






A , *  -,-&wrmwXw* .* * . * * . * . . * * *  ..............-m... *.. 7 
=ophy dths HP-41C141CVSystems . . . . . . . . . . . . . . . . . . . . . . 7 

Sample Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . , . , . . . . . + .  8 
Major Configuration Features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . , . . 1 I 

.--. 
= W V  - .  .............................................. 13 
' W b  6 , .  . . .. . .. . .. . . . .. ,......... ... ... . . ... . .. . . 15 

Operating Keys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
Keyboard . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . 17 
Keying in Numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . 20 
Clearlng Op~rations . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Functions . . . , , .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . , , . 23 
Chain Calculations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . 26 
Befare You Continue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 

. , - , . . 9 .  - 

--,.. - 7 1.1 
-..* .... . . *... . . . . .., . ..... . . . . .,. . ..c... .,, . . ..*. .. . . . . ii 

Msplay Format ConW , . .. .,., . .,. . ... , ,... .. . ..,-.:. ,.. ..., ..... . . .. , ,..., .:,.. , . , . , . '31 
Automatic Display Switching and' &rotling !, + ,..*-.. +,:. .,, . . , .: .: ., , .... ..-q ,, .-. . '35 
Annunciators .,; ,. L p . .  . d.,, . ,..+,,. , ,. . i,.,, ,,; u,.:,s-.-r,r + ,.v* .... , ..&..,.,. r.* W 

-IT̂---- - 3 
.... 1 . . * *  .... N m& , A & O ~ g ~ l c  sh& . . 

a . 0  m o , * . * * . , * * * r * * . a * . . w 4  m * * . * . . * * . * . * + i , r s . , *  39 
The Display and ALPHA Regist$w .., . .,, . . ,.. . ,,. : I, ... .... . . . ... . . .. , . . . 
Manipulating Stack Contents: ,,..! . , ., , , .,,+. ., .., , , ,  . T. , .,,.,.* *C .-* ,. . , ,. . 44 
The[-1 Key , . .,+...,., ,,.,,.,..,.,. .,,. n,. ..:+ . I . v . ; . . . . r . - ~ p  *,. .:...-. , .+.C. ...-, ...... 46 
Clearing the Stack , ,, . , ., ..., ;.. ...+.,:> ..::; .,,%. ,," ,, . a.i.,. ..< .. . .d. .  . :-., .- ., 47 
Onenurn ber ~unctlms.ahd th@;Srack ,.,, . , ,., . . . . . . . , ,.,. , .. , . .. .. . '-5 , .,A,. ...; .. 47 
Two-number Functtons.and the-Stack ; ..... ., *,;;.;,, , ;i,*.i. ,... ..... .. \iqe 
Chain Calculations i , ~ , ~  ,.. . . . , .. ,,.. ..;-; . .. ;.. . -.. ;.;-,. :.i; 2 .  r. JL. . ..; . ... . ;r . ... :49 

, - Order of Exewtiofi . .,, . , ... ...,.. ...:+., . , . . .,. . . .,, . , . ...:,. , . ,,...,. . . . . . , . ,,.,.,.. , 52 - , ,  

LASTX .... .... ,. ~ ~ ~ i , . ~ r ; . ~ ~ ~ , ~ ~ ~ , ~ , ~ , ~ ~ . ~ ~ , . i ~ ~ . ~ r ~ m . + m . ~ b m r ~ , ~ ~ , ~ ~ ~ ~ ~ , ; ~ ~ ~ . . ~ ~ ~ ~  '52 
- ,  Constant Ar!thmd,b ,. . ,>,.:. . ., . . ,:!; .; . ... .. . , ,. . 1.;. , . . .:;. . ,,,, ., , . . . ., . . . , . .,, . ,.. 



. .#a:;.:+ ,,:* H-. m *:i*::*;+ .":* f a, i. ,*.* ,* , +4,i-i67 .. 

Executing Functions from tne ulspley ,,,,, .,. .,... . ..,. -., , ..... . . ..; , ;. .*. i,:;.67 
The Catalogs . . . . . . . . . . . . . , . , ,**, . .;=, . .... . . , . . .,, . . . . ... . ,.. ,. . . - . . . . *.*69 
USER Made  function^: .., .,, . .+, . . . . , . .., ,...,. .*-*. r:*... .,.,,,... . ... ..m,y .-. . -..61 

h A, r .  d i ~ s  +,67 
Primary Storage Register&: -.;6<ii..b!ma , # .., . ..-..:, .. *'. + + r .. ,.+ ..u,yy.. r,r.* ,1 68 
VIEW Function . . . . . . . . . . a . . . . . . *-.,... .. - I . . 4  .* dvb:6--.-r:. - ,, .rl I .. i-. .CCd . .* . + 72 
Defining Storage Register ConfiguratrOHs-. ..,-, ,, . . . : ,-.. . ;:. ..; ,,.. . . :.., ... ;. 73 

, , .. , , Clearing Storage Registers . : . . . . , , . . .. + . . . .-A I .4 , . . . rx .  *,. . . .; <,. , - ,,.73 
Storage Register Arithmetic , , . ,,,. .. ,, ,I, , 4 . .-.l::C . .A < ,  .., . .'I . + ;' 3, i: . ,i ; . . ..- ,. . a s ; *  2.74 
Storage Register Overflow . , . , . . , . .. , . :. ,,, I . , , ., . . .:*... ,. . . .  I -.,. I . I - - -75  

, -, , , , - ,  :+f: rum,.,.,.:,; .i..,:..,.,,,. .;;,,mi,,.,. .,.+. r . i , . ; i r u .  , . r h . i .  ..,,,, $ .  ... I.., n 
,, . , , -  

ThB: SranWi3FUncAion Cattilag, ,.. .,,,., i,-..,i ..., + ...,.,. h,+ ..,. .,-+.....-77 
General Mathematics Function$ . ,.. . , , . , rh. i  I Yi,l -.b. . . .... +,& . ... ., . .. ,. ...Y. I . w ,  . 77 

Changing the Sign of a Number 4:i ., .., ,, , .... . ,+ . .. . .n 1: . ..77 
Rounding a Number :,. :;.; i,*..L.A8; L.,.. . n . ~ e , ,  < -  L., .-tit..,,+. . (.... .++. *78 
Absolute Value . . , . , . . . , . ;.. , ; iu.r ;. A .. :.*. ,,. . .. .;=* . +:.. y .  . ., 78 
integer Portion of a Number , . ,, q. ;,. . *,, , , , ..:. , ; ii .. .-.. ;. . .. 7¶ 

- , Fractional Portion d a Number , , , . , ,. , . .*,, ,.,.., . . .. . , .,; ; . . . ;-:. 79 
- .  The Modulo Functiofi . . : ! , ,., ,, . , . , ,... . . , ,,.: ,, ,!,,. - :. . i.:?. . . , , .. ; . , G :  ,.,. ; 79 

Redprocats .:? . *- .*,,..- . ,, , ., ., . .- +F, *,, . , ", ., . . .,.. -, :, '. ., ,- ,,,* , . , ,,,, . .,,i,*;- . 80 
Factorials . . , . .,, *.,.. , , . ,.. , . ,.., . ,.*.! ,:, -.- . . . , ,*, , , ,?,, - , . - . ,. ., ? .,,. ,. . ! 81 
Square Roots.. ,,++f.,,3c ,..,. +.>- +, . .:. .. *-+ *,:.".. *.,,, ar.,+:- ...-.--. l. .. ? . '.:? ..- 81 
Squaring .*.A . .; . ... *&;  . . i.,,.,.b.i.j . . v . u 3 . .  , ., + . *. *.. , . ,,,-+ *. . r "-= 
Using Pi. ,A,.,,, .,,; ,..,. = ,  -u2G.:.,;,,.,i - im, , :sqk, ,a.6. i , ; ,q,  +;,* a . h , . . . . p .  <,a2 
PercenfaQbg-. . . . . . .; ;;..-:.i. ii;;w.A i,.L ,..,., ii.r ,,,,.. + .-.,, ....-. .. ... ,..,... 83 
Percent of G.h?nge -. : . .::.,-,. , :, ,, ...v,. + , . , ., . : . .-b i. - >., . - .+ ;,+ ., .. .:.. 84 
Unary of $ ,.,., .., . ,. . .,. .. . r . ,: . , ,,, , ,,,,,.. :. . ,  . ,.. , .: . ,,. . .,. L d . . i . - i  ;-.. -. ,,.,. ;.,.85 

. . Trigonometric ~unctio&. . ..,,.,. . . . ..,.*. -,. , . . , . ? ,., , ,...;. ,. .,.,+ . ,.,, .d .. rm,.+,r ;,. 4 . . 85 
Trigonometric Modes .+,.. ,,, .. .f .+ *. ,,,r ,.;. ,. ".- , . .,* , . . ,..*. .... . + . . . ,- .. , . , . ,. ., .,,. 85 
Trigonometric FunCti6nS . . . . . . , , .,:.:g=.. . . ., ,.,..., .:.. . ?.: . . '. .. . ... nm. , - !. 86 
DegreeslRadians Conversions. . ,. ..,,. ,..:. ,-. . . . . . . w .  , -. ,,. ,, . . . + -,;: 87 
Hwn, Minutes, SecondslDecimds Hours ~onversi&s .,. .. . ,,,,, . , . 88 
Adding arid ,Subtracting Time and Angles .... ... . . +. , &. , u,.,,. ,;c,+ *.. . .. , .v 40 
PolarlRectarigular Coordinate Conversiow,. , ,. ., , . <.- *. . .. .. , &, . # .. -,. , ,,,* 92 

Logarithmic and Exponential Functions , L,; . ., . i. &,, ,.-, ; , ., . + , ..:. ..,? .... .. . ., ., .t 96 
Tho Exponential Function .. . . .., , , . ., . .. -&. + . ... . .-,+ *, ..* ... . ., II , .-. , *..g 

Statistical Functions , . , , +-. , .-. .,.. -!+ . + . ,, ,, . , . . . ,.. ,,.-..;A . i., .,;.$Y-.:. . .. . 99 
Accumulations . . .-,: ., ! , , ,, , . . , .,. . . Y . ;  . .. .,. + , ... .:-. *ild. v . . . .. i . .+ * . . * ; a  99 
Mean . . . . . . . . . ...., . !.: .,., .,,;. ,,, ,,,,,.i+ . ,  .,;: . , . . . ; . L ; ~  ..--;-. . . i:lO1 
Standard Deviatign,, . , ., .. , , . . , . , . ., ,, . , , ..:A , .. . .. ..,. . ; i . - ; . . . . . .. -1 01 
Deleting and Correcting Data . , , ? . ., ,,:. , . .. ,.:.,- . ,  * . . . ., + .L.: . . :,. , ; I . i .;.r .. . .. 103 



Operational and General Functions . .. ;., . ;-,;. .:. ..*. . .. . ., , . .. ,.. . .. .. . . . . ;... ,, 104 
Audible Tone Functions.. ,,,,., . .:. ,, ,.,, , ,..,..-,-.., ,., , ,-..,,F,. ,,?.,. .-... 104 
D~maVOctal Conversionw.;,.. .,.,.Y.Ix A <. ,.... ,, ;.. . , -. <.. ... . ... + ,<. w,r . . 105 
Exchanging X and Any Register . L + - ~ - . .  . . . I;...G:-: .... - . . . . . .. -. .;. ... . . 105 

. , ,  - , .  , . Paper Advance .4--.,;.....:,.3 ,. . , .+ .... :.,.,.,.i - .,i . - .  ,..... ;.:,-.,,.,, . .,.. ,. ... i - i  . - I05  
POWBT ON . - - - . ,,a . , ,, . - r ,.q,:+.? + t.. -, ,, r . . ,. - . r,,-* ,lr ,++ 4 u.+ v:. .-a ,i *.* ! 106 
Power OFF , ~ ~ ~ I . t ~ ~ - , ~ ~ ~ - ~ . ~ ~ ~ - . ~ ~ + ~ ~ ~ , . = t . , , ~ ~ , ~ . + , . r ~ ~ ~ r ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~  - .  . . . 106 
PRGM Mdet: ? , .  .,,.. . ,.,. , .,,.. . . . , . . . . ,. .... ?..,.,,?, ..... . ,.. . --, , .  . .%. ,.!,. ., .+. . , . . 106 
ALPHA M h . . : ,  ,.,... ....,,.,. ,,.. ,... ?,,.? ......,... . . ,... .,., .,+.... ,, ?. . , ..,+...,*. . . 106 

:rn.Xts.k.,, , :.dm,- .- . 
. - .... r.';..... *,.,+....*'+; . i , . i . - - i m i .  & A - i  107 

. - , , ,, ~ ~ ' O A C t i ~ ' ? :  PY- .... . , . .:i. . ,. ., ,:,,-, . ,..  . , . .. ,.... . +;+. , .+ . . ,: .., * .,,. . , ~ i  . 109 
What lar a Prsgram? , . ., , , ,, , , .. ,,,.*,, ,,,-. , . ..-, . ,:, ,.! , .,,.. .. , . .. *. . . .. . ....* . .,. 109 
Creating a Program ..,, *, . , ,  , . , . ..... , ,,, + ,:,, ,.,, ,,.. , + ,..,,, , , ......, .. .,.., ?-,... I09 
Running a Program ,.- . . . . ;. , ,. .; .: . :. , . . , . .. *,,. . *,.* -. ,,. . . . .:. . ,,+ , , ,.* +.* . . 1 14 
Program Memory . . . . . . . . . . . . . . , . . . . . . . 1. .. ; , .... ,, . . ...-..., . . . .. . . . .:.. . . .. I I6 
The HP-41 CJ41 CV and Initial Conf@uration..,-. . , .  . ,i.. . *, ,.. . . , ,.. ; . - 1  17 
Flowcharting Ymr Progyms . . . . . . . . . . . . . . ,, .... , . .... . .;.. . . .. .. . . . .. ; -.* .. . ., 120 

, , ,  Problems ,, i., . . ,d:i ,, ,, ,,, ,:. . ,.:, .:, . .. ,,. . ,,, . , . . .,,a-. . .s .., . , . . . ..#, . p.d . . i . . .- 123 . - - - ,- , 

em& m, .. . :,. .. .-..r.::. . ?. . ?. . ..-,. . . ? .,. *..,! , ,-. . i . &. . . 125 
>- Editing Functions ..-.-. ...A,-.. .,. &.&; . ; ;.A .* . . . ..,;.A : .,.. ..... . . ..+ .. . . a * .- -... . 125 

Initializing a Program . ,..,..,. i:.,. . .:; , *,. , :!-. &... , . . .  <. , . , ,. . . *,. . . , , , ; ,# i . . 127 
. . Running the Prograd ... . . . . . . . . . . . . . . . . . , . . ,.. , . . . . , , . . . ,..,. ,.., . . ;.I28 

Resetting to the Beginning of a Program. ,.. , ..,.,,, , . , , ,. + ,  , .., ...:. .-, ,Y ..,. ., 128 
Single-Line Execution of h e  Program . . . , , . . . . , , ,.. . . . , . .,, .., , . , , .  . . , . . . . ,129 
Modifying a Program .. .,* .,... ,. ,... ,. .- ,,*- ,,+.. -, .,, +.. ,,*..... .:.!. + +- ..,? ,. ..wT.: . )*. , 131 
Running the Modified Program . . .,.,, ..., + . . * . .. , ...-,i..*... , . . *.. . . .., ?. . 6-  ..! 135 
Meti and Correcting Instructionis .A. .<.,. .. .,.. .. .<. . .. . , . ,..% . , .-. .;. . .mi , . , 136 
Usin* for Positioning . . . .. , ,..,.-...4,,,..i..,: ..,. ., .,... ... , . 140 
The #a Function .,,., .,...... ,..i.,... ..... ,.,i,,.: ,.....,*. .i..*...&,... 1-44 
Problems , .,, ,,,.,,,,+ ,,,. ,,. ,,.& + .,,mi +-, p G *  .-;-*:,.-. .; 141 

- , ,  - - '  .. " 
; a + *  ...i.,,.'+ i i,.:,:i.*:.,..:i w...,.'. .+ r , .  a:.,- 145 

, . -  , - ,  , . -  . 
Using LsJaP_1 and , . . . ,, -,. .. ..,.. ,.. ,.. :. , . .. . , ., ,:, ,.,.. , i..-4,1 , FC .. $ .  ..... . . +., 145 
Udng . . , . . , ,-,A ..:. , , ,,,,,. .h .,.,. , ..,,-, ,-.,.. .-.i,. ...,-&rr,+ * .  i. . .....&. . . . . , . 147 
Keyboard Stops .i...i. i.., .., ;.. .. .,.* ;;- . . .-... .l.k ..: , ..i-.,.+i 4 . c*-c-,., . . i r  r. 147 
Error Stops , , i. , , ,+. ,,,,:.; ,,,,:, , .,, . ,., , , , , .,, , , . , .., ; . .... . . r - . . i  . , . . . , . , 148 

., . ,. . Problems ..:,, .-,.,.:.,,.-,, ,,,m.,..,7,..,,,,.,,. ,.,!., ,,,,.,,+,,:..,., ...,.+*; *+ .  . 148 

.*,. *., ,+....,. *i..*.; .a,.. ,*.. 151 
Using ALPHA Strings in Your Program .. ..; ; . ;. * .-. . . . * . r., . , . . -. , ,, 151 
Problem , . . , . . . . , ,  

6 ...-. *.. 4 . ... + . ., . i'.,:, *. . . ?...i.. , ..i-+.. -:. i ...+ . . 136 
- , ,  , 

, - 1 :  * ..:., * .,..... ,,.... .*,.- r .*..,*.,.**. .;...I59 
Branching and w i n g  . . ,,,. +.. , .,, ,., ...:. ... ..:,,. , . ... ,: .,....,, *,. ., .,. . ,. ..., ,. . ,-. : - I59 
Problems . ,, ..,.. . ,., . .. ,,,!.. , .., ,, ,. , . ,, , ., , ,,* .;., ,,, , .,., ?.,*, ? ..-,,-.?, .:? ..?.. . 182 



WQII~ LOQpfW;ar, +,.*.;:,, .,.;,-.,*-a . b.. i,i .,.. -:ii.:. A m .  w.. .... ,,, .... ... ;;<, . ... :. 163 
, . . . Problem . . . . . . . . . . . . . . . . . . . . . . . . . . ..., ,., . - ... . - r ;. . ;. .., i-...-.,. . 168 

Condition&..m,d, Cm@tional Bg@w i,, ..! . ,,. ... -.. . ;, , . . ; . c. ,. , .;. ... 170 
PmhIems .,.,...,, . .: , . .. =,.. .:., .. ,.,:, .. ..... . ,,.I. . * I,, . . .. . . . .;w ., . .. ,, ,,.. . , , , ,. ..,. 173 

~:H'~:a#&#mW,* ,,,+.,., .,*.*,,* L., ,+-* <.2-.,* ,,. VF,., k .-!,,:,*, ,,,. *,.> -6 *-?. .,> :9.. y !  * *.-, -,,*.,I77 
Subroutine Types and Label Searching. ,,, ,., . .?.,, , . . ,,,. .,... . i *.. ... . .<..-i . :.: 178 
Details af  Subroutine Usage,. , ,,, .,:,,:,.. . , . , I ,., ..... . ... , g.,c,7..-T ? '. ', -:,-;- 183 
Subroutine Limits . ?,,+ . ,,- ,.,-, ,,. , . . , . .. ,., ,,-. . ,.-, , ..- . ,.. ,.., , .. ,, . .. . ., *., .. . . ., . . *, . . 187 
L-l l & l ~ ,  . . i:.-. ....a + . . *. .:c* .* r;. . t .:,..,*.* .+.x 4 t.r .i..(r . .. . ,*,+ +. *.r .a c .  r*;, r.-.,v r ,188 
Problems ,,.. . ,,., :, ,;ii .;,,.,; ;.,, , , 6 . 0  ,, .,cr.. ..:..i-. ... .-. .... ;;+, ..+ .mP-. , c .  . 192 

m,,- ...,. A .; i . i b,; c.. ..,r:i . ,.,.a ., r.. -r *.-* r-,*. . i i r  + r:.,:. r r r ..+ 209 
Problems .<,* . ., ..,., . ,-, ..+,,. , , . ,. ?., . ,,,, , ,->.., ., . .,-,. , ,! ... ,. , , .-.. :., ... . . , . ,:. . 215 
Flag Descriptions . c. .; + .. . . .. ,; , . . ,, , . ,. , ,.* . .. ,-. ., .. . .. ,.. , . . , -. , .. F:q . -. ,*. . * . .. , 21 6 
Probbrns <..-, i.u Y a  I . , . * l - ,  . . <,..,. . ..i ... . , . i....-r... ..... + r, .  . .;* .. ,+ r 233 

, r:. . - . , , ,- 

. , , - .  -d 
.1. i., .. ; ... : * .*',?.l,).r. .< y . -.. .. . . ,.. ,- . % w 
.I . , r  .-.,. *,. .*.*,*-.mr -.+. . * r  . .  - 7  r - - - F  254 

I * , .  ..I,*.* <.y.rc ..,.!?.. *'.a a,,. .<r:. 256 
-.:- .,. -.!. 7,tl. v '  - ,! , 259 

w, .k... * ?..:*.. a ?  .**.*,.. : a . V f  .....I.t . . , I . I . . , ,  l . .? .~.I:....,._..r. . . ,? .+  *...+. . .... . .  262 
-:- . T ., !<? , ?,? 4 a,!d .,i? . .  . + . .>. .,." .. . . , + .,. . * .  . .,:. . A*? ,: 271 

HP4C/41 CV MBrnOry . . , w ,  . ,-; , - , - ; - ;,, - .,a,,, i + a,; i,ii a.3 a-.:'t Q.4 w . . , i  i 276 
NOnnal Mode Keyboard i . . ~ ~ : ; ; ~ ~ i . ~ . ; - i ; : . - ; ~ . ~ ; - ; ; ~ i ; . - . . ; ~ .  i . l . i ~ r . , . ~ . ~ , - . . . r , i l  277 
ALPHA K e y M  . , , ,,!-;. .:. $...-, ,.,, + .* ;i..:, ;, i.. ..,-. . +,,., + ; ..;. .-A t ;:- A r ; ..,- 278 

. , 

USER MOde K m  ~ * . * r , i * ? * i . i m , ~ i . + ' , ~ i . , ~ : ; + i ~ t . : t . . + : m . . ~  . , , , .;r..,;,! < ,  - r . . i . t . , . . r m  . . 279 



p w c r  i s  low. 

/G,/,, S h i i  I key Calculsror \ is 
\ 

Cdculauw is 

Calcutator i s  on while the hash in program d. in ALPHA mode. 
calculator is in presgtd. 

inUSERmodea mshmtttic 
Digit Nmed 

mode. RAD nuns an on hdiwts which 
in radians madt. flag is c u m ~ l y  M 

(flags 0 through 4 only 1. 

Mcmorp sabrtrwmmt Using any part, plug 
in one EIP 82170A Quad Mcmory Module to 
iamasc memaFy from the Wi 63 reghtcw to 
the full 319 re@ters, or, beaning with porr 
I, plug in up to four HP 82fb6A Memory 
Modtilw. Do nor skip i u y  ports w h  
inserting additiml HP 821WA mtrdulcs. 
Each HP 821QbA module cootaim 64 
I3Zernov scgimrs. Always rcmm memory 
modules kgianiag with the bi&wr numbed 

Mdnk Mtn md Ilcmovrl. HP 82106A 
Memory Modules Eannot be uucd witb the 
HP 82170A Quad Memory Modut. Since 
removing the quad module or a memory 
&uIe from the calculator r t d w  the 
number of dam srorage tcghtcrs. you mupt be 
sura that there are CIIOI@I data storage 
regirrera aliocatcd to account for Ihc r q h r s  
you arc moviag. 

Insert applimion modubs and pcriphersls Wnning with the highcsl-numbered available prl. 
H P 4 C V  Only: Docs not use HP 821MA or HP82170A memory m o d u l ~ .  lnsm applim~ion 
modules and puipherals in eny avaihbie port. 

CAUTlON 
Alw~ys turn the caloulat~r off Wore inm~ing or removing plug-in modules 1 
or pertphmrat~ Failure to I so could damage both t b  ~sIwlsMr and the 

I module or peripheral. 



The HP-41 C and RP-41 CV calculators represent a totst Uy new concept in the deiga 
of Hewlett-Packard calculators. In fact, bacauw of their srdvand capabititics, thme 
ddatm can even be dled  personal; computing systems. 
Withsa many different kinds of calcdstor users and applidons in the world, wc at 
Hewlett-Pmkard decided we couId provide a significant contributicin by designing 
and buildin@ quality cafculamn with expandable and flexible capabilities. The 
alphanumeric BP-41 C and HP-41 CV d&tors are the results of that dccZion. 

The HP-41C and the HP-41CV are identical except for initial memory size. The 
basic H P - 4 1 0  four module ports allow you to use applications modub, 
periphtrab, and m o r y  modlllcs 5r any combination. (By u s h  one HP 82170A 
Quad Memory ModuIe or up to four HP 82106A Memory Modules, you can tven 
expand the basic HP-41 C memory to equal that of the HP-41 CV.) Tht HP-41 CV's 
fulldieed int~mal memory aIlows you the mident memory you need whiit 9tiII 
providhg room for up tb four plug-in accessories. On eithw dcuhtor you ma 
spucify whhh functions are active on the keyboard and bow they are positioned. As 
you can IW, the HP-41 C and HP-41 CV calculators provide you with true computing 
systems-ones that can even instrfgoe with other dtvices, 

The HP-4 LC and HP-41 CV haw a great number of functions. At first you wil l  not 
wed to lam how every function works; just bt aware tbat they am them A part of 
the design philosophy wafl to provide a hcdthy number of functions and let you 
cboow what you neud. As your progmmming and d d a t i n g  needs expand, you will 
use more of the functions provided. If you need a function that is not on your 
calculator, chances are that you can write a promrn to fill that special need. Those 
special programs, along with programs you write, can be ass- by name to the 
keyboard f o ~  execution just like any of the standard functionit. 
h i d e  from the advanced computer-like capabilities of the HP-41 C and HP -4 I CV, 
possibly the most attractive feature is their ability to solve probkms wily. 
Experience or knowkdge of complhted programming tan- is not required. 
An HP-4TC or HP-41CV repsent8 part of an extremely mpable personal 
computing system. At the same time, both mlcuiators me wry friendly, so take same 
time to work carefully through this handbook. You will be surprised at how casiIy 
and qrrickiy you will learn to take advantage of the power of your atw calculator. 

Notm: The HP41C and HP-41 CV dlffer only In tbir initial COM~~UOUS 
Memory wpactties. The term "HPJIC" is used throughout the rest of this 
handbook, unless dhe~wirre specified, to refar w both calculators. 

7 



Wss the key now and check to see if the USER annunciator in the display is on. If the 
USER annunciator is displayed, press the key (located just klow the display) to turn 
the USER annunciatar off. 

If the BAT (battery) annunciator is displayed, or your M I C  does not bave the Meries 
irlstalIed, refer to Batteries, page 240. 

To get the fael of your new calculator try a few simple cakdatians. Press I 4 now so 
your display will match the displays in rhe following probiems, 

Now let's look at a sample problem to see how the HP-41C is used to solve the problem 
manudly and then automaticdly using anprogram. 

Most conventional home water heaters are cylindri- 
cal in shap, and you can w i l y  calcutate the h a t  
loss from such a water hater, The'formulaq=MT 
can be used, where 

q is the heat loss from the water heater 
(Btu per how, 

h ia the heat-transfer d c i e n t ,  
A i s  the total surface areaof the cylinder, 

and 
T i s  the temperature difference between 

the cylinder surface and the - .  

sumundjng air. 

For our example let's assume you have a 52-gallon cylindrid water heater md you wish to 
determine how much energy is being lost because of pow insulation. In initid masure- 
merits, you found M average temperatute d i f € c m  m e e n  the hater surface and 
surrounding air of 15 degrees Frlhreabeit, The surface ma ofthe tank is 30 sqw feet and 
the heat transfer c d ~ c i m t  is approximately 0.47. 



To calcuIate rhe heat loss uf the water heater. merely press the following keys h order. 

Display 

15.0000 
30- 

a.0000 
.47- 
211- 

Temperature difference. 
Area of wmer heater (sq. ft.). 

Intermediate answer. 
C d t c i e n t  of heat transfer. 
Heat ioss in Btu per hour. 

Programming the Sample Problem 
The water heater in the example loses about 212 Btu every hour at the 15-degree 
temperature difference. Suppose you decide to calculate the heat loss of the water at many 
tempemtun differences. You could calculate the heat loss manuaily for each temperature 
difference, Or an easier and faster method i s  to write aprogmm that will oalculate the heat 
loss for any tempemlure difference. 

Now let's write, load and run a progmm to do just that! 

WrWng the Progrrrm. You have dready writttn ir! The program is the same series of 
keystrokes you executed to solve the problem manually. One additional instruction, tl 

label, is used to define the beginning of the program. 

Loading the F'mgmm. To load the instructions of the program into the HP41C: 

Press the following keys in order. The display shows symbols or names ~pmsenting each 
instruction entered. ThecatcuIatorrecords (remembers) the instructions as you enter them. 

Keystrokes 

m Places the HP-4IC into PRGM (prbgrmi)  node, The 
anmiator will show in tk display b kt you know that the 
HP-4lC L am in mtGM mode. 

prepares the cahrrlator Ar tk program. 



L-1 HEAT -3 

~ ~ C C ~ ? e Y  

b a i n g  the -. F k s  ch following keys to mn the "HEAT' pmgram. Find the 
heat loss of the water heater at temperature differences of 22 and 65 degrees Fahrenheit. 

Taka calcula~or out of PRGM 
m&-rums PRGM annunciator 
off. Result remains from p ~ e v i ~ u s  
example. 
The first tempemure difference. 

XEQ- Rompu Execut~ what? with 
Xm-. 

51- Press the letter keys ta spell the 
pmgmm name. The program is 
executed and the heat loss (Btu per 
hour) is displayed. 

85, The mend rcmpemture difference. 
Exeeute what? 

8l- Btu per hour. 
0.- Clear the display. 

You can save even more d m  and Ife)cstrokes by w i p i n g  the pmgmm to a key on the 
keyboard! Rogmm that you assign to keys m mated just like my other functibns when 
yeu plxe rhe HP-4lC i?to a spia l  " U S W  mode. mn you can execute yourpmgmn 
with the press of a single key-withgut eatwing the progrenl mma each time! kt 's  assign 
the HEAT program to the key now. 

The HP-41C prompts Assign what? 
AWHL17, The program nmm. The W l C  is 

now grromptidg you fop the key 
lacation, 

,00110 HEAT is now assignad to the 
loation. 

Now run HEAT for tempemtun differences of 3VF, 27°F and 4PF. To run HEAT, you 
now press the key, located just beiow the display, to place the HP-41 C into USER, 
mode. Notice that the HP-4lC lets yw know that it is in USER mode by turning on the 
USER annunciator in the display. 

I' 



Display 

0.0004 Puts the calculator in USER mode 
and turns on the USER annunciator. 
Sirtce HEAT is assignad to the 
key in USER mode. you can run 
HEAT quickly aad simply as a 
keyboard function. 

Try hslding & r (I) kej d m  ddwnffy. ~ d i ~  w f i e  WIG rn- YW t~ 

HEATis&ii@Mto akat key ChU!$EWm&)b showing rlwmwHEAT'rtT the-jr 
while y ~ u ~ ~ ~ a n d  hold the key* (Holdq the key down longer than a b m  t half -nd 
a%liri&tbie. h&ki+m*) 

Key strokes 
27 (m) 

E%g&rndt@ m&RP41C 8i$mt& Wj? T%emwcithg eapbiiiri;as bf the HP4IC ~o'pther 
uihk ae, ea+ofppming d tmcutian make the MP41C possibly the rnost usable, 
cqp@ tayi~y i i ~ u ~ i o f ,  system ~ Q U  'em own. 

Continuous Memory. The HP-41C maintains all information in the calculator in 
Continuous Memory-one of the newest, mast advanced memory systems available in a 
scientific calculator. All data. programs and functions-everything in the calculator- 
are maintained by Continuous Memory while the calculator is turned off. You can turn the 
HP-41C off, then back on and continue working where you left off. In fact. to conserve 
battery power, rhe HP41C turns itaelf off aRer I0 minutes of inactivity. 
AlphslbetidNumerk Capability. The HP.4lC is one of the first handhcld scientific 
calculators to offer b t h  alphabetic and numeric charactercapa&ility. Alphabetic characters 
allow you to name and label programs and functions, prompt for data with meaningful 
w o k  or sentences, display exact error messages, label variables d constsraWven 
display msages! 



The Catdogs of Funcdo~t~. The HP-41C has ; h a  separate camlop of function% Y w  can 
list the program you hve  written: more than 130 resident HP-4lC functions; all functions 
contained in pIugin modules (more h u t  modules in a minute). There is never any doubt 
as to what i s  ksident in the calculator-all you h e  to do is list the catalogs. 

Key Rewignmenfs. Neatly my function in the KP-41C (functions you have written. 
standard W-41C functions, application module Mctions) can be assigned or reassigned 
to mast key or shifted key locations on the keyboard. Thisallows you to "personalize" your 
calc~lator. positioning functions on the keyhard where you want them. 

EIP-41C/41CV Memory and Extendom. The basic HP-41C comes wiih 63 data 
storage registers or 63 registers of program memory (200-400 lines); the FiP-41CV 
comes witb 3 19 data storage registers or 3 19 regiilters d program memory (up to 
2,000 lines). In both cakulators you can d e k  the combination of data storage 
regism and registers of program memory that you desire (for example, the HP-41 C 
begins witb r cbmbiaation of 17 data s t o w  registers and 46 p r o p  memory 
registers and the HP-41 CV btgins with a combination of 273 data storage registers 
and 44 program memory registem), If your calculator is the HP-41 C, you h v e  ttst 
option of increasing memory capacity by adding one to four additional HP 82106A 
Memow Mdules  or om HP 82170A Quad Memory Module. Eecb HP 82106A 
Memory Module contains 64 additional registem. The HP 82170A Quad Memory 
Mudde contains 256 additional rcgktm, You can inmase the HP-41 C capacity to 
that of tbe HP-41 CV-a maximum of 3 19 rcgbtem of propam memory or 3 19 data 
storage reghttm, or my combination! (The HP-41CV does not use memory 
modules.) 
%ut thaH not rll! The four inputloutput receptacles (110 ports) in your d d a t o r  
allow you to plug in thc additional tcehnical spplication modules (application 
"pas") an BP-67197-compatible card reader, a thermal printer, and m optical 
wand. 

Alweys turn the calculator off before inserting or removing any plug-in 
extensions or accessories. Failure to do no could damage both the csbulator 
and the aacessop - - 



Part I 

Using Your Calculator 





~ u u r ' b a s i k ~ ~ 4  leis shipped fully equipped; the batteries will be installed by you or your 
,dealer, If you hun on your HP-4lC and the BAT annuniciator in the display appears. or 
batteries ..e na Imtalled, refer to Batferies, pge 240. 

To begin, p m s m  . Them key tums the HP-41C power on and off. In order to conserve 
battery power, the HP-41C will automatically turn itself off after 10 minutes of inactivity. 
You ~ l tn  turn it on again by simply pressing bnl . 
Each time the HP-41C is turned on. h "wakes up" in normal or USER mode: whichever 
wits active when tbe cdwlator was turned off. 1f you were in PRGM (pmgtam) or ALPHA 
{alphabtic) mode when the calculator turned off, when you turn i t  back on again. these 
modes will not &181EfiNe, 

[ E l  Mode Key 
The made key allows you to customize p u r  HP-41C, placing functions where 

want them on the keyboard. When you pnss m. the USER annunciaor in rhe 
display turns an to ler you know the calculator is in USER mode. To take the HP-41C out 
,@f.@SER mode, simply press again; the USER artnunciator will turn off. Try it now: 

USER m&, your 
customized HP-41C 
keyhard k o m e s  
acdvc. USER annun- 
ciator tums on. 

- . Second press takes the 
HP-4IC out of USER 
mode; dl "normal" 
functions on the 
HP-41C keyboard 
become active, Annun- 
ciator turn off. 



When the HP4IC is in USER mode, all keys that have not been reassigned retain their 
normal m& functions. ("Normd mock" means that the calculator is not in PRGM. 
ALPHA or USER mode.) Nomal mode functions are h e  ones printed above and on h e  
faces of the keys. 

I=] Mode Key 
When the cakulator is in FRGM mode, keystrokes ax recorded as program instructions. 
Progmmming and PROM (mode) itre covered in detail in pan I1 of this handbook. 

I=] Mode Key 
ALPHA mode is m exciting HP-4IC feature that allows you to use both numbers and 
lemn as wellas several spacial characters. When you press [a , the primary keybad 
functions become the alphabetic characters printed in blue on [be lower face of the keys. 
In addition, the ALPHA annun~iator will turn on to show you that the cdcuhtor is in 
ALPHA mode. To take the HP-41C out of ALPHA d e ,  simply pres again. 

mw 
Initial Display 
Should you see in the display tha first time you tam the HP-41C on, do not 
worry-it means that p w e r  to the continuous memory of the calculator has been inter- 
rupted at some time. Mmly press = (the coritctlon key) to clear the error, then continue. 
When power to continuous memory is intempkd, all Informatition you p W  into Ck 
WP-41C is lost. 
Whenever the HP-41C is turned on, the display shows the number or ALPHA characters 
that were in the display before you turned the caIculator off, 

Display Capacity 
The HP-41C display has 12 full character positions. You can put up to 24 chatacterr in the 
display. As you place a string of ALPHA characters in the display thw is larger than f 1 
characters, the HP-41C automatically "scrotIs" the characters off to the left (more a h m  
this later). For example, place the calculator into ALPHA mode, and press the fallowing 
keys: 

Keystrokes 

EEEI Places the HP-41C into ALPHA 
mode and turns the ALPHA display 
annunciator on. 

ABCDEFGHUK, The display now contains 1 1 full 
characters. 

BCDaFOHUKL, Now I2 characters. 
CDEFQHMKW- Now 13 characters. 

Takes the HP-QIC out of ALPHA 



The Owner's Handbook 
NmW shmn in examples md pratriems In iWi, baadb@c are d'tsplwd W f ~ g r  
~ * W 1  pWi% l i b  t h i t Q M .  & you wili  sagn w. n w k m  ead b disphyed in a 
mvarkq bTmha&, btfP if you w m  th WdlG d&hy @ i@ like f b , ~ - s b V 3  on the 
vmt Y W . ~ . $ . .  pres%mm 4 -. 

WVbord 
I&% ltey on the l o e w  can W O W  wed B i M  f i m a h s .  7%e mhlp fbmetkS 
mat am available m t h ~  Ipey&m'd depend on the M af he dcuh@tA If the RF-41C 
L in "mmd'' m&,.that is, in PRGM, U?ER, w'#HA &, th adiatrk fm- 
tion# #e tb an@ prirhw gn t b ~  We ofthe key aad dbw the key. 

To almr the f w t i  t the by* 
first p p e ~  rk pld tahiftl -key* 
then p s s  ;he fwtioi~ by- 

To seiect the function on tfhE fa@ OT 

the by. simply pmss.<* W -  

The c h w . a  printed in blue m the 
loww fim of the key is orrly avail- 
aBle in ALPHA &. a d  nut in 
normal mode. ALPHA mode is 
wVed in &a51 later, 

Ym tan & l M y s  wil when ~ r o ~  gmsed them Csh-ift) ,key; a SHIFT m ~ i ~ w  'in 
the display shows &ch time yw press, . The annunciator turns off w k n  the shifted 
furmion & m u t e d  or if you p%m again, The SWIIFT mnunchtbt 1- like this: 

Function Names 
When you press and hold down a funelion key momentarily. a name for that function 
will appar in the display. When you hold the key down for longer than about a half second. 
WU. a p p m  in the display, This means that the function has k e n  cancelled. By pressing 
and holding a,,key you mrk look at the function name without actually executing the 
function! For example. mmpute the recipmal of 10. 



mss and hdd fit key for a 
moment, then release it. Notice that 
the function a- remains in the 
display while you bold the key 
down. and the function is executed 
when yw release it. 

Now nullify a functi6n by holding i t  down for more than about a half m n d .  

Pms and hold until the name 
d i i  hrsm the display and 
* a ~ . H " h e n y w i e l m s e  
thkey, . thcWm isnat executed. 
Revious mitents d the display art 
wurnsd to the display. 
Urns the display. 

The ALPHA Keyboard 
When you place the HP41C into ALPHA mode (I=]), a swid alphanumwic 
key Mard , h m n c s  active. The characten printed in blue on the lowex face of eaeh key are 
what you get when you press a key. The f u n c t i o n ~ ~ n t d  on t h f a ~ c ' a r t d ~ w t h e  keys are 
no longer active, In addition, an ALPHA character [ot printed on t h  key) becomes 
available is a s h i e d  key. So, wh-m the HP4IC is in ALPHA &... 

. . .the function printed above the key 
/is no lomBer aetiw ... 

...d tht fpnction pIW4 on tbe 
faeeofthakqiSmLOgw~~.  
A W b d A L F H A c ~ i s n o w  
asswiated with the key (but not 

~ W i t h ~ I r j e Y , ~  

t h e i l i ~ k a y i s b ~ b ) .  
 ar are ah own 
on pap 19. 

The primmy function of each key is  
now the ALPHA mode c h a m p  
prinred in blue on the tower fac~ of 
k h  key. To sefect W i  character, 
simply pmss the key. 



Hem is what tfre complete ALPHA keyboard looks like (for easy reference. the complete 
ALPHA keyboard is also reproduced on the HP-4 1 C Quick Reference Card. on the back 
of~hecicularorandid thefunction indexa theendofthishandhk). Note thathe ALPHA 
charactets showh here on the top of tbe keys are not actually prinred on the keys. 

Let's write a word in the dispIay to see how ALPHA mode works. 

