M.C. 

ASCENDAN r 

I PT,ANRT 



56 67 I)rc'~ram I~is.in~ I 
:;TEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

001 *LBI A "31 25 11 057 RCLB 34 12 between 1900.0 & 
00? r.F 1 Vi nl 01 105R X B Event and from this 
om r.F 0 "35 nl 00 Decimal Conversion 1059 ? O? the Sidereal Time 
004 HM<;~ "31 74 and storage 060 4 04 at NOON Greenwich 
005 ST03 33 03 of in itia I values 1061 ST08 33 08 calculation is 
006 R + 35 53 062 81 formed. 
007 HMS~ 31 74 063 FRC 32 83 
008 ST04 33 04 064 RCL8 34 08 
009 R + 35 53 065 X 71 

010 HM<;~ 31 74 10no Rr.lr. 7)4 n 
011 STO 0 33 00 067 + 61 -------------------
017 R + 35 53 ------------------ 068 RCL 0 34 00 ADDS to Greenwich on FNT 41 J u I i an Day Number 069 ENT 41 Sidereal Angle the 31 83 070 FNT 41 014 INT Encode adjustment to the 015 ST07 33 07 1071 Rr.1 8 "34 OR 
016 51 1072 81 

I oca I ity. -
017 EEX 43 This is an adapt- 07"3 STO 0 3~~ stores constant 
018 2 02 ation of a portion 074 R + 35 53 
019 X 71 of the routine in 075 RCLD 34 14 9.56"/hr. correct. 

020 ENT 41 CALENDAR FUNCTIONS 076 X 71 
n?1 INT 31 83 section of the 077 + ill 
022 ST08 33 08 Standard Pac issued 07R 1 01 
0?7) - 51 with the HP-67 070 s os 
024 EEX 43 080 X 71 conversion degrees 
025 4 04 081 RCL4 34 04 Right Ascension 
026 X 71 082 - 51 & Subtracts Long. 
027 ST09 33 09 083 GSB9 31 22 09 
028 RCL7 34 07 084 R ,t.. 35 53 
029 1 01 OR'l <;TOO "3"3 09 -------------------

030 + 61 i ORn PRTX ")1 84 ~l~e~~i_~~~~~~g~ ___ 
031 ENT 41 1087 TAN 31M determines M.C. 
032 l/x 35 62 ORR Rr:1 0 "34 09 Zodiac degree from 07)7) En 089 2 02 the R.A.M.C. 
0"34 7 07 090 7 01 
n,,<; + til logl 0 ~ 
036 CHS 42 1092 X<Y? 32 71 
037 INT 31 83 093 SF2 [35 51 ~ 
07)R <;TO+O "3"3 n1 00 .004 3 03 
07)Q 1 01 095 81 

040 2 02 096 X<Y? 32 71 
041 X 71 097 F3? 35 71 03 
042 - 51 098 R -} 35 53 
043 RCL6 34 06 099 R + 35 53 
044 X 71 100 RCL2 34 02 
045 INT 31 R3 101 F2? 35 71 02 
040 Rr.1 9 34 O~ 102 r,TOR 22~8 
047 Rr:1 ') 7)4 O'l 107) F7)? ")5 71 03 
n4R 'X 71 1nL1 r,TOi=\ 22 31 11 
049 INT 31 83 1n') r,T01 22 Q1 -------------------

050 + 61 106 *LBL7 31 25 07 used in Ascendant 
051 RCL8 34 08 107 FO? 35 71 00 Routine. 
n'l? + nl lOR RTN 35 22 
n<;" KCL t 34 15 1na 9 09 
'Li54 + 61 110 0 00 

RCLA 34 11 ------------------
111 61 055 

determines # days + 
056 51 117 GSB9 31 22 09 

REGISTERS 
0 1 2 

3 latitudE 
4 5 6 7 8 9 

coeff. sin E: cos E: longit. constan const. used used used 
50 51 52 53 54 55 56 57 58 59 

A IB S. T lC S. T. 
0 E 

11360 J DN 1900.0 increment 1900.0 9.56"/hr. cst. master JDN 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 R 4- 35 53 169 PRTX 31 84 
114 RIc; R4 170 GTOC 22U ------------------
11 '5 *IRIC "31 25 13 ------------------- 171 *IRln "31 25 14 checks if motion 
116 F1? 35 71 01 determines the 172 RCLO 34 00 coeff i c i ent has 
117 GT07 22 07 Ascendant. 173 1 01 moved ahead or 
118 SFl 3551 OJ 174 X<Y? 32 71 behind one full 
11g RCI g 34 09 175 GTO 0 22 00 day. 