Keystrokes 

m I c e * l  

F, 
FU, 
WE- 
FUEL, 
0.- 

Places HP-41C Into ALPHA mode 
and clears the display. Primary func- 
tions are now the chmcters printed 
in blue on the lower face of each 
key. Shifted characters are not 
printed on the keys (set page t 8). 
When you press a key, the Ictter 
printed in blue on the lower face of 
the key is placed in the display. 

Takes HP-41C out of ALPHA 
mode. The W-4 1C remembers the 
string, FUEL. 



S&d bncxions in ALPHA mode m shown in the illustion on page 19. 

Try it now: 

FUEL PI- HP-41 C in ALPHA mode. 
2!L , string. remmr. 

H- Begin the new string, The pvious 
suing is lost, 

HP, H d P are primary characters. 
HP-- - is a shifted character. 
H P 4 ,  
HP-41, 4 and 1 are shifted chmcters. 3 Fi Blanks the display. 
0. Takes calculator out of ALPHA 

mode. The HP-4 1 C keyboard is now 
in "normal" mode; all funcrions 
printed above and on the hce of the 
keys are now active, and ALPHA 
mode characters are no longer 

- available. 

You can recall the ALPHA characters you have keyed into the display by pressing 
in ALPHA mode. This is  actually the 1-1 (ALPHA view) function. Viewing 

ALPHA srrings is covered in section 3. 
Regardless of rhe mode the calculator is in. t h e  key is always the shift function. There 
are two other keys on the HP-41C that always remain the same. both the function on the 
face of the key and the shifted function. (An exception to this is when these keys are 
reassigned in USER mode. This is covered in detail in section 4.) These two keys are: 

Key in numbers by pressing the n u m h  keys in sequence, just as though you were writing 
on a piece of p p r .  The decimal point must be keyed in if it is part of the number (un1ms 
it is to be right of the last digit), 



Nd~h&$y;aukey in h ALPHA tnuihmmtdy ~ ~ M m m d  ~ a d a r r r b  used 
in nutidwo&tbdii. ~ o r c r ~ ~ , ~  1 r m  podweathe ALWA A- 
4, " m ~ c @ +  -t y m i m ~  m aL:m -* 

Negative Numbers 
To key in a negative nu rnber. press the keys for the number, then (change sign). 
The number, preceded by a minus (- ) sign. will appear in the display. For exampie. to 
chiinge the sign of the numkr now in the display: 

Keystrokes 
pJ 

Display 
-30.8593- 

EwQ~&S M Ten 
You &t'&y in i u r n h s  with pwm af 30 by y j i n g  t eam o i p w ~  qf kDJ 
follawgd by a w h  kqys to specify the exponent of 10. (kgaive ex:jwmts mvactl 
Iw, f Again* m e  b w  the W-41C gm- you fat tb num& wtd the exponanr. 
m -;tin A ~ S  mber aw2a x a--i'x: 

The HP-41 C prompts you far each 
digit. 
Then prompts you for the exponent. 



The I-] Key 
i s  a dual pu-e key that i s  used to clear tbe display. When the W41C is in 

ALPHA mode and you pms 1-1, only t h e m  (clear ALPHA] function is performed. 
The display is blaked when you pms in ALPHA mode. 
When the BP-41C is not in ALPHA mode, thllt is, in normal m&, pressing 
performs only the funcfion. The display (X-register) is  cleared to zem when you 
press tcl*l in normal mode. (Clearing regisms is covered later, so don't worry abut it 
yet.) 

First, since we ace still in normal male, let's cckr rhe display CX-register) to zem. 

6.W2 # The n u m b  from the previous 
example. 

0.00(10 Clears rhe display (X-register) to 
zeros. 

NOW, to see how= works in ALPHA mode, write the word SOLAR in the display and 
thm clear it: 

Places the calculator in ALPHA 

SOLAR, The word. 
BIanlts the display. 

0.- Ef Takes the HP-41 C our of ALPHA 

& *  =:. mode. 

The (Correction) Key 
You can deleteone character atatime in the display using the a key. In ALPHA m d ,  
each press of deletes one righbmost chmcter. N& how the "'-" (unhmcore) 
prompt moves back. For example: 

Places the HP-41C in ALPHA 
mlxk. 
The ex-ample word with an emr. 

HYW, One right-most charactet deleted. 



D b h y  
W b -  Another right most chamcter 

deleted. 
HYDRO, The corrected word. 

Clem the Alpha register. 
0.0440 Takes the HP-4 I C out of ALPHA 

mode. 

In normal mode. when you are keying in a number. 
you can use a to delete and mmct digits in the 
number. For example, key in Joule's constant (the 
equivalent of a Btu in R-lb), 778.26. Agdn . notice 
how the "-" prompt moves. 

Keystrokes ' 
- '  

Display 
- ' 7n.a- Whoops. Joute's canstant is 778.26. 

I 4  I .. - r 7783- One right most character deleted. 
1778.- Another character deleted. 

7782%- The correct Joule's constant. 
0,0004 

In both ALPHA and normal modes. Q onlv wrks  as a rh~~cter-b~~charrrcrer corrcctian 
key tvlr~lt the - prvtnpr is in {he displa!. If the , prompt i s  not present in normal mode. 
then pressing clears the X-register to zeros (like a m  1. The a key atways deletes 
one character at a time when you are keying in ALPHA chararten. 
The W key can be used in many diffmnt situations to aid you in correction of entries 
and error recovery. You will learn more about the function as you progress through 
the h a n d h k .  

To clear the entire calculator fdI pmgmms, qistets, assignments, flags, etc.) with the 
"mauter clear" turn the HP-41C off. hold down the a key, and turn the. cdculstor 
back on again. The display will show ! mar 

Id spi$ of the large numher of functions tfvailabIe in the HP-41C. you will find all 
Ruretims simple to execute: 

I When you press and release a function key, the cdculatm immedimly executes 
that function. 



+ When you p ~ s  and hold a function key for less than akwt a Mf second. the 
cdcuIator displays the function namc and then exccuter the function whm you release 
tRe key. 

*. When you press and hold a ftmctim key for more than about a half second. the 
calculator fm displays the function name and then displays m. The function is 
no! executed when ym =lease fhe key. 

Display 
rso- 6- 
25,W.oooO The answer. 

NOW, to find the square root of that result: 

k;ey5tr~kes Display 

2 5 , 8 0 0 ~ ~  ' Numbcr from previous o p d o n .  
El 160.om The answer. 

a n d m  are examples of one-number function keys; that is, keys that execute u p  a 
single nurnhr. Alt standard HP-41C functions operate upon either one number w lwo 
numbers tu a rime (except the scatistics functions like and -more abour these 
Inter). 

OneNumber Functions 
To use any one-number frracrion: 

r Key in the number. 
Execute the function. 

For example, to use the function @. you first key in the number represented by x. then 
press the funcrian key @. To calculate !4, key in 4 (the x-number). and pms m. 

mky 
t 

4, 
02500 When you press and retegse @, - - - the function is  exeuutcd. 



- . 
Here am some more on=numh function pmblems. Remember, first key in the number, 
then execate the functiun. 

TweNumber Functions 
Two-numtier functions must have two numbers present in order for the opemion to be 
performed. Both numbers must tx in the calculator before the function is executed. m. 
a , , a d  a m examples of t wo-number functions. 

When you must key in two numbers before W r m i n g  an operation, use the key 
to separate the two n u m h .  

w m  W.bmm.Hd'  

If you n d  to key in only one n u m b  for a function. you do not wd ro press m. 
S TO pian two n u m b e ~  into the calculator and perform an operation: 

I. Key in tbe first number. 

2, Press L-1 to separate the first numkr from the second. 

3. Key in the second numb.  

4. Execute the fmction. 

For example, to add 15 and 5: 

B P ~ Y  
The fimt number. 
Stparate the first number from the 
second. 

5 5, The second number. 
20.- The function and answer. 

P Other withmetie functions are performed the same way: 



The funetiba is also a two-numkr opmion. It is wed to raise n u m b s  to powers, 
.id y ~ u  crm use it in the s m e  simple way that you use every ather two-numk function: 

1. Key in the first number. 

2. h ~ s  [-I to sqame the first numw h n  the wand 

3. Key m W second number (the pwer), 

4. Execute the function (pass 10 ). 

When working with any fundon ( i n c l u d i i g ~  ), you shwld r w n t m k W  ihe displayad 
numbtr i s  designated x by the function symbols. 

So means quare root of the dispiayed numkr. m s  l/displayed number, etc, 

a ' s  solve a problem using the @ function. .Calculate 4?: 

Now try the fallowing probiem using the function, keeping in mind the simpit rules 
for two-nurnlm functi~ns: 

1 h4 ( 16 to the 4'" power)= 68,536-0000 (16 rm!il 4 
T I n  (2 to the 1p p~wer )  = 32,76&0aQ0 lsl 
81Z (81 squared) = s ,~r .oooo  (81 I-1 2 

(You could also have 
done this as a one- 
number function using 
El .) 

The sped mi simplicity of th Hewllett-Pwkad logic system L mar apparent during chain 
calcdatiom. Even dwhg tb longest of &uIations, you still ptrPorm only o m  opuatioa 
atatimc,dgrwsee~m9ltS~sy0lldc~~Hcw1ett-~ButQmatiememwy 
stack (covtredinddl h ~ 3 ) ~ u p t o f o u r h ~ t t & ~ ~  thEHF-41C 
unt i l ~aeed thsm, the t l~ tbnmia to tbeca f~ .Tb iswys~emmal ts tbEpme~  
of working tbugh a pfobbm as natural as it wadd bt if you were working it out with 
p e m f l d p % p e r : b u t t h e ~ ~ m o f t b t h a r d p a r c .  



- Lr- 

 or example, solve (Ij - 5 )  x 4. 

If you were W i n g  the problem with pencil and paper, you would firs1 cdcdate the 
intermediate mult of (17 - 5) ... 

... and then ou would multiply the interndim reauii by 4. d 

Work thrrru& the problem exactly the same way with the HP-41C, one operation at a 
time. You solve for the intermediate result first.. . 

. DJsptfy - 
4 17, 

f?*oOoQ 
5- 

12.0000 Intermediate result. 

. . .and then solve for the final answer. You don't need to press to store the inter- 
mediate result-the catcuhr  wtomaticalty stores i t  when you key in the next number. 
Complete the problem now by multiplying the intermediate =suit by 4. - 

12.0000 The intermediate =suit is in the 
2 display. - 
r 4, , 1 The intermediate result is auto- 

- .- - r matically stored in the HP-41C - -'I when you key in this n u m b ,  
88.0000 rd -- Pressing the function (0 ) multi- 

plies the new number and the inter- 
mediate result, giving the final 
answer. 

Becausc the W-41C st- intermediate results aummaticdIy, you don't need to remember 
them. 



Now try these problems. You &nor need to char the dispby be for^ you start each 
problem-the H P 4  1C uses only the aarnkrs for the cumnt problem. 

Problems that WE evm mort complkakd can be solved m the same simple manner, using 
the automatic sforage of intermediate results, For example, to solve (6 + 5) x (9 - 3) 
with pencil md paper. you would: 

Firs1 salve for 
rhe contents of 
these pmdtheses.. . , 

I ... and then you would multiply the 
two intermediate answers together. 

You work through the problem the s m  way with your HP-4IC. First solve for the 
intermediate result of (6 + 5): 

Keystrokes rnfvlay 
@,OQQQ 

31- Intermediate result. 

Now perfom (9 - 3): {Since you must key in another pair of n u m h  befm you Can 
pefform a function, you use t k  -1 key again to separate the fin! number of tbe pair 
from the second,) 

8.0000 Intermediate result. 



r 1, - 
Next, multiply the intermediate answers together for the find answer. 

& O m  The final answer. 

Notice that you dh't bave to write down w remember tbe iatermediate answers befom 
you muhipKkd. The W-41C aukomatid1y sracked up the intermediate results for you and 
b~jugh1 rhem out an r lasi-in, first-out &is when i t  was time to muitiply . 
No maner how complicated a pmblem may look, i t  can always k &ued to a series of 
one- and kw&nuhht opmitions. 

Now try these problem. Rernernw to work through them as you would with pencil and 
p a p ,  but &dt worry about intermediate answers-they are handled automatic ally by the 
HP-4ICd 

Now that y&'W l$ml&l how to use the basic features of the calculator, you cart ,begin 
to fully hppmiatc the bnkfits of the Hewlett-Packad logk system. With this system, yw 
enterlnumbeh,,Wng the pmnthais-ftee, unambiguous method called RBN. 

1 t is the RPN s$&&m that ggies you all of these advantages while you are using the HP41C: 

rl YOU wmk with only one function at n time. The HP-41C cuts problems down to 
size instead of making them more complex. 

I FunCt'rmla are executed immediately. You work osltudly thmupl complicated 
pmbkols; with fewer keystrokes and less time spent. 

r Inted ia te  results appear as they am calculated. There are no "hidden" ealcu- 
lations, and you can check each step as you go. 

+ Intermediate results are automatically handled. You don't bave to write down long 
intermediate answers when you work a problem. 

You can calculate in the same manner you do with pencil and paper. You don't 
have to think the problem through ahead d time. 

r There is no need to worry about pntheses  b the cdculation: RPN eliminates 
the necessity for entering parentheses. 

Tfie Hewlett-Packad RPN system takes just a few minums to learn. But you'll be amply 
rewarded by the ease with which you and your calcufator will glide through the longest, 
most complex equations. With the HP-41 C, the investmeat of a few moments of lm ing 
yields a IiWmc of mathenlatical dividends, Work carefully thmugh this handbook so you 
can get the greatest value from your new HP-41C. 





The HP-4 lC p&~";des many display capabilities far both numben and ALPHA chamas .  
You ran ; c m l  the fumat nf haw all numbers are seen in the display. But regardless 
of tke,dispJay options in effect. the H M I C  always represents each number intmally as 
a 10-digit njiatltisisa and a bdigit exponent of IQ. Thus whm the calculator i s  set to display 
only fourmidigits past the decimal point. he fixed canstat pi. which is always mpesented 
intmshly 1.3.141592654 x 10'"'. wiN appear in the display as 3.1416, 

For example, when you compute 2n. you might s ~ e  the mswer to only four decimal 
places: 

Howevet, inside thcedculatar all numbem have 10digit mantissas and Z-digit exponents 
of 10. So the calculator aerually calculates using full IQ-digit n t l m h :  . 
yields an an- that is acntally carried lo full 10 digits inrernally: 

- a 4  - - 
I1 

You saonlythm digits ... ' . ..but thezdigilr am also present internally. 

Therearcthrecfunctions, ,m, andand, ~taliowyoutoconmlthe marmeria 
which n m h m  appaar in the fEP-41C dispiay , 

displays n u m k n  in fixed decimal point format, while permits you to view 
numbers in scientific natation format, LEni;l displays numbers in engineering notstion. with 
expanenls of to shown in multiples of t h e  (e.g.. 108, lo-@. 10"). By pressing a digit 
key (0 through 9) after any of these display control functions, you specify the number 
of decimal, digits displayed. The HP-41C will actually prompt yau with an - (undetscore) 
for the numbtr (0 through 9) when you p ~ s s  the display format function. 

No rnamr which formar or how many digirs 'ow choose, display contrul nlrers ody the 



dalw 
Let's put a number in the display so you can see how fixed-point display looks: 

Keystrokes 

a4136,  .- -- 
FIX 

@-& g&tr&Wh 6p@&W- ?he WM number itself is mt altered & my of 
r k & p I s  W4WI Won$,. 
W W  $& @&Iff $ mode 6y pressing m, , or . the Coatinuous 
.M- & the HP-41C 'Wnemhrs" that format. The format =mains the same until 
y& iibdp it; even WhIk tlt2 HP-4lC is turned off. 

i8t: 

Fixed Point Display #L ws . 
~&nglfixed painr disphy , ~ , u  mo ~pecify the number of places to be shown after the - 
decimal pint .  It is selected by pressing - fotlowed by a number key to specify 
the number of decimal places (0 through 9)  after the decimal point. The. W+C wil l  
prompt you with Hg, to let you know that you must next enter a digit. 

c s 
lodgltntgnber 

w 

L. - - >d & 
,=c; 

I jg 

I 

D ~ S P ~ ~ Y  

22413% 3.1 1. =- ~Tfxe numb-  
F M ~ ~  - ,  .. -. The displayhws the function 

L. 
? -- = . . . iim) and prompts you for the 

, -. 
.. = digitwithan-. 
' I . ,,When yousatisfytheprompr, the I. - - . -  

display shows the function when 1. -- 
1- ' 

you bid the 2 key down briefly ... ,:‘ *And then shows the actual format 
when you release the key. The 
number is rounded off to two 
d c c i d  pl&eh Inrernally, how- 
, ever, the number maintains its 

' ' original value of 2.24 1360000 X 

1000. 
m 2  k .  ' The function and prompt. 

. . 
I *  - 

2. - .  ' ' ' h e  number is rounded off to 0 
- . .  - . -decimal places. 

' 2.241- : - -The formatt& number, ? d i g  

. L 

zeros are added to fiIl out the fuII 
- ' m  nine decimal places. 

The display rounds upward if the 

> - 
.- first hidden digi! is 5 or gmer. - 



Law.  in wiov 1+<y0u will learn how to control the way ammas &Mi W, pints are 
used ~ I I  diqplapd ~unibm.  In formal. the HP-41 C normally displays numbrs wilb 
commas separating gmups of numbers like his: Bg,t872244;W, The HP4IC can also 
display n u r n h ~  withotit the comma sparams. like this: S9i#72 , For Eu- 
users. the ftlmt can even be changed to display numbers with s q m ~  i and decW 
mfati~i~ likethis: =11?424,00 orwithout separatm, lie this: BBl872&d. If you wish 
to change the way your HP-4 1 C premcly displays n u m b ,  turn to d o n  14 and read 
a b u t  the d&ihd  p i n t  flag and the digit grwping flag. 

Scientific Notation Display 
In scierttific noation each numkr is displayed with a single digit to thc left of the decimal 
point. This number is followed by a specified number of digits (up to 7) to the right of 
the decimal p i n t  and multipiied by a power of ID. The calculator prompts you for the 
decimal digit specification with = I - .  

Scientific wtation is selected by pressingll followed by a digit key to specify 
the: nurnkr aFcltximlrl places to which the numkr i s  rounded. For example, place the 
speed of light '(299,792 .M0 m/s) id the display and ser the csrlcu btor to scientific notation. 

Speed of Iight in sr vacuum. 
The fbnction and the prompt. 
Ihdicaces 2.998 X 108. Nolice that 
the display murids if the first hidden 
fiantissa digit is 5 or greater. 

08 lndicmttes 3 x 108. 



~ngineering Notation Display 
Engineering notation is similar to scientific aotatisn except that engineering notation shows 
all exponents as multiples of three (e.g.. 103. 10". 109. 

Thin i s  particularly useful in scientific and engineering calculations, where uhits af measurr 
are often specified in multiples of thm- Refer to the prefix chart beIw, 

1 ov g g a  G I 

I 10B 1 megs An 

I 
=-i w kilo k 
. t 0-= rniltl 

I m 
I TOLa micra B 

lo-' nano n 
go-ta 
*o-tk 

PiW P 
.fernto 

3 0-r  
f 

atto 
v - L 

$t 
h 

~ n ~ h e c d  hg notat [on b dectcd by pressing folIowed by a number key. The first 
significant digit is always present in the display, and the number key spcifies the number 
of additional significant digits to which th display is rounded. The decimal point always 
appears in the display. For example, key in 28.17939 X 10'Ie and change the number of 
significant digits displayed to see what happens to the number. Remember that the HP-41C 
prompts you (with EHQ-) far the nu* of sigaificmt digits. 

Display 

28.1m- 

me number. 



Keystrokes 
m 
2 

The display function and prompt. 
Engineering notation display. 
Number appmm in the display 
rounded off to twa significanr digits 
after the omnipresent first one. 
Power of 10 is proper muhiple of 
three. 
Display is rounded off to third 
significant digit after the first one. 
Display is rounded off to first 
significant digit. 

Notice thet rounding can occur to the lrfl of the decimal point, as in the case of 
specified above. 

When engineering notation has been selected, the decimal point shifts lo maintitin the 
exponent of 10 as a multiple- of three. For example. multiplying the number now in the 
cdculator by I0 twice causes the decimal poim to shift to the right twice without altering 
the exponent of I Q: 

Keystrokes 

m l - l 2  
to !g 
10 1111 

The number. 
The decimal point shifts. 

However. multiplying again by 10 causes the exponent to shift to another multipIe of three. 
Since you specified lENiiI 2 earlier. the calculator maintains two sipnifieml digits after 
the first one when you multiply by 10 again. 

Key s t rob  

10 I*1 The decimal point shifts. Power of 
I0 shifts to 10'". Display maintains 
two significant digits after the first 
one. 
Clears the display. 
Sets the calculator back to 4, 

The HP4IC automatically switches the display from fixed point notation to scientific 
notation whenever rhe number is too I q e  or tao small to k seen with a fixed decimal 
pint .  This k e e p  you from missing unexpectedly large w small answers. 



A&er aiitbmatidly swhching from € i d  point 
to scientific notation, the display automatidy 
reverts to the fixed point disp1ay originally 
selcned when new numbers come into the I 
&play. Note that automatic switching occurs 
only between fixed and scienrific notation 
disphp-engine~ring natation display must be 
seIected with the [ElsGI function. 

Any time the HP-4lC must display a single line of 
hfmmhn which e x d s  the 12-cbarmbcter dis- 
play, the calculator automatically ''scrolls" the b e  
throughthedisplqtotheleftmthatywcatlset~ 
- p l @ e b  

Tti& HT?f4.JP cQWy a ' h i n s  sewen '*-gnnmdam*+ dt key that tell you the star& 
df :f& mWtsnar: W annunciator blls yiir smn&ilg abut h w  ik delrlatw 3s 
a p t & &  at W' 'ai&l&. 

BAT IBhttery] L W  Power Annunciator 
If the M anwmciataa is dqlayed, this means Chat you have a h  5-15 days of operating 
time left {using alkaline batbrim). T h  best fhing to do w k n  MTturns on is to put HP4IC 
batteries on your shopping list. (Refer to Batteries, page 24Q. 

USER Mode Annunciator 
When you pms the key to the RP.rllC ia USER r n a b  the aurtu&m 
in tk d~~~~a~tttds"~n, n t i s  kts y~ know ~t your customid kywara has became 
acjive. Kmqims ,fht you have- p tb key- beeam e 'd  the d 
hdion'bi ofi thorn @ys w no*h+ger td;ye,. W an hm&m$ diwwiipn of USER 
mdj& ,mrp~~-%g. Kwm 14 UWk W is l&v&d k detail in 4. 

GRAD-RAD Mode Annunciator 
When you execute the function, the HP41C k p W  in G k N h  ~ n o m e r r k  
m d e  and the GE~~;O annunciat~r cums on. When you execute h e  function, the 
HF4lEis placed in RADians mode and the RAB portion of the display annunciator turns 
W. ~ W t i o n  exccutim i$ ebvemd inwtiol and trigonometric m e  we w d  in 
ddtd k m h n  6. 



If flags 0, I ,  2, 3, or 4 are set in a program or from the keyboard. the m s p d i n g  
display mnunchtor turns on. A flag annunciator shbwing in the display indicates a set 
(true) flag, Don't worry abut flags yet-they are covered in detail later in this h m d b k .  

Shm Key Annunciator 
Any time you press the L (shift) key, dx 1 annunciaroc turns on. The ~nnunciator 
tums off agairi whm you press or the shifted function is executed. 

PRGM (Program) Mode Annunelator 
Pressing places the HP-4 1 C into PRGM {program) male and turns on the ,- ,- 
display annunciator. Pressing again takes the caIcuIator our of PRGM mmle and 
turns off the annunciator. PRGM mode and programming are covered in part I1 of this 
handbob, so don't Ix concerned about the I annunciator now. 

ALPHA (Alphabale) Mode Annunciator 
When you place the HP-41C intq ALPHA mode by pressing m, the 4WM- 
annunciator tums on. When the -A aanunciator is turned an, you are assured that the 
ALPHA k e y h d  is active. The ALPHA beybad was covered in Mion 1, p a p  18-20. 

The convonien~e of the HP-41C display annunciators allow you to concent* on the 
problem at hand-there is no need to ~ m e m k r  the status d the calculator. Just look 
at the display; you can immediately see all HP-41C operation conditions. 





- - - - .  - 
I 

T h i s  section covers the detailed o p t i o n  of the automatic memory stack and the ALPHA 
register, If you wish t learn how the stack and ALPHA register work. and how you can take 
advantage of some of the m m  powerful features of the HP-4IC. we suggest that you work 
thmugb this section. Othewise, you m y  wish to skip this section for now and conrinue 
with section 4, Using W-41C Functions. 

Automatic st- of intermediate resulk is the masofi hat the HP-41C makes solution of 
even the mast complex equations simple. The automatic stomge is made possible by the 
HewIett~Rt&swd rnerrmry ''stack," 
Here is wh# the re@stem of the automatic memory stack Iwk like: 

the 
Automatic -I o.oo00 

MemoryStedr V O.OOoo 
3 MPllr (Displayed) 

When you W' in rlormal mdc, that is, not in PRGM, USER, or AWHA mdo,  n u m b  
that a p p r  in the. display are the same as the contents of the X-resister in the calculator. 
Each w g i ~ . i n  the $tack h l d s  a 10-digit nmbr and its 2-diiit exportent of 10, ALPHA 
chmcbhs a id  their relatianship to the stack sur: mvercd later, For now. b's w r k  with just 
numbes. 
8aSi~ally. numbers are storad and manipulated in the HP-41C "registers." Each number, 
nO martat how few digits (c.g*, 0, 1, 5) or how many (e.g., 3.14159265, -15.78352, or 
1.7588028 x I O"), accupies om entb register, We label these regism X, Y, 2, and T. 
They prre "stackad, " like shelves, one om top of the other, with the X-register on the bottom 
and the T - ~ i s t e r  on top. 
The contents of these registers, as welt as all orher infwmation in the HP-QlC, are 
molinlaind. tCy. the caIct11ator's Continuous Memory, Even when the HP-41C is turned off, 
the w1~e~:ktarad in the stack registers am rrll "rtaemked" by the miculator. 
When you execute a function. tbt mdt i~+alwws p k e d  in the X-register (the display). So 
when you compute the reciprocal of 5.., 



. . .the result is placed m the X-register and i s w n  in the display. The contents d the stack 
e s t er s  now look like this: 

(Displayed) 

R I .  Olrplsy md ALPHA Ryllster 
We have just seen how p u  wm execute il fundim and how themresult is p l d  in the 
X-register and seen in the display. 

But if you rn in ALPHA made, any characters you key $I are placed into aspecid ALPHA 
register as well s the display. The ALPHA register is wpar#e from ?he aufomatic aterwY 

stack. The aummatic memory stack is not disturbed wbeo you key in ALPHA cbmters. 

Ta what is in tbe ALPHA register, simply p h  the HP-41C into ALPHA mode. In 
ALPHA mde, the ALPHA register is always displayed. 

The ALPHA register can hold up th 24 chatlmcters, 12 more than the display. In my 
combination d full chamten and periods, cdons and cornmas* the largest dumber of 
characters you m place in the ALP!HA register is 24. 

When you key in a string of ALPHA chmctm longer than tbe display (12 chmctm), tht 
BP-4 1 C automatically "scro11s" the chmcters through the d i a y  ro the left. If at any 
time you wbh to see the complete contents of the ALPHA register, simply press 
W P H d  view) in ALPHA m d e .  

Try it now: 

WatchhowtheHP-41CscrolIs 
,#OK EX-, characters off the left of the display. 
,1,iioLL W P L  - 
,OU m M P L E ,  
I$CROLL EXAMP lets you view the entire 
'caou MAMPL srring any nu* of t i m ~ s .  
. R a , m !  

Blanks the display, 
The X-register is again displayed. 

The -1 function ( , : in ALPHA ma&) enabIts you to b d d  on to a string in the. 
ALPHA @tw. You am .add'chmWm to a string alxertdy in the ALPHA register by 
placing the HP-4IC imo ALPHA mode, w i n g  I- (mk) ancl thm key in the 
Mi addidonal char&&r$. 



Try using 1- now: E Ke ystrdm 

@ml t: A W  ADD- = 02ooo 

t: WEI 

t: . I-- .Y 

Amu 
*uh k OSOOO k 

If you don't press -1 before. adding new chmaea, the new chmracters will clew the 
previous s&g from the ALPHA register, For example: 

k ~ . y . l m r = F .  I I 

r, m -  

"" -r? k EBEi O a M  

k Function Names and the Dbplay 
Each time you p ~ s s  and hold a function key for a moment. a name describing that function 

k appears in the display. When you =tease the key, the name goes away and the function is  
executed. 

I f  you pwss and hold a function key for longer than about a half m n d ,  the name will 

b appear, and then will be replaced by the word M U U .  U U U  indicates thal the function has 
been nullified and willnar k executed when you release the key. This allows you topreview 
function names and quickly recover ftom keystmke errors. 

k Keys that you use to key in numbers (m , m, and 0 through 9) and ALPHA 
characters do not prompt with a name in the display. These keys execute when the key is 

b pressed-they cannot be nullified. 

-a iim, the an, X- egis^^ 
You can clear the contents of the ALPHA register in ALPHA mode by pressing m-1. 

(clear U H A A J  clears the ALPHA register and leaves the automatic memory stack 
intact. 

-. - 

The initial string. 
Takes the HP-41C out of ALPHA 
mode. 
Places the HP-41C back into 
ALPHA mode. 
Th is  enables you ro continue 
adding characters ro the string 
into ALPHA register. 
The entire suing. 

Ihe old string. 
The new string clears the previous 
string fmm the ALPHA register. 



k '  "' 

When the calrulm 
display to zeros. 

For example, the stack, (automatic memory stack) now looks iike his (with data inwt fmrn * PmkW wmr4w: 

~ t ' e s s i n ~  now c-lem the X+eg~iw~d?spliy), N&& dial tfk funciim'nme 
qpwn when ~ou~press and hold a fma moment, 

=.- IF 

' C U  Wpm? you ppess a# hold rhe key for 
O.@m - , " j % m m q  €he fwcFion name 

qpM% h the display, 

Editing Display Entries 
The W (correction) function lets you "back up" when you have made an emr. Simply 
atated, any time you makt an error and you want to remove numbrs or ALPHA chmctw 
(ALPHAS) you key& in, or nmbers left by a function, press Q. 
If you want to delete charact& the ALPHA register after exiting the ALPHA 
mode, simply re-enter ALP* :hock, press . %lie .. -1 keys, then delete the 
characters with the I--fkey, 
If the - (underscore) prompt folbws -my AEETA strhig 6 nom%r-in tbe display, pu ' ca i  
delete one character or digit at a time from that string or number by pressing Q . If the - 
pmmpt does not follow the displayed ALPHA stting of numbet, pressirig a cleats ths 
display. 
While you are keying in numben in normal mode, pressing deletes one ria-moat 
number at e time, clears the display to zeros if you delete. dl of the numbek fn the 
display. 
For example, key in a ,number, edit it, and then delete it entirely using Q . Note the 
movement of the - prompt. 



- 
5.6 5.6, The number and - prompt. 

I3 5- One right-most digit deleted. 
7 5.7, The edited numkr. 
1-I= - 5,  Delete the 7 and the decimal point. 

f3= = *a? 0.0600 Deleting the last number clears 
--b- - the X-register to zeros. - 2%: 

While you a keying in ALPHAS, pressing Q also deletes one right-most character at a 
lime, but blanks the display when you delete dl of the characters. Again, ndice the 
movement of the - p m p t .  

Disptas 
WB- *- 
me- 

Ihe ALPHA string. 
One character deleted. 
Ihe ~orreeted string. 
When the last ALPHA is deleted, 
the display is blanked, leaving the 
- pmmpt, The stack is not disturbed. 
Return lo normd made. 

To aid in recovering from other keystmke mars, Q lets you clear the X-~egister with a 
single pws. 

Key strokes 

lm47s# n c  mult. 
km0 Ibe X-register has been cleared to 

zeros (no - prompt was present). 

And to clear a function requiring input: 

I(sysa0kes 
h e  function and p m p t .  

9 Whoops, you decide not to do this. 
I 3  The input may be deleted and 

changed. 
El Or you may clear thcentb 

operaion. 
- 

Using a is easy and mnvenient, and yw will Iesun how is used in other ways far 
corntion as you continue d n g  this handbook. 



The IR*I (roll dow . (roll q .. and (x exchange y) functions aiow you to 
review the stack conseats or to move data within the stack for computation at any tim. 
Note that i s  one HP-41C function that is not on the keyboard. It is executed from the 
display or assigned to a key for execution. Execution of functions from the display and 
assigning functions to keys is covered in section 4. 

Reviewing the Stack 
To see h w  the function works, first key in the numbers 1 through 4: 

So the stack now looks like this: 

Now press @; 

The stack m 

WhQ'F'il'w-:U , - sraK ;tift d-ikrii&-& &-@ me number in the 

X-wgistet rotates around to the T-register. When you p w  again, the straek contents 
!gin. roll, d-war!! +-,%gi=- 



Keystrokes 
I 

- 

The stack now lotrk like this: 

Continu: &wiing until the stack returns to the original position. 
3= A,  dl - 

~eyslmles =Pi 

m fi 1 

Four pMsses of the @ function will roll the stack down four times, mming the stack 
contents to their original registers. 

The ( d l  up) function works the same way as IR.1 except that rolls the stack 
contents up instead of down. 

g ~ e " ~  x and y 
The (x exchange yJ function exchanges the contents of #he X-  and Y-regisla 
without changing the contents of the Z and T-registers. If you press with data 
intact from the previous txmplc, the numbers in the X- and Y-registers wiU bcchang ad... 



Try it now: 

N ~ ~ t h a t w h W I G ~ ~ f y w ~ n p m b e c s i n ~ ~ H S i n g r w e o f t h e d a E a ~  
f h a c t i ~ l l s t h e a c t p a I ~ ~ m a i n t a i n t h e i t ~ . a l y t b e c o n t e n t s o f t b e  
~ m ~ . L a t e r , h ~ n 6 , y o ~ w i l l l ~ ~ w t o e x c h a n g e t b e X - ~ ~ w i t h  
any other register in the HP41C. 

When you key numbers into the calculator, you must tell the calculator when you have 
fmished keying in one number and are d y  n key in the next number. You do this using the 
I-J key. 

In addition to letting the dculator know you are fmished keying in a n u m h ,  pmssing 
1-1 dso moves the number into the stack. Here is what happens wken yau key in a 
number and press 1-1 : 

Keystrokes 

The number. 

First, when you key in the n u m b ,  the stack is chmged ... 
... from #Is ... - 

4.- - 3.m 

I: - ... to thla. 

sRf 3.0040 
1.0000 
2,0000 ' C W 7 . w  

Then, when you press I=, the n u m b  is pushed into the Y-register. The contents of 
the stack are then changed ... 

... from this ... ... to this. 

X Y.oooo 2.0000 
V aom 

The value in the X-register is dupticated and pushed into the Y-register. The numbers in Y 
and Z m pushd up to Z md T, ~spctiveIy,  and the number in T is lost off the top of the 
stack. 



ImmediahIy &or you press [-I, the X-register is  prepmkl for a new number, and 
that new number writes over the number in the X-register. 

Ndw. continue by kqing in a new number. 

- - =of The new number is i n h  X-register. - 

The r-I key has separated the digiis of the first number from the digits of the second 
number and the stack now looks like this: 

1,0400 
2.00031 
987.3000 
'm- 

Mot ice that numbers in the stack do not move when a new number is keyed in immediately 
after you press I-. m, @, orw . However. numbers in the stackdo lift upward 
when a ngw nurnkr is keyed in immediately after you execute most other functions, 
including and m. Refer to appendix C for a complete list of the operations that 
cause tb stack to lift, 

(clhr stad& clew each of the atltomaric memory stack registers to zeros. [CLsT can 
either be &&,uW from the dis lay or assigrsed to a key laction and executed by pmsiffg 
that key in USER ntode. d is  most useful if it is wig& to a key for USER mode 
execution. USER mode wd display execration are both covered in s&ctSon 4. 

* One-number functions operate u p  the ~umtrer in tht X-register only. The contents of the 
3 Y- , 2-, and T-tigistmi are not affected when a onbauinber function is executed. 

4 For example, key in the following numbers md execute the m functim: 

A n u i n k  is in X-register. 
Pkcs  the nurnbr in Y-register. 
A new number is in the display. 
The answer is in the display and the 
X-register, 



Herr: is what happens when you executed the *@ function: 

First, afier you keyed in the numbers, the stack looked Iike this (the T- and Z-registers are 
s h ~ w n  cleared to zero for clarity): 

Then, whm you pressed El , the I 

pIacd in the X-register ( 
It, tl ot of the number in the X-register, was 

dl* 

The one-numb function executes u p n  only the number in the d i y e d  X-register, and 
the answer writes over the number that was in the X-resister. Na other stack register is 
affected by a one-number function. 

Tfie HP-41C @rms arifhmeric operati6ns by positidng the nufibers in the stack the 
same way you would on paper. For instance, if you wantd to add 17 md 46 you would 
write ,-. 5 17 an -- . -  the paper and then write 46 underneath .>.  it, tike,this: ... 

I7 
+46 - 

ahd fhetl yau'wauld d d ,  like this: 

Nurnkrs are positioned the same way in the caleu tator. Here's how it is dwre. 

Keystrokes 

l c l x l  
17 

rn 
46 

El 

C h  the displayed X-~egister. 
I7 is keyed into the X-register. 
17 is copied from X into Y. 
46 writesover tbe 17 in the display. 
The mutt is in X and the display. 



The simple old-fashioned m t h  notation help explain how to use your cdcubtor. Both 
numkrs are always pwitioned in the calcularor in the natural order first, then h e  opera- 
tion is executed. There are no exceptions to this rule. Subtraction, muttiplication, d 
divivian work r k  same way. In each case, bth numbers must be in the proper position 
before the operation can be performed. 

You've already learned how to key numhers inta the alculator and perform cPlleulations 
with them. In each case you first naedad to position the numbem in tbe stack manually using 
the -1 key. However. the stack also performs many movements automatically. The% 
automatic movements add to its computing efficiency and ease of use. and it is these move 
ments that autnntatt~ally stoi'e inannsdiate results. The stack automaticdly "lifis" every 
calculated number in the stack when a new number is keyed in because it knows that after it 
completes a calculatiw, any new digits you key in are part of anew number. Also, the stack 
automatically "drops" numbers into position when you perform two-number operations. 

To see how it works, let's solve 21 t 38 + 19 t 53 = ? 

For purpses of simplification, this example shows he stack cleared to zeros. 

T.' 
t 
t 

(Displayed) 8 
- * 

21 is keyed in. 

21 is copied into Y. 

38 is keyed in. 

*38 and 21 arc added together. 
' The answer, 59, is in X and the 
I display. 

19 is keyed in and the 59 is 
' ~ ~ c a l l y  r a i d  into Y. 

II 



Stack contents 

59 and 19 are added bgdm. 
The answer, 78, is in X and the 
aisplay. 

53 is keyedin and the78is 
ammatidy r a i d  into Y. 

78 and 53 me d e d  t6getber. 
The final answer, 131. k in X md 
the display. 

After any caiculation dr number manipulation, tht stack automatically lifts when a new 
number is k e y d  in. Became oprations arr performed when functions are pressed. tbe 
length of such chain problems is unlimited unless a number in one of the st&k registers 
exceeds the range of the calculator (up to 9.999999999 x Im. When the of the 
calculator is exceeded, the HP-41C immediately indicatesM4T BF RANGE in the display. 
Later yw will learn how to instruct the HP-41C to ignm these types of ovdbws. 

In addition ta the automatic stack lift after a cdculation, the stack automatically drops 
during calculations involving both the X- and Y-registers. It happened in the above exam- 
ple, but let's & the problem differently to see this feature more clearly. For clarity, f is t  

f to clear the displayed X-register. Now, again solve 2 1 + 38 + 19 + 53 = ? 

21 is keyd in. 

21 b copied mto Y. 

38 is keyed in. 



Sbck Contents 

0.0000 
21 .om 

38 is imted inio Y. 
::21 is lifted up to 2. 

19 is keyed in. 

f - 

Y- 
(rn~lalayed) a 

f a  0.0000 
21.000( 
38.- 

- 20 38.0040 _. . ,, r ,, V.. 79.0000 
(DisplayedIX' 

. . -  
2fA 

t 
Y 

21.0004 
38.0000 

-. . 
21. 

I 

so oecuts with= , and a. The number in T is duplicated 
e n u m b  in Z dmps to Y. and the numbers in Y and X combine to 

is in thc displayed X-register. 

p of the stack give you tremendous computing power. since you 
can retain and position immediate results in long ca~eulations without the necessity of 
reentering the numbers. 

E 

19 is tWSi:d intb Y. 
21 and 38 are lifted up to T and Z 
respectively, 

53 Is keyed in. 

19 and 53 are added together arid the 
rest ofthestackdrops. 21 dropsto2 
and is a h  duplicated in T. 38 and 72 
are ready to lx added. 

, , 38 and 72 are added together and t k  
' I  stack drop again. Now 21 and 110 

.. arc ready to be added. 

1 IOand21 madded together forthe 
find answer and the stack continues 



Fm example, you could wive some pmbkms by w&fking rhrtqghherrr itr lefMo.dght 
o*, b r r t ~ d l . p b i a r m  mLb suld m m l y  this way T h e k t  way to work any pmb 
bin ia W a i n  wirh the innenow# ,pnmh~s,gmd WQ& mtwanL$~, to:$*~the problem 
*w 

Keystrokes 

5 [=I 
18 L+] 
5 [msq 
-13 a 
El 
37 I*1 
987 1+1 

.1 
k u l t  cSf Blrc. 131. 

- Result of [@+18j+{$~. 13)] , 
Result of ~ T X , [ ( W  ~8vla* .13~] .  
Result of 

. ( 1~~@pi -1~ )+@~,13 ) ] ) ' * 3 . f l .  

la ,dition b the four ~ a c k  mgistm that~autornatically, s m k  intermediate resuIts, the 
HF44tC salso;e;ontains *,separate automatic register, the LAST X register. Tttis register 
p m s ~ ~ t h e w l u e  that was lwr in the display before the execution of a function. To place 
the cmtes!ts,df the LAST X register into the displayed X-registcr again, press mm - 

Recovering From Mlstakes 
I m l  makes it easy to recover Rom keyatmke mistakes, such as executing the wme 
function or keying in the wmng numbw, 'h example, divide 287 by 13.9 after you haw 
mistakenly divided by 12.9. 



Keystrokes 

287 [-I 
12.9 @, 

Dlspk 
,287.0000 
22.2481 a p s !  The wrong number. 

I(= ,12.WOO Retrieves the last entry. 
I3 287.- You are back at the beginning. 
13.9 a ;20.&#EQfS The cwrect answer. 

Remember, if you key in the wmng digits and discover them prior to executing a function. 
you can use' to edit the number. 

In the above exampie. when the Rrst I+1 is pressed, followed by- . the contents 
of the stack and LAST X registws are cbang ed... 

...to this... 

Recovering a Number for Calculation 
The LAST X register i s  useful in caiculations where a number occurs more than once. By 
recovering a number using [-I. you dQ not have to key that number into the calculator 
again. . .  , . 

For example, calculate 

D ~ S P ~ Y  
gS.7w 
149.0887 Intermediate answer. 
92,3947 Recalls 52.394706 to the X-register. 
2.847 The answer. 

cumbw m h d &  
You m y  have n o t i d  that whenever the, stack b p s  because of a twenumbet *ration 
(not a m), the number in the T-register is reproduced there. This stack operation can be 
usad to im P constant into a problem. 



Example. A bacteriologist tests a certain strain 
whose population typically inc- by f 5% each 
day (a growth factor of I .  IS). If he starts a sample 
e u l t u ~  of 1000, what will be the bacteria popula- 
tion at the end of each day   OF five consecutive 
days? 

M e a d :  Put the growth fxrm { I .  15) in the Y-. 
2-. and T-registers and put the otiginal population 
( 1000) in the X-register. Thereafter, you get the 
new daily population whenever you press m. 

Keystrokes 

1.15- Growth factor. 
1.1m 

r.jsw 
tclm Gmwth factor is now in T. 
,l,aOO, Starting population. 
l,,?SpmM Population after la day. 
1-1 Population after 2"d day. 

~~~M~ Population after 3"' day. 
t7m(10BS Pnpulation after 4Ih day. 
2flSI.ai72 Population &er SLh day. 

When you press the first time, y w  calculate 1.15 X 1000. The result ( I .  150) is 
displayed in the X-register and a new copy of the growth factor drops into the Y-register. 
Since a new copy of the growth factor is duplicated from the T-register each time the 
stack drops, you never have to reenter it. 

Notice that performing a NO-numkr operation such as O causes the number in the 
T-register to k duplicated them each time the stack is dropped. However. the fuaction 
simply rotates the contents of the stack registers; it dots not rewrite any number, but 
merely shifts the numbers that are already in the stack. 







I Xs you m y  have noticed by now. not all of the functions availabfe in the HP-41C are 
pritlted on 'the keyboard. In all. the HP-41C has over I30 standard functions. 68 of which 
are immediately accessible by pressing function keys on the keyboard. 

The rest of the W-4 1 C func tioms ate accessible in different ways: from the display or by 
assigning them to the US@ mode keyboard. You simply press (cxecutel and enter 
the function name into the display in ALPHA mode. Or even easier, you can assign the 
furretion name to a key location using the (assign) function and execute the function at 

I the press of a single key in USER mode. 
I With a couple of exceptions. all functions in the HP-41C can be executed in this manner. 

I Secfion 6 lists and explains most standard HP-41Q functions except for programming fufunc- 
tions. In addition, the functb index in the back of this h a a d b k  (page 267) lists all 
HP-41C mdard  Ikictiom. 

Here is how it is done. Let's compute the factorial (m) of 6. [F*CTI is one of the 
functions not wailable aa the nomf keybard. 

To begin, key in the number 6 md press m. When you press I*Eol, the HP-41C will 
place the, wordXEQ and - (undeaco~l prompts in the dispIay. like this: 

Display 

8- 
XEQ- 

The number. 
The HP41C is asking: fie cut^ 
what? 

C All you do now is place the name of the function you wish to execuR into the dispiay. 
Initially, the HP-4 I C prompts you with ,, for a two-digit numeric label. As soon as you ' press 1-1 to enter your function name, the pmrnpt changes to a single -, prompting you 
for ALPHA characters om at a time. When the HP-41C pmmpts you for an ALPHA 
character, simply p m  the keys associated with the desired chmcters. Later, in part 11, you 

I' will see how to use to execute programs with numeric labels by specifying a label 
I I number insM of an ALPHA a m .  

m 



a8 ..---..--.-.-,.- 

Now, to compute the factorial of 6, key in the letters of the function name: 

FAGT 

XEQ- Places the KP-4 1C into ALPFlA 
mode. 

XEQ FACT, TeUs the H P 4 C  hat you wmt 
to execute the Efacorial) 
function. 
When you take the HP-41C out sf 
ALPHA mode, the function in the 
display is executed. The answer is 
in the displayed X-re~ister, just as 
with my other function. 

LeVs try mdthtii funelion. When Ybu execute. a h t i o n  tha! quires  some input. such as 
Qwhi~h &quires a nurnber froth O dmugh 9), the HP-AI,C wBf prompt for the inpm. 

(N&& that IF1X] m y  also b executed d i d y  from the keyboard.') 

For example, set the. calculatur to 6, 

Keystrokes = w b  
XEQ- The HP-41C prompts: Execute 

what? 

XEQ- Place the HP-41C into ALPHA 
nmode... 
. . .and spell the function name. 
FIX. 
The HP-41C now prompts you for 
the input required by m. 
The function is executed when 
you enter the required digit. 

Any function requiring input, such as the function shown above, is executed when 
you enter the last nquired digit. requirus one digit, so it executes when that digit b ' ' entered. Some other hnctims require two or thRe digits, and they rue exmuted wben the 
final required digit is entered. 

Nokc that the contents of the ALPHA register me nor disturbed when you exeeutc a function 
from the display. 



Function Editing and Correction 

On the HP-rllC, you can edit function names befare you execute, or even terminate 
completeIy, using H. For example: 

i' C Terminate by pressing a. 
The function i s  terminated and the 
value in X ii  displayed. 

XEQ -- Begin again. 
XEQ ENT- Use to edit the function name. 
XEQ EN, Charadten are deleted one ar a time. 
XEQ €NO, The corrected function name. 

XEQ- You are back to the function. 
120.004004 Ressing again terminates 

and returns the HP-41C to normal 
mode. 

7U1.0000 b u r n  to 4. 
0.0000 flmr the displayed X-register. 

If  you attempt to execute a fundor fidng m) whose name d m  not exist in the 
calculator. the HP-41C will display M# mr. For example, if you attempt to execute 

; the calculat~r will display EYO r. In the HP-IIIC. the sine function is 
speIled :- 

Functions that q u 3 r e  numeric data can not o v a t e  an ALPHA characters. If a function 
requiring numeric data artempts to execute using ALPHA characters, the HP-41C displays 
AW TA. A complete listing of a11 HP-41C error messages and their meaning is given 
in rppmalx E. 

The HP-4 IC has three catalogs of functions. One. catalog contains all programs that 
you have written and stortd in program mmwy. Another catalog contains dl 
functions that become active when you plug in extensions to the HP-41C like 

I application modules or other accessories. And the third catdog contains all of the 
sandad HP-41C functions (this catabg contains the bulk d the functions you will 
be using). 



I can list the cantents of any of !be HP-4 1C catalogs by p s s :  - 
calculator then prompts you for one of the foIlowiag catalog numbers: 

The Usar Catalog m1 
The Exlension Catalog - 2  
The Standard Function Catalog 3 

When you execute the function and specify a c-8 number, it bsglios a the h p  of 
the spcifid catalog md lists the name- fpr cacb function in the catalog. 

Entries in the catalogs are ~~gmiaxl as follows: 

m e  User bralog (1) By top-to-bomm ofder'm pmgtam mmory. 
k w e t  programs at the htm. 

The Extension Catalog (2) Gmu@ by extension. 
-The stand& Function Catalog (3) Alphabetical. 

To execute the function. press . The HP-41C will prompt you for dx 
camlog n u m b  with CAT -. For example, list the entire standard fumdan catalog. 

User Catalog 

Ienaw;l. The 

- 

CAT- 
A - A  

.A The HP-4 1 C prompts: Which 
- - catalog? 

- 

The listing begins when you enrer 
the catalog number. 

As explained above, the user catalog t 1)  contains aH of the p m g w  fiat you h a 4  
stored into program memory. 1 also h a  another special capability that helps ydd 
locate programs in program memory. As the listing of 1 pmg~ssts, he  calculator 
is positioned to the lwarion in program memory of the presently displayed program name. 
Don't be concerned with this f e a t u ~  now, it is coveted in detriI in parl I1 ofthis h a n d k k .  



Stopping the Catalog Listing 

You need not always list a catalog to the end. You can stop the Listing at any pint  by 
pressing (runtstop). You can then use (back step) or (singit Step) to 
locate the desired function, Or you can even press [Fils again to continue the listing. 

If you wigh to completely terminate the listing, press and t h  m. 

GRAD 
QTO 
#Ads 
HMS + 

0.0000 

Press to stop (no1 terminate) 
the listing. 
Back step, 
Singie step forward. 
Single step again. 
Restart the listing. 

b s s  IR,sl to stop the catalog 
listing, then press and hold a to 
terminate the listing. 

Unce the listing is hdted (by m). pkssing any ather function terminates the 
catdog listing and the pressed function is executed. 

rnsshg and holding any key other than lff7sl arm while the catalog is riming slaws 
the catdog lbtiqj down for viewing. The key pressed is not executed. 

I Ygu may m'tlri?mbel.from the Mef dtscriptions in sections 1 and 2 that USER mode allows 
~ t ~ ~ t o m i z e y u H P - 4 1 C .  USERmdeletsyouplacefuneti~nson~k k w d  where b gorr want them. The way this is accomplished is through the use of the Iarsignl 
himion. Using m, you sgedfy a function name and a keyboard location for that 

name. O ~ c t  a function i s  assigned to a keybard lacation. a11 you do ta execute i t  is 
the HP-41C into USER mode and press the reassigned key. 



Tk onIy key iocr~rfo~~~ that cannot be =assigned m : ,  a, I-, m1. and 
[. Any function that appears in the CATALOG can be ~~ to any lwation. 
Numbers and ALPHA characters, however, cannot b -igd. The ALPHA made 
f r m c t i o m r ~ ~ I . ~ , l ~ ~ ) c r m  b e d g d t o t b e k e y ~ f o r d n i n  
USER m&. 

If you attempt to assign (using ) a function whose name d i x s  notexist in the calculator. 
the HP-4lC will display . The function cannot be worded as an 
instruction in program memory. 

There are 68 key locations thar can be maosigned. To assign w massign a function to a key 
location: 

1. Press - , The HP-41C prompts you for the function name with d#, . 
2. Pms 1""1 to place the W 4 1 C  in ALPHA mode and enter the name of the 

function you wish to assign. 
3. Press to p h e  the HP-41C back into normal &. 
4. Press the key (at and the key) to which you wish the function assigned. If you 

bold the key down, the display will show function name and the reassigned key by 
key cude. 

Keycodes ate a row-column identification of a key lacation. For example. the keycode 
for the @@ key is 15. The 1 indicates the first row and the 5 indicates the fifth key. 
The keycdes for shifted key locations arc keycodes p i k e d  with a - (minus sign). For 
example, the keycode for the le'l key (shiftad ) is - 15. the - indicates a shifted key, 
the I indicates the first row, and the 5 indicates h e  fiWl key. 

For example, assign rhe lue*NI function to the key. 

The HP-41C pmmpts: Assign 
whar? 
Placeg the HP-4lC into ALPHA 
mode. 
The function name you wish to 
assign to a key location. 
The HP-41C prompts: To which 

J 

- = : -_EM? 
I S M  MEAN 13& Pnss and hold for a moment ro 

see the assigntnent. is now 
assigned to row 1 column 3, the 

key Iocsuion. 

When you reass5gn a function to a key location, you may wish ta write the function name in 
the appropriate. place on an overlay (provided with your HP-41 C)  and place the overlay on 



the keybard. A ~ B  included with your new HP-41C am pre-printed sticky-back labels 
printed'with the s m  of each standard HP-41C function. Wbea you assign one of these 
functions to the keyhad. simply place tbe pre-printed hk.1 in the appropriate place on aa 
overlay. This wid help you remember where you have placed functions on your customized 
HP-4 1 C. 

In addition, the ealculatlrrr k l f  helps you remember the names and locations of reassigned 
functions! When you press and bold a reassigned key in USER mode, the reassigned 
funerion nome amcars in the display as a reminder. 

Returning to the Normal Mode Function 
To reassign s key to its original normal mode function, simply press I *sn l  

and that key. For example, in section I ,  you assigned r HEAT p m p m  to the @ 
key. To return the le*I function to that key: 

AS#, The HEAT program is no longer 
nSN- assigned to them key. @ is now 
0.0000 the accumulation funaim in borh 
4 USER and normal modes. 

Using Reassigned Functlonr 
Any function you have reassigned to a key lucation may be us4 when the HP-41C is 
placed inta USER mode. When you press m, all functions you have assigned or 
reassigned to the keyboard become active. The standard functions loeared in those key 
Iwations are no longer available. If a key locat ion has not been reassigned, it rctains its 
normal function in USER mode. 

Let's try a sample problem. In the previous example, you assigned the function to 
the @ key. 
Cross-cwahy runner Joel Dimor is training for a 26- 
mile marathan in Mexico City. lael knows that the 
pace he sets for the race will: determine how well he 
holds up in h e  final miles. Hc decides to run 10 
miles five different times to see how well he p w  
himself. Below is a summary of the timings from 
he five nms. 

9, 



Run 1 Run 
53.55 51.25 50.65 

Run 

Using the following keystrokes, determine the average (mean) timing for the five m s .  
(Don't be concerned quite yet with how the fun~tion works, it is covered in detail: in 
section 64 Place dx HP-4 1C into USER mude by pressing This Iets you use the 

function hat is assigned to the key tucatioa. 

LOOOO @ - Races HP-41 C in USER mode. All - customized reassigned functions 
become active. Notice that the 
USER annunciator in the display is 
dso turned on. 

Ress and hold thc key for r moment. 
Notice how the HP-4iC shows the 
name of the function assigned to 

! - that key location and not the name d , ,, the functjon printed on the key. 
51.3820 ' -- i - Jwl ran an avmgeof 51.3620 

s minutes in his five ten-mile runs 
(thsu's about 5.1 minutes per mile); 
a pretty good pacc for the marathon. 

Sta820 Takes the HP41C out of 
mode. All normal key functions now 
bacome active on the keyboard. 

The function remains assigned to the key h a t  ion in USER mode until you 
change the key assignment. This excit ins feature of the HP-4 1 C dlows you to customize 
your calculator by assigning the functions you use the most to the USER mode keybard. 
And ym can always use the normal key functions by simply pressing again to place 
the HP-41C back into normal mode. 



- b.WMlP! WY -m$@- F ' .  

. -. . 
wlhcrr-116-mmwa 

lryau~my~HP4ICoffwhileitirinUSERmode~urhenym~mirbeckonagain,i~ 
remainz in USER mode. This ins you customize y w r  HP-IIC and w rhe he~ustombed 
keyhard d y . *  

k 

E x w u t i o n o f I h t d  mode AmetipMm Ibe t o p m o f k E y s  inUSER d m a y  taltescvd swwds. 
T o s h o n e n r h f s r i m t , ~ ~ ~ ~ ~ ~ ~ . T h e ~ k ~ h I s c o v c r r d i a d t t a i l ~ U .  





The HP-41C comes standard with 63 stom& regisrers. You can add memory 
modules to increase the number of registers to a total of 3 19. The KP-41 CV comes 
standard with 319 registers and does not use memory modulcs. 
Program memory uses registers for storing promm instructions. Later in this section 
you will learn how to control the a l ladon of memory to data storage registers and 
program registers. When master clear is executed, the HP-41 C has 17 p r h q  data 
storage registem and 46 program memory registers; the HP-41 CV h 100 primary 
data storage registers, 173 extendcd data stomgc registers, and 46 program memory 
registers. 
The data stomge registers allow you to store and recall numbers and ALPHA strings 
for w in later calculations or in program. Thtse registers arc independent of the 
automatic memory stack and LAST X registers and can be accessed either from the 
keyboard or by instructions in a program. All information in the storage registers is 
preserved by Continuous Memory. 
The di-m below shows all potential data storage registers, i.c., the maximum 
memory aUocrttion to data storap registtrs. (Remembet: The HP-41 CV bas the full 
capacity iHustratcd below; the HP-41 C has up to 63 primary registere unlm you mid 
additional memory mdules.) The addresses of the primary storagt rcgimrs arc 
indicated by the numbers 00 through 99. The address of the e x t d d  storagt 
re&ttn are Micatad by the numbers (1.0) through (3 1%). 

Automatic Primary Btmdsd 
h 0 r y  Data Storage - m a  

Rdrtsn 3 ~ p - 4 1  Basic c 1 HP*41CV0r HP-41 C with [ ;p.!g 
4 Memory 
Modules or i 
The Quad 
Memory 
Module 

If all memory mdules 
m r e  ~IIOE(IMI to stw- 2 
we registers, each 
addhlonal module 
would account for the 
following register 
addresses: 

C 

Standard R- ~ n d  
4 

Module 1 : Rw* R I t m 1 2 ~  Module 3: R(1or-m 

Module 2: FII,,-,, Module 4: A,+,, 
Qusd Memory Modula 

Res-~Rttorrsi a 



Storing and recalling numbws and ALPHA strings in the extended stwage registers is 
explained in section U (page 197). 

Storing N u m h s  
To stme a number that is  in the X-~gister into any primary storage register (00 through 
99): 

I. Press m. Thle HP-41C will prompt yw for the address number with SK) - - 
2. h s  the number keys of the applicable register addmss (00 through 991. Address 

numbers must be 2 digits, e.g,. 0l ,M, or 50. The opalion i s  p f o d  when you 
eater the m n d  digit. 

For example. to store 2,200.000 (the diuana in 
light-years of the Great Spiral Galaxy in An- 
dromeda fmm M h )  in egiskt R,*: 

amP40- The number. 
WQ, Tlae HP-41C prbmptr: I n  which 

rigiaer? 
2 m . ' o o o  The n u m b  is stored in RIP 

Clam the displayed X-regism. 

Notlce that when 'a number is stored, it is memly 'copied inm the storage register, so 
2,200,MHl.W dso remains in the X-register. Staring a number not ehsngt the 
contents of the autamti6 mnnery swk. 

Recalling Numbers 
Numbers arc med from storage registem bstck into the displayed X-register in much the 
same way they we stored. To mall a number kom a pairnary storage ~gister (00 through 
99): 

1. hssm. T h e ~ ~ ~ 4 1 ~ ~ l w n p t t i y g u f ~ t h e 1 e g k ~ w i t h  



2. Press the n u d m  keys of the applicable register address (OD through 99). Addr;esses 
must be 2,digits, e.g., 01,02, or 50. 

For example, to ,recall the distance to Andromeda's Qmt Spiral stared m register 4*: 

RCL, The HP41C prompts: Recall from 
which register? 

2~,oOOm000 The function is performed when the 
second digit is entered. The distance 
to Great Spiral is now in the dis- 
played X-register. 

Recalling a nurnkr into the X-tegisterrauscs thc stack contents to lift. That is, the previous 
X value is lifted the Y-register, the previous Y into the Z-regiskr, the pvious Z into 
the T-register. The previous value in the T-register is lost off the top of the stack. 

Storing and Recalling in Sack Registers 
Using the W-41C, you can even slate and mall numbtrs into and from the stack md 
LAST X r@st&s, A11 you have to do is pms a (decimal point) and X, Y, 2, T, or L (for 
LAST X I  as tbe wiste.r address. When h e  HP-41C pmmpts you for the ddress, simply 
press the asmCatad latter key (X, Y, 2, T, or L)-there is no need to enter ALFW A mode. 
For example, 20 stwe the number 19 into the Z-register of the stack: 

Row. recall @e value fmm the Z-wister: 

Raw- 

The nuq+ris in the X-register. 
The HF-4 C prompts: I n  which 
register? 
Now the HP-41C prompts: I n  
which stack register? 
ThF number is srorcd in the 
&register, 

The HP-41C prompts: From which 
register? 
Now thG prompt is: From which 
stack register? 
The n u m b  is recatled from 2. 



Storing ALPHA Strings 
ALPHA srring that you have placed in the ALPHA-egister caa k stored into any storage 
registers, even into the stack registea. (An ALPHA string is s series of ALPHA charac- 
ters.) In ALPHA mode, the s h i M  funaim on she md keys are the 
(ALPHA storcI arxd @ (ALPM recall) €unctions. AU you do is p- mW1 or 

stores the left-most six cbmtckrs in h e  ALPHA register into the specified ~gister. 
An additional function, (ALPHA shift), helps you store strings longer than six 
characters b shifting the contents of the ALPHA register lefr six characters. When you d execute , the first six characters in the ALPHA register aff lust, is most useful 
in programs and is cowred in put  Il of this handbook. 

T~I, =,and= ,donsfclnctionseon~eALPRAregistcroniy.Thes~kis 
not digturbod by opmUiom unless you specify a stack regiswaddress {more dmutthis 
in a moment). 

To $We an ALPHA string that is in the ALPHA register into any primary storage register: 

1 . In ALPHA mde.  press ( R x i  (press 1 in ALPHA mode). The HP41C 
will prompt you for the dims with-0, 

2. Pmss the n u m b  keys of the ad&a of the dcsired register (00 thou& 99). Since 
the HP-41C prompts you for the register addms, you need not go out of ALPHA 
mude to key in the nurnw. 

For example, to store the ALPHA string MICRO into tcgister Rw: 

Keystrokes 

IaLPnrl 
wm m-0- 

AWL, The HP-41C prompts In which 
register? 

MlCRD MICRO is  stored Imo k* 
Blank tb ,ALPHA re- 

The string MICRO i s  now a W  into b. I lememb, each storage - can hold a 
maximum- of six ALPHA chatactem, 

Recalling ALPHA Strings 
Now, to redl an ALPHA d n ~  thmt Es stored m any stomgc register memember, 

does not d i d  the s W ,  it d y  Wgs gttings into t h  ALPHA register.) 

prompt yw for the addms with@ac-.  
2, Key in the &sixad register address' (00 though 99). 



Fur example, to mcd the string stored in rcgis&r Rlw (The HP-rClC should still be in 
ALPHA w . 9 :  

The HP-4113 prompts: From which 
register? 
Tbe string is recalIed from b. 

dways d d s  the recalled strings to whatever is already in the ALPHA mgister. For 
example, m g  from lb a@. 

1 . d  # 

A R L  m 
-0AIERO- The string is recalled again h m  

and is added to tbe string 
alteady in h e  ALPHA register. 

It is a goad idea to remvc unwanted ALPHA characteff from the ALPHA register bQore 
you use m,. Simply priss in ALPHA mode to accomplish this. 

The ALPHA register has k e n  
d e a d .  

- 1  I 

ALPHAS and the Stack I ,  

~ r k = g b & n . n d ~ A ~ ~ ~ u . b . s p l ~ d u ~ d ~ ~ & r ~ . A n y  
time you wish to specify a stack register or LAST X as an address, simply press a (deci- 
mal point) and the desired mgister lener key (X, Y, 2, . T, - or L) in response to the function 

. . 

IALRlAj 

- " ' € M Y  

- f 

1 

The string. 
The prompt: In which register? 
r m ,  ENERGY in stack rtgistcr T. 
1. 

Clem the disptayd ALPHA 
rcgista. 



Display: 
. L I I  

1 1 .  M,% a walled into the displayed ALPHA 
register. Hold Ule T key down far a 
moment lo s&e the. ' prompt. 

0.60iM r '  " ' ' Returns to nonnal moae and clears 
dispIayed X-qister. 

MEW PwratM 
When in normat w USER mode* you can uiew the contents of any HP41 C register 
without disturbing the stack. You simply pr t s  and specify a register 
address. For exampIe, to view the contents of R 12 without disturbhg the stsck: 

Keystroke% DSspw 

E m  VIEW,, T ~ E  HP4IC prompts: View which 
segister? 

12 ?a5W.q 3~ stack has not been disturbed. 

me stack and LAST X registers cam also & ~ $ e b  i6 tht- manner. Simply press a 
and X ,  Y. 2, T, or L (for LAST X) in respnse to the prompt, 

In ALPHA mode, when you use , tht (ALPHA view) hnctioa is executed. 
[ simply plates the contents of the ALPHA register into the display. 

If you use to mall a number (no1 ALPHA chmctmand not ALPHA n u m k )  from 
a ~egister, that number wilI simply appear as the mspandirrg ALPHA chmCters. Num- 
bers with expnents will appear with the exponent pkfixcd w hh the letter E. Far txmple: 

Keystrokes 

23 00 23.- 
'm 
I =  00 The number now m a s  

characm and is not vdid fm 
atithmutic fuwdons. 

m m  
lALRUl rne W@W number b in X. 
68 93 
m 01 



Display: 1 

m 
8 . m -  I ne number now appears as ALPHA 

- characters and B not valid for arith- 

, MI - metic functions. The exponent is 
I - marked with E. 

6-0 94 The original number is in X. 

As you read at the beginning of this section. you can contml the amwnt of HP-416 memory 
tha! i s  aliacated to both data storage registers and program menmy. The function 

registers you wish to have altwated. 
you for a three-digit number from 000 

If you attempt to increase the allocation of srorage registers and there is not enaugh unused 
yp--- in p m g m n  memory for this increase. the HP4IC will display CACUWand then 

.After you execute again. if the HP4I C again ctispIays ?mH and 
, this means that the reallocation is not possible until progmm instructions are 

program memory. 

If you decrease the al~ocarion of data storage ~gisters. any information in reallmated data 

1 

Any attempt to stare or recall using a storage register that is nor. in the cumnt alloctilion 
will rewl in the IYONEMSrSM message in $fie display. Far example, if the HP-4 1 C has 17 
stwage registers allocated (RM through Rl1). 55 will result in the 

Bvtn though you have matled or viewed the contents of a storage register. the number or 
String J~~wmains in the storagt register* You can clear storage registers in three ways: 

1 .  To G@ the c;ontenB of a singie stamge register, merrly s m  another number there. 
The 6rigjnal n u h r  Is c teW by rhe new number. 

2. To c W  a s-c register, ~ p l a c t  the n u m b  in it with zero. For example, to clear 
f&stkr R,, press 0 m 12. 

3. Ta clear all srorage registers at awe, execwe rfre (clear aIt ~~~SIPTSJ funciion. 
dears all currently allocated bra s t o m  rc~isters to zems. does not 

mmwy or the automatic memory stack. Ic""l must be assign4 to a 
key fw  execution or executed from the display. 





$r+3@'- 0 specifies the stack. The HP-4 1 C 

F T %  - - now prompts: In which stack 
- .. register? 

The value m X, 50, is added to 
itSeIf. 

I .. ' 

If you aftempt a storage register v t i m  that would cause thc magnitude of a n u m b  in 
any ofthe stmge registers t o e d  9.- X lo#, the operation is Wr performed 
a d  the m4IC display iimmediately indicates OF-, When yw pltss a, the 
ema condttpm Is aleitmi and the last value in the X-register Wore the ermr is displayed. 
The s t w e  re$isiets and tbe stack all contain the vdw they held before the errweausiag 
opedon was &tempted. 

F~exmple,ifymstme7.~3 x l O J P i n f l o , a n d ~ m p ~ t a u s e s ~ e ~ ~ t w a r j t h m t t i c ~  
multiply that vduc by f OW, the display will show r 

ntspw 
733, 
77a #. 
7ABm %P. 
I b 
W W R W a  

To clear the overflow and aturn the W-41C to the status prior to thc erm-causing 
condition, press Q. 

D b w  
li000Q 90 Cmmts of X-register. 
> ffp 

Caamts of &I. 

tat&, in BOCtiUn 14Of1his  book, you wiI1 learn haw totdl hHP41Ctoignm thesE 
kinds of range errom, i - - 





The HP-4 IChwover 130 iritemal firnetions that allow you to compute aaswm to roblea  
quickly and accurately. Yw can list *bin set offunctions at my time by 
3. 

This sation gives a Mef explsttlation of most HP-41C standard functions (exmpt 
programming functions. which are presented in part 11) along with some mamplc 
pmblems. All of the fanetions in this saction can be stow and executed in program m e w  
as par! ofa userpmgmm unless Mherwise noted. Remember, execution of all functions nor 
on the k y b a d  is dmple when you assign the functions to the USER mode keybsrd for 

Changing the Sign of a Number 
To key in a negative numWr, press tha keys for the number, rhm press (chmge 
sign), Tme numbr, pfoceded by a minus (- ) sign, will appear in the display. You can 
dm &mge the d p  of either a negative or positive nonzero n u m k  in tbe display by 
pressing m. For example, key in 2.54 and change tfie s i p  of the numkr. 

To chmgt the sign of an exponent of o nurnkr; you 
must use immediately after keying in the 
txpoma (before you perform some operation that 
minates disit entry). As soon as digit enky is 
tctminated, changes the sign of rhe mtiss 
of thc numbar. nut thc txpncnt. For exampic. key 
in h c  Rydberg mnstanl (1,0973731 X lo7, a 
universal constant used in spctroscopy) and 
chwge the sign of the expntnt. 

The number. 
The sign is ch~nged. 
Sign is changed back again. 



Keystrokes DIspla~ 

,0973731 7- Rydberg constant. 
10973731 -7- Sign of the expneol is changed. 
.OW3731 7- Sign of the exponent is changed 

'lack again. 

Rounding a Number 
As you know, when you change display formats with one of the display control functions 
( IW, -1 , or ), the number maintains its full value (10 digits multiplied by a 
two-digit exponent of 10) no matter how many digits y w  see. When you execute the 

(round) function, however, the number that is in the display kcomes the actual 
number in the calculator. For example, round the Rydberg constant, now in the display, 
to two digits kyond the decimal point in Isc!l format. 

Keystrokes 

1.Orn3731 7- Rydberg constant stP1 in X-register. 
1.10 07 The display for-. Remember, the 

numhr in the HP-4IC is still in its 
full-accuracy form internally. 

XEQ- The HP-4 1C prompts: Exccure 
what? 

I.fO 07 The function is executed. 
1.100000 07 The 6 display shows that the 

numkr has been rounded internally. 
Display mode set to m 4 .  

Some 4culloi ls  require the absolurc value, or magoitude of a numbw. To o h i n  the 
absolute value of the nnmkr in the X m i ~ e r ,  execute the h function. For exmpk, 
?o,cdeulak !he a b I u k  valw of -3: 



7-- 
1 - - r 

, To compute me M u a  value of +9: 

mplay 
#Ear;- 

I m m  tom 

Integer Pattion of a Number 
To extract and display the integer paion of a number, execute {integer). For 
example, to e x a t  only the integer portion of the number 123.4567: 

Key* I F L  Display 

123.4567 .. p3&t?r- 
m C. )PPQ~- 

t IHT 1- 
r P-W 

When Is cxeeuted, the fractional portion of the nu* is lost. The entire number, 

I of course, is p w  in the LAST X register. 

Fractional PorHon of a Number 

Only the integer portion of the 
n u m b  remains. 

To extract and display only the fractiod wrtion of a number, execute the (fructfon) 
function. For msmplc, to txmct only the fractional portion of the number 123.4567 

I usmi above: 
I 
I Key moka  MY 

123.4SU7- Summa the amber fcom 
. m x .  

Xm- 
mH%m 0-7 Only tile fra&onaI portion of lh 

-numb is &played. 

~~~~.~haint~ponio.o~thcn~irloot.~bem~numkir 
a@diqWawJ in the LAW X agiSOerSOer 

The Modulo Function (Remainder) 
~xacut in~ {modulo) performs y mod x (the equation is y- [ < y ~ x > ~  x] , w b m  0 
denotes the largest inttger less than or qua1 to the indicated result), which divides y by x 
and gives the mmaindcr of thc divisim. SO, Whtn you place numbtrs in the X- and 



Y-reg isten, the y value is divided by a and he ~ ~ d e r  is plaecd back into the X-register. 
For axample, find 128 modulo 10: 

The y-value. 
10- ,- The x-value. 

R4 . 
8.0000 The value is in X. 

Reciprocals 
To calcutate the reciprocal of a number in the %register, key in the number, then execute 
the (rmipmal) function. For example, to calculate h e  recipmal of the numbw 
1.7588028 X 10" (the electron charge-to-mrtss ratio): 

B P ~ Y  
1.7- 11 The number. 
S.W7 -12 The reciprocal. 

YOU can atso calculate the rec iped of a value in a previous calculation without reentering 
the number. 

Example: In an electrical: c i~u i t ,  three resistors arc connected in parallel and a single 
resistor is connected in series with the parallel circuit. The msistots in parallel have values 
of 2.7 kilohms, 5.6 kilohms, and 7.5 kilohms, and the series mistor has a vdue of 680 
ohms. What k the tatd resistance of the circuit? 

0.0005 .A- - 7 

0.0001 
0.0007 Sum of the roeiprocals. 
l a -  The tcc- d the sum of lh 

reciprocals. 
$lN.6W Addition of tho series vf ue yiclda 

the answer in ohms. 



Factorials F : 
The function -its you to handle petmutations and combinations with ease. To 
calculate tb factorial of a witive integer in the X-register, execute tbe function. 
Far example, cdiulate the m m k  of ways that six ppir can line up for aphoYograph. 

f i = 6 ! = 6 x 5 x 4 ~ 3 x 2 x l  

M W ~ Y  
8- 
x€Q ,, 

rn SF;T= 720.- = _ The answer. 
d 

r & *rials of nmbeft gt.eater than 69. 

Square Roots 
To calculate the square root of a number in the X-register, execute the the function. 
On the keyboard the function lakl  lmks like this: 0. And when you exceute the function b from the display w reassign the function, the name is Isa#TI . 

I I x~~rn.a execution: IEl 
Display m u t i o n :  

Find the square mot of 16 using the key on the keybsrd: 

-lay 
16 

4.0090 

Now find the square wt of the result uridg .- - - in tht dispIay: . . 
M S P ~ Y  
aOOOO 



Squaring 
To square a numb in the X-rkgjster, execute the and when you exmute the fundon 
from the disphy the name is (wag the up mow, the shifted Wctim on the I*] 
key. in ALPHA mode). 

Key bard execution: 

Display execution: 

For example, find the square of 27 using the keyboard function: 

Keystrokes 

!7= E 

Now, find tbe square of that number using the display execution fom?: 

up-amw is on the shift& N . !! - key in ALPHA mode (on -1 
qjw key). 

Using Pi 
The value of pi accurate to 1Q law (3.141592454) is provided as e R x d  constant in 
your HP41C. Merely p- dm on Le keyboard or execute horn the display 
whenever you need it in a clculatirian. 

Keybard execution: @ 
Display mution:  I"I 

Fur example, d c d a t e  the surface a m  Of Gany male, ana of Jupiter's 12 moons, using 
the formula A = mig. Ganymede has a diamret (d) of 3200 mjles. 

mPw 
sm- a a+ 
fom,ma, 
3.94$6 Tbe quantity pi. 
32 1Sg,gOB.111 . .-L -,of Ganymedt in square miles. 



Now, usi&g'tFi:e asplay execution form, m, find the area of Europa. a moon of Jupiter 
with a diamekr of 1950 miles: 

3.1416 rtte quantity pi. 
1 t , ~ m h U 7  Area of Europa in square miles. 

Percentages 
The (percent) function is a twu-number function that allows you to cnmpute percent- 
ages. To find the percentage of a number: 

1. Key in tk base number. 
2. h s s  isLlsmRcy. 
3. Key in the number representing the percent rate. 

4. Fressmm. 

Example: About 94% of the weight of a tomato is water. If a particular tomaw weighs 
500 gmms, what amount of the weight of the tomato i s  wa~er? 

Keystrokes 

410.0004 The weight ingramsof water h a  
500-glam tomato. 

... from this .,. 
t 0.oooo 
t 0.0004 
Y W.0004 Base.- 
K W.6600 Rate. --c c Bast. 

Answer. 



Notice EKM the calcuhed answer writes over tbe percent rate in the X-register, a d  the 
base number is preserved in the Y-qister. 

Since the taal tomato weight is stiU in the Y-regista and the weight aC the water in the 
tomato is in the X-register, the weight of rhe mmainder can be obPained by simply 
subtracting: 

4f0.0000 The weight of the water. 
NgmmweightofmMmattcri 30.0400 - 

Percent of Change 
 hem (percent of change) function is a hv~.number function &at cdeulms the percent 
increase or decrease from a n u m b  in the Y-register to the number in the X-register. 
To find the percent of change: 

1. Key in the base number (usually, the nurhber thal happens f i s t  in time). 

2. Press 1-1 . 
3. Key in the second number. 

4. Execute the a function from the display. Pkrcant of change is calcula,t$d as 
%CH = [(X - y) 1001 P y* (When y = 0 the calculator displays a# i #) 

Example: Tomato grower Flem Sroopes has found 
that he can decrease the amount of water in the 
tomaws he is growing. His typicd tomato weighs 
about 500 grams. He has found that only 430 grams 
of the total weight is water, compared to 470 grams 
of water in the ramato horn the previous example. 
What is the percent of change of water amount 
bet\rsen the average tomato and Snow' tomato? 



The weight d the water in Snopw* 
tomato. 

Percent decrease in weight of water 
in Snopes' tmaro. 

2.. 
Unary of X 

is a function that returns 0, - I .  or 1 to the X-register depending on the value presently 
in X. 

If the value in X is ALPHA characters, meturns 0 to X. 

, if the vtllue in X is less than zero (negative), returns -I  to X. 

If the value in X is zero, returns 1 to X. 

If the value in X is grcater than z m  (positive), returns I to X. 

The original value of X is preserved in LAST X. 

When you arc using trigonometric functions. angles can be assumed by the KP41C to k 
in dwimal. , d m s ,  Wians, or g d s .  Unless ym swify otherwise with one of the 
tdgwrbmetrie inode functions, the HP-41C assumes that @es are in decimal d e w .  
When YOPI specify a trigonometric mode. the HP-41C remains in that mode until you 
change-it, evm while the HP4IC is turned off. 

To set- mdians mode, execute the (roldians) function befon using a t r igmet r ic  
fyacrioa, h e  RAD annunciator in the display will turn on to remind you that you in 

4 
tidims mode. 

To selea,grads mode, execute the (grds)  function before using a trigonomewic 
function. The GRAD annundiator in the display will rum on to remind you that YOU am in 
grads mode. 

To s e W  decimal degrees mode, e'xpcute tk {&gees) function before using a 
tdgonumctri~ function. Since the HP-41C normally assumes that angles aff in decimal 
dam, no display munciamr show, 



To see the &AD and GRAD annunciators in tbs display ... 

PCeydroaes 

E l  
RAD 

XP4- 
Notice that the RAD annunciator 
turns on. (The number in the display 
mmhs h n  the previous example.) 

- '* IT XEQ- - - 
-8J1W Notice that the GRAD annunciator 
M urns on. 

There ate 6 trtgonometric functions provided by &he HF-41C. Both the keyboard form and 
the display execution fwm of the hetion we given: keyboard form first. 

IslNl(8ipej* 
I or [.APIIW (arc sine) 

(cosine) 
or lu;asl (m cosine) 

IT*_NI [tangent) 

Iraru7 w I*TAWJ [arc tangent) 

Eacb of these triganomblric functions assume that angles e n d  in decimal degrees, 
radians, or grads, depending upon the trigortometric male  lewd, 

A11 trigon4mttric functions are one-number b t i o n a .  so to use them, you key in the 
numkr, then execute the function. Fiw exampl:, find the emsine of 35 degrues. 

h r h e ~ 4 l C r r ~ m m c a t ~ d t o l d d ~ . h , t h t s i a t o f a ~ i s - 4 . 1  x 1 0 - ' n . ~ i s ~ f m a o f 1 0  
w =w. 



Keystrokes 

m- I I . 

0- y- Sets the KP-4LC YO de- mode. 

Now. find the arc sine in radians of -964, 

Ke- 
rn: ' 

m m m  

Next, find the tangent of 43.66 @a. 

Keystrokes 

 GRAD^ 

Number n!maEns from previous 
example. The HP-41C is riow in 
d a m  d, the 'RCU) ,display 
mmwiator b on. 

a 
.I 

43.66 C 
W a 3  

@El xm- 
O M #  - , Sets the HP-4 t C b k  to m s  

A 1 - In&. 
DagWFladlana Conwmions 
The (&-4s to mdim) arad ( rudiw to IlegrMsJ ffincrions are usod toccWeR 
angles W e e n  degrees and radians. To con- an mg!e specaed in & v s  to d m, 
key in the mgle and ~ x w t e  m. W you expect to b using t lrcs~ functions reguldy, 
it 1s a god idea to assign them to the keybad for execution in USER modt. F9r example, 
to ch#nge 43 degms to radians: 

Radian. 



To convert the q t e  spified in radians to k c i d  dem, key in the angle and execute 
the function h m  the display. For example, to convert 4 radians to decimal degrees: 

Decimal degrees. 22s. 1831 
0.0000 

Hours, Mi nu tes, SeconddPecirnal Hours Conversions 
Using the HP-41C, you can change time specified in Mi hours to hours, minutes, 
seconds formar by executing the (decimal hours to hours, minutes. seconds) 
function. You can also change from hours. minutes, seconds to decimalhours by executing 
the [hours, minutes, seconds to decimal hours) function. Both of these functions 
are executed using or assigned to a key for execution in USER mode. 

When a time is displayed in hours, mimes,  seconds format, the digits specifying hours 
occur to the left of the decimal pint ,  while the digits specifying the minmfes, seconds. and 
fractions of seconds occur to the right of the decimal point. 