120 COS 31 63 176 X+-+Y 35 52 
121 RCL3 34 03 177 X>O? 31 81 
122 ~OS 31 63 17R GT06 22 06 
123 X 71 17g X+-+Y 35 52 
124 ST04 33 04 180 CHS 42 
125 RCL3 34 03 181 *LBLO 31 25 OQ 
126 COS 31 63 1R7 PRTX "31 84 FLASHES PAUSE 
127 RCL9 34 09 1R", C;TO-O 'I) 51 00 ------------------
128 SIN 31 62 184 *LBL6 31 25 06 
129 RCL2 34 02 185 R/S 84 routine for plan-

130 X 71 186 HMS-+ 31 74 ets positions. 
131 ST07 33 07 187 X+-+Y 35 52 converts two pos-
132 X 71 lRR HMS-+ 31 74 itions to decimals 
J)"3 RCI "3 34 03 _1B9 - 5J ... finds daily 
134 SIN 31 62 190 I C;TX )5 R2 motion and adds 
135 RCL 1 34 01 191 X+-+Y 35 52 the correct port-
136 X 71 192 RCLO 34 00 ion of that motion 
137 + 61 193 X 71 to the Earlier 
138 RCL4 34 04 194 + 61 Planet's Listing. 
139 X<l? 31 71 195 GT06 22 06 -----------------

140 GTOl 22 01 196 *LBLE 31 25 15 routine for Mid-
141 X+-+Y 35 52 197 83 night Ephemeris. 
142 X<O? 31 71 198 5 05 .. adds .5 day to 
~3 GT02 22 02 199 STO+O 33 61 00 coefficient and 

144 X~ 35 52 200 GTOD 22 14 ~b~~~~_~t_~~~~~~~~· ------------------
145 *LBLa 32 25 11 used variously 201 *LBL9 31 25 09 
14A r:;C;R4 ", 1 22.llil 202 RCL I 35 34 used in quadrant 
147 GSB3 31 22 03 ------------------ 203 X>Y? 32 81 sorting for trig 
148 *LBL 1 31 25 01 204 RTN 35 22 problems. 
149 GSB4 31 22 04 quadrant sort 205 - :>1 

150 1 01 rout i nes ... 206 GT09 22 0<;1 

151 8 08 Labels a,1,2,8 & 3 2Q] *LBLB 31 25 12 -----------------
152 0 00 208 SFO 35 51 00 determines the 
153 + 61 209 RCL9 34 09 Vertex and sorts 
1'54 r:;TO", 77 n", 210 COC; 31 63 for quadrant. This 
155 *1 RI 7 )1 71) 02 711 RCLl 34 01 section is the 
1'56 X+-7Y ",1) 1)7 717 RCL3 34 03 one most dispens-
157 *LBL8 31 25 08 213 TAN 31 64 able .. and can be 
158 GSB4 31 22 04 714 81 replaced by prog-
159 RCL I 35 34 71'5 RCI 7 34 07 ram modifications 

160 + 61 216 - 51 specified by the 
1A1 JTI03 22 0"3 217 X<O? 31 71 User's taste. 
167 *1 RIA 31 25 04 71R GT05 22 05 
1A", 81 219 GTOl 22 01 
164 TAN- 1 )7 64 220 *LBL5 31 25 05 
1AI) RTN ","'22 221 X+-+Y 35 52 
1Ah *L RI ) )1 7') n", 777 X<O? 31 71 
1A7 Fl? ,,'" 71 n1 77) GT04 77 04 
lAR £TO 7 ?? ("17 ??t! I'CT(lQ ?? nQ 

LABELS FLAGS SET STATUS 

A START B Vertex C Ascend. o Planets EMidnight ° used FLAGS TRIG DISP 
a used b c d e 1 used ON OFF 