---i?. :m=q72B01 ----- 
4-; 

h h . m m  a s  q - I *  

1 0 
W*ds- 

TmlWdaSeoond 
Hwrs I - 

Minutes 

Refore YOU begin the, exarrlples, assign to the key Iocstioa and assign 
IHRI to the a key lmation . n e n  place the HP-SIC into USER m o d e ,  

w- MY 
D m  Am- 

ASNm- 
Iurl ~ H M ~  t s  

0.OO;QD 

mHR, 
I D  mum-tb 

w- 1 



To cartved fridm .&tcld haws h h~srrs, m h f c s ,  secolids, simply key in the value for 
decimal kows ,and e x m e  I"I . For exe$mpte, to change 21.57 hw rs m hours, minutes. 
seconds: 

This is 21 hours, 34 minutes, 12 
seconds. 

Notice, h t  the display is nor wmmaticdly switched to s h w  you more than four digits 
after the decimal p i n t .  UnIeb yon chmge it, the display format remains the saw as 
prior ta the pmblem, 

- TO convm from hours, minutes, seconds to decimd hours, simply hy- in thc value for 

i hours, mirwtes, seconds in chat format, and execute the function. For example, to 

convert 167 hours, 22 minutes, and 15.68 seconds to its decimal equivdent: 

E b w  M ~ P ~ Y  
This is 167 hwrs. 22 minutes, 
15.68 seconds. 

I W ~ O  This is 167.3710 hours. 

Using the and a functions, you em a h  canvert angles specified in decimal 
degrees to &grees, mintlt~s, seconds, and vice vma. The format for degrees. miuwes, 
seconds is the same as for hours, minutes, s o d .  

~miupkr Convert 19.34 hcimal de- to degrees, minutes. stcods. 

Mspw 

-3 19.34 The angle. 

-3 
This means 19 degrees, 20 minutes, 

* 24 sxonds, 

4- 
E-ple: Convert 9 degrees, 9 minutes, 59,3 seconds to its decimal equivalat. 

Pispb 
amma:= n e ~ g l t .  
A1865 Answer in d e c i d  degrees. 

3 9.7685 
0,- n- 



Adding and Subtracting Time and Angles 

To add or subtract decimal hours, merely key in the numbers for the decimal hours and 
p ~ s s  I+1 or . To add hours, minutes, seconds. use the IH#i+l (add hours, minutes, 
seconds) or (subtract hours. minutes, secon&] function. Botb of these functions are 
executed nsing [XEO_I or by assigning them to a key for exeeutian in USER mode. 

in degrees. minutes, se~onrls are added a d  suhmded wing 

Assign and IHklS-l to the md Iro"l keys, respectively, for execution in 
USER m d e .  

ASNHW+, 
ASN HI#S+ 14 

EX&* R n d y h  d# mr IO 'min~ ,  Bi76 semnds d%A hi, 49 niin-, 
10.95 seconds, then subkitat 7 h~m,: 23 minutes, 1 I seconds fmm that result. 



Display: 

62.385071 [F1X] 6 display lets you see the 
whafe number. 
Display set to 4. 

In the HP-41 C, trigonometric functions assume angles in decimal degrees, hcimal dians, 
or decrmal grads. If you want to use any trigonometric functions on mgIa given in degrees, 
minutes, ssmnds. you must first convert the angle to decimal degrees. 

E m p b :  Lovesick sailor Oscar Odyss~us dweUs 
on the island of Tristan da Cunha (37003's. 
1 2' 18' W), and his sweetheart, Penelope, lives on 
the ltearest idand. Unfortunately for the course of 
true love, however, Trism da Cunha is the mast 
isolated iahabitated spot in the world. If Penelope 
lives on the island of St. Helena (15"55'S, 
943'  W), use the following formula to calculate tbe 
great circle dismce that Odymus must d l  in order 
to court her. 

Distance = [sin &AT#) sin &ATd) + ms (IATB) eos &ATd) 
cos (LNG - LNG~)] X 60 

Where: 

LAT, and LNG, = latitude and Iongitude of the source (Tristm da Cunha). 

LATd and LNGd = Iatitude and longitude of the destination {St. Heltna). 

Solation: Convert all degrees. minutes, seconds entries into decimal degrees as you key 
them in. me equntion for the great circle distance fmm Tristm da Cunha to the marest 
inhabht'cd land is: 

Distmm = cos-I [sin(37"03')sin ( IPSS* )  + cos(3P03')cos(lP55') 
cos (9 43'W - IT~S'W)] X 60 

Since the a function is still assigned to the @ key location, simply switch to 
USER mode. 



?l,o.- 
- - 

The HP-41C is s t iU  in d. 

15.9167 
O S f 7  L - + I I  

0.%53-, wg . . , 

Distana in nautical miles that 
~ d ~ s s e u s  must sail to visit Penelope. 

19.- 

PolarlRectsngular Coordinate Conversions 

Two functions are provided in rhe HP-4LC far polar/rwtangular coordinate conversions, 
Angle B is assumed to be in decimal degrees. radians, or grads. depnding upon tb 
trigonornettic mode first seI& by the m, m, or IGR*S11 functions. 



In the HP-AlC, angle B is qremtted In thc following maimc 

3 
. . 

D To conven from rectangular x, y culordinates to polar (r, 8)  coordinates (magnitude and 
angle, tesptctively): 

1. Key in the y-coordinate. 

2. Pms p=q. 
3. Key in the x-coordinate. 

4. Execute {rectanguIur to polar), Magnihldt r is placed in the X-register and 
angle 8 is placed in the Y-register. To display the 8 value, pmss [xlrl . 

When you e m t e  the function, the stack conrents are changed. .. 

... from thle ... ... to thia 

f t ? 
t t t 
I y e I n a t e 3 , R _ p - Q  
r --a--..n 



* - 
To convert fram p h r  (r, 8 )  coordinates to recmgular x , y. coodhatcs: 

1. Key in the vdue for the angle. 
2. Press [piiq. 
3. Key in the vorlue for th4 magnitude r. 
4. Exmute (polar io rectangulur). The x-coordinare is  placed in the X-register 

and the coordinate is placed in ~ h c  Y-register. To digplay the y-coordinate value. &. 
When you execute the function, the stack contents are chan ged... 

... from this ... ... to this. 

angle 8 --r p+ i l  y-wodfnate 
- r - - r O - ~  

After you exmute IRIpl or m, you can ~ S S  (*Crl to piace the c r l c d a ~  angk B 
or the calculolted y-coordinate into the X-register for viewing or further calculation. 



Radians mode selected. 
The y-coordinate is entered into the 
Y-register, 
x-coordinate keyed in. 
Magnitude r. 
Angle 8 in radians. 

1-1 GRAD [-1 

Display 
XEO-- 
4843s Grads mode selated. Displayed 

resulr remains from previous 
C - 

example. 
t~ .UMlO Angle 8 is placed into the 

Y-register. 

Magnitude r i 6  keyed in. 
-2.4721 The x-cmrdinate. 
7dWS The y-coordinate. 

Return the HP-41C to D E G m  
mode. 



The HP-41C computes both natwal and m m o n  ragarithms as well as their inveme 
functions (antilogarithms). The logarithmic functions are: (Notice that the keyboard 
execution and display execution forms of the n a t ~ ~ ~ a l  and common antilog functions are 
different .) 

Natural log 

Natural antilog 

Camnion antilog 

Natural log 
(far arguments close 
ta ong 

N a t d  antilog 
(for arguments close 
to zem) 

K e y b o d  and display: Takes the lug of the value in the 
X-register to base e (2.718 ...). 

Keyboard execution: 1*'1 Raises e (2.718 ...) to the power of 
Display exwution: LE*xl the value in the X-register. Prws 

I to display value af e. 

Keyhoard anddisplay: 

K e y b a d  exeeution: @I 
Display execution: 

Display exechtion: 

Display execution: 

Computes the log of the value in 
the X-register to base 10. 

Rgisea 10 to the power of the value 
in the X-register. 

Computes lo (1 + X), where Xis  
a number very dose to zero, 
1-1 provides greater p c i -  
$ion than when you are 
finding the natural Iog of num- 
bers e l m  to one. Example: To 
find the natural log of (1 + 
4.25678 X 10-61, key in 4.25678 
X 1LF a d  c x m t e  1-1 . 
Compare this to keying in 
4.25678 X 1 P  then pressing 
-1, 1, a, [url. (Set the 
display to 9 to view the 
results.) 

Computm (eX) - 1, w h m  X is r 
number very close to zero. 

provides m e r  precision 
than Ir'l for numbers very dose to 
zero. Example: To calculate 
(t'" lW) - I ,  key in 4.25 X 

10'' and execute 



Let's worb m Bmple  using m. The Wage of 
Muswr has instalIed a 12-a'clwk whistle in the 
tirehouse steeple near the center nf the village. If the 
sound lwef at the steeple (2.2 meters from the 
whistle) is 138 decikb. will msidents near theedge 
of the rown, three kilometers away, be able to hear 
the lunch whistle? The equation giving the somd 
level at the edge of town is: 

L = L - 20 log,, (rlr,) 
L = 138 - [20 log,,, (300012.2)] 

Where: 

Lo i s  the sound level at a point near the source (138 dB). 

r, i s  the diHance from the near point to the murce (2.2 m), 

L is the sound level at a distant point, and 

r is the distance from the distant point to the source (3 km). 

Kef8trokw 
. , . I l k  

W Q ~ Y  
3000 (-1 S,W.lrooo I 

2.2, I+1 .raw- 
ml 3,Ise;r 
20 I*1 m.8Ma 
[cHS1 -82.6WO 

138 1+1 75.3080 The sound lwel 3 kilometers from 
the firehouse is abut  75 dB. well 
above the level of normal 
conversation. 

The Exponentla1 Funation 
The function (m if you execute it fmm the display), is used to raise numbers 
to pbwas. ~ s h g w  permits you to raise a positive md number to any teal power-that is, 
the power may be positive or negative, and it may be an integer, a fraction, or a mixed 
number. @ also permits you to raise any negative real number to the power of any 
integer (within thc calculating m g ~  of the calculator, of course). 



For example, to calculate 37 (that is 3 x 3 x 3 3 R 3 x 3 x 3): 

Keystrokes 

And to calculate (- 16. 13)s: 

In conjunction with m, pmvides a simple way to e x m  mots. For example, find 
the cube rod of 7: (Thi is equivalent to 7Ia.) 

ge- 

Example: In her study of the effects of dams on 
salmon spawning patterns, Jeanneau Colly 
muat detsrmine thc velocity of water nowing 
down a sboct spillway on the Umpqua River. 
She finds that the fallowing quation gives the 
approximate velocity d water flowing down the 
spillway: 

V = [(I ,4910.015) 1.94.~] (sin 58)sk 



1 Sun- , , 

The water flows down the spill- 
way at B rate of 122 feet per 
seeond. 

Exwutinp,.tb fvadon autmatrcrlly gives you several different sums and p r d ~  
af the d ~ w , ; i a  'tht X- and Y-regis~eff at qdce, In order to make them vduts m i b l e  
€or mphisWiW statistics p~bkm, they arc aWomatiCdly placed by the dculivrur into 
a blbck d six Hotage =gisteft &at you &fine with the fundion. 

When you v u t c  m, the HP4lC ,prompts yw fm a mgister d d m s  with 
The admpu w m s  the bagimfng of a block of six statistical regrsrws. 

If yov have irot spkifi J a block of StatisticaI registers wing the functian, the 
statistical @istars will automathally be R,, thmugh R,,, But if  ON tbangc the locatbrb 
of ihe statistid reaistefs, that change remains in effect until yw change it again, even 
while ths'HP-41C is off. 
BFfm yw W n  my cdculatlons using the key, yon should fftrst dear the storage 
ngisw in a&umulati~ns by aecdng tht (elcar staristical -isten) functim. 
When you key in ai number and ~ R S S  the It*l key, h e  odculator p M f m s  each of the 
hllowiirg *tiens: 

I. %~in~X-~gisaetis~r~the~~oftbtfmt~atistiealregistEt.(the 
fikst swtistikal mgist& is presently dehed as R,). 

2. The ,$qlliw of the number in the X-register is added to tbe contents of the stmud 
I starisiical regi~zt w y  Md as Ro). 



4. The quare of the numkr in the Y-register is added to the contents of the fourth 
statistical storage register (presently defined as R,,). 

5. The numkr in the X-register is muttipliad by the number in the Y-register, and the 
product is added to the cantents of the fihh statistical storage ~gister (p~sently 
defined as R,]. 

6- The number 1 is added to the contents of the last statistical register {now defined as 
R,,). After all of the ahw steps are perf~rmed'by the calculamr, the total number in 
the last statistical register is placed into the display d the X-register. 

When you execute , the stack and statist icaL storage register contents we changed.. . 
... from this... 

To use any of the summations individually at any time, you can recall h e  contenrs of a 
statistical storage register into the X-~gisrer by pressing and the register d r e s s .  
Or ou can mall the contents of the desired storage register into just thedisplay by pressing 

N W  followed by the statistical register address, Rememkr that does not d o  
disturb the stack registers. 

When execulion of Ir*I or causes the conten@ of any of the stittisics registers to 
exceed 9.-9 X 1 W ,  execution of the function is completed, the contents of all 
of the statistics registers are updated, and 9.999999999 X lOPB is placed in the register or 
registers that overflowed. 

Emihple: Find Ex, Tx2, Ly. Ty', and f xy for the paired values of x and y Iisted behw. 

y 7 5 9  

x 5 3 8  

Clears the statistical registers 
( p f e ~ ~ t l ~  Rt, through Rrs). 

First pair i s  accumulated, n = 1. 

Second pair is accumulatad, n = 2. 



Third pair is accumutated, n = 3. 
Sum of s values in R,,. 
Sum of squares of x vdues in RIP- 
Sum of y values in R,,. 
Sum of s q w  of y values in Rt4. 
Sum of,productsofxandyvalms in 
Rib. 
Number d entries ( ~ 3 1 ,  

- Mean - 
0 - 

Z 
J The .function is used to calculate the mean [adhmetic~average) of x and y values 

3 
accumulated En the ~ i s r i c a l  re&ters. 
menpuemikm: 

7 1. The m e  cf x is calruW using the data a-ccumulated b the fint and last statistbl * re&-- mcse ~IE the registea that contain Sx d n; presently M n e d  as Rt , and 
d 

Rtd.) lh resultant value for memi uf x is placcd m the X-~gister. 

2. The mean d y i~~cdcuiated using t k  data accumulated in the third mi! tat  statistical 
regime. (Thest are the registers hat contain Ey and n: pmntly  ddmd as R,, and 
RH.) The resultant vdue fQin%m of y is placBd iti the Y-mghter. Simply pmsm 
to bring that value into the X-wiser for use. 

- 4  

The: easiest way to aecumulatk the data r e q M  for the tMs*ul function is by using the 
function as deseribtd above. 

The function is used to catcutate the sample m d a r d  devirrcion (a measure of 
dispaiorl m n d  the mean] of data accr tmlad irl tlrt statisaicd registea. 
When you execute m: 

1. Tbe m p i e  standard deviation of x is calculated udng data eccumuiated in rhc 
scatisti& registers containing Sx., $lt~,sand 0. (Tl~cse registers are. presently defined 

R,,,RrPI ~d Rls.) The ~ s u I ~ t  x is p j d  in the X-w~r. 
2. The ampie smdad dev^Wian of y is calculated using data accumulat& in the 

statisticat registers containing Zy, Xya, and n. trtgihrs m presently defined 
as Rm, R,, and FP,#.) Tbe reMlttant y value is pla& in the Y-register. Simply p s s  

to p l e  the y value in the X-rigishr for use. 



Again. as in the use of m, the easiest way to acemulate tbc w i r e d  data in the 
statistical registen is by using the @ function. 

Remember, wbm yon use to accxmalate valws into fk stalida -, the valw 
in the X- a d  Y-mghtefs an aammhkd. If you do not mtend on using the value in tlw 
Y-remr bou d y  single-variable a), be sum to clear both tbe X- 
. a n d Y - m ~ a s w e l l a s ~ s t a t i & s ~ ~  y o a ~ m u l a & t h e d a t a ~ ~ .  

m*. Below is a dart of monthly .mzhtm 
aad minimum w i w r  (ktober-March} rainPsll for a 

amage maximum aad minimum minthlls and th 
s& de- of tbe maximum d minimum 
rainfalls? W d  amounts are given in incha. 

ROOQQ Ckam the staristical registers (still 

0.- "J 
defined as Ral !hm@ RIB). 

the X- and Y-qhars* 
9.7000 
1.a040 First entry. Numbtr of data pairs is 

now 1. 
18.28a) 
2.8aWI Second entry. Number of data pairs 

is now 2. 
14.4700 
3.0000 



(ECJ 
Average minimum inches ofminfall 
per month {mean of x) is in the 
X-register. 

t4.7489 Average maximum inches of rainfall 
per month (mean of y) is in E k  

rainfall per month (x values) i s  in the 
X-register. 
Standard deviation of &urn 
raidfail p ~ r  month (y values) is in the 

- 
display. 

The illustration below shows what happens in the mck when you execute or 
m. The contents of the stack registers are changed,. . 

X 

E E I o f y w l r s o y  
_t m&xhrtrp+ inar  

Deletlng and Correcting Data 
If you key in an incorrect value and have not executed a. press or to delete 
the Incomct number or digits, and key in the m c t  number. 

e of the values is in error after 
the summations by using the 

, I I 

1. Key in the incorrect data pair into the X- and Y-registers. 
1 

2. Press a to delete the incorrect data, 

3, Key in the correct values for x and y . (If one value of an x, y data pair is incomt,  
both values must be deleted and reentered.) 

3 Ild' r #  

The corrected values for mean and stmdard deviation are now obtainable by executing 
the IYE*NJ and Is#vl functions. 



For example, suppose that you discover a feeording ema in the data you have g a t h d  
on the maximum and minimum AnfaIIs in Conallis, Ore&on, and yw distover that the 
maximum and minimum values for Januwy am actually 16;61 and 1-99. rather thso 15.51 
and 1.99. To account far the change in mean and standard deviation values: 

. I .  - 
Keystrokes 
14.51 

1.99 

m a  
The i n c m  y value. 
The incorrect x value. 
hEmw vabs have beea dew 
~ t h e n a m b e r o f ~ ~ w w 5  
(n = 5). 
The cmrect y value, 
The comet x value. 
The comt values have been 
summed and the number ofentries is 
now 6A 

T1# correct mead of the minimum 
~ p t r m o p t h ( ~ 0 f ~ ) .  
T h e c o m c t ~ ~ f t h e ~ u m  
~ p e r m a n i b ~ m e a n o f y ) .  

Thecoat  standard deviation ofthe 
minimum minfdl per month 
(x-values). 
The correct standard deviation of rhe 
maximum rainfall per month 

Audible Tone Functions 
The W-41C is equipped with two frmctions that allow you to m u e t  audible toms: 
r n a n d I r c r * l .  
When you press 1 , the HP-4 I C produces a series of audible tones. 

However, produces a single audible tone with a specified pitch. will 
produce one of ten different pitches when you satisfy the prompt with a number from 
0 (the lowest pitch) through 9 (the highest pitch). 



Tbe lde~imal fa octal) and la#:l {octal lo decimal) functions allow you to convert 
numben that &?n rbe X-register ro their decimal or octal equivalents. For example, to 
convert the octal number 326 to its decimal equivalent. - 
To convert the decimal C Keystroke 
8982 

r o~ogf mm 

number 8962 lo its equivalent: 

f f  you mempt to use when x is noninteger or the absolute value of x is greater 
than 1,073.741.823 (decimal). the display will show M T A  m. tf you attempt to use 

when x i s  nenintegerorthenurnberto beconvened contaiasan 8 or9, thedisplay will 
. The largesr octal numkr that can be converred b 7,777,777,777. 

Exchanging X and Any Register 
Earlier in this handbook you learned how exchanges the contents of the X-register 
with the eontents of the Y-register. Using you can exchange the contents of X with 
the contents of any stomp register. includi y the rest of the stack (T. 2. and Y ). and 
LAST X. 
To exchange X with another stack register or LAST X. execute m, pmss a (decimal 
poinrl to specify the desired ~gis ter  (T. 2. Y. X. or L for LAST XI. 

To exchange X with any n u m k d  register fmm 00 through 99. simply execute Ixc*l and 
supply the two-digir register address. 

Paper Advance 
This special function. m, is used in h e  HP-41C when you have the optional printer 
plugged into an inputloutput port on tk HP-41 C. 

causes the printer paper to advance one line. if the printer is plug@ into the 
HP-41C. In the absence of a printer, docs nothing. Please consult the owner's 
handbook included with the printer for additional funcdons and information. 



The W-4 1 C has five functions that are used to control the operating status of the calcuIator. 
Theyarelod. [OFF1,m. =,and=. Not i ce tha ta  a n d m  caanot be 
recorded as insrmctions in apmgm.  User mode is coatmlIed either by the key or by 
a specid USER mode flag. You will l e m  more about flags in section 14. 

Power ON 
When you press tho key, it simply toggles the HP4IC power on and off. You may 
remember from sectiw 1 hat the HP41C automatically turns imlf off after 10 minutes 
of inactivity to conserve bart~ry pbwer. When you execute the lo_nl finction ( 

f i l - ~  1-1 ), the turn-off feature is disabled and the HP-41C will no 
longer automrticaUy turn itself off. The @ function stays in effect until you turn the 
HP-41C off. 

Power OFF 
Whenexecutedfrorn thedisplay or in rtpmgram, t h e m  hnctionsimpty turns theHP-41C 
power off, 

m, which bgglcs the HP-41.C in and out of program made, can only be executed by 
pressing tL IPr#ml key on the HP-41C keyboard, niere is no display execution form of 

. In addition, cannot be recorded as an instruction in a p g r a m .  

ALPHA Mode 
The (ALPHA mode 4 4  function ws the HP-4IC into ALPHA mode, and 
(ALPHA nrode ofl takes the HP-4 1C out of ALPHA mode. and are most uss 
fu1 in programs. In addition, notice that and perform the same function as the 
-1 kty on the keyboard. 



PART I1 
Programming Your Calcuiator 





Even thaugh the HP-41C has many p w d  functions, you may wish to perform operations 
that are not already contained in the cdculator. If you have read through cbe introduction to 
this handbook, you have already seen how you can increase the capability of the HP-41C 
greatly by wtiting your own programs. 

Once tht~programs are stored into tbe dculataf s program m e w ,  tbey can bexecuted 
exactly like any of the standard HP-41 C iumiws. 

The HP-41C even allows you to define the arrangement of the keyboard. You csln com- 
pletely customize the cdcularar by writ ing your own specidid functions and assigning 
them to the keybard locations you specify. 

After most of the explanations and examples in this part of the handbook. you will find 
problems to work that let you practioe programming the W4 1 C. These problems a not 
essential !o yourbasic understanding of the calcdabor. and they can be skipped if you like. 
But we urge you to work them. Each problem bar been designed to increase your profi- 
ciency in programming and use of the HP-41C. 

If you at.e familiar with other Hewietr-Packard handheld calcuIators, yw still may wish to 
work through part 11 of this h a n d h k .  The HP-41C has many new capabilities that you can 
take advantage of in your pmgrams. Programming tbe HP-41 C is simple. just Iike on all 
other HP handheld caIculators. 

Note that in pmgmmming, there are usuaIly severat ways that a problem can be solved. So 
after you complete this hand'book, you may Find that you will be able to solve many of the 
problems faster, or in fewer instructions, than we have shown in our illustrations. 

Now let's begin programming! 

IRhY ra r -4 
A program is little more than a series of keystrokes that you would press to solve aproblern 
manually. Except that when you program. the cdculator remembers the kcyst rokes as you 
enter them, hen executes all of the spcified keystrokes whenever you wish. Because of the 
spcial capabilities of the HP-41 C. programs that you writecan be treated jusl Yke any other 
function on the dculator. 

Cmuhp.Plognm 
If you read the Intmduction of this handbook, you created, loaded, and ran a program that 
calculated the heat loss from a cylindrical water heater. Now let's create, load. and run 
another program to show you how to use some of the other features of the HP-41 C. 

- - 



One value you d e d  in order to calculate the heat 
loss from the water heater was the surface m a  of rhe 
cylinder. Let's begin the next pFpblem by calculat- 
ing just the surface ma of the top of the cylinder, 
which, of  course, is a cirde. The formula for the 

I 
area of P circle is A = d .  

Z b - c ~ ~ ~ ~ t h e ~ : o f , t t r e c ~ m @ l y y r n m I d f i r s t & h t l t e  mdimr, a d  h n  
sqae i t  try pwsi~mE3. WM 3011 wmkt-ptms Irl ta:- tIa quanrin. pi. 

TM ~egihnmgofr Program 
=kginnbgofsaclr p r a $ r a m $ r a m ~ W s M b e * ' ~ * * ~ h ~ ~ a ~ ~ f  
AU"HA.~!W&~~EF* br a two-digPt numb. m s ! e % p d ~ ~ ' w d k - ~  Es hkjtfratlc 
of, and mibuw, thepmpmywwrite'h.~few m~m#dsyhwmWIambow.~ouse 
.Em fI&tj YD la1 your pwgmm. Rmtm l b w a % e ; a b f e w  ~ , W  po9 S I M d  l d w  
a b u t  tabels. - I 8  



- - m, 
 he H B ~ c  mmlab;eling p-gmm easy. fbter. you wjll aee'how'th ;ealahtm actually 
prompts y6u label &nickers.) While you me in an ALPHA the sku- 
lator igpuras Improper chapcters (ea.. , . : ) and h s  not W t  my more than xvea 
chqCrem? The W-41C b e e  sot accept any more than two digits in a numeric label. 

Hem are wme 'exmpIes of prqm d improper prom labels: 

TRIQWI 
GO 
A (Usd # a I@ tabel.) 

Improper ALPHA 

RLIN. (Illegal m o d  in name.) 
GQMPUTER (TW many 

charaMiJ 

Proper Nu@c 

improper Hum&c 

t (Too few @its.) 
3@ vlo many digb.) 

Itahel U&g& Following are some cohsidemtiam that-you may find kIpfu1 in labeling 
your programs. 

Numeric IbeIs can k used smgr o m &  of times, even in the sm6e piogmm. 

, U y m l i b e l ~ d ~ ~ a . ~ d ~ ~ ~ t ~ d b y  theHP4lCformeof 
fix HP4lC standard fudw (e.g.,,!ml. m, ctc.) or h a  program in a plug-in 
a p p W ~ m ~ e , t t i E c a I ~ w i l l f i r s t ~ p m g a m ~ o r y f f m t h e ~  
naaae. Eft% &mi, the W4IC will execute tk namedpgmn* lf* name is not 
found as a law in ppogrsm m o r y ,  tbe HP-QlC will then ex- h e  s t a d d  
a41C furmctimac, the ap~Iicalion module fuaction having the tieme name. 

The Complete Program 
The complete program to solve for the area of a circle (one end of our cyPndrid water 
heater) given its radius is now: 

Assigns the name (CIRCLE) to and defines begin- 
ning of the ptogram 

s q u m  the radius. 

Summons pi. 

Multiplies r and rr to give the area of the chle. 

~ ~ e a d d p r o ~ ~ i n m e m o r y a r s d ~  
the program (mom about later]. 



Loading a Ptogram 
the HP-ll'IC is in P R W  tpwgram) mode, the functions and   pat ions hat ape 

nmmlly ekwnted When you press rhe keys me F I ~  c x * d .  haad, they are s t 4  in 
p v m  mmmy for h e r  exeutim. All but I& fdIm*ng qwwions cm be laded ituo 
pmgmm memory fw &t?r exe'csrtiorl. 

@El (clear progmn3 

R 
m (back mp) 

(single srep) 

(n~llibeff 0f #@sW) 

'pRBy'~PWm-key)  
I= El (go to tine- nmbrl 

( c d o g  tist) 

IPEFl (ddeie program tines) 

(assign) 
rUsERI WSER In& key) 

I1Yu#[] @ackumr memory) 

m ( p o w  on W )  
I ~ P Y  or hwdoad program) 

(go to end of p & r a m  mfmy) 

All other functions are I d  into the dc-r as program instructions to h executed 
later. Functions on the keybod  am loaded by simply pressing the mhted keys, F m -  
tions not on the keybard arc loaded by assigning the function to a key d prcssiag that key 
in USER mde ,  ur using and the function name-just tike you wouM if you were 
exwring the function w u 9 y .  (Refer to section 4 if you need to tefffsh your memory.) 

Y 

To load the complete pmpm hto M &uht~r: 

1. l%ss Ip#rrl to place the HP-41C into pragmm made. 

2. RwsImLifa to sel the HP41C toan unused @on of program memory. 

UShgm a . When you ptcsslm 11-Ej ., the cdculator is positioned to the chd of 
pto- mmory the 1st existing proem in program memwy), and is mcly for you 
to kgin keying in the instructions d your program. 'b display will show B# m-. The 
nn indicates the aumbcr of rcghm that am unused in -ram memory (morc abut this 
k r l .  
In addition to positioning the calculator to h - a d  of progrsm memory, lm a a also 
cheeks to see if the list prosram you keyed in was terminated with an i n d m .  If an 

was no! keyed in as the Iast instruetiom of that program, automatically 
inserts om. In this way the HP-41 C automatidy minkins prqpm memory for you! 

You can we that 1- 1 3  a is exmmeiy useful. Before win wig in a pmam, 
sirhply p m s  LB1 iz.13 . W n  you art fraihed, press m a  and the & u W  
tells you how rmtny ~ g i s t e r s  =.left in program memory before and after you key in your 
PIOPm. 



1 1  w n  - 
WY 'lbi~ AL+\-- 
00REG46 Places the HP-4lC into program 

mode. (Display assumes all pre- 
viom programs a d  key assign- 
mnts clear4 from calculator.) 

The AP-41C is now ready for you to 
begin programming. 

press to key in the ptdgtam for the area of a circle are: 

mc=1 m 

play indicate h e  program ntemoq line nrrmhr 
will learn more about "lines" later in this section. Now pmss 

ecessary to complete h e  instruction. 

al 'BL TWRCLE 
LPHA suing. rhe HP-4 1 C places T 

line number. Notice that as you 
pts you for the inpm, just like in 

Mow I d  the rest of the program: . I 

of the progmn (in line 51 and 
. Notice the FJwdN' lisplay 

P-NQ This places an in tine 5 and 

k A* 
--I D 

A - OOhEar0 tells you how m y  registem are left 
in p g r a m  memory. 

The program for solving the area of a ~ i m k  (named CIRCLE) Is now loaded into program 
memory. 1 I 



~ a m i ~ m ~ m ~ o u ~ e i t h e r e x e c u t e  i t u s i n g t t b e t  key,oryoucanassign itmakey 
llndexe~utc it by pressing that key in USER made. k t ' s  tty it lmh ways. You will fmd the 
USER mode q x d o h  saves yw time and keystrokes. 

When ym run a pmgram, the HP-4 IC has two pmgmm execution annunciators that appear 
i n  h e  dispIay . As program execution pmgmses.. a )- appears in tbe display. Each tinme 
the program executes a program label, the j- moves mms the display one position 
to the right. When the )- is in the lw position on the right of the display, the j- mts 
back to the left of the display. 

As an a d d i t i d  aid, the HP-41C also tums on the annunciator in the display 
while a program is executing. When the program has cclmplete.d execution, the 
munciator turns off. 
After a program executes an -1 or m, the 3- will  not appear, but the 
PmM annunciator will be displayed. 

These aids provide an indication to you that the calculator is executing a program. You 
never have any doubt during the execution of a long program; you can easily determine that 
the calculator is opewing, 

Take the HP41C out of mode now by p~ssing w. Notice that the 
display annunciator tums off. 

Next, uw the CIRCLE program you crated to find the area of two circles with radii of 14 
inches and 0.55 meters: 

14 74- The Rm radius in inches. 
XEQ-- The HP-41C prompts: Execu~ 

whuf ? 
Tfie answer in square inches. 

le seoond radius in meten. 
WEQ- h e  prompt. 

rn oS5w - n~ answer in qvare mnn. 

Now, assign CIRCLE to the @ ky lo~ation and find the area of two more circles with 
radii of 10.7 inches and 0.439 meters. 



rcegartroke 

m !  ASN- The FfP-41C prompts: Assign 
what? 

i=J CIRCLE [m ASH QRCLE, Assign CIRCLE to which key 
locarion? 

(El SN URCE 15 The CIRCLE function i s  assigned 
to row 1, column 5 (m). You can 
see thu keycode assignment if you 
hold tbe key down momentarily. 

0.9509 Bleces the HP-41 C in USER d e .  
Any functions you have asigned to 
the keybad  become active. The 
displayed numbar mmains from the 
previous example. 
Sirm CIRCLE is assigned to a , 
when you press in USER mode. 
CIRCLE is executed. The answer is 
shown in square inches. 

Now compute the area of the second circte, Bm this time, hold the function key down 
momentwii~, Notice that the W 1 C  pmmpts you witb the USER mode function name. 
(When the calcd~or is set to normal mode and you press and hold the key, the HP-4IC 
pmmpts you with h e  n o d  mode function name.) 

TCYRCLE Hold the key down momentarily. 
0.- quare meters. 
0- 
m Takes the HP41C aut of USER 

mode. 

USER ,m&e exectltion is that simple! lt lets you execute functions you have written just 
like any other function on the HP-41C, and you control the keybard location. To com- 
pletely customize your HP-41 C, you simply assign programs aod functions to lhe laeations 
yw specify. 

Unlike the standard HP41C functions which can mch be assigned to several key h a -  
tiow), yw can only assign a program that you have written to a single key lwatim. The last 
'kw stssi~rnent that you specify is the only one that applies. 

IncIuded with your new HP-41C are some aids to Mp you Iabel the k e y M  for USER 
mode operaion. Them m plastic overlays on which you can write Man a m ,  and 
the= at.e prt-printed sticky-back lam printed with thc name of t d  s t d a d  HP-41C 
function. When you massign a function to the keybad,  simply write the function name on 



an o m y ,  or if the function i s  a standard HP-41 C function, pIam its wmpnding labelin 
place on an laverlay. When thecalculator Is in USER d, &ply put tbe overlay in place. 
N0tii.e also that blank sticky-back labels are provided so you can write on them and stick 
them in place on an overlay. 

The masigned keys m a i n  massigned in USER mode until you clear the comsponding 
p-ms frum program memory or reassign the key Imtiw again. For example, 1-1 
wi11 remain assigned to tbe key lacration until you clear [-I fmm p m p m  menwry 
or nsssiga the @ key agam. 

You may remcmkr b m  sectition 5 that program memory md storage registers both store 
informatian in the c&ulaor's m e w .  Memory can be defined for use either as program 
memory or storage registers. When a portion of memory is &fined for use as ptognm mem- 
ory, the calculator stores tbe p g m  information ia registers. A single, romphe 
operation stored into paagmm memory is callud an instruction or line. 

What Are Instructlam and Unes? 
The HP-41C has been designed so hat  you need no& w m y  ahmabout program memory 
structure-dl you need to do is key in your pmgmm instructions-the HP4 IC takes care 
of the memory, automaticaUy. If you finzi that you naed to h o w  the relationship buwccn 
instructions and program memory, appendix D lists 9 HP-41C insmtions and the byte 
requirements of each, as well M I bridexplanrtion of how progm memory is structured. 

An instruction or line in a pmgram is a series of keymkes that make up o m  complete 
o p t i o n  in a pmgram. Each complete instmction is given a line numb Line numbers are 
what appear In the disphy when you Ioad a program. Depending on the kind of instructions 
keyed in, you can store up to seven instructions in each program memory ~gister. But 
again, you need not be c o n c e d  w'th the details of pmgmm memory bbeause the H P 4 C  
takes care of them for you. 

Instrwtions consist of a single function and dl of 
the inputs necessary to complete the operation. 
Complete nu m h  in a p g n m  are treated as single 
instructions and take up only one line (e.g., 124.75 
is one line). Examples of instructions am lcobil, 

6 and 3. alone b a complete 
h t m c t i o ~  becaw it p d m s  a single operartion 

dd-"B- additional input or data. But 
md done am rtof compiete instruc- 

ti-. since I and CMI -require number 
inputs ta cmplefe tb optration, their iastructions 

numbtr ie included. 
examples of oomptcte 

operattons. 



When a p r a m  h e  conwins an htraclion whose name is too long to display all at 
om time, the BP-QIC "scroh"the information through tbe displap. Sectioa 8 shows 
how mean be used to view these program lines. 

Thr-HP41C/41CV and in)ti.l ConffOurnlon 
Thc HP-4IC cornea standard with 63 =gisten; the HF-41CV comes standard with 
319 rc*+ Initially, ~e arculators allwte 46 rtgisters to program memory. The 
remaining I7 remen in the HP-4 1 C or 273 registers in the HP-41 CV arc allocated 
to data ~ t o m ~ .  In rhh handbook, ail n $ e m s  to memory aUowiion ussum your 
mIcsrhtor's inithi wwmoty cot f t ta t im unless o r k w k  specijhd. 

Changing Memory Allocations 
If at any tima you fill program memory and attempt to load more instructions, the 
ea1cu)ator wikl pack program memory and dhphy . When program 
memory L full, en& time you attempt to load an instruction the dcnlator packs 
program memory and spin displays my AWW. By executing @ize of &ru 
regiWers dIomfon) you can change the number of rtgistetrs that are alocated to 
program memory and data s t o w  to make room for more program instructions (or 
to change the number of data storage registers). 
When you execute m, the dculator prompts you for a threedigit number from 
000 through 319. specifics the total number of wgisters allacated to &ta 
sioruge only. When you change the data storage register allocation, the number of 
qhtm in program memory is automatimfly than@. If you incmse the storage 
register allocation, the number of registers in program memory deercascs; if you 
decrease the number of data storage registere, the numbar of registen in progtam 
memory automatially incmum, 
Note that if you execute and attempt to decrease the numbar of registers in 
program memory when those regism con& program insmdions, the calculator 
will pack promm memory and d kplay my.mm. BtEore you can change program 
memory into data storage registers, you must clear enough p r o p m  instructions out 
of promm memory to make room for the reallomtion. This prevents you from 
accidentally losing program instructions when you execute m. For example, if 
you add four registem to data storage, you automatically decrem the number of 
re&tars aUoc8tad to program memory by four. Note that data storage registers are 
numbered 000-3 18. So m 0 2 1  allwites Roo through Rm to data s t o r a ~  reghacrs. 



- -9 What is the desired data storagr 
regisr~r allocation? 

02 1 AOOOO The allocation is now 21 data 
storage registers and 42 HP-41C 
pro.gram registers or 298 
HP-41 CV program registers. 
(Number of program registers wilI 
vary P programs or key assign- - aasnts rcmah in your akalatrrr.) 

S E E  
0,0000 Returns to the normal allmation. 

Y w  can a110~1tte the memory in your calculator entirely to daW storage registers, 
cntircIy to program memory registers, or to any combination of data storage and 
progmm memory that you d ~ h ,  

Continuous Memory 
Programs that you record in program memory remain tbetr~ until you explicitly 
remove them. The Continuous Memory d the HP-4IC saves the programs, m n  
when the alculator is tartled off. 

The 1-1 funstion 
As you read earlier, when you enter more f h u  one program into program memory, 
you shovld separate those pmgtams using an h&on. tells the 
alculasor that the end of a p r o ~ m ' s  spa= in progtrtm memory has l w n  reached 
and a11 subawquent fines belong to another propm.  For example, program memory 
now looks like this 

The tnd of the p r o m  a d  its 
space in program memory. 



When you e r e s s ; ! ~ I ~  13 1 &gin a new propam, the new instructions me add J after 
the 1 s t  instruct iorl in p g r a m  memory. Tbe HP-41C makes program menmy mart- 
agement sa easy that you need not wary  about wfiete program are pssitioned in prngratn 
memory, fusk 13ixj ,behre you &gin each pmgam and the positioning is done 
for you. 
T h a  is a permanent located at tha current battom of program maor$  R 
w p t  k deleted and instfuctions cannot be hmted hfter it. For thh reamli, even 
thaw the basic HI-41C has 64 registers and the HP-4lCV has 320 reghrs ,  a 
poYti~n of om register'js mnmmd by the permanent m, which is designated 
. tW when displayed. Thus* you sw +hen you IREiDgthe first 
thm. 
Pot the pp&ofthis  book, a "program" or a "program is everythiqg between 
(and h1uding)l the initial D L  for the pgram aad tB END of th mg-. 

Clearing Pra~rams 
You can clewmy pmgmm you have loaded into program memory by simply executing 

(cIeirr prbgmm) and specifying the progm name. 

a cleats dl instructions of a pmgmm including the p g m m  labet and the program's 
instruction. For this reason, it is important to include irtstructicms in your p- 

grams. For example, if program memory h k e d  Eke Mi ,. . 

00 
O f  LBLTTESTt 
02 LOO 
03 + 
WSrOfO 
05 RTN 
08 LBLT TEST2 
07 LOG 
08 - 
09 ST0 If 
10 RTN 

. . . and you d e a d  TEST1 , all of the instructions from Iine 00 d TEST I dawn to the first a (if one existed) would be cleared. But if you include instructions, you can 



selectivdy e l m  programs f i r n  program me-. Forexample, Emgram m~mory loaked 
like this. you could clear just TEST1 or TESE!. 

00 
01 LBLTTEST1 1 
02 LOG 
03 t Ylw could ckw just these instruc- 
W ST0 f 0 . tions by &muting m. specifying 
05 END TESTlasthepmgramnarne .or... 
00 
01 LBLTTEST~!: ' 

02 LOG 
03-  
@Sf0 71 
0s END 

... you muld cfear just these 
instructions by executing , 
spcifying TEST2 ots the plpgram 
name. 

When you execute and do not specify a function name ( p s s  l m l  ), the 
HP-41 C c1ears the' program the caIeulat6r b currently positioned to in program metmy. 

To clear the entire calculator {dl pmgmw, nqisters, qdgaments, flags, etc.) with the 
"master clear:" turn the HP-41C OH, hold dawn th key, and tum the calculator 
back on again. The display will show 

At this pint ,  we dig- for s moment f#n~ our discussion of the calculator itself to 
familiarize ourselves with a fundamentd programing tuoi-the flowchart. 

Flowchans are outlines of the way a p m g m  d v e s  a problem. With over 400 possibk 
lines (2200 on a fully -enhanced HP-41C), it is quitecasy to get "iost" while creatinga long 
program. especially if you try to load a program from beginning to end with no breaks. A 
flowchart can help you design your programs by breaking them down into smaller groups of 
instructions, 

Flowchms can be as simple or as detailed as you like. He* is a flowcha that sho 
operations you executed to calculate the area of a circle according to tb formula A= 
Compare the flowchart to the actual instructions for the program: 



Flowchart 

p u p  of bstructians was replaced by one blwt in the 



c ~ p q ~ n  p&e,  a d '  me that d e g -  r flowchart e x e l y  ft&t 'k visdleirtg a 
*--. 
Flawbharts ire l i m y ,  from.tap ,kb bttMn. T h i s ,  BOw of* 
p g & m  i!ht~ b e g i n i ~ g ~ t ~  wdi ~ d i l t h ~ ~ & ~ f l ~ ~ ~ ~ ~ y ~ ~ r r l e t i m e s  vry. r b q h -  
out this handbook we liave held to tlie wnventfon of&l& fmttK-h@dng andencbofa 
pwgrwn.w &, m & ~ w t o  rtprestnt the .kct id '@-in  a8pqmm, We 
use diamonds tp rapm.nt decisions, where: tk p m p m  must decide wxch of two 
a Imives to &e. 
Fbr~exmpk, if you hd m.mmb& w i h d  to d t k  t that -Id display 
only 'the lmgix, you might deSp yo& pisgram by ~ , ' d r a h $ ? P  ,iIowchart that loirked 
like this: 

It would bz a simple matter to go back aad insert group of inmwtions for each element of 
dlc flowehmt. As yw work through this handbook. you will h m e  more familiar with 
flowcharts. Flowcharts will help p to or&aniw, diminate crms in logt and flow, and 
document your piogram. 







Wten you may wish to dtet or addto aprognun that ym b v e  keyed into thl:cakularor. The 
HF-41C b a  sevetal editing functions hat permit you to easily &an@ any lines in any d 
your programs witho~f reloading the entire pmgtam. 

Hew are the HP-41C editing f r m c i i ~ ~ ~  and what they dq: , ,I 
I'cCmp~ogrn) Clears the named program frwn -gram memory. If the proem or 

an ALPHA lahl indde the p m p m  has been assigned to a key €or USER m d e  exmu- 
tim, tho= a3signment-s ate also nullified. 

,lcprrection) In PRGM (program) mode, deletes keystrokes while you are eneriog 
data or ALPHAS, or defetts entire limes that are alressdy stored in p m p m  memory. 

(single step) In PRGM mode, st- forward one line in program memory. In 
mmd or USER mode, ejtccutcs the currmt line and steps forward one Une in pro- 
gmm memory. Also, while you are using - , m steps forward one entry. 

(backsrep) In PRGM, nonnal and USER mocks, ( skps back orre line in pmgram 
memory; no instructions are executed. Also, while you are using - steps back 
one entty . 

(go to line q u m k  or ALPHA label) When yw specify r thmdgit 1he number, 
sets ealcul~ar to that Iim. Wen you specify m a H A  label, sets the cakulsnor to 
that Wl. Pressing a sets the calculator to the end of program memory and tells 
you the number of unused registtrs that remain in p~ogram memory. This also places an 

at the and of the prcvious program in program memory if one is not already present. 

(size of d m  storage register a k a t i o ~ t )  When you specify a three-digit number 
W l r g  an allqcdtion d registers to data amge rtgisters, pmwm memory is ammat- 
ically d j u W  d all remaining misters arc allmated to pmgram memory. Any time the 
HP-41G-WedIy displays 1 3 ; you must change the n u m k  of storage registers 
(which, automatieally chimps me size of prn~ram memory) before you continue. Refer to 
section 7. 

(delete p r o g m  muwry linesf When you specify a thtte-digit number, the HP-41 C 
deletes that number of l ies  beginning at the eumnt gosition in memory. The func- 
tion on?y d e b  insuuollm within a program and up to (but not including) an 

' t  w L - 
I I t2s - 



T 

instruction. If you specify a dtkte. number that extwds across ttae of a program. the 
HP-41 C only deletes up to the of the program md stops, If yw anempt to delete more 
lines than you have allowed, the calculator simply deletes lines up to the end of program 
memory or an instruction and stops. 

Let's lod a program into program memory and use the editing features to modify it. 

To determine the heat loss fmm a cylindrical water hater, you need to know three tbings: 
the area of the cylinder, the convective heat transfer coe€frcht, md the ternpecetuR dif- 
ference between the cylinder surface d the surrwnding air. In tbe introduction to this 
handbook, you wrote a program (HEAT) that determined t$e beat loss from the water heater 
gi wn the area, the heat traasfer cmffiient, and the tempxature differenn. In section 7, 
you wrote a program called CIRCLE to determine the surface area of one end of the 
cylinder. 

L 

Now let's write and lod a program that &&mines 
the tmal surface area of the cylinder given its height 
(h) and radius (r), The formula u d  is S=fZlt?) + 
(2mh). Bclow are the inomtctianr for the pmgrarn. 1 
assuming that the radius and the height have been 
placed into the X- and Y-registers of the stack, 
respectively. The name of the program is AREA. ' 

Keystrokes 
lPRarr Places the HP-41 C into program 

mode. HP-41 C is positioned to the 
top of the previous program you 
executed. 
Scts the EJP-4 1C to the end of 
pmgmm memory and tells you the 
numbw of unused registers left in 
program memocy. 

Names the program. 
St- the radius (r) into storage 
register b,. 
Squares the &US (*). 
Summons the quautity pi. 
Multiplies ? by w. 



I - -  ' 

a3 X O Y  Moves the height (h) into the 
%-register, 

Og RCL O t  Recalls the radius (r) from storage 
~gister R,,, . 

R $0 B Muftiplies r d h (rh). 

?I PI Summans the quantity IT. 
f2 * Comput&s d. 

a $5 2- 

74 * Computes 2nm. 
$5 + Computcs S= (M?) + (2Irth). 
#REG40 Ends thE program and teUs you bow 

many registers arc kft in program 
mmny.  

- .  
Before you can run the AREA program, you must iniriulize it. 

-Fwmm 
when you iilitialize a pmm, all you do is st! up all of the requid inputs mnd m d e  
settings p r b  t~ the rrctud m n h b  d it. Some program contain initializing mutines that at 
upthkclut~~ tom %lie pmsram. In'otber pmgmms, Iikc AREA, yau may haw to initialim the 
proem manually Trom the keybod.  

ln our AREA pmgnm, we must place the height (h) into tb Y-tegiser of t)tt stack and the 
(TY into the X-register. To Inieidim AREA with the values sf 50 i r l c b  for h and 1 1 

iriehes for r: - 
.I 

-2 
Keyshokes 

50 

11 
d 

' . 

k 
~ I ~ ~ , . ~ ~ ~ ~ ~ ~ ~ ~ ~ a , ~ ~ i & ~ M f t a s l i z r a B ~  - 
* , & S > ~ I ( ~  df 1.1 jf&& 

k 

DlspW 
Takes the HP-4tC wt of program 
mode. 

S- Tht h valw. 
50- The )I value is in the Y-mgister 
I f ,  The r value i s  in the X-register. 



To run AREA you only bave to ex=* it using or assign t to the keyboatd for 
single-key exemtion. ]?or mse of use, let's assign it to the key l d o n  a d  ?ha 
execute it in USER d. Whm you assign a pro- (that you have s(ored into p m p m  
memmy] to a key location, the cdcdatw membm the sdpmmt by stwing it with tbe 
LBL of the. pgram. 

Z~l.oa00 AREA is now assigned to the 
key location for USER mode 
exeeut ion. 

I f  ,0400 Places the HP-41C into USER made 
so you can use the reassigned key. 

431 6.01 73 The area of the cylinder in square 
inches. 

Now compute the area of a cylindrical water heater thsl has a height of 58. I85 inches and a 
radius of 9.25 inches. 

Keystrokes 
58.185 I-1 
9 . s  AREA is initialized with a new set 

of data before execution. 
Total area of the cylinder in square 
inches. 

Let's see how the HP-41C editing functions can be used to examine and modify AREA. 

~ C o m ~ ~ w ~ o f a P l o g r r i ,  . .  . 

To begin editing a program, you may need to set the calctllator to the beginning of that 
pmgmrn. There are several ways to do this, depending on the status of the calculator and 
y bur personal preference. 

To reset to the winning of the progm: 

1 .  In normal or USER mode, if the cakulator is already positioned to a line in the desired 
program (tog.. if you have just executed the pgmm) .  p ~ l  . This sets the 
cdculator to line 0 of the current program. 

2. In noma, USER, or PRGM d, if tk calculator is already positioned to a h e  in 
the desired pmgram (e,g., if you have just executed the program). press lm a 
000. This sets the calculator to line 000 of the current program. 



I 

3. In normal, USER a PRGM mode, press 1-1 and spe~ify the program name 
(e.g.s~m 171 -1- [=I positions the d c u h o r  to the ALPHA 
lakl  named AREA in p g m m  memory). 

To met to the beginning d AREA: 

-11 I J ~ I U W I -  ~urntxx remains tmm previous 
eyample. 

You could also bave used ar mla lXWl to wset the calculator to the 
Mining of fhe AREA program. 

to PRGM mode to ,fy .at the calculator is now set to the beginning of 
AREA. Make sure to set the cdcuhtor back to normal mode. 

801 LBtr#?- Rograrn m&. Line 1 of AREA. 
9,BtW86-Back to n o d  mode. 

stored in program 

. . 

V=.-W-- The hcighl. 
-1, The d w .  

a ~ d i t o I d a d o ~ n t D s e ~ ~ o n b t t s e a e x t l i a e . W I a e n  outel- & next instmtion is e d .  (lf you hold it down m long, the 88T WUI be 

I 4  : 

01 LBLrAlPU lnswctim in lint 1 is seen when 
- 

i you hotd down. 
# .  WlOo AREA i n s d o n  is 

executed when you release m. 



The Bm instruction of AREA is executed when you pnw and release m. Continue 
e x a d n g l e  p m w  1Wby line by pressing m, W e n  you Wd f downI you = 
the instfu'ction in the next h e  d the program. W4ea you r n b  Isstf that instruction is 
executed. 

- e ~  
- w  

02 Sf0 07 The next line. 
292100 Executed. 
M XI2 The next line. 
8S3.2241 Executed. 
WPI  
3.1418 
05* 
2-- 
062 
2.0000 

# x o v  

09RCL O t  
29.2700 
10 * 
9,8553200 

Whenyoupressm surdreachthem ofapmgmm,thenextpmsof~ positionsthe 
calculator back to the beginning of the p m p m .  You can see that the urn of lu*ll 
instructions is important. 



I 

i 
2: 

J 

-L 
You have seen how can be used in n m d  or USER mode m execute a program one 
line at a time. Using in this manner can help you creak program and locate m r s  in 
them. Now let's see how you can use f , , , esd1,andIoroi a nnn in PRGM mode to help - 
you modify a: pmpm. 

Madff/ingaPmORm 
S i m  you have just completed the execution of the AREA pmgram, the calculator is set 
back to hmkghiq of tbe program You can verify tbig by placing tbe dculator into 
=M ha* (press lPRoVl ). Ptess moe to see ?he prb- IaW. 

WJ 
oP.'Rga',a 
Of iBLT-' The Une number and inSt~etim are 

displayed in PRGM made: 

Now let's modify the ABEA program so that the X-registerrontents will automticsrlfy be 
displayidat-n points in theprag-ram. We will m m p P s h  t h i ~  by placing lPsE ((paus) 
i-m ip the ptrogtam to halt the program atld diqiay the conrents of he. X - n g i s t e ~  for 
~ h t  om &cad, tbm resume execution. (Ma about later.) 

00 
O f  LBLrAREA 
02 ST0 Of  
03 xrz 
WPI  
05* 

We will inserta after this line g: - to display the area of the top 
# X<>Y of the cylinder ... 
@J RCL 01 
10 * 
f l  PI 
I t *  
13 2 ..: and a after this lint to 
14 * - &splay the area of the cylinder with- 
I5 + out the top and bottom. 
I 8  E M  

To begin m ~ n g  your *gram, reset the calculator to line 0 of AREA. 



Sing IeLine Viewing Without Execution 
You can use (single step) and Iesrl (back step) in PRGM mode to single-step to the 
desired l h  of program memory without executingthe program. &b press of 1 mps 
forward ane Iint in the program, and each press of Lasrr steps back one line in the program, 

Both and operate only within cbe cuuent pro- Pressing issrl when b e  
calculator is set to the end of a p r o m  positions the calculator back to the beginning of 
that program. In a similar way, pressing I when the calculator is S E ~  to the top of a pro- 
gram wsitions the calculator mund to Che end of that program. 

00 
Ressing when rhe cdculator 
is positioned here, moves the cdcu- 

PIDIP='- 

-04- - Pressing when tlmt dculator 
Of LElLtAAm is positioned at the top of the p m  

gram mwes the calcutamto the end 
of this program. 

+I6 END 

Lines in a pmgram with names longer than the display am "scrollad" tbugh the display 
to t h  left. Issr] and can be used to view all pmgmm lines repatedly, even bng 
insuuc~ion npms that are scrolled. 

Remember, in n o d  and USER modes, is used to execute propm one fine at a 
tinae, and in PRGM mode, is used to view pmgmms without execution. However, 
[esT1 is used for viewing only and does not execute in PRGM, normal, or USER males. 

Now, u s e m  tomov-etbecakubrdown toUne7 sothat you mu insertthe Irrel (pusel 
instnrction, 



n7& We wiII insert a after line 7. 

You can see that the HP-4 1C is now set at She 7 of pmgmm memory. If yw press a record- 
able opmtion now, it will be loaded into the nexr line. line 8. of program memory. and all 
subsequent instructions will be "bumped" down in program m e m q .  

Thus, m load the inarmtion so tha the program will review the eonrcnts of the 
X-register: 

08 XEQ-- 
08 PSE The instruction is now s t o d  

in line 8. 

Now let's see what happened in pmgmrn memory when you loaded the Iw#l instruction. 
With the calculator set to line 7, when you loaded the m, program memory was 

... Itm this ... ... to this. 

04 - - -00 
01 LBLTAffH - to1 LBLTAREA 
02 Sf0 01 - 4 2  ST0 01 
wxta wos xt2 

ww PI 
06rk 0 5  * 
082 -08 2 
07 * -07 * 
08 X c r Y  The IPPKj instruction was inserted 
09 RCL 01 here. 
f o r  = -  10 RCL 01 

All sub-nt instructions are 
12 $ "bumped" down in p m p m  

memory. 
74 * 
16 + 
16 END 

E 
I 



When you inserted an instruction in the program, dl instructions after the one inserted are 
moved down. Note that if you begin adding instntctiorrs and the display shaws ' " "" 

you should attempt to insert the instmion again. If the display again shows 1.. . . -. ., 
you will need to stop and e m t e  the slzEction presented in M i o n  7, to change the 
number of data storage regi~ers, Der;reasing the n u m b  of dm storage tegisters will aufa- 
matically i n c m  the size of p m g m  mem~ty .  For funher explanation, refer to seetion 7- 

Going to a Line Number 
It is easy to see that if ybu wanted to single-s&p from line 000 to some mmr~ line number 
in program memory, it would take I great deal of time and a number of presses of the 
key. So using the m m  nna function, you can set the cdcuIa?or to any line in the 
program. " [=I nnn cannot be recorded as a line in a program.) 

Whethw the caiculator is set to PRGM mode or normal d e ,  when yw press lmlTJ 
nnn, the deulator immediately jump to the program memory l i i  number specified by 
the threedigit number nnn. ~ernernberl-I a nnn always guts to the line numbtr of tbe 
current propm. If the dcuboris  not already within the boundwy ofthe desired program, 
yau can easily sel it to that program by pressing =I and specify hg the pmgram name 
( e . g m , L g T o l E I I m 1 i  ,I-1). 

Let's use Im r i  nnn to set the calcuIator to line 015. We will insert a instruction 
after that line to review the contents of the X-register (which is, at that time, the area of tbe 
cylinder without the top and httom). 

. ' 

$5 0 Line 15 of AREA. 
18 XM- 

- - -  The insftuction. 

When you added the instruction. the program was dtcd ... 



... from thls ... ... to this. 
- .  
- - -90  

42STOOt - -02s702001 - 03 Xt2 

-05 $ 

'k,, II . 
I - - 

Ail subsequent instructions are 
moved down in pgmm memory. 

with memory module 
tr of 1,000 or grtater, press 1 in place of the 

thousands digit. You then key in che t k  r e m h h g  digits of the h e  numbtr. For 
1,800 h e  program, h g I y  prcsga IGtPI I7 EZW 

- I 

U mOIea*l 540= go to liae 1540 

i fy ing a line number form1 that is larger than the - a m n t  - pmgmn will; simply set 
alculator to the of that program. 

- 1  . 
I -51'1 

iimodified AREA program, you have only to take the c&uWdF diit'of PRGM 
m & d ,  since the cdeulator is still in USER rnode, simpiy press t h e m  key (remember 

ned AREA to the key location for execution in USER mode). 

(Run the modified AREA program fur values of 7r (height) and 14" (mdius): 



Display 

2 9 ~ ~ . t r  A ~ & e s  the HP-41C out of PRGM 

9 
mode. The displayed number 
remains from the previous example. 
The b value. 

f4, The r value. 
falm' After reviewing the X-register 

contents two times during the run- 
8,0gZM27 ning program (first to dispiay the 

area of the cylinder ends. and then 
to display the area of the cylinder 
without the ends). the answer in 
square inches is displayed. 

Now run the program again for a beight bf 2.2789 meters and radius of 0.397 meter. (The 
final answer is 6.6748 square meters.) 

Deleting Instructions 
Often in the modification of a program, you may wish to delete an instruetion from pmgtam 
memory. TQ delete theinstruction to which thecalculator is set, simply press the nonrewrd- 
able function Q porrection) with the calculator set to PRGM made. (Refer to pages 
42-43 to see how works in normal mode.) 

Wben you delete an instruction from program memory using a, the calaulatar moves 
to the line before the deleted line and displays it. 

Far example, if you wanted to modify AREA again so that only the final answer is 
displayed, you would first Mete  the instruction that is in line 8. 

lPACiYl 

at3 OOB 

- .  

'Hams the HP41C into PRGM 

I" " Sers the HP-41C tg line 8, the loca- 
tim of the first (pause). 
Line 8 is delemi and the calculamr 
moves up w line 7. 

You can use to sm that the was deleted and all subsequerlt lines were moved up. 

Tfre a was in 9 but was moved 
up to 8 when you d e i d  the m. 



When you set the HP-4lC to ine 8 and pressed to delete the m, the pmgnm was 
altered . . . 

... from this .. I .  ... to thlah 
- -00 

Of LBLTAREd -Of LBLTARm 
02 ST0 01 - ~ 4 2 !  ST0 01 
03 Xf2 - 4 3  Xf2 
LFI PI - v04 PI 
05 * ,05* 
082 bObi2 
07 * t07 J(c 

08 PSE 
08 X<>Y ~osIlCL01 1 
f 0 RCL 01 , I0  + 
f l y  7-11 * k f t  PI 

r l 2  Y 
13 * r f 3 2  
14 2 ~ 1 4  * 
16 * r f S  PSE 
16 PSE ~ 1 6  + 
17 + r t tENLl  
18 E M  / 

Nw, to &l& & instruction that is at line 15: 

r* One deleted here. 

These instructions all move up. 

  he is deleted from line IS and 
Ihe HP-41C displays line 14. Sub- 
sequent instructiofis move up. 

S,aE7&? T a b  the HP-4lC out of 
rnGM mode, 

Run AREA in USER made (press m) for two cylindrical water hatea witb the 
following dimensions: 

1.329 meters (h), 0.481 1 mettr (r). 
(Answa: 5.4716 square meters.) 

17.24 feet (h), 9 feet (r), 
(Answer; 1,483.8370 square feet. ) 

In the HP-41C is another editing function that allows yw to delete lints from your p m  
grams. This function i s  tdebcc lines). When you execute m, the HP-41C prompts 
you for a threedigit line number like this: a. . This three-digit number specifies a 



numbr ~ P b e s  to Mete h m  the cmmt p g m m  (the progmm that the cdculator is cur- 
rently p s i t i b t d  to), The d d a m  deletes tbe specified number of Iines h g h h g  at the 
current po~ition in the pmgram. opeTgteg only ia PRGM made. 

So, if you have A #line program and you wish 10 delete t 6 lines winning with line 6. you 
would first set the caIculator to line 6 of the program. Then you would execute md 
spec@ 0 16 to delete 16 lines. Wirh the cdculatar set tn line 6 of our imaginary program. 

0 16 WOUM change the pmgrarn ... 
... from this ... ... to this. 
00 - 00 

01 LELTBEQIN 
02 - m 02 
03 03 
04 w -- 05 RTN 

06 LBL 02 
With the cJculator set to line 07 

0 1 6 would delete 16 lines. I .  

The function will nd delete lines beyand an instruction. For exmpk,  if you 
execute and specify 840 lines, arid the= am less than 40 lines in the p g m .  the 
calculator will only delete up to but not including the tElwh insrruction. 

With the calculator set to line 6 of our imaginary program, 040 would change the 
pm- ... 

... from this ... ... to this. 
00 b o o  
01 LBLTSEOIN- b 07 lBLT8EOIN 
02 02 
03 - 0 5  . 
04 W 
OsRm 

I - Og LBL Pa QB END 
07 MO wwld only dele= up 

to bur nor including the . ' M, 

10 

24 W D  

21 RfN 
22 LBL 02 ' 
23 

MEND 



never Meres more I& than you have in -a pmgmm (pmvidlng ,tk program is 
k n n i n a ~ . w i &  an .) and never deletes m m  W,than there- ducatad to pf~grtun 
m e m q .  

corSg Instructions 
You can dm use to correct keysmke emrs while you are keying in instructions of 
your programs. In fact, works just the same in PRGM mode as it d ~ s  when you are 
working problems and keying in n u m k a  and ALPHAS in normal mode. 

When you make an error while you are keying in a program instruction, simply press 
in FRGM mode. Your laSt keystroke will be deleted. 
For example, set the calculator back to line 14 and insert a instruction (notice the 
keystroke m r l :  

Keystrokes 
IRKiVl 
-mfa 014 

Sets the HP-41C to PRGM mode. 

IS XEQ-- 
15XEQPSF- Whmps, this should be PSE, not 

PSF. When you make an e m ,  
simply press Q. 
Now you can key in the correct 
letter, E. 

The is now in line 15. 
a d t  d s   om exampIe on 
page 137. 

Run tbe pmg~am using a height d 56 inches and a radius of 12 inches. 

by- 

== 
12 7' 
rn :&Ill 

#B 
12- I - L '  
422MON Intermediate answer- 
5, ~ 7 . 0 7 ~  
0.0040 



1 Us&sStllofthepro~thatyouhslvemmrddhpto%pammenwy. Inaddition, 
as an aid to positioning the ed&w to pmgmms in pmgmm mcmmy, as the Iisting of cata- 
fog 1 progresses. the &colator is se# tathe 1- in pro- menmy af each program 
name; it is displayed. When the next program n m m  is  displayed, the calculator is p i -  
timed rn fh4U p r o w  in program memory. 

1 hts omly ALPHA programlabelsad END htmtiom.* 

... w h  you emme E m  1. you will = the £ohwing: 

MiLrdRCLE 
END 
LBLtIIRiA 
END 

RE@ (This is tbc prmanent in 
program memory. 1 

Exmpt for the I d  A through Jand a Uuough c (de r  to pyic 110, Thc &@hain# of4 hmm). 
Whm a program in the ealrmhtor Inaludu an END, but Iw d t k  no iakh wall I d  Labeh. only the 
E W D w f l l a p p c a r H t J w ~ I  Lhg. 



By pressing IrrCsl as the li- of 1 was in progressO you mdd stop the l*g 
ad the c d c d a w  would be p o s i t i d  to the l a b i  or END aispIayed. You wuId t b n  prcss 

or to hate and position tbe calctWor to the des* program in program 
memory. 

For your condenat  during &ring sessions. the HP-41C illserts extra blank lines in your 
program. Thm blmk lines are invisibte to y m  you cannot see them in program memory. 
They are placed in your programs to ~LSSUE that while you are inserting and deleting insm- 
tions, the cdmlato~ rcspa~ds to your commands as yuickly as possible, 

Then m mad ways that the HP41C automticaIIy =moves these extm liraes when you 
afe through editing. This is called 'Cpctiing." Following is asumwq of the times that €he 
HP-4 I € automatically p k s  pmgmm me-. 

1 .  Any dine you execute (clear program), prow mamwy is patked. 

2. ARflny you attmpl to ingert a line into a pm- when thm is trot enough m m  in 
program memory, pram memory is packed. When the pecking is complete, the 
4culamr will display TRf A O M  and you slwid reinput the d e s i i  lint. 

3. whenpnptes~RmOEI pgmmmemory wlllbepacked. Ifthereisstill not 
en~lr&(mkin pmgram memory to insert an m, the calculator will display 
Am& T b  is now not enough tmn in progtam memory for any more insmtctions 
and you should change the program memory docdon Wore you continue. 

4. ~ n y t i m q r o u ~ p t t e a s s i p a n ~ ~ - 4 1 ~ ~ k n ~ l a k e ~ w i n ~ ~ , a n d t h e ~ i s  
not enough m m  in p m p m  memory for rk HP-41C torecod the kgmnent, pm- 
gram t n c q  will be packed. When the pack i s  complete, the HP-41C will display 

and you should again press the keys nmswy to assign the function to a 
..ey. 

You can cause program memoty to be packed at any time by eemdn8 the the function. (m is not pmpmmab1e.) 

A typical pack will take a few seconds. Dutinlg this time, the display will show 
The result of packing memory is that the programs will run.faaer after packing. 

I .  11e foltowing pmwm caieulatts the time it takes an objoct to fall to the earth when 
drnpped from a given haigbt. (Friction fmm the air is u d  taken into ascount,) When 
the program is  initialized by keying in the height h in metes into the X-register and 
the program is executed, the time t in seconds the object takes to fafl to h is 
computed according to the fwmula: 



a. ~ s b ~ ~ ~ m s a t h e c a l c u l a m r b t h e t n d d p m g t a m m e m o r y a n d  
load the gmgmm. 

00 
Ot LBLTFAU 
022 
03* 
04 9.a 
051 
os smr 
07 END 

Run the pmgmm m compute the time 
taken by a stone falling h m  the top of 
the Eiffcl Tower, 300.S1 meters high; 
from a blimp stationed I050 meters in 
the air. .. L . 

c. Alter the pmgrarn to compute the time of &scent when the height in feet is 
known, kcording to the formula: 

d. Run the altered pmgram to compute the time taken for a stone to fdl fmm the 
top of tbe 550-foot high Grsrad Caulcc Dm d a coin from the top of the 
607-foot high Spare Needle in Seattle. Washingron. 

(Answers: 5,8471 seconds; 6.1427 seconds.) 

(Answers: 7.8313 seconds: 14.6385 
seconds,) 







In your program, there may often be occasions when you want to halt execution so that you 
can key in data, or to pause so that you can quickly view results before the program auto- 
matidl y resumes. This section shows you hrrw to use anand for program inter- 
ruptions, as we11 as how the k e y M  can be used to stop execution with m, md how an 
error can halt a ruing  program. 

The function em lx placed into a pmgmm as an instruction by pressing the 
{runlstop) key or by using and spelling the name (STOF). When executed in the 
progmm. the stops pmgram execution ajer its line of program memory. 

The function is only a keyhard function, that is, it cannot k recorded as an insmc- 
tim in a program. Howeve~, when you press the lftlsl key in PRGM mode, a 
instruction is recorded in the program. When you press the key and the edculator is 
nor in PRGM mode: 

1. If a program io running. a is executed and pmgtam execution i s  halted. The 
only keys that can halt a running pmgrrtrn (from the keyboard) are tbe and (Alsl 
keys. 

2. If a progmm i s  sropped or not running, starts the program running beginning 
with the current line in the program. 

When using @J to hdt a running pmgram, remember that only the key locution in 
the lower right-hand position of the keyboard, ptrforms the runlstop function. This is true 
even in USER mode, regardless of where is assigned or which function is assigned 
to that location. 

Example: The following program calculates the volume of a sphere given its radius. The 
p m p m  stop execution (with 18TOP ) to la you key in the value of the r a d i l ~ ~  of the sphem. 

The formula for finding the volume: of a sphert is V= (4d)+3 ,  

14s 



O f  LBL- 
01 LBLrSPmE 
02Cl.x 
03 STOP 

0s YtX 
06 PI 
W *  
OB 4- 
w* 
10 3, 
If I 
00 REG 37 
0.0000 

Now assign SPHERE to the key location. 

Sets the W-41C to PRGM mdde. 
Sets the HP-41C to the end of 
ProgFam - ~ ~ r y *  

The program name, s-* 
Clears the X-~gister. 
Stops to key in the radius of tbe 

6l-e- 
Places3htoX.'IBisvdutpusbes 
tbe radius in00 tbe Y-register. 
Computes fl. 
The vdue of pi. 
Multiplies fl by T. 

Divides 4 d  by 3, 
Emis the program. 

Run 1-1 to ,find the volume of a spherical 
w'eather b h o n  with a radius of 21.22 feet. Run 

again to find the volume uf an official size 
ping pow ball with a radius of 1 .W5 kentimeters. 



11 . 

0.0040 
00004 The program stops so you can key in 

the radius of the s p h e ~ .  
21 22- The d o s  of the spherical haIl0011. 

a$OM.393M The mww in cubic feet. 

O.OQ00 

I - ,  The d i n s  of the ping pong ball in 
centimeters. 

28- The voIome of the ping png ball in 
dubk eentimwrs. 

0.- 

In the next section ( d o n  101, yw w U  9e# h w  ALPHA striogg can be used to make I prompting ior hta simple-you gmgnmr can m u a ~ y   at^ you for data. 

executed in r program momcntady interrupts 
ts of the X-register, the ALPHA register (if ihe 

dadator is In ALPHA mode or -1 is e-ted before m), OF mother 
), m displayed. T%e lea* of the pawe 

more instructiom in subeqmni lints of 

Each time apse is exwuted, the PRGM anadator  blinks one time. This lets you know 
I that thb proprogmn is running-evm during a pause. 
I Durffig pmm execdon, h e  only keys that = active atle arid a . However, 

during the execution of a pause, or a atring of pauses. the entire keyboard ba?omes active. 
You cm ~ R ~ a f l y  input data to your pgmm during a pmw. 

tion of a pause causes the pause htmctim to bc 
p~tbdatacntry) . I )ataenbykcysue:  -1. 

ugh 9, , m, m, and all ALPHA cbatasters. 
Pm+s@ any 0 t h  keys d d g  o pa*, that is, my keys not associared wid data emy,  
c a u r s c a s t b e p ~ t o a ~ a n d p o g r a m ~ h a l b . ~ p F e a P e d ~ m &  

I I 

I As you know. pnsrillg hem the ktgboard duriag a running program bdts that 
pmgram. The pmgrm may halt after any line-if you set th6 calcuhmr to PRGM mode 
after a program is halted, p will sx ttrc line numbtr and the instnretioa of the next liae to 



L 
= - 

. $1 -,.-. . . 

When a program is halted, you can mume execution by pressing from the keybard . 
in normal mode. When you press m, the program begins execution with the next Iine as 
though it had never stogped at all. 

h s a o p s  
If the HP41C attempts ro e m u f e  any enor-cwi 
execution hd~s and the HP-41C displ&y$ an e m  rn 
attempts dividm by am, the calculator displays4A 
number tim lacge for the cakulrttor to handle, L e  HP41E displays OW W m E r  

Ta see the line in the program containing rhp ~rror-g iastfilctipn, briefly set the 
calculatur to PRFM d, WiHg the HP-41C to PRGM mwk clears the emw, as does 
pressing a. You can then make the mmsaq thanges KO ensuse p r o p  execution. 

The HP41C b swmt functions hat allow you to cmml how the tdcuIator reacts to 
these and other errors. Section 14 of this handbook cover$ t h w  mbr mn&tions In detail, 

PmBtm 
1, F o r ~ ~ ~ & ~ , ~ s ~  

uWa€aLdq$ornpahy hwst&dimi 
ofthe b&e dthaan, h-'hi&tb:o~tllem~., 
a n d ~ ~ u ' t h e ~ g f ~ . ~ * *  w*a 
~ ~ ~ ~ S b r ~ ~ ~ t o  

tfmsd*I*Wtl -a*-- 
 of^*^^^* 
hm m 6 f i f ~ , ' ~  V & l m d \ ~ . ~  
d * ' ~ ~ ~ d ~ ~ c r f < e , c ~ .  Use 
lpsrr ~ * ~ ~ ~ ~ a r a B  
x 0 1 ~  of tb Ca& 8bYme fh td 
volume is &@I@. 
Use thu-fOIJ~&g flmbm rn,lh~Q~ you w r i ~  Wd tml t h ~  pmpfm. Assi&n the; 
prq1$rn~b WW key IoeYi and t;unsthe pm@m>fd~ ZSirSaa cans with Mghts 
d 25 'centimeten? ad tadG af 10 antlm&r$; for 7500 ems, Yiih W@ts of 8 
osniimmd and of 41.5 cmti&-rs, 
{ A # ~ w m  - 1  

I 

A = 3114.1393 cm' 
V = '7,%3,!H16 cma 
~attrl = ~ y ~ r n . 9 , ~ . 7  

A * 63&173 em? 
v - 50e.9W I:# 
Toral V@1mee= 3,8 l7,M5.074 rcd3 

- - -- 







a. of lhe gr&mt utilizations of the HP-4lC ALPHA capability is m programs that you 
write. ALPHA strings (a series d ALPHA c h ~ ~ r s )  in your program can prompt yau 
for infomation, inform you of t k  status of a pmpm and even hbel wtput. This mion 
shows you how to use A l E I A  strings in your programs. 

You can use ALPHA strings in many different ways in your programs, and them are 
certain ways that these strings change what ysu see the @splay while a p p m  is 

I 

running. V 
For example, you can place an ALPHA string in a pmgmm and instruct the program to 

C display that string with I-]. The ALPHA string that you input as a line in the program 
is placed iilto the ALPHA register. 1-1 then places the conrents of the ALPHA register 
into the display. As p m p  execution p m g n w ,  the display continues to display the 

Dt shing until the program clews the sidng fmm the display, or you place a new string into the 
display. 

Any 'time a program places an ALPHA string into tht display, hat string replaces the j- 
program execution symbol. When the pmgrm clean the display or the progam is 
i n m p e d ,  the )- returns to the display. Regardless of what is displayed, the l @ R W  . . 
annunciator is always displayed during a running prrrgram. 

The maximum lengtb d an ALPHA string on any one line In a progmrn is 15 charmten, 
However, using [-I ( Kin ALPHA mode), you can construct strings of up to 24 
characters. Key in the first 15 c h e t e i s  in the string. press and then key in the 
remainder of the charach. The first 15 characters will be on one line in the program, and 
the emainder of the charactews will h on the following line. Refer to section 3 in part I for 
more information about 1- . 

Em Prompting 

C There are several ways to use ALPHA strings in your programs to prompt for data input. 
Prompts in yow progmm are a simple way to mure that you input the correct data value. 
Or yw can use pmmpts to simply display messages. % The easiest way to use prompts i s  with Lc function. The instruction in r 
program displays tbe contents of the ALPHA register and stops program execution. Simply 
key in the ALPHA string as a line in tbe program and follow it with 5, Execution 
will halt and the display will show the prompt string. 



Another way to use prompt is to use IA#xl to recall a string from a register and then use 
1-1 to halt program execution and display the pmrnpt string. This method requires you 
to store the ALPHA string into a register for later use as a prompt string. Yoll can either store 
this string before you execute the program or you can instruct the jmgrarn to store the string. 
Refer to section 5 of part I for more information about I"al. 

Example: The following pmgram prompts for a number. stops for the input. then com- 
putes the common logarithm af the number. The ALPHA prompt is a line in the program 
and is placed into the display with L m .  

Keystroke asplay 

I#wwl 
F] B 00 FlPO 37 

Letl 
&mlw!i@m Of  LBUCLQG The pmgram name, CLOG. 

[=I WWlMSER? The prompt string. 
pJ 

Displays the ALPHA register and 
stops for data input. 

ItoOl # LQO The common logarithm. mm 1 7  F] oqFleosr 

Find the log of 8 to see how the program works: 

Keystrokes 
1PRcarl 0.0000 Take the HP-4 1C out of PRGM 

mode. 
tXEpl 
m m m S m  NUMBER? The prompt. 
8 8 ,  The number. 

0.W31 The 108 of 8. 

!clxl 0*0000 

~ o m p t i n g c s n ~ s o b ~ ~ ~ ~ ~ ~ i n ~ ~ ( ~ ~ ~ ~ ~ v i ~ w ) t n d ~ i . a ~  
gram.   be I "~~~displaysth.mrucntsof~ ~~~~~rrg iaa;adw lsroPl~upm 
gram execution, 

Labelfng Data 
Data tabeling can be quite useful to the output your p m p m  produce. tawed output 
leaves no doubt as to which wub is displayed. Data can be labeled with ALPHA Hrings 
using m, l aRd. TO 1 l a t ~ 1  output: 



1. Key in the ALPHA string as a line in the pmgmm. 

2. ~~h~ulttoklabefed~thedisplaj~ith~.~h~~e~~addswhrlt- 
ever k already in the ALPHA register, you may Wigh to cIear the ALPHA register 
be- you use . 

3. Then use 1-1 in the pmgrarn to place contents of the ALPHA register into the 
display. 

Example: The following is a modification of CLOG (fmm ahve) that labels the ourput 
from the promm. Bedn by cIearing,CLOG from pmgmm memory and create a new 
version of the program. 

Key s?rokei E W ~ Y  

XEQ, 
w- 

m*m 0.D00Q 

rn 09 LOQ 
I " ' ]  LpG= DSrLOQ=- 

m a  X 0 8 A R e L X  

Clears CLOG from program 
memory . 

Thc new progmm name. 
The prompt for input. 

Displays the prompt and stops for 
the data input. 
The common logsrithm. 
The data lakl.  
This d l s  the result from the X- 
register and places k into the 
AW I register along with its 
c m n t  conttnts,.iW = . 
This displays the contents of rhe 
ALPHA register (which i s  now 

,-P and the logarithm resul9. 



Now run the Lffi I program to find the tog of 12. Notice h ~ w  the program firsr prompts 
you far the number. then kkls the output. 

0- Takes the HP-41C a t  of PRGM 
made, Number remains from 
previaus example. 

XEQ,. 
t IUPH*]  NUMB^ The pmapt for the number. 

$2 The number. 
LOG-1.07s The data label and the data 
B.M)60 

Data labeling can dm be accoraplisld by mail ing (using the ALPHA string from 
a register. and then the mult fmm the X-register (also using F 

Program Status 
TO &tect tmhe status d your executing pfosram, you can p h e  ALPHA strings in strategic 
places in your prograrrrs. When thestring ismdisplayed momntariIy, you know exactly how 
far execution has progressed. I .  

Prompting for ALPHA Stifnga 
You can prompt for the iqpui of ALPHA information just like yon wodd for 
numbers, UIh# the [ALPHA on) and [-AOAl{ALPHd 083 fmmtions, you am 
wen control the m d s  the Wcolator is m to when the program s t u p  for input. 

piaces the XF-41C into ALPHA mode and takes the dculatsr out of 
ALPHA mode. 

Cleating the Display and ALPHA Aegi-t 
To clear the con- of the m y  at any time duringn mmhg pmgma, simply key 
in (clear dhphy) as a h e  in the W m .  Thls clean dispm artd then 
diaphys the X-register, or the ALPHA wter (if the Falalator is in ALPHA md]. 
To dear the contents of the ALPHA &m at any timt during a mwhg program, 
place the &&tor in ALPHA mode, kay in @bur ALPHA) aa a line in the 
prqpm,  t b n  remaw thecahhtar from ALPHA mode. 

Udng 1x1 (IILPHA Shm) 
r is r bandy m 4 1 ~  function tba shifts the cont~ntgof t~ ALPHA register to t h i c ~ t  
by six characters. Mmlurlly or in a program, when you wish to s t m  a h g  ALPHA string 
into several storage registers, makes !he task simple. (Remember, each data storage 
register can hotd up ro six ALPHA chamten.) Wkn is  executed, t)se left-most 
six charmers in the ALPHA register am shift& off to the left aad are lost. The 
d n i n g  characters in the ALPHA regbter all sbift to the left by six positions. 



Here is an exmpI<e of how I m be used. The program stores a string of e h m r s  into 
several registes and then recalls the stored strings one at a time into the display. Begin by 
assigning to the key for use in USER mode. 

msptay 
As#, 
ASN M F ,  
ASN ASHF 25 
0.0000 

t9:92.- =_ 

W ASHF 

The first six c h m e r s  are stored 
into Rn,. 

Six characters are shifted off to the 
Ieft. 

The second six characters are stored 
into Rpp. 
ALPHA register is clewed. 
Recall the six characters stored into 
RM. 
Display the string. 

0s PSE Pause. 
10 CLA ALPHA register is c lead ,  
I f  ARCL 02 Recali the six chsracters stored into 

RP - 
12 AVlEW Display the string. 

00 RE0 28 The end of the pmgram. 



Run the program and watch how the strings are displayed. 

I-I t- SUNDAY 
MONDAY -- - .. 7 - 

I. The fciilowing program computes the total 
price. tax, and final cost of items on a billing 
invoice. Rewrite rhe program and insert 
ALPHA srrings and 1-1 for the quantity. 
unit price and tax. In addition, insen an 
ALPHA string to I d x I  the output of the final 
amount (recall the final amount fmm the 
X-register into the ALPHA register usin8 w m  X. Run the program for 26 ruby 
rings that cost 572.W with atax of 7.25%; for 
I 1  shovels that cost 57-15 with a 5% tax, 

Insert these strings into the program to prompt for data: (qusuttity), m 
(unit price), T U P  (tax rare). Store this string in storage register R, (with t ) and 
recall it (with ["L in the p q m m  to label the output: Tor=#. If you have tmuble 
with this problem, you may wish to review this section before you continue. 