° 0 0 DEG Kl FIX ~ 

°Warning 1quadrant 2 used 3 used 4 t . 2 used 1 0 0 GRAD 0 SCI 0 rig 
2 0 0 RAD 0 ENG 0 

5 6 7 8 9 3 used 0 0 
n __ 

quadrant Dlanets auadrant auadrant auadrant 3 



NOTES 

'-----



Hewlett-Packard Software 
In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully 

programmable calculators is nearly limitless. And in order to see the practical side of this potential, 
we have several different types of software to help save you time and programming effort. Everyone of 
our software solutions has been carefully selected to effectively increase your problem-solving poten­
tial. Chances are, we already have the solutions you're looking for. 

Application Pacs 
To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex­

tensive library of "Application Pacs". These programs transform your HP-67 and HP-97 into specialized 
calculators in seconds. Each program in a pac is fully documented with commented program listing, 
allowing the adoption of programming techniques useful to each application area. The pacs contain 20 
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder. 
Every Application Pac has been designed to extend the capabilities of our fully programmable models 
to increase your problem-solving potential. 

You can choose from: 

Statistics 
Mathematics 

Electrical Engineering 
Business Decisions 

Clinical Lab and Nuclear Medicine 

Users' Library 

Mechanical Engineering 
Surveying 

Civil Engineering 
Navigation 

Games 

The main objective of our Users' Library is dedicated to making selected program solutions contri­
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users' Library, you'll have 
at your fingertips, literally hundreds of different programs. No longer will you have to: research the 
application; program the solution; debug the program; or complete the documentation. Simply key 
your program to obtain your solution. In addition, programs from the library may be used as a source 
of programming techniques in your application area. 

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs; 
catalog updates; and coupons for three programs of your choice (a $9.00 value). 

Users' Library Solutions Books 
Hewlett-Packard recently added a unique problem-solving contribution to its existing software 

line. The new series of software solutions are a collection of programs provided by our programmable 
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users' Libraries. 
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application 
areas (including two game books). 

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up 
to $35.00 over single copy cost. 

The Users' Library Solutions Books will compliment our other applications of software and provide 
you with a valuable new tool for program solutions. 

Options/Technical Stock Analysis 
Portfolio Management/Bonds & Notes 

Real Estate Investment 
Taxes 

Home Construction Estimating 
Marketing / Sales 

Home Management 
Small Business 

Antennas 
Butterworth and Chebyshev Filters 
Thermal and Transport Sciences 

EE (Lab) 
Industrial Engineering 

Aeronautical Engineering 
Control Systems 

Beams and Columns 
High-Level Math 
Test Statistics 

Geometry 
Reliability / QA 

Medical Practitioner 
Anesthesia 

Cardiac 
Pulmonary 
Chemistry 

Optics 
Physics 

Earth Sciences 
Energy Conservation 

Space Science 
Biology 
Games 

Games of Chance 
Aircraft Operation 

Avigation 
Calendars 

Photo Dark Room 
COGO-Surveying 

Astrology 
Forestry 



ASTROLOGY 
These programs should provide the user with the ability to compute basic 
astrological values and also five methods for calculating house cusp posi­
tions. These programs should certainly save time and effort for the 
astrologer, whether amateur or expert. 

ASTRO 1 - MEAN OBLIQUITY OF THE ECLIPTIC AND GREENWICH 
SIDEREAL TIME 

ASTRO 2 - MOON'S ASCENDING NODE, NUTATION, AND SVP 

ASTRO 3 - LOCAL SIDEREAL TIME, GEOCENTRIC LATITUDE, MC 
AND ASCENDANT 

MUNDOSCOPE, REGIONMONTANUS 

MUNDOSCOPE, CAMPANUS 

HOUSE CUSPS - PLACIDUS METHOD (Exact) 

HOUSE CUSPS - REGIONMONTANUS METHOD 

HOUSE CUSPS - CAMPANUS METHOD 

HOUSE CUSPS - TOPOCENTRIC METHOD 

HOUSE CUSPS - KOCH (GOH) METHOD 

ASTROLOGICAL HOROSCOPE CONSTRUCTION 

HEWLETT~PACKARD 
1000 N.E. Circle Blvd., Corvallis, OR 97330 
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