(Answers: TOt=$Z032.82: TOT=981,58 ...I 

01 LBLrBlLL1 Rugramname. 
02 STOP Stqm for input of quantity. 
03 STOP Stop& for input of unit pikc. 
w* 

' t 
computes t d  price. 

OS STOP Stops for input of tax me. 
08% Cornpubes tax mount. 
07 + Computes fiasrl amwnt. 
08 END 







. ,  
Eruliet i m  this handbmk you leamd haw you can use fm r i  and a program line number 
or ALFHA label to position the sdculafmto a @cuIar @ace in program memory. In addi- 
t ion. you saw how -1 positioned the caleuIator to the end of program memory to 
prepare the calculator far a new program. Y w  can a h  use (go to tabel) in your pro- 
grams followed by an ALPHA or nomric 1 M  to tmn&er execution to any part of a 
program you desire. L= II '1 -7 m mu I ~ F  - 8 m . f  

l r  In, r l  r wtk&rbfa . r ; - 
d*tu~w fed 21, L 

A instruction used in this way 1s known ai an itndradirfonal bmmh. It always 
branches erecution to the specifid label, (Later, you will see how a conditional inmw€ion 
can be used in conjunction with a. to create a tonditional branch-a branch that. 
depends on the outcome of a test .) 

Here i s  what a branch would do if a program in the HP-41C looked like this: 

Erecution branches to the bext 
' 

L - cTO 0 ,  ILBL] 01 in the program. -- 

When the program encounters the 01 instruction, execution immediately halts and the 
calclator searches sequentially downward thmugh the program fw the first occurrence of a 

01. If the calculator does not find a 01 More reaching the end of the program 
(an insmdon), the cdculator starts searching horn the top of the program until it 
finds the 1 01. If the label d m  not exist, tfre HP41C wilt display --and 
the calmlator will be positioned to the same line it was s ~ t  to prior to beginning the search. 
R.ess I-;;1 to clear the error. 

Ill ! 



b ma-  
A common use of a branch is to create & "loap" m a 
pmgtam. For example, the following pmgram 4- 
culares and displays the square mts of consecutive 
whole numbers @inning with the number 1. The 
calculator con1 inues to compute the square mot d 
the next consecutive whole number until you press 

to stop program execution (or until the 
HP-4lC ove~ows).  

Y w  may wish to clear some of the programs you have reconid in program memory so that 
you will have room to include the problems m this and following sections. Check 
1 to see the names of the programs and delete !he ones you don't wish to save wing 
(clear program). You can dear any key assignments by  pressing^^^^ 
and tbe ~ a s s i g n d  key. Subsequent problems in the h m d b k  assnme fhat program mem- 
o~ bas been cleared of at1 programs and no key assignments have beta made, 

Name the program ROOT and assign it to the key location. 

Keystrokes -lay 
-:A m17 F" 00 REG 46 Sets the HP-4 1C to program mode 

and to the errd of program memory. 

I L B L ]  
I=~.ROOT [xi=] 01 LeLTROQr The program name. 
0 02 0 ,  
Eg 01 0 3 S M O I  Stores 0 in R,,. 
1x1 05 W L g L  0s 

1 
ISTOjEI 01 

my- 
06 ST + UI Adds 1 to the current numkr in 

lxwt 
I=] PSE 1-1 

07 RCL Of Recalls current number from %,. 

M PSE Displays euAnt number. 
09 SORT Computes the  quar re root of the 

number. 

10 PSE Displays square mt of current 
numkr. 

I f  GTO 05 Transfers execution to the 05 
in line 4. 

00 REG 43 





An exciting fern= in the HP-4fE is tbe dculafor's ability .$o **remembr*' wh& most 
branches ate located in a 3'- The HF4lC nnty has to search for most labels rhe fim 
ti& thrimgh the pmgmm. en th& pmgt'win bnmches to t h ~  label the c;culat~r ifoes not 
have u o , m h  again! It kMws where Ihelahl is hated so it immediazeIy begias cxtcubn 
at that Iim. The resuit is that exwuti-on time is great& reduced k a W  the cdru~aurr dms 
not haw to qemdly  s w h  for most labels. This feature is known as tompiling aud is 
p & I y  only f m d  in large computm systems. For naore information about how &e 

1- '. 
RP41C nniembew hkb, refer to appendix G. 'S . 

h p i n g  techniques like the one Itlustrrued hen w common d extraordinarily wftl  t in 
pmpmming. By using Imps, you +e advantage of one of the mast powerful features of 
the cdmlaror-the abiliry a u p i m  &ra md perform cal&tiom automatically, quickly. 
wd, if you so &sirre, endlessly. 
Y w  can use unconditiond braaches toaaxe a loop, as shown above. or in any patt of a 
program w h m  you wish to transfer execution to another label. When the calculamr ex* 
cutes a m  instrmction, it semhes,sequentialty through the program and hgins exwut ion 
ar the first specified label: it enwunpn. 

1. The following p r o m  computes x=2n sin(W+n). Modify this program by placing a 
01 instruction in line 4, and chew instructions at the end of the program (just 

before the =I: 



. d 

The rnWfic~titin mates an irrfinlfe loop h-tbe program; it now ~ ~ m p u t e s  an infinite 
eeriks bf numW dl& appmch'es rbe wdue'of pi. Run tbe pm@m and war& the 
values as they alipach n. Sd the calculator to 9 9 you can can &the w m p M  
dj splay. 

00 
Of LsL~PIFlND 
02 1 lnsen a 01 after this 
09 sf0 00 instruction. 
fMgO 
05RCLOo 
081 
07 SiN 
043 RCL 00 
09* 
to 2 
71 rir* 
72 END 

Insefi these instructions at the endof 
the program: 

PSE 

. . 
10 
s r w  

, . 'GTO 01 

21 he HY-41L has &o p a w m l  fumlons that make laoping in your programs very easy. 
:These functions are (increment and skip iJgrearer) and far# Ifdecrement and skip if 
equal I .  Both functions mania internal counters that allow you to conrrol the execution of 
the lwp. 

These two functions use a numb that is interpreted in a special way to cmntml program 
loops. The number is stored into any storage register (even the stack). The format of the 
number is: 

'( I I  IlIii is the cu&nt counter value, 
-- . ' fff is the counter test value, and %. 

I 1 2 '  

cc i s  the increment value. 

The IIPI portion of the number tells the HP-4 1. C that you wish to a n t  the number of passes 
through the loop beginning wkh thar number. ff you do not spacify an11111 value, the HP41C 
assumes you wish to begin counting at zero. An IN1 value can be specified as one to five 
digits, 

The fff *ion of the number tells the HP-41C that you wish to stop the counting at that 
numbcr. The fff value must always be specified as a thrte-digit number (e-g., m tW value of 
10 would be specified as 0 10). If you do not spaeify an ttf value, the HP-41 C assumes you 
wish to stop counting at zem. 



The cc portion of the number tells the cdcuhor how you wish to count. Cumnt canter 
value HI1 h incremated or decremented by the increment value ofcc. If you do not specify 
a GC value, the HP-41C assumes you wish to count by ones (oc=Of). A w value must be 
spcified as two digits (e,g., 01. 03. 55). 

Increment and SWp it Greater 6 .  

Each rime is executed, it first incrementsflilt byw.  It then tests to see ifill11 is greater 
than fff. If it is, then the HP-41 C sk ip  the next line in the program. 

So, if you stored the number 100.20001 in storage register RIo, the 10 instruction 
would &gin counting at 100, would count up until the counter was patertban 220, and it 
would increment by 1 each time the loop was executed. 

Contents af storage r&gister R,o = I00.20Wt 

Exemtion of I0 would: 
Start counting at 100. 
Increment by 1 .  
Test to see if counter i s  greater than 200. 

After one extcution or pass thFough th Imp, RZo would be 101.20081. After 10 executions 
or p s a  through the Imp, Rae would be 110.2MWl. Each tinae 10 is exexmi it 
checks bseeifthecouaterisgmaterthan200. Whenitisgceslberthan20Q,itskipthenext 
l t n e o f t h e p r o ~ Y ~ u w i l l s e e b w n l d p p i n g ~ ~ ~ ~ I n ~ ~ ~ i s ~ i n a  
momept. -$ - 4 y i l  1 1 ,  ' 0  1 - 
If you execute from the keybod, it simply increments the specified register just like 
it would in a program, but no pangram lines arc executed or skipped. 

Decrement and Sktp tf Equal 
Each time is executed, it first ddemmets 11II by=. It then tests to iiee if lllll isqud to 
(or less than) M. If it is. then the HP-41C skips the next line in program memory. 

So, if you stored the number 100.01 001 in storage register R,, , the Iosr instruction would 
begin counting down at 100, would count down until ?he counter was qua1 to (or less than) 
10, and it would decrement by 1 each time the loop was executed. 

Conrefirs of storage tegister R,, = 100.01001 

Execaim of 11 would: 
Start at 1100. 
Decrement by 1. 
Test to see if counter was equal to (or less than) 10. 

Remembr, in aprogmm when the find value b obtained, the HP-41C skips the nut  line in 
the pmgram. You wiU see how this is useful later. 



If you execute from the keybod,  it simply decrements the specified rqistcr just like 
it would in a p m p m .  

to display the amint vdue m register &,, disfiys tbe 8qoarr: of that ntunbcr, and 
to conml k n u m k  of paws dmmgh tb loop aad tbe ~ ~ I U E  oftbe squared n-r. 

Theprogrsmgie~e3rttabko0sq~ofeveanpmbersfimn2~50. 

OlLBkrEVEA15 Theptogramnrurre,EVENS. 
02 2.05002- ' he  loop mar01 nmbw. Beginning 

w i t b 2 , ~ n t s u p t o 5 0 b y t w o s .  rn Tests mch exec~ltim to see if the 
counter is gmter than SO. 

03 ST0 01 Stom th loop conm1 numbu io 
%I. 

Q4LBLl)l Begins the loop. 
Recalls the number m &,. 

06 /NT I Takes the integer portion of the 
number. 

Displays the integer portion of the 
pumh. 

Spms the number. 

Displays the square of the numkr, 
Increments %, by 2 and c k k s  to see 
that the counter is not greater than 
tk fhd numbw (50). U the counter 
is not greater d m  the h a 1  number, 

I 
executes the next be. If tk counter 
is gmkr thsm the frnal number, 
skips tbc next k in tk program. 

I t  O f O O f  tnopsbgckto@g 01. 
a0 REG 42 



Now ma the pmgrm: 

DIspw 
0.00QO Takes the HF-4 l C out of PRGM 

mode. 

When the HP-41 C begins executing 
a # u ~  the program. it fint buses to dis- 

play the numtrer then pauses to 
4- display its square. When the loop 
l6.OOW counter increments beyond 50. the 

prbgram stops. 

Examph Tht isIand of Manhailan was sold in the year 1624 for $24.00. The program 
&law shows how the amount would have grown each par if b original amount had been 
placed in a bank account drawing 6% interest compounded annually. The program prompts 
for the number of yews and alters hat number for use by m. ~ h t  is used to control 

- 1 

the number of iterations through the loop. 

W W M  T h  ALPHA p m p t .  

0s PROMPT Displays pmmpt and stops for input. 
W ST0 00 

Ob le4- 
08 ST0 Of 
m24- 
@ st0 02 
09 LBL Of The beginning of the loop. 
10 RCL 02 
11 8 ,  
$2 % 

f3s7+02 





How it work= Each time you ekeate GDTHAM, the program prompts you for the number 
of years, whith is s€od in Rno. Th is  is usRd by the as the Imp contml value. The 
ye* (1624) is stored in bl and the initial amount is s t o d  in b. 

Each time through the Imp, 6% of the amwnt is computed and added to the amount in RI 
and 1 year is added u, the p r  in The subtracts one from the &register, if the 
vdue in R, is nut then zero, execution is transfed back to 01. and the loop is 
executed again. 

When %a becomes zero, execution skips to the 01 insmction in Iim 18. The year is 
then recalled and displayed (formaned in O), d the final amount is racalled and 
displayed (formatted in 21, 

Note that and can be used to i m m t  and decrement any numbtr that the 
HP41C can display. However, the k i d  portion of the control n u m b  will be affected 
by large numbers. 

For example, the n u d m  99.950.50025, w h  imamoed by 55 using would be- 
come 100,005.5005.Theinitialnl;tmberminrrre&bySS. B u t s ~ t h e n e w n m b e r  
carmotbcfhlly ~ h y d , ~ ~ p w t i o n o f t b c n l r m b e r w ~ ~ e d . ~ ~ l t x t i n -  
memat would b by 50, not 55. And when the number bmms 999,955.5W5, the next 
number would be I,000,005.500, thus mahFating the d e c i i  @on of the number again. 
S k  no increment d u e  is pmt, the next bnment would be by 01, not SO. 

1. Write a program that will count from zem up to a Iimit using tbe Itsol function, and 
then, in the same program. count back down w z m  using the Isel function. The 
program should contain two loops, the first one aollnting up. the second one counting 
down. Use the flowchart on the following page to help you. 





O M  th- a# times - you want a p q m m  to make a decision. For example. suppose 
an tnwnmt wishes to write a program that will d & e  d display the-mount of tax 
to'bepaid by anumber of p m s .  Forthose with irrcomes of$10,000 per year or under. the 
amoutlr of tax is 17.5%. For those with hmmes of over %10,M30, the tax is 22%. A 
flawchart fw the program &at look like I&<%- 

The conditional operations on your HP41C are useful as program instructions to allow 
your cdculamr to make decisions like the onts shown above. The ten conditionals available 
in rhe HP41C am shown below. 

tests to see if the valve in ths X;ygister is equal to h e  value in the 
Y-tegister. 
tests to see if the value in the X-tcgister is equal to zero. 



tests to see if the value h the X-register is parer  rhan tbe value in the 
Y-Zv3&isterster 

tests to see if the value in the X-register is greater than ma. 
tests to see if the value in the X-register is less than the value in the 
Y-register. 
tests to see if the value in the X-register is tess than zero. 
tests to see if the value in the X-register i s  less than or equal to the value 
in the Y-register. Display execution form is  -1 . 

[xcio',' tests to see if the value in the X-register is less than or equal to zem. 
tests to see if the value in the X-register i s  not equal to the value in the 
Y-register. 
tests to see if the value in the X-register is  nat equal to zero. 

(To acecm t& >, <=, and # symbols on the HP-41C keyboard, refer to the label on 
tbe h k  ofrhe calculator or to 18, The ALPFM.wboard.) 

Two of these conditionals, Ix'rP1 and Ix*r'P7 ran be used to compare ALPHA strings as 
well as numbers, All of the ocher conditionals cornpa only numbers. If two nrings are 
"qual" (m), then they w exacrly equal in lurj~tb and have identical chmers.  

Each conditioilal essentially ask6 a question when it is e n c b n d  as an instruedon in a 
pmmm. If the answer is YES, program execution continues geguentiatly dbwnward with 
the next instruction in program memmy, If the answer is NQ. the calculator branches 
around &,new instruction. 
(When you exmute my of thee canditiomls manually from the keyboard. the HP-41C 
displays the answer to the conditional question, If the condition is me the display shows 
ES.  If the conditional is false, the display shows. #0.) 

In ather w d s .  thk calculatm will do the next line if thk test is true. This is the "DO IF 
TRUE" rule. 

For e~mple :  

1 
The line immediately following the conditional test can contain any insuction. l k  most 
commonly used insuuction will be a m  instruction. This will brmh program execution 
to another section of program mtrraory if the conditional test is uue. For example: 



Now let's look at thiiiax- accountant's problem again. For persons with incomes of marc 
'han %10,000 the program should compute a tax of 2 2 9 .  For Fans with income of 
ilD,OQQ or less the tax is 17.5%. The following program wilt test the amount in the X- 
register and mmpw d display tht mmct tax rrmount. 

k program name. 
Romp& for income. 

. . 
-I - ,<-' ' 

Xsphys prompt and halts t~ecution 
ia you can key in the inmrm. 

Amount d $IO,m put in 
Y-register. 
Corrditod~est. IfiIKomc is 
p t e r  than $10.000, d w s  the w t  
~intbpgram*Ifm,sldps 
the wxt lint. 
Braneh to E l  02. 
Tax rate (income less than S I O , ~ ) f  

I C ~  t o m  03. 

07 GTO 02 
08 17.5, 
m m o a  
10 LBL 02 
If 22, Tax rate [incomes more than 

$1;0,m). 
72 tBL  w 
'13 % 'es thetax. 

OQ REO 41 



To run TAX to compute tax& on incom 

1 

Takes the * 4 1 ~  out of PRGM 

1 , 3 3 0 . ~ - -  - The tar at 17.5%. 
0.0000 

PmOkmrt 
1. Write a program that will calculate the are sine (tharis. 3ni1) of a value that has beem 

keyed into the X-register. Test the resulting angle with a conditional, and if it is nega- 
tive w zero, add 360 degrees to make the angle positive. Use the flowchart below to 
help you write the progmrn. 
Run the program to find the arc sine of -0.7 .wpj O,5. 

r~ 315.5730 and 
- 



Write a program that will calculate the pas and 
oil mst for Linda Leadfoot's planned vaca- 
tion. The car gets about 33 m i I e  per gallon 
but uses a quart uf oil every 350 miles. Use a 
crrnditional test to see if the mileage is greater 
than 350 miles. The fallowing flowchart will 
help you write the p r o g m  

Run the program to find the oil and gas cost 
for Linda's proposed trip ro Seattle. 
Washington. Tha round-trip is 494 miles. Oil 
is $0.75 pwquart and gas is $0.69per gallon. 

[W$.WEC.: Oil gosf k $1 and gas #is 
$1 8,333 

total mileage 

R d l  mileage i 

Bnd disptay cost 







Am- - - 

W n ,  e pmpm contains a certain series of instructions that are. executed several times in 
several p k e s  in a pmgmm. Or a program requires a set of iastn~ctions that are included in 
a m k r  prugm~. Tbese instmchm an be execwed by a p r o m  as a whtim:. A sub 
routine is selected and execottd in a program by the (exec& functioa Usin$ m, 
you can selecr e i t k  ALPHA labeled or numeric hMed snhuthes. 

In a program. ~rsursfers execution to the program label swified by the functiw. 
After the subroutine has been executed, d the running program executes an or 
IRm] , execution is transferred back to the main program. Execution then continues with the 
next instruction after the and sequentially down through the program. Note thal a 

merely tr-nsfen execution to the specified label but does nor rerum execution to the 
main pmgram. The illustration below should make dear the distinction between and m. 

Branet 
LBLr TEST 

4 / 

GTO 01 

Execution 
stops here. 

LBLTTWT 

XEQ Of  

Execution 
stops here. 

In the illustration of a branch, on the left, if you ma program TEST, the program would 
execute instnictiom sequentially downward through p?~~eram m m q .  W h  it encoun- 
tered thc Of instruction, it would then search for the rtext 01 in tbe pmgram, 
d continm execution until it ermcounrered an or m. At that pint. execution 
would halt. 
Howtver, if you m k TEST program on the right, the pro- would execute M o m  
sequentially downward thmugh program memory until it encountered cbe 01 insmre- 
tioa, It would then search for the next 0 1 ia tbe program, and then continue execution 
there, WheD it encountered an m, program execution would be transferred again, this 
time bwk to the main program. It would then mume with the next instruction h r  the 
rn 01. 



As you can see, the only difference ktweea a subroutine and M normal branch is the 
transfer of execution afier the a or- . ~ f w r  the m, the next or- hdts 
a rllnning mgram. After ail m, the next or LRfnl returns execution back to the 
main proptam. where it continues until another or is emun~wed. 

Basically, there are two types d s u h h  you can use in your pgmm. Submu- 
tjnesmeeithcrhide tbeprogmmfileoroutsfde the ~ ~ f i l e . E a c b o f t k s c t y p E s o f  
subroueioa must be temhated properly. Here arc mne &tails. 

1. Numeric labels a d  lad ALPHA labels (A through J and a though e, more about 
these1ater)are ~fmp~~gmmsarmdsobrwcineshIde thepmgramfile. T h a d -  
culator s e m k  for these labels inside the mmt program file only. 

S m h e s  for numeric labels aad locd ALPHA b I s  l@n at the cmeut position m a 
p ~ a n d ~ ~ d o w n w a f d t b r o ~ ~ t h e p r o g r a m t o ~ ~ t ~ .  ~ f t h t ~ i s  
not Pod, mhing begins at cb k?- of the program fite a d  downward to 
where the d beganh If tbe lslbel is seiIl not found, the djsplay wH sbow 
AkWxmtr#r; 
hgrams a d  submutines inside program Hes are w d y  temhhd with m. 
Thisisb;ec~themainp~filethattbey~~of~itsownbaglnninglabel 
d e n d s  with an IE"1. ~owuvtr, if rhtsubmutincisatthe~adoftha~gramfile. 
them ~ f t f i e p r o g r a m m e w m s ~ t o a l ~ e n d ~ s ~ t i n e .  

2. Programs with ALPHA labels- are generally used for programs and subroutines 
out.~Ide ather programs. The calculator searches all of program mmwy for ALPHA 
labels. The ALPHA lab1 seazrh begins with the Iasr ALPHA Iakl in program mem- 
ory and upward through all of the ALPHA labels in program memory. If  the lab1 is 
not found, the dispIay will show #-TENT. 

b g r ~ m d l  and subroutines outside pro- wual~y terminated w i t b m .  
T4is is bcause they dl@ stand alone as sqamk p m m  ia pmgram memory. 

Note that several rhbmutines or subpmgmms can be grouped to erher as a single 
"program." All but the final routine should h termiflared with b RTw instnrctions. 
The final routine should be terminated with I In this case, ewh of these subrob- 
tines can be labeled with ALPHA lakls, 



Thts subroutine has a 
nurnwio label and la 
terminated with m. 

i 
1 

END 

RTN This subrouthe has a 

Su broutIm Uutdds The 
Program Flle 

,- This subroutine LBLr 
k", 
I ' 

XEQ TAl 
* * 4 

label and is XEQ TABC 

END wlth m. XEQ TMt - 'LBLZDEF 
>I I 

' b '. 
\ 

-€ND 
7W 

Example: rquadratic equation i s  of the form 
- ax8+ bx+ c=Q One way to fmd its two roots is by 

C 
using the formulas: 

,jhtice the similarity between the solutions for r, 
,,and 4. The pmgtam kIow prompts you for the 
values ofa, b, md c, stms thdse values in storage 
pgisters R,, , &, and R,, and solves For the real F 

the Rnal one 
must be terml- 



Hex is a mp1ete program for calculating the two 
roots of a quadraric equation: 

00 
01 LBLrQROOT 
02787 
03 PROMPT 
011 ST0 01 
OSrb? 
06 PROMPT 
07 ST0 02 
MTe? 
09 PROMPT 
10 ST0 03 
f l  RCL02 

13 RCL 02 
14 xfa 
15 RCL 01 
16 RCL 03 
f 7 *  
18 4 
19 * 
20 - 
21 SQRt 
22 - 
23 RCL 01 
24 2 
25 * 
261 
27 PSE 

These sections 
of program 
memory are 
idenrical. 

C U I R C L M  
29 CHS 
30 RCL 02 
31 X t 2  
32 RCL O f  

4 33RCL03 
a* 
35 4 
36 * 
37 - 
38 SQRT 
38 + 
40 RCL 01 
41 2 
42 * 
431 
44 PSE 
45 END 

Since the routine for odeulating r, contains a large &n that is identical to a large 
section in the muline for calculating rp, you can simply create a subroutine out ofthe dupli- 
cated instructions. The subroutine is then executed in both the solutions for r, and r2. This 

I 

s u h u h e  is iwMe rhe pmg~em file. S h e  h occurs at the aad of the program fde, the ' 

for Ute p q p m  file also acts as the end of the subroutiae. 



% 
The program with-a mbmutine -would Icak like this: 

I' . m01 LBL~QROOT 
02 ra? 
03 PROMPT 

- w 04 ST0 01 
USrb? 
06 PROMPT 
07 S70 02 
~ T c ?  

09 PROMPT 
10 ST0 03 
I f  m 0 1  
12 - 
13 RCL 01 
74 2 
15* 
16 I 
17 PSE 
f I l  XEQ 01 
ts + 
20 RCL Of 
21 2 
22 rl: 
23 1 
24 PSE 
25 RTN 

26 LBL 07 
27 RCL M 
28 CHS 
29 RCL 02 
30 Xt2 
31 RCL 01 
32 RCL 03 
33 * 
344 
35 + 
36 - 
37 SQRT 
38 END 

With tn~s version of the program, execution begins with the label in line I and continues 
until the 01 in line 1 l . At this point, execution is transfed to r h e m  01 in line 26: 
this L the beginning of the subrourine. When the Icr*Il in line 38 is encountered, execution 
is twsfcrred back to line 12, the a insrrucrion. Root r, is displayed and the program 
continues. 

When the 01 in line 18 is enmuntmd, execution is transferred again to t h e m  OI in 
line 26. When the in line 38 is encountered. execution mnsfers back to line 19 and 
root r* is displaymi. 

Y The use of the subroutine saved you seven lines of progmm memory! 

Befom you key in the program. you may wish to clear other programs fmm program 
memury. Do so by executing and spifying the name of the program you wish 
to clear. Remember, if you rn in doubt a9 to what is in program memwy, simply list 
Em 1. 



-- 
Keystrok DISP~Y 

m 
16fOIma 00 REG 4 I 

E l  J.' I r 
1-1 I- 01 L B L T Q ~ o ~ T " ~ ~ ~  
~ ~ @ ? ~  OZTa? 

.-.!I -. * 
L-1 PROMPT I=] 03 PROM. . F m q &  and stop3 for input. 

01 olr ST0 Oh 
I A L p H A w r n  USm ;. - 6.. 
m - 

J. r a  lrr. 
[-1 PROMPT -1 06 PROMPT LC # and stop for h p d .  
IsT_ol 02 Of ST0 02 
I r n  I? m M~c? 

, 1% ir.l Ze: 
PROMPT -1 09 PROMPT b m *  Pad stops for input. 

03 10 St0 @ 
@El 01 11 XEQ 0 I w 
El 12 - 
rn 01 13 RCL 01 
2 

El IS * 
a 18 1 

PSE 17 PSE 
@g 01 18 XEQ Of 

El f9 + rn 01 20 RCL O f  ti 
2 21 2- 

22 * El 
El 23 1 

24 PS, 
! m  25 RTN- 

1 
E m 0 1  28 D L  01 
IRC_L 02 27 RCL 02 
@g I 2 8 M  

lRELl 02 PgACLo2  

I rnm 30 X f  

I 

- - - I - - - - 

rlcdates and pauses to display r,. 

Calculates and pauses to display r*. 

- Final execution stops bere. 
Beginning of the subroutine. 



37 SQRTa+> End of the subroutine. 
00 RE@ 

Run the QROOT p m p m  now m find the mow of the equation x4+ x-6=0 (a= 1. b= I ,  
c= - 6): of 3x2+ 2x- 1 =O (a= 3, b= 2, c= - 1): 

D W ~ Y  
0.- - Takes the HP41C out of PRGM 

"-- Ttat fim mot, 
2 d m  I The second mt. 

Tbe h t  mot. 

The second rmt. 

If the quantify ba-4ac b a negative number, the caIculator will display to let 
you know that the program has attempted to find the square root of a negative numbw. Tlw 
program wiU stop ruining. 

Submuha giw you superb vmatiUty in p m m ,  A m h u l h  can contain a lmp, 
orkcankexecukdaerparcofaloop. ~ c a a e v e n b e c o m p l e t e p m g r a m s w i t h  
tfrcir own ALPHA labels; separate fxom tbe pmgram tbat e x m t h  it. 



You can use a specific numeric label (like 10) any number of times in h e  programs 
yw write. When you branch to that I z k l ,  the cclculator finds the first occurance of that 
label in the current p m p m  beginning from the present location in the program. Refer to 
Subroutine Trpes a d  Label Searching, pa@ 178, for more information. 

However, note thar you should use caution when using the same ALPHA label more than 
one time. Since the HP-41 C searches all of p r o m  memory from the bottom up for 
ALPHA labels, only the last occumnct of that label io pmpm menmy will ever be f a d .  

After the first execution of a submutine, the HP-4 1 C "remembers" the location of most 
numeric lWs. Subsequent branches to those labets do not require the time-consuming 
search. Refer to appendix G for more details about Iabel searching. 

When a pragrarn is labeled with an ALPHA Iahl. the HP-41C begins searching tivough all 
ALPHA lahls beginning at the buttom of program memory. If the ALPHA Wl i& nat 
hund,thedisplaywillshow -. 

Beginning with the introduction of this handbook, you have written and executed several 
programs that relate to the heat loss uf acylinlindrical water heater. These programs included 
HEAT, CIRCLE, and AREA. Let's now bring all of t h w  programs together and f m  one 
master program that USES these programs to find the heat loss of the waret heater. To 
begin, make sure all of these programs have baefi cleared fmm program memory h a u s e  
you will make minor changes and re-load them. Use LClp and specify the programname to 
clear hem. 

You will create three new programs: BTU, AREA. and TEMP. BTU is the master program 
that executes the other programs as subroutines and gives the final answer. AREA com- 
putes the m a  of a cylinder given its height and radius, and TEMP computes the tempera- 
ture difference between the heater surface and the air around the heater. Since AREA and 
TEMP am ourside the master program, they have ALPHA Iabel and are terminated with 

instructions. 

Since you will use so many times when you input the following program, first 
assign the I- function to the key for use in USER in&. Thm, each time you 
wish to insert a 1-1 instruction in a program, simply press in USER mode. 

1 



Begin by loading the master pmgmm. BTU. 

Display *- 00 REG 45 

The master proerain name. 

Executes the TEMP pmgram (to be 
w lmded later) as a submutine, 

Now load the TEMP program. 

05.47 

* 
The convective heat transfer 
coefficient .* 
Compu&s the final: d t .  

- 
07rLOSS=, The final lakl.  - 
MARARCLX I. RecalIs lbe answer mto the ALPHA 

fegbr. 
08 AWM Dbpkys the label and answer. 

Keys t mkes 

=ElD 
mlLsLl 
ma fWEmEI 
I X I   ma' @%I 
m PC*l) 
-1 AIR? I K J  
m (El) 
El 
m m a  

1 

Executes the AREA program (to be 
Ioaded her) as a subroutine. 

al #LrTEW The program name. 
02THEATER? 
03 P-T Pmmpts d stops for input. 
WMR? 
w mwP7 

- 
h n p  d stops for inpus. 

08 - , 1 , ~  Fmds difference. 
QQ 3% il id. I' 

Note thnt the mnwctivc heat twsfer caeficient is an appmximatim of tk- rocmcienl. Care wsr to 
find a valuP thatat redled in -able values, for the kgen temperature span, cylinder la%. cylinda posilion. 
and conrmction. Thc m f i e i e n t  wtudly changes as all of rheYt varisbks change. 



Finally. load the AREA program. 

00 REG 36 
m m  
-1 AREA -1 07 L8CTARE;Q The pmgmrn name. 

03 PROWP Prompts and mp for h p ~ .  
OllrRmnm P r o m p t ; p f o r ~  
05 PROMPT Stops for inpnt. 
08 ST0 # 

08PI Computes area of top md bottom. 
09 4 

10 2, 
11 * 
12 Xc3.Y 
$3 RCL 08 
I4 t 

I 
Computes areit of the cy tinder with- 

[ o r  the top and bottom. 

Gives the total area. 

We now have thme pmgmms in program memory that help deteimi~e the heat loss from the 
water heater, AREA and TEMP, however, can stand done as independent programs and 
you can run these to fmd just thc area or temperature differenm. BTU, an the other hand, 
uses AREA and TEMP as subroutines, If those subroutincsdo not exist in pmgrarn memory 
when you nm BTU, the program cannot run in entirety. The calculator will search for the 
labels, but if they cunm tre found, it will display 

Run the BTU p r o w  now to find the heat loss @TUs per hour) from a large cylindncd 
water heater with a height of 17,48 feet and a radius of 4 feet. The ambient m m  tempera- 
ture is 79 degrees Fahrenheit and the tempemre of the surface of the heater is 152 degws 
Fahrenheit. 



DlspW 
0- Takes the HP-41C out of PRGM 

mode. 

If yw want only the temperamre difference or the area, rua just those progrslm (TEMP or 
AREA). Run BTU again for a watw hater that is 6.2 f~ high and has a radius of 1.1 feet. 
The mom temperamre is 66 degrees Fahrenheit and the temperature of the surf- of the 
water heater is 89 degrees Fahrenheit. 

H H m  
6.2- 

1.1 - 
LOSS=HSA4;15 Btu per bow. 

A ~ubmthe coln cad up a m t h  submudue, d that submuthe cm can up yct another. En 
fact, you can have up to $fX subonthe branch Mort a th fErst p p m .  
~ u t i n e b n c l d n g i a l i m a e d o n l y b y t h a r m m b s o f ~ ~ s t h a c m b c b c l d  
panding by the c ~ I c ~ ~  Six m b r o u ~  an be held psndiae at my one tims in the 
HP-4lC. The ~ u 8 ~ o a  below &odd make this more d m *  



Six returns can b pmdlng. 
Subrwtim 

XEQ 02 
/ 1- 

RTN RMI RTN - RTN RTN R W  END 

The calculator can renun back to me et program from submutinas that are six deep, IIS 

shown. However. if you call up subroutines that are more than six deep. h e  calculator will 
return only six subroutines deep. For example. if you tall up mven subroutirles deep. when 
the seventh subroutine is completed. execution wiP transfer back only six subroutines, back 
to the second subroutine executed. 

Natmall y , the calculator can execute an or instruction as a stop arty numhr of 
times. Also, if you mecute any of the subroutines manually fmm the keyboard (or you 
press I m  ) alt perrdlng and IRr*l im~rucdons are forgotten by the calculator. 

SIngbLtne Executton of Subroutines 
If you a= executing a program one step at sl time with the key in normal d e ,  and 
encounter an instruction, the eeteutatar will then transfer execution to the specified 
subroutine. You can then execute the subroutine one line at a time with m. When you 
enmuntw the or- in the sutrroh, execution transfers back just like a running 
program. You can execute programs tbts way, with la"l, and the fEP-41C wit1 remember 
up ta six pading rp;.tums, as in a running program. 

Earlier, in s d o n  7, you tearnod how to labd or name a program with a str* of 
ALPHA bractera (refer to page 110. The Beginning of a Program). There are I5 
ALPHA labels on the HP-4IC that have spocisll functions that am caUed " I d  
hbels." These IS Iabels am A through J and m a  through c (shiitcd 
A through E). Anytime you labcl a portion of a program or a subroutine with one of 
these labels, it i~ a local label. Local labels are not listed when 0-1 1 is 
executed. Refer to footnote, page 1 4 .  

When the HP-41C is in USER m d e  and you press one of the keys in the top two rows (or 
and a top row key). thc calculator immediately begins searching for the corresponding 

(A through J, a through c) local label wirhin the currenr progrum. If the local label is not 
fad, the cdcdator wmta the func~on printed on the face of, or above, the key. 
For example, when you press in USER mdc, the calculator first searches for a A 
instruction in the current pmgram, The cdcuiator mmhes downward from the current 
position in program memory to the end of the program. Then it begins searching at the 
beginning of rht pmgmm and back to where the search kgan. 



If there is no A in the cwmt program. the cdcutator executes the function. 
Remember, the calculatorsemhes only the cumnt pmgram for the local label, it doesnor 
search all of program memory. 

If there is a ILB_L_] A in the current program, execution begins at that point. Using the local 
labels requires the calculator to be s&t to the portion of pmgram memory containing the local 
fabd prior to running the program. 

Whels yarr reassign any ofkrfwwtion to the top two row locutions for execrtlion in USER 
mo&, the local label search is nor p # o d  for that pmticultw reassigned locathn. * 

m b :  The following program, n W  SPEED, mmputes distance (given rate d 
time), rate (given distance and timk or time (Bven distance and rate). W e  in USER 
mode, yw press A when you \wish to compute d8dlstme, B wben you wish to compute a 
rate, and C when you wish to mmgmte a tim. The pgnm prompts you for the q u i d  
data. Sidce you assfwed to a for USER mxk operation earlim id this sttciim, 
simply press in USER mode when you wish to I d  a IP#wr*rl. - -? 

Keystroke~i -lay 

m I -  1 ' 1  

OQREG45 ' 

S P ~ ~ D  O? LBLTSPEE~O me maim program. 
1-1 A-IC? 1-1 OerA3,OR C? 

rn (El) oer~mmpf t r 
m m  ' '7 eiuw-,' ! 

1-1 A f-1 WLBLA Local: labd A. 
- 

~ ~ d I h o A o f i A l j m O d e ~ ~ n s m t h a w p i o w s d k e y s m U S E R m o d c m r y ~ a e v c n l s w o n d s .  
T h c ~ h q r r n u s t f h s c a r e h l h r w ~  heurrenr progmmfaIbt1DED1lLbalrssrreWwiththmtkey.lfm 
locllhbl is found, thsmnnal modc h&m i s  lhcn mental. This i s  d y  uw dm apehnc i im  bas been 
-bed w that@ Tw USER txecuriQn. To shmtm this st~rch time. ~ ~ i ~ j ~ .  



Keg!&mkY4 
--?-IL .; - 

1p3K1.m Q51RAW- - . - 
IpA#Plf (El) i08PROMm . *. -I 

I W # w r n  07ry#mE? 
imj I 

0s PROMPT , 
M* 
10AfN, .  - - 

1-1 rmH'w='! L-1 t Z ~ ~ ~  I I .- 
[PII#IPTI i i )  ISPROMPT . 
[atewA] mB$[-l l4f 7WE? 
m (El) f5 mowr 

18 I ~~ I7RW -' End of subroutine B. 
, a- - ; ..C 

f8iBLC ' ' I  '.' 
.- 

b d  Iahel C. 
D . '  

-17 .\ 1 
:? IiiEK] I S T W T : M u 3  1.. 

2OPRONIPT r ' .  n 
I=]- t-1 2mm1 'L'+J' '- 

rn (El) -22PmmPP'  - L -  

- L 

El "23 1 .- - 
I .  

OQREO59 End of subroutine C, 

Now run the program to salve the following problem: 

OnMq26,  I%9tbcComraandandServiOeMad- 
ule of ApUo X c d  U.S. asmnauts Stafford, 
Cmau, and Yo- at a rate of 24,791 miIm per 
hour (the fastest spd at which any human has 
Iraveled). How far would the module maw1 in 2.5 
bus? IL 



Befarc you begin, be sure that all of the upper-row keys do not have any functions assigned 
to them. For example, is now assigned to the key location. To remove the 
assignments: 

Now run the program. Make sure the calculator i s  in USER mode. 

Mm m 
24,m - The rate. 

23, The time. 
Sl,B77soPc Miles in 2.5 bows. 

Now run tire program (local label B) to find the rate of travel of h e  first Antarctic continent 
crossing from Shackelton Base to Scott Base by way of the hle .  The crossing spanned 
2,158 miles and took 99 days. 

%-- 
B (El) 
21 58 

I m 
99 

' E l  2l.m - ---- Miles per day. 

Enally, run the progmm (local label C) to find the time for a &mami (a h g c  wave caused 
by t seaquake) to reach the southern shore of the Pacific bland Iwo. The wave is traveling at 
a consthnt 2.25 meters per second and i s  300 meters off shore. 

T = D t R  = 30Qi2.25 



*- 
3 O L  The distance. 
RAm 
2.2L The rate. 
133.3333 Seconds. 

You can continue to execute the Iacal lab1 program aay number of times using the local 
label keys withola executing the marmarn program each tim. All YOU do is press A ), B 
(a ), or C (a 1 in USER mde.  But when the calculator is psit iad outside of the 
SPEED program, pressing the I d  keys search only the curretar pmgram. If they are not 
found, the function printed on or &ow the key is executed. 

1. Look closely at the program for finding roots r ,  and rp of a quadiatic equation (pge 
1 82). Can you set other hmctions &at could be replaced by a subroutine? (Lmk at 
lines 13 through 17 and lines 20 though 24.) Modify the program by using mother 
s u b m i n e a n d r u n i t t o f m d t ~ ~ ~ ~ ) t $ o f x ~ +  x -  6=  O;of3x2+ 2x- I =  0. 

Did you save any mole lines of program memory? 

2. The surface area of a sphere can be cdculwd according to the equation A = 4 d ,  
whew r is the radius, The formula for hding the volume of a @he= is V= (&?)+3. 
This may dm b expressed as V=(rXA)+3. 

Create and load a program to calculate the area A of a sphere given its d w r .  Name 
the program SAREA and include an initialization routine to prompt for the value of 
the radius. Than crea~  and I d  a second program to dculare the volume V of a 
sphere, using tk quation V=(rxA)+3. Name this second prngmn VOLUME and 
include an SAREA to use SAREA as a subroutine to calculate area. 

Run the two programs to find the area and volume of the planet Earth, a spheff witb a 
radius of a b u t  3963 miles and of rtae E d ' s  maon, a sphm with a radius of abut 
1080 miles. 
(Answers: Earth area = 197,359,487.5 quare miles, 

Earth volume = 2.6071188 X 10" cubic miles; 

Moon area = 14,657,414.69 sqw miles, 

Moon volume = 5,276,669,290 cubic miles.) 



I .  
I C 

-4- 

3. DHevCl test pilot Trig0 Skywalker is diving 
in a wmglas R2DART expefimenta1 aircraft 
at an mgle of 45 degrkas and a velocity of 745 
mmrslsecond. SuddenIy. at an altitude of 
7460 meters. the R 2  Ioses power and 
Skywalker parachutes to safety. How long 
after the R2 loses m e r  does i t Dy before 
crashing? (Effects of atmospheric drag and 
variation in the gravitational acceleration are 
ignored.) 

Solution: The. q u a t i ~ n  M b h g  the fr3t of crf plane. is: 

where y is the altitude, (In our problem y=O w h  the plane mashes.) 

g is the acceleration of gravity, 9.80665 rnlss. 

v is thev~rtical component of the veioeity when power was lost. 11 is fwnd by 
multipiying the velocity by the sine of the flight angle. 

y, is the initial altitude, 

t is the time in flight after power failure (seconds). 

(Answer: 12.6675 seconds.) 

Metbwk Modify the QROOT program that you loaded earlier in this sectbn (page 
182) so that it no longer prompts for the input of a, b, and c . Write a second program, 
based on the following flowchart, that finds the values of a {- g + 2), b ( - v ) ,  and c 
(y3. The a should be stored into Rot, b into Rm and s into R,. The second program 
should use QROOT as a subroutine. The following flowchart wili k ! p  you write the 
program. (Qdy the positive rmt is valid as an answer to the problem.) 











"FhjiJ set" test. 

**~1ag CW* m. 
'"Flag set" d clear. 
'*Flag clew*' test and clerrr. 

Ix*_;l, . Exchange X ad any register. 
Cdog list. 

T g w ~ ~ 1 i a d i z Q c t ~ ~ i t h a M o 1 1 . W s ~ h d e s i t a d r e g i s t e r ~ n m n b e r  
( t h e ~ t * ) i a ~ - ~ ~ y o u ~ u s i n g k , ~ ~ t r o l . ~ ~ t b e ~ -  
t i g n d ~ r m d ~ ~ t h e ~ ~ . ~ . ~ ~ , t b o A p - J l C  
~ m p t s ~ ~ Q e ~ ~ . ~ t ~ m & w i u b e g O m e ~ ~ g e c ~ ~ y o ~  
m a d o ~ i n ~ s ~ .  
You tan indirectly addmu any of the primary sforwe ng&teS- {Rap thrnu@ Rw) as 
exfendad stijrage regikters (R(lw m g h  Rf314 currently allmated In yaw 

I 
calculatar.* (Primary starage riegkters can be a d d r e d  directly or iam; 
mended stofage registers must be a d d m d  indhdy.) 

If the sindiract ar direct re&- address is 06tsidc the Mta of ttbt current d@oa 
or the numkr of re&- in the calculator, h &play will dmw #ONZwIfm?. In 
all cases ody the absolute value of the in- w o n  d the r e e r  a d d m  is d 
by the douktor. 

To store and redt numbers i n d i m y  using any of the primary br exteam storage ~ g i s  
ters, simply or=, m, andthen specify the indirect &dm$. By changing 
~ r a g i m ~ n ~ r , y o u ~ ~ h m g c h ~ ~ b y t b t W 0 1 1 .  

YOU cmn easily &mnmte how irrdirwtt smre and recall work by wing the HP41C 
rpanudly . For:example, to s t m  the nutflkr 2.54 into R,, using Rot as an indimt address 
register: 

;to@@ ' First store the deshd register 
dress (R,,,) into the indirect 

1 Isddrcss register (b). 
2mk. The n u m b .  
~ ~ I N B -  Notice how the HP-41 C prompts 

you for the indirect address. 
The number 2.34400 b now stored 
into regimr RIP, 

In tha We HP-4IC, we of p h r y  rn- aumhcd h igh thau a d  us of cxtcaded a t o w  
miaten quire that you mtcad FIP-41 C mamory with one or morr plupin memory d u k a  



Here is what happend when you used the infireet address to store the numkr. 

The Function 

2,54 m1 
The IrrdImt A d r l w  Register 

t 

l L 1  

To redl numbers that are stored in any primary storage registers (RM through R,), you can 
simply pMs a d  tk numbeakys of the regis& ddms, You can also mall numbs 
from primary storage registen using i n d i t  addressing, jus4 like you did when you stored 
the number in the above example. N u m b  in the extcnddstomge registers (R, IODh though 

must be stored and recalled using indirect addressing. 

For example, recall the numkr that is  stored in storage registera,, using register & as the 
indirect address register. 

m%play 

,IO&M Erst store the desired register 
address into the indirect address 
register. 

RCL MID, The HP-41C prompts you for the 
indime &ss number. 
The number 2 . W  is reeded from 
storage register &a. 

Here is what happened when you used the indirect address to mall  the number. 

The FunetIm 

mm05 
-4  

fb DerPiread Regbtw * ( R ~ ~  im the x-register.) 



Storage register arithmetic i s  performed u n the contents of ?he indirectly addressed 
r e g i s @ r b y u s i n g ~ ~ + n n n , ~ ~  6 n n , ~ ~ n n , a n d ~ ~ n n . I f  
you do nor remember how storage register arithmetic works, twn to page 74 to tefresh your 
memory. 

Now. multiply the number in R,,, by 5280 and then store that value back into R, using R,, as 
an indirect address register. 

m 
The numberS280.0000 is multiplied 
by the number in R,. 

1 3 ~ 1 , ~ a o o  T ~ C  gns~er.. 

The Inssol (ALPHA store) and I*#xl (ALPHA remit) functions can also be used with 
indirect addressing. just like with normal and m. (Remember that lAsfil is the 
shifted function on rhe key in ALPHA m d e .  and Is the shifted function on the 

key in ALPHA mode.) Simply store the desired register address number into rhe 
i n d i ~ c t  address register you choose. Tben execute the function. specifying and the 
indirect register address in mpnse to the prompt. 

For example, store the string WATER into R, using R, as the i n d h a  ddress register. 

Keystrokes 
8 00 
-1 W A R M  

s ro lm 
QO 

Msplay 

8- 
WATER- 

The string, WATER. is now stored 

Now recall the swing using indirect addressi y. (Remembw, this is done in ALPHA made.) 

Keystrokes 

W A m  The string, WATER, is recalled into 
the ALPHA register from %,. 
Clears the ALPHA register. 

8.0000 Back to normal mode. 



Indirect Stack and LAST X 
R a m &  brn seetion 5 hat you can specify the stack and LAST X as register addresses 
by simply pessifigm (decimal point) and X. Y, 2, T, or L (far LAST X). You can a l s ~  use 
the stack and LAST X ~gisters as indirect addresses by simply pressing and X, Y, 
2, T, or L fo1low ing the function. For example, to store the number 83.9701 into R,, using 
stack T as the indirect address register: 

The desired register address (R,,) is 
stored into stsck regism 2. 

@B70$- The 11 is now in register T. 
SmlAlDt The HP-41C prompts for thc stack 
W,970;1 address. You can only specify a 

letter ( X .  Y. 2, T, or L) here. the 
m HP-41C will not accept any other 

input5. 

To recall the n m i k  that is now in Ria llsing stackT as tbe indirect ad- re&WC 

You should remember that many functions affect the status of the automatic memory stack 
{e.g., pushingnumkss into the stack), and that when yw w the stack tcgiskrs as storage 
registers, the normal stack operation may change the contents of hose registers. 

Mhw Fmdlm Control 
Now that you have seen how indimt adhasing works, let's progress a little and see how 
some of the other indirect featwcs work in programs. 

Functions requiring the input of an o w i n g  specification like and can use 
indiruct addmssing to specify how the function is to o-. For example, requires a 
number from 0 through 9 to specify the display format. Using indimt addressing. you can 
store the h a t  specification numbtr in a register, and then use indirect addressing tocorn- 
plete the function ( m m  nn). Indirect mnml is most useful in programs you write. 



Example: The following pmgrsm uses two con- 
trolled loops to place a n u m b  used by the 
(arrdibIe m e )  Function. The p m p m  counts from 0 
to 9 amt controls the first loop using m, then 
counts back to 0 and controls the second loop using 
m* 

00 REG 46 

Of LBLTSONQ 
02.008, 
03 ST0 07 The first loop control number is 

stored in register %, . 
W 3- 
05SrO02 The second Imp control number is 

stored in register Rm. 
0 8 L B L O i  The &ginning of the first loop. 

uses &, as an indirect 
address. ?he function uses 
the number in %, to conmI h e  

I 
audible tone in the HP-41C. 
Add one to the loop control number 
in R,,. Test loop control number: 
if it is not greater than 9, exccute 
Imp again; if it is greater than 9 
skip the next line. 

09 om 01 Lmp to Em 01. 
10 l .8L 02 Tfie beginning of the second Imp. 

tf7011#rnr,on m u s e . s ~ a s i m ~  
ddress. The number in & contmls 
tbe audibk twe. 



12 BE w - ,,,: , Suhmdcr one from the Imp control 

11.- 

number in I&. Test h p  control 

. -, number: if itisntn less hanor equal 

, f' , to zero, execute loop again; @it b, 
skip h e  next lirle. 

3 . .  Looptamo2. 
''g@REO-JIS . =  

Run the program now and listen m the audible tone of the HP-4IC as .it.staas with a low 
pitch, works up to a high pitch, tben back down to the low pitch. 

) Whcn you run thc progmm, it cxrmtes through the first loop until the loop control 
number in Rol excceds 9. The function uses the loop control n u m k  in Bol 
hdirectiy as a specification of the value, When the loop control number 1 exceeds 9, the second loop begins execution until the loop control number equals 0. ,:- uses the bop control number in bindirectly as the spcfication. The I ssond loop does not execute 0. . 

I 

1 
Llke lhdi'f&t &!&&sing of scotage registem, ywl can ad&ss routines, submutlnes, even 
sntire pyopms using indjnxt addressing. 

, Ti ihdlfectiy addrtss a subroutine with aa ALPHA or numeric label (e.g., TRIGO, 
(m 101, use the nn (go to indirect) instruction in the program. (The calculator 
dispIgs the prompt #O [lowing the function nam.)  When the running program enooun- 

- W.€W ~r insrruction, the calculator searches the current p g m  for a numrk 
Mbf~ UI or pmpm memory for an ALPHA W1 that is specified by the indirect addre& 
sgister. (If the label is not found, or if the label is not a legal lahl--e.g., the numeric 

J 
fak l  is greater than 99, the display shows -.) Local: W b  (A through J, 
;a through ee) cannot be used indirectly with -- - 
h an exampit, with the ALPHA label SOLVE stored in register R,,, when the 
h s t d o n  is bnmuntercd, execution is tmmfemed to the last SOLVE in memory. If 
#he label SOLVE is found, execution resumes the=. A to a numeric Iarbel wlU not 
mnsferexwntion out of a program file, bat a to an ALPHA Iabtl wiIl transfer exccu- 
tion out of a program file (refer to =tion 12 for a complete discussion of label searching, 
branches d tm&ring execution). 



To indirectly address routines or programs outside of the current program, you can use 
a nn (execute indirect). When the running program encounters an nn. 

instntctim, execution is tramfend to tbe numeric or ALPHA label sFlrrea oy tbe 
indirect address register. The addressed program is executed as a subroutine and control 
returns to the main program when execution of the subroutine is completed. For example, 
with the label ClRCLE storsd in Rla , [XWI 16 caum execution of the program &fined 
by CIRCLE. h a 1  labels (A through J , a W u g h  el cannot be used indirectly with m. 
Note that only programs that you write and s t m  into -gram memory and those functions 
contained in plug-in extensions (such as application module, or the card tleader) cm be 
executed indirectly in this manner. StmM HP-41C functions cannot be executed with 
Dam. 

h d k t  addressing works the sanae way wwitb all of tbe fuacttofis listed on page 197. 

I ,  Owrnohmt d genekatbtg pwlwanQrn wm@ers in ~c .pmpm is tm take a nt~mbar 
~~4 "sad"), squareit, d ~ h m  mmmpltk C&K& OP #he multlg d 
myam rM, e,wt Thw, a W of,$,,l82 w M  q u a d  Yd@3.124. A mdQm 
~rnbmpClimtw W Wn -I fk four m b  bl*, 8,531, md wpm 
due ,  Wrinuing W sevid itewim w 1- WQW geneme 
mdom numhm. EoIWin$ b a f l ~ ~ & a r l  and pqgmmmimg hfats for such a 
f&wmw d u m b  &mmf. 

n e m l  is~~.~di@wmburinthefomdm,a,~ .nnnn,orarmn.TkdIs  
g d  andhsquare-mm!dby t b e . m a _ i y p m o f ~ p r p ~ ~ ~ ~ t i n ~  
& u f - d ' # % ~ ~ o r n  nuaibw 19 &@a@ in the Lrm of the otighd d. 



To change a s d t n  ihe"rorm of nnnn., and . nnnn to nn. nn. you C& UB Idlibwing 
keystmkes: 



To c h m p  the result, .nnnn, back to the input fwm. mum. or nn,nn: 

Truncate th squrrre ta extract a new seed of th form .nnm mias 

So that you can remember wbich form to input, you may wish a label the program 
with three labels, me for each form, like this: N N N ,  /NNNN, and 

N N W .  When you inpo a s d  of the form an.nn, you execute pmgmm 
NNINN, Likewise, when you input a stmi of thc form .nnnn or m, you execute 
program INNNN or NNNNI. Use the l diamctcr in the names, not a period. Mads 
are not legal in ALPHA program labels. 

When you key in a fourdigit seed in one of the three formats and execute the associ- 
ated program. an address (1,2. or 3) is placed in h e  R, register, This address is used 
by a 00 (go to indirect in &) to transfer program execution to the proper 
routine so thu the new mdom n u m b  is seen in the same form as the original s d .  

Run the program for seeds of 1191, 11-91, and ,1191. The pmpm generates a 
random number m the same form as the seed you keyed in. To use t k  random numbr 
as a new seed, continue executing the associated program. 

Modify the random number generator program you wrote above to use indirect 
instead of indirect for control. Run the program with ?he same seed numbtrs as 
above to ensure that it still runs correctly. 







J 
The W-41 C flags arc an important programming tool in your calculator. A flag actually i s  a 
memory that can either be SET or CLEAR. A running program can then test the flag later in 
the gro&ram and make a decision, dcp~nding on whether the flag was set or clear. 

Them a~ 30 "user" flags (numbxed 00 though 
29) available in your RP-41C. In addition, there are 
26 "system" flags (numkted M through 55) that 
have l i rn i td  uses to you in your programs. On pages 
2 10 a d  21 1 are table showing HP-4 1C flags aud 
their basic ca@iIitia. The HP-41C has six func- I 
tions tha~ &ow yw to d p u l a t e  the flags. 

Three of the flag functions an? on the n o d  mode keyboard. They are: 

El (sttfig) 
(clear flag) 

mi yag set" test) 

The other flag functions an not on the keyboard, but can be assigned to the k e y M  fbr 
execution in USER mode, or exmuted from the display I e r  to section 4). These flag 
Fundons am: 

('flag clear" tesr) 

!Fs.lel (' )lag set' ' ~ e ~ f  and clear) 
("flag clwr" t e ~  and clear) 

When you wxtlte one of the six flag functions, the H P 4 C  prompts you for the flag 
number (00 thmgh 55) you wish to operate upon. 



Flag Name 

WIG USER FLAGS (00 THROUGH 29) 
1 

Flag Number Set Ctear Test 

Numeric Input Flag 

Range E m  Ignore Flag 24 

Error lgwe Rag 
t 

Audio m w  nagL 

USER M& F4m 

Status 

Alweays maintained by 
Qntinu~us M m q .  
Qmed eaefi time the 
HP4tC. is turned on. 
Cleared emh time the 
HP-41 C Is turned on. 

Matdm flag O ~ms 
each time HP41 C is 
tumedmrn. 
Gleared each time the 
HF4IC is turned m. 
Clearad each time itle 
HP-41C is tunaed On. 

C t e d  each time the 
HP-41 C is turned on. 
C h m d  each time the 
tip41 c is t u r d  on. 
Set each time the 
HP-41 C is turned on. 
Ahuap m d n W  by 
Continuous Memory. 
Always maintained by 
Codnuma Mem~y. 
Always rnaintdned by 
Continu- Memory. 



Flag Name 

GaMIdg Flag 
Peripheral Flags (5) 
Number of Digits 
Flags (4) 
Display Fond Flags 

HP-41 C SYSTEM FLAGS (a0 THROUGH 55) 

Flag Number Set CIear Test 

41 
(refer 

x Mot applieabte. 
x Not applicable. 
x Always maintained by 

Continuous Memory. 
x Always maintained by 
x ~nlinuous Memory. 

=I to P W  232) 
Grads Mode Flag 42 x Always mainhlned by 

Continuous Mmwy. 
Radians Mode Flag 43 1 - : I -. I x Always maintained by 

m '  44 - d5 +A Continuous Memwy. 
Continuous On F l q  x Not applicable. 
System Data Entry 45 - x Not applicable. 
fl4 

4 

Partiar K y  Sequence 
Flag 
Shift Set Flag 
ALPHA Mode Flag 

Low E3attery nag 
Masage Flag 
SST F l a ~  
PRGM Mode Flag 

I,Q Fhg 
Pause Flag 
Printer Existence F l a ~  

Not applkab. 

Not appllcabls. 
Cleared each time the 
HP-41C is turned on. 
Nut applicable. 
Mot applicable. 
Not applicable. 
Cleared each time the 
HP-41C is turned on. 
Not applicable. 
Not applicable. 
Set if printer exists or 
dear tf no printer each 
time the HP-4lC is 
turned on. 



To begin learning haw m use the flags, set flag W: 

The HP-QIC prompts you for the 
-4  W-k- 

Hag 00 is now SET. Flag 00 
~ ~ ( U ) b u a s ~ ~ i n ~  
W ~ P -  

Hag deeiciolls are d e  using Ule reg flag Burdions (m Im. -1, and ). 
6aekof th&e fundions asks a qwstim about the s r u s  d the specifred flag. In a program, 
if the answer to tbe test question is TRUE, tbe &uIatm execute the mxt lhc in the 
program (this is  the "DO if =WE" rule again). Rtbe answer to th question is fak, rbt 
calculator skips the next line in the. prqpm e m u h  continw. 

1 
If YES (flq 01 is sat), 7 
conunua with the next 
line, 

W NO (flag 01 is not set), 
skip one line. 

Pressed from the keyboard. these flag functions will show an answer to the test question in 
the display. If the answer is true, the display shows YE& if the answer i s  false, the display 
shows 

Two of the flag test functions perform an additional function 0th than asking a question. 
Thest funcfions, ( "jlag set" res~undclear) and ("frag clear' ' test andclear). 
dm clear the specified flag in addition to testing it. 

If at any dme you are unsure as to the status of tbe flags, there are two ways to tell whether a 
flag is set or cleu. (Remember, the status of some flags is maintined by the Continuous 
Memory d h e  HP41C.) 

First, and most simply, y w  can check the status of flags 00 though W by simpIy M a g  in 
the display at the flag display annunciator. If any of these five tlags are set, he cornpond- 
ing number will show in the display annunciator at the bottam of the -lay window. 

Saaond, you can test the f l q  with or I*cll without chatqing its status. Ressed Prom 
the keyboard, t h m  functions return a mS or CYO answer to thc display. 



For example, if flag 00 is set and you use m. the dispIay win show IBA On h other 
hand, if Rag 00 is set and p u  use m, the display will show m. 
Try testing flags 00 and 01 wing m. 

7 . I H -  

Keyst& 

rlag 00 was w in an d e r  
, emple, so tbe answer to the &st is 

-i m. N d h  that the &@y 
~nnmiatoa  shows 0. 

,Since flag 01 is nor %t, the c h -  
Iator rchlrns an answer of W. . . 

Example: The fol1owing program contains m infinite Imp that illumm the qmatkm 0T 
a flag. 'Ilrc etogram dte&ely displays S& a d  by chauging a d  testing the status 
of flag 0. A flowchart for this Simpie pmgmm might IW4 like the one b e h .  

The program assumes that flag 00 is initiaIly set. 
- 





1. Writeraewprograrpthaththe~o@odasChe~program, bat 
instead use t to control the flag 10ratw. The foUowhg flowchart will help you set 
up the new pgmm. Y4u sb8uId be able to save h ~ o  lines in pmgmm memory over 
the previous mead. 

2. Wtite a third program that performs rhe'hmc'operations as the above programs but 
,change the flag test function again. This time use m. Here is a new flw&gn. 



Flag Deawlptloni 
Over the WXI few pages m &scriptions of all tTP-4iC flags- Several examples and 
problems are included to help you become more familiar with how the user flags work. 

General Purpose Flags [OO through 10) 
The HP41C is quipped wirh 11 general purpcwe user flags (numbed 00 through 10). 
You have complete anrrel: of t h e  am. They can be set, c I d ,  and tstcd using any of 
the HP-4 t C flag control f&ons. Once you sej or ctar om or all of these flags, that slatus 
3s mdatained by the Continuous Memory of the calcuIatar, even when the HP-4 1C is turned 
Qn md off. 

Spacial Pupow User Flag8 (I I through 20) 
~ r v r e 1 0 ~ p u r p w r e a a g ~ i n ~ H P 4 1 ~ . 1 n a d d i ~ i w t o ~ a s e s s ~ t h a t y w  
can control, flags 1 1 through %haw special fiuretims b the HP-4IC. You can w, set and 
om these flags using anytor &e flag,mmmds discussed d e r i n  this acchn. However, 
un&ir cerl&ih conditions, ttb dcuhtor a h  ccmtpois the stahrs d these flags. 
'When you aka Using extuxisbas lucb as a printer or the HP-IL Moduk, it is a good 
idea tn keep in mind that the status of these flags may be d t d  by the calculator. 
Rdar to the owner's handbook that belongs to the extension fot spedf~c details about 
flags* 
All of these 18 special purgose user f lap  (1 1 though 20) w c k a r e d - 4  time the HP-41 C 
i s  turned on. 

Automatic Exmutkn Flag 
Flag 11 i s  one of the special purpose flap described abwc. Its special k the 
HP-411: is to watrol pmgram extcutiorr when the W l C  is t d  on. 

~ 8 ~ 1 1 i S ~ a a d y a u t m x r t h e ~ & , t b e H f - Q I C ~ y ~ 6 l e o -  
cuting h e  curnnt ptogrrrm in pmgram menmy w h  you turn the HP-41C back oa again. 
H x c c ~ m b ~ a h " m ~ t h t ~ w a ~ b M m I h a H P - B L C w l r s  
~ o ~ . f d a d d i t i o a ,  t b Q c a l c u I & w s o u m b t b ~ d o n t ~ ~ b e g i p s .  

l f f l q  11 isclearand y o u r n  thccaleuMwoff,~whymhrrnlfieW-8ICkk~!again, 
the dloulam turns pn normally. Rqgrm insfntetioas &re not execnred. 

Remember that flag 1 1 is automatically chmd each rime the &&ator is tunted on. 

Pdnter Enrbls FIag 
This flag (flag 21 j is used to cnable and disable printing h m  programs. You can set, 
dear and tat tbIs flag just l i e  any other of tbe general or a p i d  purpmc flags 
described ahow. 

k 4  
b A. 



When flag 21 is clear, prjnting by programs is suppressed. 

Flag 21 has no &oet on print functions cxecuted from the k e y b a d .  Execution of 
any printer function while a printcr is not plugged in d t s  in the 1 
display. 

The status of this h g  is set to match the stam of flag 55 {the printer e x h n e  ifas) 
each time the HP-41C is turned on. (Flags 21 and 55 are both set ifa pnhter is p m t  
and clear if not.) 

The a d  1-1 functions in program are atTeetcd by the status of flag 21. 
If fly 21 b set and a printer is plugged into the caIcuJator, the contents of the 
speded register will be printed when or -1 is executed. If a printer is 
not plugged in aad flag 21 is set, or f*vlmJ will halt program execution and 
disrpIay the -tents of the ti-d register. 

Data Entry Flags 
Them are two flags in the HP41C that are used to detect keyhard data input: the numeric 
input flag (22) and the ALPHA input flag (23). 

Flag 22 is used to detect numeric data input. Ihe HP-41C automatically sets flag 22 when 
numeric data is entered from the keyboard. 

Hag 23 is similar to flag 22 except hat  it is used to detect ALPHA data input. The calculator 
a s  flag 23 whcn ALPHA data is entered fmm thc keyboard. 

Both flags 22 and 23 am cleared eaeh time you turn the calculator on. 

Example: Computer programming student Jill Bit- 
ter is a fltrle confused about how to use hexadecimal 
numbers (base 16). Her teacher suggests that she 
write a program on her HP-4 1 C to mverr  hexadec- 
imal numbers to decimal numben. Jill's first prog- 
ram is below. Ir mnvens a singiedigit hexadecimal 
number to decimal. 



H ~ d & m s W m s l  Equlvafents 

'Hexadecimal Decimal 
0 0 
1 1 
2 2 
3 3 
4 4 
s 5 
6 6 
7 7 
8 8 
9 9 
A la 
8 fl 
C 12 
P la 
E 14 
F 15 

JilI'a program initializes itself by storing the letters A duough F in storage registers RIo 
thmugh Rm. The program then uses the storage register number to assign a value to the 
hexadecimal letter that i s  input. 

to dttenninc whether numeric data or ALPHA data was input. 

' r  
H ~ R  is a flowchart that w i l  help you understand how the program uses the data irrput Dags I 



i 

- SrMB A-F RcR;rs 1 
- - 

Prom fotlhput 1 J--' ,c- - 

Uslng Imp control number 
as a reglsbr add-, -1 

ALPHA that Is storad In 
IdireCtly addressed register I 

Display Integw portion of' 

stwedin hat register) I 



This tnidabs r&e program by 
I mrhg A dmugb F in RS, through 

4 1 ,  e - 1 ~ .  

78 PROMPT P t o ~  d stop for input. 

m 



Wplal 
27X=Y? Is inpla mule a%.stmd IetW?... 

@ a  03 28 GTO 03 ...yes, goes b 03. 
I r a o l  02 mma2 rncrem&m k... 

90erOm ...g a a  to I 0 2  if number b im 
than w tqual to 15, and.. . 

31 RTN 

Displays thb integer poatioa of the 
lmpcoatmlnrmttm. It is the same 

34 1NT as the decimal value oftbe Wkr 
l m  f7 IF] M 96 stored in that d i i  &ss. 

Now as&n ihe p m p m  he key for ewcutton In USER mode. 

=P~W 
0.0000 

, I '  
ASN- 
ASNHEX- 
ASN HM I 1  
0.0000 

Run HEX in USER m& to conver! the f~ . . ,  . 
decimal eqaivdcnp: I .  8, 9, F. 

W S P ~ Y  
0- 
/#Pun 
1- The aeclmm equivalent of 

he-kimal  1. 

.. h /#Pun 

11.0004 Hcxad~imI B equals decimal 11. 
I 

f N m  

- - &OQQQ 

Iuwn 

m 1- 

gk,,a hexadecimal integers to their 



Range Error and Error Ignore Flags 

Two flags in the HP-4IC can bk used to controt how tk calculator mcts to m g e  ems 
[overflnws and underflows) and all operating erm.  Hag 24 is the mge e m  ignore flag 
and flag 25 is the error ignore flag. l"ke flags provide excellent error detection and h d -  
ling in your programs. 

Flags 24 d 25 are bdth c M  each time you turn the cdcula~w on. 

Range Errors 

Remember from part I of this handhk hat any calculation that exceeds the computation 
or storage mge of the calculator is an emr (except in statisrics calcutations). Normally, 
when such a calculation is  attempted. the HPJlC immediately displays QUT OF R w  
and the error-causing function is nor executed. Flag 24 allows you to i g n o ~  these wt-of- 
m g e  e m w .  

If flag24isset. then them-4lCplaces e 9 . m  x 1OOOintothaffeEtedegisarand 
execution continues. Note that the range m r  ipm flag is not d e a d  when the cmr 
occurs. Since flag 24 is cleared (automatical1y) only when you turn the cdculator on, you 
only need to set it one time at thc beginning of the program. All subsequent range errors will 
k ignored by the cslcutator. 

Specifically, a range emr is an overflow w h  a numbr is generated that exceeds 
k9.999999999 x 1P. Underflows (numbers closer to zem &an 2 1  x 10-9 do not 
cause the @W f message to be display&. &IW are plrlced into the affected reg& 
ter. Other range errors that can k i gnod  by flng 24 are l i d  in appeadix E. 

For example., the following program demonstrates how fly 24 works, An infinbe loop in 
the progm b i n s  with 1 X 101° and alternately multiplies and divides that number by 
1 X 10'O. Each time through the Imp, the mult from the previous multiply is multiptied by 
1 X lom0. mtad the result from tbe previous divi& is divided by I X loL0. You can watch as 
the displayd numbers approach the ovefflow (9.999999999 x 1 0  and the underflow 
(0.CWWQOO x I W). Since flag 24 is set, the overflow error docs not c a w  the program 
to stop. 





Keystrokes 
1- 1 - q  05 

06 
@g 
1-1 PSE (=I 

Display 
4 I O s r $ D S  

I7 RCL06 

12 PSE 
73 1 E m  
I4 ST106 
IS OTO 01 
00 REG 4 t 

Run the program and wafch rhe numbers as they approach rhe range over- wd undemows. 

 keystroke^ Display 
1 

o.oOcl0 
(EaJ 
i m 1  RDw 1.0000 10 

0 . w  10 
1.m 20 

1 
1.8000 
7.0000 30 
f.OM)O -10 
1.0004 40 
1.0000 -20 
1.0404 54 
1.0000 4 0  
f.OW)O 60 
f.Q004 -40 
1.0000 70 
1 . m  -50 
1 . m  80 
1.- -60 

Thc overflaw is ignored. 

Th.t underflow. 

Rws snd bold to stop 
program. 



Normally, the HP-4 1 C hdas execution md displays 
I3ATA-A when my impmpr operation (like 
division by zero) is performed. The HP-41C also 
hdts execution and displays U W RNGE when 
a range error occurs. When p u  set flag 25, how- 
ever, the HP-4tC will ignore a single improper 
operaljon. The operation is not performed but 
emcut ion continues. 

m p l e :  The fallowing program counts from 5 down to -5 and divides 5 by the count 
number. When the count reaches 0, normally a division by zero would cause the progmn to 
stop execution. However, this program uses flag 25 250 d w t  the division by zero and 
branch around tha bsld data value, confhuing with -1. Here is a flowchart iilustrdng th 
program. 

NOIE that whed the imp- opnta~ion i s  dttemptd, flag 25 is automatially c W .  
Because the HP-4 1C clears flag 25 when an improper opmion is attempted. it is a good 
idea tu set the flag just prior to the line where you suspect an e m  might wcur. You can 
dm lest the flag immediately after the suspect line. This allows you to v e n t  bad data 
from inrempting your pmgram. 

Range em6 can k contrrJlld by either flag 24 [range envr ignore flag) or flag 25 (the 
enor igmm flag) Imausc ran@ smws WE also matad a s m .  Flag 24 allows you to con- 
tirrue emution indefinitely when a range error -us, and flag 25 allows p u  to detect a 
range error and take corrective action. 



:* * 

Keystrokes - 
PlKIl - 

Qq REG 46 

01 tBLrERROR 



Keystrokes 

Now run the program. Notice how the division by zero newr appears. 

The p g m m  Mts showing - ------r 

Audio Enable Flag 
Flag 26 is used to contml. rhe audible tone in the HP-41 C. When flag 26 is set. the HP-41 C 
audible tone will operate. When you clear flag 26, the audible tone will not operate. 

You can set, clear and test flag 26, just like my of the general w special purpose flags. But 
you should remember that this ff ag aIsa contmls the e o n  of the audible tone. Flag 26 
is the only user flag that is ammatically set (so that the audible tone functions) each time the 
HP-41C is turned on. 



h m p k  Del3e Ndre has a program ia her HP-41C that hdps her keep t m k  of her 
reding speed. In her job witQ h l  Publishing, she works as a proofreader and she hy 
found that she must proaf and ma& cmtims on one complete Iint every five seconds 
in d e r  to keep up with her daily quota of 5760 lines. 

At the end of each line. without lifting her eyes from the page, sbe presses any n u m b  key 
(usually 03. If more than about five W B ~ ~ S  go by widmut Her pressing anumber key again. 
the program sbund$ the audible tone. By placing (pau~e] irrsttuctiom in the pmgram. 
in corn binat ion with the other p g m  inswctions, the W-4 1C can rime apptoximely the 
five seconds fquircd in this pmgsam. The fbllow ing flowchart will help you understand the 
flow of the p p m .  The numeric data entry flag (flag 22) is used to d e w  the press of a 
numkr key. and the audio enable flag (flag 161 is used to conrtrol h e  audible tone. 



Before you begin, assign the function to the @ key hat ion  so you can input 
at the press of a single key in USER mode, 

Now load the program. 
> a, 

flag 26 is cleac. 
QsCF26 Clears fIag 26. 

li I , , .  = ] Timing mutine. 
08 PSE 

!nrPn*IFS?GI==I22 10FS7C22 Tests and elcars nag 22, 
UI~TPIO~ t i  GfO Of  If flag 22 is set (data has been 

entered). g w s  to 01. 
26 If flag 22 is clear (data has not been 

entered), sets flag 26 . . . 
r 1 ~ l 0 1  r s  OTO Ot ... then goes t o m  01. 
m m m  OOFlEOII 

Now run the program lo seeif you can keep up with DeDe's proofreading speed, Rememkr 
to look at every word in the line before ywr press the number key. If you miss the timing on a 
lint, go to the next line. 



Keystrokes 

lawul 

USER Mode Flag 

When program execution begins, 
PROOF begins timing you for about 
five s e e d s .  If y w  press a number 
key before the thing is  over, rbe 
tone will not sound. But if you talce 
too long to press the number key, the 
tone will sound and the program will 
immediateiy begin timing again. 

0.4000 Press l@l to halt execution. 

This fl* (flag 27) is usM to p lae  the cakulatot-into and out of USER mode. When flag 27 
is set, the HP.4 C is placed into USER mode. When c l e d ,  the HP-41 C is mken om of 
USER m&. 

You can set, clear and test flag 27 just likea general p-se flag, but keep in mind dmt this 
nag also eontmls USER mode, 

The stam QF flag 27, whUier clear or as, is maintained at all times by Contimwus Mm- 
ory, even when the calculator is m e d  off and on. 

- 
Number Display Control ~ l & s  
Two flags. the decimal point flag (28) and the digit grouping ff ag (29) are used to control 
how numbers appear in the HP-41C display, 

The decimal point flag (flag 28) controls the Mdix mark and the separaor mark in a 
number. A ~adix mark is the divider h w e e n  the integer partion of a numkr and the frac- 
tionat portion OF anumber. The separator mark is the sepacatorbetween groups of digits in a 
large number. 

In Europe, and many other i n m o d  locations, the radix mark is the comma and the 
sepamtm mark is the decimal pint .  So numbers appear Iike this: ldd&&8li Ia the 
U.S. the radii mark is the decimal @nt and the sspmtm mark is the comma. Numbers 
appear like t h k  . . The d i x b a l  piat flag (28) dews you to we the rtrdix 
mark and the separator mark with which yoa are most accustomed. 
When flag 28; is set, tha decimal point is the radix and th comma is tbe separator. Numbers 
appear like this; ' " 

h a  flag 28 is ck the cornma is tk radix and Wi point is rhe sqmtm. N u m b  
appear lilce this: l 4 f B C H . ,  



You tan set, Clear and test flag 28 jwt like the g e d  purpose flags. l lw mtus of the 
decimal point f i g  (28) is e e t l  at d1 times. Flag 23 is initially set ( d e w  pint is the 
radix, comma i s  the sep&tpr).= 

LE ' 1 

The s m n d  flag that mmIc how a u m W  a p w r  in the HP-41C di~play is the digit 
gmuping flag [flag 29). h c o n ~ l s  whether or not. a mpatm is used. 
Ihgardlcss of which separator marQE is specified '(refer to flag 28 d w r i p t h ,  above), you 
can control whether or no? a stpator a- 'in the display, If yourp&emux is for -a- 
rators, you can specify thm. If your preferem is r#, sepmb~s, then yau can turn them off. 

When flag 29 is set, gmup ofthm digits m the integerwim of the number arc separated 
like this: 1,234,567.01 or 1.234.567,01. 

When flag 8 is dew, numbers are not separa!ed, tikt this 1234567.01 or 1234567,O 1. 

The status of flq 29 is presetved at all times. The initial status is set. so numbers will appear 
like this: 1,234567.01. 

h~1~lllwh-bwhfla~~dflaa29~elear,nodxwi~~~.~tanytimeifthere 
Ts only one symbl showing in a aumkr, it is always the d. 

H M l C  System Flags 
Flags 30 through 55 am all used by thc HP-41 C system to cootml the dculatw's internat 
aperation. Some have link value M you, and dl can only be ttstSsd. FoIIowiag is a listing 
and shon description of egch system flag. 

#trrlog WWg (-30). As with all  of the system flap, fIag30cm be tested only. I t  is med 
inr td ly  far the o p t i o n  of (be catalog feature and atways tegts clear fw you. 

PerSpheral- (flags31 tbrough35). These flagsmused inmnally for the.opuion of 
certain peripheral extensions. 

h l u m b e r a f ~ ~ 3 6 ~ 3 9 ) . ~ f o u r  la combidon, are 

formats. T h  nlrmber of decimal digits is dek 
7 3  m t e r a a l l y b ~ & n m b o f ~ ~ e d ~ ~ b i n  ,m dm display 

lrmincd by tbe folIowiug c w .  

No. uf dig5 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 



Dispby Format Flags (m=Rag40, =fkg41). When flag 40 is set, the HP-4IC 
i s  in display format (when f l ~  40 is set, flag 41 is always clear). If flag 41 is set, the 
calculator is is display f o h t  (when flag 41 is set, flag 40 is always cIear). When 
both flags 40 and 41 are dear, the calculator is in Isell fwmat. The number of digits 
displayed is dttermined by flags 36 t h u g h  39. 

G d s  Mode Fiag (-42). If flag 42 is set, the calculatur i s  in GRAD m& {when flag 42 
is set, flag 43 is clear). 

h d h s  M&Flag1flag43), Ifflag43 isset, theHP-41Cis inRADmode(whea flag43 is 
set. flag 42 is clear). 

Cantimtoas On Flag (flag 44). Rag 44 controls whether the HP-41C is in continuous on 
power mode or not. When set, the W-41C is in continuous on power mode. When clear, 
the calculator automatically turns off after 10 minutes of inactivity. 

System Data Entry Flag (flag 45). This flag is wed internally by the HP-4 1 C in data entry. 
tt always tests clear For you. 

Parbld Key Sequence (flag 46). This flag is used internally by the HP-4 1C in function 
execution. h always tests dear for you. 

S M  Set Flag (Bag 47). Flag 47 is used internally in shifted operations and always tests 
clear for you. 

ALPHA Mode Amg ( h g  481. This ffag is used for ALPHA mode control. When the 
HP-4lC is in ALPHA mode, flag 48 is set, when not, flag 43 is clear. 

Low Battery Mag (@ 49). The low battery flag is used to indicw low battery power. 
When set, power is low. When dear, power b suficient. Refer to Batteries, appendix B , for 
batrery replacement instructions. Remember that when battery power is low, the BAT 
annunciator in the display appears. 

Message Flag (flag SO). Whan ser, the display contains some message. When clear, the 
display contains the default display {ALPHA- or X-mgistec). 

!BT Flag (flag 51). Flag 5 1 is wed internally for single-line program execution and always 
tests clear for you. 

PRGM Mode Hag [flag 52). Flag 52 is used ro mnml PRGM m&. It always tests clear 
for you. 

UCI Flag (flag 53). This flag is used to detenninc if some peripheral extension is ready for 
VO. When set, the extension is ready. When ckw the device is not ready for 110 activity. 

Pame Flag (flag 54). When flag 54 is set, a user program is in progress. When clear. 
a pause is not in progress. 

RInter JMatmce Fhg ( h g  55). T h i s  is used to indicate if the stmurdslrd HP-41C printer is 
attached to the HP-4IC. When set, a printer is attached. When clear, no printer is present. 
Flag 55 works in conjunction with the printct enable flag (flag 21). 



1. One mile is q u d  to 11,5119344 kiIometm. @e&e flowchart hIow to create and 
load apmgramthat w i l l p m i t  you m k e y i n k m s i n e i t h t r m i b ( ~ ' ~ ) c a  
kilmeem (m KILO), Usirig a flag and s subroutine, either multiply or divide to 
convett from one unit of measure to the other. (Hint: mm yields the same as 
El .I 
Run the pmgram to convert 187,000 miles to kilometers: to gonvert 1.2701 
Horneten to miles. 

(Answers: 3CL0,947.3280 kilometers; 0.7892 mP 

aria - 

6 m .  stop 

, , 
. . 

f Rewrite the timing program you input m pap 229 so that it wunts the n u m k  of 
 rimes the flsg was set (successful timhgs). Stom &at n u m b  im a rtgister so you can 
check the total later. 



3. Rewrite the timing program dwve so that it also ccwnts tbe number of times the flag 
was d e a d  (unsuccesgfut timings). Again, store that number in a register for later 
reference. 

1 .  

4. The m p l e  on page converts s i n g ~ ' 8 i t ' h e & i ~  num- to their decimal 
equivalents. Using the following flowchart, and the concepts in the example pmb 
km, write a new program that converts two-digit hexadecimds to decimals. A solu- 
tion to this problem is given following the flowchart. Before looking a the sdurhm, 
try writing your awn pmgram b m  the flowcbart. 
Run the pwgmm and conven 4F, 23, 13. M to decimal equiwknts. The pm-: 
prompts y ~ u  fa one digit of t$e number at a time (e.g., to convert 4F, when tb& 
program prompts yw, frrst key in 4 m, then 1-1 F IllPHA I='). 

[Answers: 79; 43; 19; 170) 



Here is a solution to. pmblem 4. 

30 10.0150t 
31 ST002 
32 LBL 05 
33 RDN 
34 RCL I N D  02 
35 X=Y? 
36 GTO 08 
37 1SG 02 
38 GTO a5 
39RW 
4oLBL08 
41 RGL 02 
42 1 N l  
43 m 02 
441 
4!i RCL 00 
46 X>Y? 
47 GTO 03 
AB RDN 
49 FtON 
5U 16 
51 * 
52 ST0 03 
53 GTD 01 
54 LBL a3 
55 RPN 
WRDN 
57 ST+ 03 
58 RCL 03 
59 mD 

You have just comphted the HP-BIC On*rcT's HarPdbooR a d  Programming Grride . You 
have certainly noticed that programming on the HP-41C is simple, and even fun. Yet the 
capability of the system is astounding. Your programming exprtise will increase as you 
continue to use your HP-4 1 C. And yw will find it an easy matter to completely customize 
your HP-41C. 

The erppdices following this section will provide you with m o ~  specific iPformation 
about the HP-41 C. 





when you a lkwletr-hckd calculator, yoa deal with a company thet stand13 
k.hind its Mum. 3esid~ an ~~t ofmmatchi professional e t y ,  you have at 
your disposd many accessoria for the HP-4IC system. 

Your HPJllC comes complete with these standard atssories: 

Four size N batteries (ready to bt installed). 
HP-#IC/4CICV Ow~er's Handbook m d  Programming Guide (HP part number 
OIHW 1-903 13)- 
HP4I CJQICV Quick Referen= Gui& (HP pm number 00041-90367). 
HP-4IC/41CV Standard AppIication Bonk (HP part number 00041 -90402). 
HP4IC/4lCV Operating Manual (HP par? number 00041-90328), 
One blank Keybod Overlay. 
Soft Carrying Case (model number HP 821 11A). 
One ModuldQverlay Holder. 
One mt of Function Labels. 
One preprinted Keyboard Overlay. 

A n u h r  of optional accessories are available to expand the power and convenience 
of your calculator. These accessories arc listed, along with order numbers, in the 
Software and Awessories brochure that a m c  witb yaur calculator. Also, you may 
refer to appendix F of this owner's handbook for a description of the hnctions and 
uses of many d the peripherals that arc avolihble to extend the capabilities of your 
system. 



I 

To order additional standard or optional ~ o r i e s ,  or system extensions for your 
HP-4 1 C, or for information about new optional accessories and extensions, see your 
nearm dealer. If you have questions about accessories or need further information 
d l  toll free (800) 447-3400. in Oregon, Alaska, or Hawaii, call (503) 75&1010. If you 
arc outside the U.S.. please contact the Hcwlett-Packard Sala Office n m t  you. 
Availability of dl accessories, standard or optional, is subject to change without 
notice. 
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v w  H W ~ * P Q M  CdlOUlOtor 
Your calculator is anoher example of the award-winning design, superior quality. and 
attention to detail in eqgineering and construction that have marked Hewlett-Packad eIec- 
tronic instruments for more than 30 years. Each Hewlett-Packard caiculator is pmision 
cmftd by p p I e  who are dedicated ta giving you the Lru possible d u c t  I my pnke. 

1 After conslruction, every calculator is thoroughly inspected for electrical. mechanical. md 
cosmetic flaws. 

Designed to be durable and dependable. your HP-41C requires virtually no attention to 
ensum proper operation. All you need to do is: 

1. Replace the batteries when the M T  annunciator in the display appears (refer lo 

2, Make sue that you keep the caps on the inputloutpt mephcles (prts) in place 
whmewr a madule or other plug-in is not plugged into a port. These caps 
p w i 1  the contacts Mi the ports from becoming concmhated, which d d  lead 
to improper opatim. 

u 

o not insed your fingers or any objects omw than an HP mMule or plug& 
say into any porL To do so muld alter the Coniinwus Memory or caulg 



- 
L 

Always turn #s W l C  off befma inserting or removing any plug-in Bxlensim 
or axeswim. Failure to turn the HP41C off coufd damage both the &tator 

- - - - 
All plug-in extensions should k handed with care. 

1. Keep the cams a m  free of obsmctioz~s. Should the contacts become dirty, 
c~refully brusb or blow the din out of the contact m a .  Do not use any tiquid to clean 
the contacts or extensions. 

2. Store the extensions in a clean dry place. Do noa place plug-in extensions in a pocket 
unless they ~IE protected in thek ease, Static electricity could damage the extension. 

3. Always rum the HP-41C off before inserting or ~ d a g  any plug-in extension. 
F a i i w  to do so could damage both the calculator and rhc extension. 

fhtwa' 
Because your WF-41C w so littk power. w e  Mterh will provide many h r ~  of 
dculator opmtim. The total number of ope-g horn & p d s  u p  how fimh the 
bmries were w l m  you pmk ied  d htalled tfiem, md how much you m petipbmls. 
Wfien you IW pecipbr?&s that draw pwer from the W41C batkrk ( ~ w h  as the 
HP 82IWA C~KI R d m  or the HP 82153A Optical Waad), t a d  baaEry life will bp 

w b i l e a ~ k h m , m t b e ~ - 4 l C a n d h @ p b e d o f f ,  
b ~ t b e ~ r a l ~ t b t ~ ~ 4 1 ~ , s r n d t u r a t k ~ ~ a n a & . ~ h e  
b a t t e x h e s w ~ l t h e n p ~ t h e ~ c u l m r ~ ~ ~ p b e r s l s f o r a a i ~ ~ s r m ~ o f ~  
bef- thew mp~lchtor turns on again. If you uw pdpkmls bqwndy, we m- 
mend that you power your W41C w?th an HP 82120A Rec;WrgaWe Bawry M. M r  
~ t h e ~ a n ~ f o r t h e 1 ~ e ~ ~ p l a c k f w ~ d ~ 6 e ~ ~ l l ~ ~  

Disposiable battwits sbwrld bc installed as desedbed wck Replacing the Batteries. Use 
only the fallowingdkdii M s  or the HP 82120A R e c h p b l e  Battery Pack in your 
fIP-41C: 

EVC=~$Y ~ 9 0  w~ry m91oo WAR EW 
National AMS(s) W e  AM5(s)  VARTA 7245 

Ttxse baiterits, like those originally mpgM with your HP41C, arc not r c c ~ M c .  

Do not attempt to recharge the batted& 'Do not store b W e s  near a source of 
high heat or d i m e  of them in fire, Doing so may cause them b leek w explode. I 



Replacing the Batteries 
The Cunt inuws Memory of yonr HP-41C will n o d y  be premed for about 30 to 60 
seconds whne the batteries am out of h e  cdcdatot. However. you must turn the calculator 
off wow removing the batteries in order to pmrve Continuous Memory. This gives you 
ample time to replace the batteries with new ones. Leaving batteries out af the calcdator for 
extended perids will mult in lass of the information in Continuous Memory. 

To replam the batteries, use tbe Wowing procedure (you may waat to read bough the 
entire battery replacement pmceduff prior to -lacing the W r i e s ) :  

1. Turn the catcularor off. rn 7 
Turn ihe calculator over in your hand and 
push up on the tip on the battery holder as 

4. L m k a t t h e p o ~ ~ a n t h e c n d o f t h t  
batmy holder. It a h m s  how tk bafmks 
s b o u l d b e i n s u t e d i n t o t h e ~ b I d w .  

tkps&bnQfaachkr#c~y. Zf my ofthe 



5. Insert the hery holder into the cdculatot 
such that the exposeden& pf the batteries are 
pointing t o w i d  the inpdoutput ports. 

6. h h  the upper edge of the battery hoider into 
the dcdam until it goes no further. Then 
snap the lower edge of the holder into place. 

If my ofttbe batteries are inserted incwrectly, the calculator may dot mm on. If, when you 
insert the new bamries the calculator fails to turn on, immediately =move the battery holder 
and check the position ofthe batteries, The c d c u ~ o r  cannot be damaged by inserting the 
herieo wrong; it simply wilt not function. 

2. ~ ~ ~ ~ ~ d c t t b r  off then k k  on. lf &e d c ~ r ~ c l w s  dot -, mntiaue on 
m\*?iv 

3* WK1~bl4itag down #pa key, ltmhe d y l a t o r  on, This i~ a''mswchrlp and 
ih e n h  aalcvlatm will be chrcd. If@~WwWr Boes laop mpnd, c a ~ w ~ o m  to 
step 4, 

4. R m W  tk bM&& md kt ,W santlautws ~ m w y  L ~ ~ ~ c u l ~ o r U c l ~ ~  over 
nim:w~mpura~l the bmd&&m &8 calcmtorJan,lf lf ~ ~ 0 ~ ' ~ s  
' ~ . & & ? ,  youlcrww mt *abl2im,b mckarsd. 



1 I I  

Hewlett-Packad cal~ulatop are mrmztlIy repaim4 and reshipped w i t h  five (5) working 
days of receipt at any -air center. This is an average time and could possibly vary depend- 
ing upon the time of year and work load at the repair center. 

#?it we Wll Do 
The HP-4lC, tbc WP-41 CV, $4 thcir aecessorh @xcept sslfnvme, the batteries, d 
damage c a d  by the batteed art wammtcd by Hewlett-hckard against defects in 
~~ and workmanship for one year from the date of original purchase. If you 
sell your calculator or give it ase gift, the warranty is automatically t r a n s f e d  to the 
new owner and remains in effect for the original omyear period. During the 
warranty period wc wil l  =pair or, at our option, r e p h  at no charge a product that 
proves to be defective provided that you return the product. shipped prepaid, to a 
HtwIctt-Packad repair center. 

What Is Not Covered 
The butteries or damage caused by the Wer ies  qre not covered by this w a n ' ' .  However, 
certain battery munqfacturers q armnge_far the repair of the dcuhti7r wit is k g d  
by the batteries. Contact the b a r t e ~  man Jucturcrjht Vyow culcubtor h a  h e n  darmoged 
by the baftexim. 

Thlsw~tydo~rnotapplyiftbeproducthbeendrrmagadby a c c ~ n t o r ~ , o r a s a  
result of mmhe or modicaeion by otlwthan an nruthorizad Hewle#-h&rd repair center. 

HewIett-Packard shail have no obligation to modify m uplate products once sold. 

No other express w m t y  is given. The repah or repltwement of a @ct is y our exclusive 
d y .  ANY I M P W  WANUNTY OF MERCFUMABILSTY OR m S  IS 
L M T E D  TO THE ONE-YEAR DURATION OFTHIS WlUTCEN WARRANTY. Some 
stass da not allow Iimitatiom on how long an implied warranty I-, so tbe above limita- 
tion may not apply to you. IN NO EVENT SHALL HEWLITIT-PACKARD COMPANY 
BE LIABLE FOR CONSEQlEWFI& DAMAGES. Some states do not JIow the exciu- 
sion or Iimimtion of incidental or comeqlaendal damages, so the ltbove Iimication or 
exclusion may not apply to you. 

This warranty gives you specific legal rights, and you may also have otbsr rights 
which vary from state to state, province to province, country to country. 

m)ny fM eafwmw TfWwmJmm 
K W d m  

- h tha 'UmW 

This warranty shall not apply to consumer transactions and s h l l  not affect tht 
Statutory rights of a consumer. In relation to such transactions. the rights and 
obligations of Seller and Buyer shall be determined by statute. 



If you have angr questions coqembg this warranty piease all toll-& (exapt in 
Alaska, Hawaii, and Oregon) (800) 547-341)[1. In Oregon ealI 757-2000. 

The HewletbFachd United Stam repair center for hadbId  d pmtabIc 
calcuhtmis bkdinCorvallia, 0n:gon. Wmaningsaddnessk 

HEWXT-PACKARD COMPANY 
CORVAtLIS DLVTSION SERVICE D m .  
P. 0. Box 99911000 N.E. CIRCLE BLVD. 
CORVALLIS. OREGON 97330 

Not dl HewMt-P~dwd repair centen offer for all of HP d- 
wlatm. However, If yw h g h l  ywr c a k u W  from an a- Hewlett-Padwd 
deder, y6u can be sure that sewice kawaillle in the mumy where yau h g h t  your 
cslwlator. A IM of repair centers for aaRer countiies may be obEained by writing to #e 
abwe address, 

- - P A W  COMPANY 
SERPICE D m .  
1OOO N.B. CKRW BOULEVARD 
CORVAUJS, OREOON 97330 
U.S.A. 

All shipping, reimpmion aad duty ma~gmmt~ a your seqomdbiIity. 

D o n o i t e t u m a n y ~ r f e s f ~ o r w i C i r t h ~ ~ .  P ~ e ~ t o B a # e ? y ~ d o n  
page 245. 
S h w l d y o u r H P 4 l C q ~ s e w i a , t t r e ~ ~ s b o u l d b e ~ w i t h t h f o U ~  
items: 



3. W h e t h e r t h e U n a i s ~ w ~ m w t , i t i S y o u r ~ ~ ~ p a y ~ i P g  
charges for delivery,to the Mewkt-kkwd repair mnkr. 

4. After warranty repah are eompieoed, the rapair anter rrtutns tht unit with pO6bp 
prtpaid. 

5. O n ~ ~ - ~ f - ~ a a a n t y ~ . l m i f w i n ~ k ~ ~ H p a y m c a t ~ b b e c n  
d i s h e d .  (Refer lo HP41C System ServIoe Card.) 

Thc calcdatm, Service Card, and (ifrcguired) th proofofpu~ebase s W b e  peck@ ia 
its original shipping cssc or other &quite protective p&& to pvent ia-transit dam- 
age. Swb damage is lmot c o d  by the one-year limiOed - Hewlett-- mag- 
gasts ihat yon m m  the shipment to !k repair center. The packaged d d a W  should k 
sbippsdtQtbeadrttesa*wnonIbeServiccCard. 

Do not re- aay batteries in or with the calculator. Thc batteries or d m  caused by 
the batteries are not covered by the one-year h i t e d  wamanty. 

If your HP-41C is damaged by haltery leakage you should first contact tbe batleq manu- 
fachaer for warranty infamation. Same Wteq man- may repair the calculator if 
it has been damaged by leaking Wries. If the battery manu- wanants against 
battery damage, you should d d  d M y  with that maaufactmr for repaifs. If the baUcry 
mstnufmum  doe^ not w m r y  against battery damage, you should send tbe calcuhtor to 
the HewM-Packard for *pair. mtkr th calculator is under w m t y  m not, there will 
he r charge for re+ made by WewIett-Packad when tbt calculator has been damaged by 
the bat&&. To avoid this charge, cantaet the battey manufacturer 6rst when your calcu- 
lator has b e n  damaged by tk bamrks. 

Should you nead tmhnicd assistance concerning programming, cddatw applications, 
em, call Hewktt-Packad Customer Support at 503nSI-2000. This is not a toll-* num- 
ber, and we remt tha4 we cannot accept collect calls. As an alternative, you may write to: 

HE--PACURD 
CORVALLIS DIVISION CUSTOMER SUPWRT 
1000 N.E. CIRCLE BOULEVARD 
CORVALLIS, OR 97330 

A great number of our uaen submit program applications or unique program key s e q w  
to s h e  with other Htwlm-Pxkard owners. Hewlett-kkd will only consider using 
idms &iMn fir#ly to us, Since it is tire policy of Hcwlm-hkard not to ~#rcept suggestions 
given in confidence, please include tlw following shkment with ywr wbmittak 

"All information stated within is submitted to Htwlett-kksrd Compplny witbut any 
conlidentiality or obligation. I am submittidg tbis idomation &aely to Hewleu-Packard for 
tbir disposition. " 



Seavice contracts are not available. C d d a m r  circuifry aad design are pmp&mq to 
Hkwlett-Padrard, ahd service man- are not available to customers. 

Should otbr problems or @om ariPe repdug repairs, please call y m  aem 
~ l e . ~ - ~  d e s  office or Fepair center. 

I . ' .  . - - 
7 T 
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Your W41C has been designed to operate in a natural, friendly m n e r .  As you have seen 
whire you worked through this handbook, you am seldom required to think about the 
tion of the automatic memory stack or the display-you simply work through calculations 
in the same way you would with pencil and papw. prforrning oae operation at a time. There 
may lx becasions, however, such as when you are ceeating a program, when you want to 
know the effect of a certain operation upon the display of the stack. 

. c q t  forthoseopwarions usedfordig i tennyta ,m ,m, m, -1. 
, all operations ia the HP-41C terminate digit encry. T3ia means Bat the calculator 
knows that any digits you key in dtcr any of these operations are pan of a new number. The 
new number will be wrinm aver the number in the X-register. However, depending on the 
particular operation. the stack may first k "lined'* so that the contents of the X-register are 
copied into the Y-register before the new n u m b  is keyed into the X-register. 

ALPHA entry is terminated by all other functions cxeept [ARCLI. TO continue building an 
~ ~ ~ ~ ~ m i n ~ a f t e r ~ ~ ~ ~ ~ t ~ i s ~ , s i m p l y ~  I-. 

I mmiim 
OMfions in rhe HP-4 1C are of three types with respect to their effect on the stack. Most 
operations enable the stack lift. A few operations dimble the stack lift, and a few others are 
n~u~ml .  

Enabling Operations 
All operations on the HP-4 I Cother than those listed below (under Didl ing Operations and 

I 
Neutral Operations) enaMe the stack 1iR. If you key in a number immediately following an 
enabling optration, the stack is lifted and the n u m b  is tatend into the display. 

I Disabling Operations 
If you key in a numbr immediately foliowing a disabling operation, the stack isnor lifted. 
Therefore, the contents of the X-register are not copied into the Y-register before rhe new 
numhr is keyed into the X-register. The disabling optrations arc: 



NeuW~at ions~those thafdonot  altkrthestatusofrhe~klif?,gi) t h l  wktherornot 
&. stack i s  lifted depends upon the previous operat ion'. Nok  thd and are neutral 
only during digit eatry. When pressed any other time, and enable the stack lift. 
The neutral operations am 

. . -  
' L  

a .  

*Only the Ijtirw da key i s  neutral. f i e  @ { c ~ ~ l r m r w s  ONlfiactIQA onab1w tbt such  la. 



50- memory in the HP-4 1C is structured in registers. Each register can hold up to seven 
nes of program instructions. In other words. each register in program mcmory is divided 

dto seven parts. a e  of these parts is called a bye of program memory. 

gram Mwnc 

Each 
register 

contains 7 
bytes 

- . - 
Aost operations on the HP-41C require only one byte of program memory for storage as a 

y n e  in a program, but some quire  two w even more bytes. For your reference, the number 
of bytes required for storing each progmmrnable HP-41C function is listed in the table 
beginning below. The operatiom arc listed in alphabetical order of their name. 
Note that ALPHA characters require one byte each plus an additional byte for the string 
when stored in program memory. So the string CIRCLE wouM require seven bytes d p 
gram memory. Each digit in a numbtr q u i r e s  one byte when stored in program memory. 
The decimal p i n t  in a numkr also requirtg one byte. The number 28 -74 I would require six 
bytes of p m p m  memory. 

Also indicated for each operation is whether the contents of the X-register are copied into 
the LAST X ngisrer before the operation is performed. 

Storage 
Requtrellletflt 

(BY-1 
Saves x 

I n M X  
Yes 
Yes 
Yes 
'Yea 
No 



Storage 
Requirement Saves x 

Function t (BVtes) in LAST X 

ALPHA strings, n characters n + I -. .. No 
r ~ l g f i  byteach MW 
plus 'I byte for the string). 

Iml 

Assignments. 
m 
la, m 
m,m 
Ga, rn I'm, Ezl 
m, I*r*nl 

,m 
I E a  

m 

m 4 "$'Pit =,- t 

I' 'i 

ljEl (ALPHA, add 1 byte for 
each ALPHA In name.) 

IntPl (indirect) 
II(CPI (numeric) 
m , m  

No 
No 
No 
No 

No 
No 
No 
Yes 
Yes 

Yes 
Yes 
Yes 
No 
No 
No 
No 
No 
No 
No . . 

. 1 No 
No 
Yes 
Yes 
Mo 

No 
Ye&; 
Yes, 
No 
No 

No 
No 
No 
No 
No 

No 
No 
Yes 
Yes 



Funefion 
E m  
[FIXJ 

rn 
D E l  
ma 
rn 
rorol (00 thrmgh 14) 
lgtQl (15 through 99) 

(local ALPHA) 
(ALPHA, add 1 bfle tor 

each ALPHA in name.) 
(indirect) 

tOR*Ol 
Lnvel 

(00 through 14) 
(1 5 thmgh 99) 

ELI (local ALPHA) 
[ALPHA, add 1 byt% fw 

each ALPHA in name.) 

Saves x 
In LASTX 

Yes 

No 
No 
No 
No 
No 

Yes 
No 
No 
No 
No 

No 
Yes 
Yes 
Yes 
Yes 

No 
Yes 
No 
No 
No 
No 

Yes 
Yea 
Yes 
No 
Yes 

Yes 
Yes 
Yes 
No 
Yes 

Yes 
No 
Yes 
No 
No 

No 
Yes 



- 
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Function . . 
m (00 through Gj 
lserl (I 6 through 99) 
El (Indirect) 
tRCLl (stack) 
m, m 
IRflll 
El, m 
m 

m 
Em 
rn (00 through 15) 
rn (1 6 ttlrwgh 99) 

(indirect) 
m Isteck) 3 
ma 
ml3 
ma 
ma 
a 

0 through 9 
I3 

saves x 
i n U S T X  

No 
N 0 
No 
No 
Yes 
Yes 
No 
No 
No 
Yes 
No 
No 
Yes 
Y a  

Yes 
Yes 
Yes 
No 
No 

No 
No 
No 
No 
No 
No 

No 
No 
Yea 
Yes 
No 

No 
No 
No 
No 
No 

No 
No 
No 
No 
Mo 
No 
No 
No 
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Following is a listing ofdl messam and e m  that you might m in the HP4JC display. 

M-h!# 
T h t H P 4 L C ~ € o ~ a n l l m a s l c ~ , s t l c h ~  
~ & ~ , o h ~ i l d ~ o I o n ~ d L P E E A  
-. 
The HP41C attempted ,to @om a mmiagless @w. Them 
cmrs =" 
El W h E  x=O. 
El w b  y=O and aGO, or 

whett y 4  and x is rron-htegr?t. 
Fl w b  r<O. 
El whm x=O. 
rn where %SO. 
El w h  xso. 
I w k r e  a&- 1. 

w h m  1x1 3 1 .  
m a  where 1x1 >l .  

wherex=D. 
w h e r e I x l ~ I O a r x < Q .  
whwen=D. 
w h e r e ~ x 1 > 1 0 7 3 7 4 1 8 2 3 ( ~ ) . m x f s  
nm-*gar. 
whclr~ z contains am ALPHA, 8 ore, or x is  ncm-integtr. 
whm y=O. 

IFIXf *m, 
E S  where a b m h  value of digits i% 3 10 or is non-intwr. 
m w " h e r e x < O o r x i s m - ~ ~ .  

& The H P ~ C  hr atknrptai to usc a wgisa &at docs not exist or is 
not cmntIy allocated as a sfmge register- 

An attempt was made w = or a function funetionat - not exist. 

~ n a t k m p t w a s r ~ l i d e t o ~ , ~ , o r ~  i n A i 2 W o ~  
numeric label that dtm not &. 
An m m p t  was m e  ro a line n u m b  Lat doEs not tdM. 



I 
An artempt was made to exereute a specific print function when the 
printer was not connected to the syslem. 
Keystroke was nulIifi@ by hodding the !cey dew. fc longer than 
about a half secondr 
Refer to tht owner's h d b k  provided with the EP 81WA Cad 
Reader. 
An attempt w a  made to view a p&a& pmgm. 
A number has exceeded the computational or stmtge &pabilify d 
the HP-41C 

R o p m  memory is being packed. 
As a result of a packing operation, the last keysmlce sequence must 
krepeated.ThiscouldkmI~ ~ , ~ l l ~ l l ~ l  ,orwhenan 
attempt is  made to insert an instruction into a program. 
The answer to flag mt whcn'test i s  ~MG. Alw the answer to condi- 
tionals when mlationship Mween x and 0 or y is true. 
The answer to flag test wheu test is false. Atw the answer to condi- 
tionals when retationship bemeen x and 0 or y is false. 
An attempt was made to a program in RAM (random access 
memory-a memory module, or internal mcmmy) m RAM. 
An attemp was mde. to m, m, a, or inserf into a program 
that is currintIy in 10M [read only memry-an applicarion 
mgd!q  



The system capbiities of your cahhtor r;an be greatly expanded by comcctingjt 
to om or more peripbml devices. Thwe system extensions enable you to wstomk 
your mmputatiod system to suit yout particular nquiremmts. You can 
isuppkment the standard features of your -l~-*IPtor witk 

I Magnetic card input and output. Memory Mod& for incrcad 
Printer output. program and data storage cape 
Optid Wandinput. (not for use with the HP-41 CV), 
Ex#nsive applications l ib tah .  . Input and output &rough other 

pcripherat dcvieta. 
Four input/ output (11 0) ports are provided on the caicula tor for plugging in these 
devices. To give you a fcel for the remarkable powr you a n  achieve by adding to 

our aiculator, let5 look brMy at some of the devices adlab1 

Always turn the calculator off before inserting o 
extensions or aceessoriesl Failure to turn the cals 
both the extension and the calculator 

Using the HP 82104A card readar, you specify individual programs you wish to 
record from Continuous Memory onto a magnetic mrd. Each cad can contain up to 
32 registers of program instmctions or 32 storage registers. A program or group of 
registers need not be limited in length to the tapcity of a single d, though; it can 
be segmented among as many cards as necessary. You don"tvc to determine 
whether more than one card is required for reading or writing; the calculator does 
that for you automatically, then tells you by displaying a message. 
Tbe card reader will even record key reassignmenu, so all you do is set the calculator 
to USER m d c ,  read in the card or ards, and begin. And if you would lkt to asswe 
the "privacy" and "security" of your recorded programs, you can ktruct the card 
reader to record a card so that the program on that eard ean only be executed and not 
viewed or alt~rad (under norms1 apcrating circumstances). 
With an HP 82 104A Card Reader, you are not limited to reading programs or data 
on magnetic cards that you have recorded yourself. Your dcuhtor brts been 
specifically designed to accept programs or data from magndccards recorded on sn 
HP-67 or HP-97, This will aIlaw you to utdhc the wt number of speeialiEcd 
programs available from the HP671 HP-97 Users' Library. 

2 s  



For a p m e n t  record of d c ~ t i o n  results, or for assistan= ia checking or editing 
long programs, you can cdnnect an HP 82143A Printer to your calculator. Powered 
by its own wt of batteries, it prints alphanumeric characters quietly and efficiently. 
The printer mn also be set to provide you automatidy with valuable diagnostic 
infomation when creating or running a program. You a n  obtain a printad record d 
program line numbem and f d o n  names when cmting a program. And when 
e ~ c u t i n g  a program or areriGs of manual keystrokes, the printer can provide a record 
of the numkrs keyed in, fu11ctions parfonned, and answers &&t*d. 

P r - l u S ~ & - d W  rl 
The wand provides a rapro, convcment, and inexpensive means of hputthg HP-41 C 
progmm and data. By scanning rows of bar code, programs a d  data mn k loaded 
much k t e r  than by key entry. Bar code represents the most inexpensive means of 
aaetss to HP's vast HP-41C program library. Practhlly all EIP-41 C pragmms arc 
amilabIe in bar code, hch~diag Users' Larary and Solutions W b  progmms. Bar 
code can also be eonvenulitly duplicated and distributed. Raproductioa is possible 
by highquality copier or offset printing. For users who wish to create custom bar 
code program* Hewlett-kkard has arranged for incxpensiwz bar cade production 
through an indqendent fm. 

~ewktt-~ackard has developed two types of plug-h moduks for adding more 
memory to the HP4 1 C. (These memory msdults are not for use in the HP-41 CV.) 

HP 82106A Memory Module. Each m d u k  contains an additional 64 registers that 
can be allocated in Continuous Memory as p r o m  memory or dorage registers, or 
any combination. You an ase from one to four memory modules (which means you 
can have up to 3 19 registers- 1000 to XXMl progratn lincs-available in t b ~  system]. 
HP 82170A Quad M e m w  MaduIe. The quad memory module allows you to txpatld 
your HP-41 C to a full 3 19 rcgi~km while using only one HP-41 C module port. 
(Attempting to usre more than one quad memory module or a quad memory module 
withan HP 82106A Memory Module will not increase BP-41 C memory beyond 3 19 
registers and h not recommended.) 

If you"re a specialist inttrested in p~~programmed solutions for problems in a spedf~c 
field, an UP application module can greatly enhance your calculator's usefulness. 
Available in a variety of disciplines, HP application modules each contain a number 
of professionally developed programs. T h e  moddes quickly transform your 
calculator into a special-purpose machine designed to s o h  complex problems in 
your field at the touch of a few keys. Up to four appIiation moduks can be plugged 
into the 40 ports on the HP-4lC or BP-41CV. While a module' is pbgged in, the 
names of a11 programs contained in the module ma be dieplayed by ptessingl 
1CA7ALOG_12. 
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HP %218OA b d e d  FmdodMmory Modde. This module adds 47 new 
functions to your HP-41 and prwides 127 registers of extended memory. The new 
bwtions hcludc prugmmmable SIZE and ASN, mass flag status recall and storage, 
block storage register manipulation, and several fundions that enable you to extract 
numeric data from the ALPHA regist-, sear& the ALPHA register for specific 
swings, and convert characters to and from their ASCII numeric codes. Additiond 
Extended Memory functions allow you to atore and d e v e  programs and data in the 
Extended Memory regism. You can also ereate and edit text files in extended 
memory. 

HP 82181A Extended Memory Mod*. Each ExtenM Memory module equips your 
dculator wi?h an additional 238 registers of extended memory. Along with an 
Extended Functions/Memory module, your dcuIator will accept up to two 
Extended Memory modules to provide a total of 603 extended memory registers. 

The Hewlett-Fackard Interface Loop (HP-IL) b a low-cost, battery operable 
interface dwigned to alIow a single controller, such as the HP.41 calculator, to 
operate up to 30 devices on one loop. 

The HP 82150A HP-IL Module is your calculator's link with HP-IL. Tbis module 
provides your calculator with printer, mass storage, and interfm control operations. 
The follawhg HP-IL dePi0~1,can be used witb your HP-41 calculator: 

HP 82161A Digital C W  M e :  mass storae ofptogmm and data. 

HP 8216W T b r d  fftnteF: printing, pIotting,plus printing of bar d e .  

HP %ZX63A VIdeo Xlrtetface: displays 16 hcs  of 32 characters on a TV or 
monitor. 

In addition, HP-IL enables your HP-41 calculator to interact with the HP 3468A 
Digital Multimeter and HP Scries SO computers. Thmc t y p  of converters allow you 
to interfa- your HP-41 with other electronic instruments. Hewlett-Packard's 
continued development of new HP-IL cuntrollers, peripherals, and instruments will 
mb1s you to expand your WP4I system to meet your growing needs. 

The HP82182A Time Msduk turns y w r  HP41 dculator into a precise clock, 
stopwatch, alarm, and d u n d a r 4  persod, prapmmablt t h h g  dcviee. You an 
now incorporate the precise timt and date into yaw calculations, and set alarms to 
sound tones, display mcasap, and wen execute pro~pam. You can execute time 
module fandoas from the keybod or indude them in programs. With the 
HP 82182A Time Module, your HP-41 calculator becoma an automatic, b b a s c d  
controlla for your HP-IL system, 



Appendix G 

Advan- Prag-r- rmd O p e d o n  

Tbere we '*vend features on the HP-41 C that offer sipificmt power and convenience in 
the m i o n  of the calculator. As you become mcwe interested in the HP4IC and how it 
works. you may wish to know more specifically hew some features work. 

Earlier in this handbook it was rnent ioned that the HI-41C mufd mmembcr the location of 
most Iakls in pmgram memory. More specifically. the HP-41C has been designed to 
m m k r  the location ofall Iabels depending on their location in a p r o w  and how they 
are used. The calculator can only remembtr a numerid hbd bation after the first execution 
of that label. Subsequent branch to that label are much fsterbause tbe HP4 1C d w  not 
need to warch [in mast cases). 

Labels OQ through 14 are called short form Iahls. They use only a single byte in progmm 
memory (there m seven bytes per register). When a program bmches to 00 b u g h  

14 using a m  instruction, the cdculator can remember the Iocation of these 1akls if 
they are located I 12 b p s  before w dter the instruction. If the short fonn label is 
beyond 1 12 bytes from the m, the calculator must search sequentiaiy for hat label. So if 
you are concerned about the speed of executiun , you should examine your program and 
determine the location of branches and corresponding labels. 

Lakehi 15through99,oatbeothet~,ruenat~fbrm]abel~.They~twobyttsm 
pmgram mmory. However, the location of these 1aMs is always remembered by the 
calculator, regardless of their location in a program. 

The Iwation of all numeric hbcls (m 00 though 99) is mmcmbered by the 
calculator when the program branches using m. 
The HP41C handles branches to ALPHA labels in a unique way, As soon as an ALPHA 
label is  keyed into a pmgram, the cdculator words that label and its laeation in such a way 
that eaeh ALPHA Iabtl knows where the next ALFHA Iabel i s  Iocated. ~lofPl ot of 
an ALPHA label then causes the HP-41C to search from ALPHA I a t l  to ALPHA label for 
the ALPHA name. The HP-4 iC then branches to the cmresponding l d o n  in program 
memory. The ALPHA label search is f m  the bottom-most program in program memory to 
the top-most program. The result is st search of the last plrograms first. This ALPHA label 
search scheme incmascs the s p d  of axecution by decreasing search time. 

259 
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Mother unique feature that YOU hay  h a w d h d  is t k ~ p o n d e ~ b e h v e e n  the top 
two rows of keys and the nurnkrs 01 &mu& la. This feature lets you key in a twodigit 
label, debs or function paramte~.ming a single keystroke. 

For a$aqiple, when you pmss and the by, the dculatw iamp~ts that as 
01. The key cmesponds tcthe mtwr 01. 

So, when you execute a function that requires a two-digit a b h s  or pmmbr, you can 
pimply press the key that mmqomh to the desired number, 

is used to copy a program from an application moduk into p p m  mtmory. With 
the appIiEation moduk in place and the dEsEtrtd program name in mind, e%eeute and 
spell out the program name, This will copy the specifiad program into program memory. 



However, here are a few things that must be considered before you attempt a m  . The 
gppticaoion p r o w  on the ~plicatiou module must be able to fit into program memory. If 
it h s  n'ot you will not be able to execme a successful m. Here is what bappens when 
you execute and spxify a program name: 

I .  Th@ calculator first sear~hes for the specifid nPlme. If it is not found (it is missptlkd 
or the application module is not in piace) the display will show 

2. The HP-41C then determines the length of the specified program. 

3. The size of unused pmgmt~ memQry is deterninexi. 

4, If the mused p r b n  of program memory is large enough to accept the entire applica- 
tion pm&ram, the program is copied into pmgmn memory. 

5. In the event that there is not enough room in program memory to bold the entk 
application p m g m .  the HP-41 C will pack program memory (packing is explained in 
section 8), You will momentariIy seePAWm in the display. 

6. The calculator will then ask you to reenter the function with the . . 

display. 

7. If the unused portion of pmgsam memory is now large enough to hold the entire 
application program, the program will be copied into pmgmm memory. If h e  unused 
portion of prograni memory is still not ,large enough ro hold &t application program. 
the calculator will again pack Barn and ask you to 

8. k this point, you should clear program lnsrructions out of p g m m  memory to make 
room for the application program. If you continue to ~xccute when the= is not 
enough morn in p r a m  memMy to hdd the desired pmgmm.the WIG will con- 
tinue to pack progmm memory while display ing 

. . 
, and ask p u  to ' 

Attempting to a p r o m  from pmram memory m another lacation in program 
memory wU1 mult in the message I 'means Random Access Memory -these are 
the stomge registers that you can store dab and progmm insations into). Attempting to 
Im , Iml, a, or in- into a program that is currently in an appIication module will 
result in the display means Read Only Memory-this is what application 

odules are U d  in). 

application module program to which the calculatcrf L presently p i -  
tioned by not specifying a pmpm name, For example, [ =  IALRIAI-I * 

ule program that the calculator i currently p o s i t i d  to into p m ~  
- 

U - I 
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t 3 n i n g m r h t ~ ~ d a ~ ,  t28 
a m  Annumbtor, 36,M 
dR;liiia;ip M* hmmchmr-, 36, as 
m (C;radiaos Made). I 
Glsd5lUbpde.85 

I - - - 
Imcnmlt value, I63 



Isemnknt md Skip if MI 163-10 - Allha R e d ,  m 
h d h d  Alphe Stat, 2WI 
~ ~ t m l b f ~ a o d ~ , 2 9 3  
bdirPrc:Fnaetwn-1.m L -,. - -5. w-m 
~ ~ * I P B  
h d i w  lhgiwr -19797% 
WimtSlackaadLaglX 1 
hwkl Sroragt, 1Bl 
Wit& !&age Rcgiskr Arithmetic. 
Mmice*, 162 
Mid Dhphy, 16 
InM prokram MamV C d g w a l h ,  117 
Mti&hgaPmgmm,lZ7 
Inplll Keys. ma, Ust in Pmgms, 147 
lapta of Data During a Peupe. 147 
lnput , Alpha, h @ n g  fm, I54 
Iushu&on% and &Ws, Dimmiom, 116 
Instwiiolis, w p @ ~  dle c a l m *  264 m ~ P o r t i o n ) . 7 9  
Integer hdm 02 a Number, 79 

buI16, Automatic htdling. 2&29 

~~WBBI *. 31 
W n d  Numbers. 31 
hstrmphg Ragrem ~011,1&149 
W ~ V ~  Rupn E x w h n  fbr Data &try, I47 
m [sbcremeat add skip if Gmlml. '-16% ,m, l3euad Pmm the s t t yhru .  fU 
i - 
Kay himlent?.  Use of Memory. 63 
Xoy Incations, Mol R e m i p b k .  62 

~~F~ 1'. . . -1 

Wboafl C w h b t h n ,  6145 
Kcrboard E m .  TetmlnMim. 247 

K&&s fm Rekigncd Key& 62 

Wing in N@w hpmm, 77 
Koyjng @ Negative Nrmrks. 21,77 
Keymg m Numbus, 24 
Keys, Data Entry, Use in m s ,  147 
I: - L. 

Label WWng. 159,17% . ... 
Lsbir -. &miis. 183,Z5P 

% E&%l 
M. 1m 

tabsling DBea Oufpm with Alpba Strings. 132 
~l iogData fmnaProgram~, l52  
tabclfns Dm, Serolhg. 133 
Lebclii RQgm UWlpUt. is2 %z e : E  a Numeric Lab!. 110 
~eProgramwithanAlphaLsbel .~10 zk &glrnYZT 
hbelr, LBcal. 11% 1JBy17a* 1W 

hW, Nnmpric, m hopam. IS, I78 

M X  

Label). 110 

Lim-*-me V~~ &ctuh, I32 
L i a c i i a p d ~ s .  Discussion. 116 

~ocal b. 11% ia, 188 - w, S e a f f l b ~  far, 188 
L a e s t i w o P ~ B r a n c ~ ,  I62 
hg4 commoa* 96 :z%T a= rn -1, r 
w e d - F u a e t i o n s . 9 6 - 9 9  
mg msplqs. ScwUing. 36 
tansPmgrams*&~toaLim. W 

and -. 
Lwpms. ComoUCd, t@l#B 
LQoping. Uaiagm dm. 163-16B w, wnite. I62 
hof&adingSl lbmtb ,  t8B 

- 
Mqniade ( A W ~  Valoc). 78 
MaSnmance .ad sewice. a39-a6 
Mmlpuhting L e  Seack. 11 
Man.dssa, Display, 31 
Mnsler Chr, 23y74,f20,242 
M&um kngth of Alpha String ia a Program U*, 

XSl 
Maximum Nuumkr of Alpha Charactmi in a 

Register. 7U 
Maximuin Number of Subrowiota. 187 

&motp AlIoCatiwts. Clmghg. 117 
-.m Meqc,  1623.74, lW* 25s 
m m .  M*sttr ckar, la 
Mem Mduks. 2W 
Menwq Sudt, Indim3 Addmhhg. a1 
hdem W s c  by Key Assfgnmmts, 63 
Memory. Cwtiaurms. 118 
Mcmoq. Program, kcriprim. 116 
#ts!m@ and emw9. zw-236 
M e w p a ,  Error, Program kecutioa SMpa 147 
Minus Sign. 21 
Miao4a.  Usbg ng x for Rorovcry. 52 

(Modulo). 7s 



Mode, w. 85 
Mode. a&, 8s 
M* Nonaat. w 
M o t k * ~ s . 5 5 ~  
M&s, T@mamtE. 8s 
M ~ g & m g m L ~  
Moddo, 't9 

w ,  d 

Names, Rmicms. 41 
wtuid Amilcg. 96 
~ - m c r g I F M ~ c l = m Z e m ) , %  
Nabud b g *  86 
NamalLa ( P w ~ t S ~ t o O n e ) . %  
Nisum&~l&ndb-e 
N@*c Eqmmm, Keying 'm. R 
Ncgativr Mmbm, 21 
Wue N m h ,  K e y i  in. f 
Nwtral h c k  

Mtmagc* Polls* "" 
;kbemge. Conditionals. 171 
Message. Pleg Tests, 2l2 

m-RogrammaMe - 2 O p d o m .  112 
RM-F, H, W 

Massgo, Indim Opcfations, 198 
Memge. Local Lakb, 178 
M q ,  Prom Labsls. 184 
Program M s .  159 

~o&-?dbdc. 16,JO, 42 
Number, Emadiag tb FraL.tiond PMm of, 
'NftU Mcbsngc aad O p a h s ,  17,2441,256 
Number, Changing tbt Sigo of, 77 
N u m k ,  h a g  thc. fnw Pmbion uf, 79 
Numbm, barad. 31 
Nun-, Rccdliag, 68 
N u m k s ,  Reovcriag for Calculation using Laa X, 

53 
~"mbcrs, Round@ 7a 
Nulrtbers, Sqrraring, %a 
Numbers, Storing, 58 
Numeric hput Rag, 210, 217 
Numsric Lakls. 111 
Numeric Labels, S m h h g ,  178, 184 
Nlanerid Labels. Searching In h g r m s ,  

- W m b P l r a g r s m  t a k l a .  110 
:w 

W m &td Cwvasiwt), 1W 
Oc@lm&al Conn*rlons. XW 
& ~ u a ~ l l r m .  106 

(hwm affj, 106 
dn Key, 15 
On. CMItIauous, FtUldkm. la6 rn , (Coadlnlous On), 106 
OM-Nltmkr Flmctions. 2d 
h e - N m h r  Fundons and tk Stack, 47 
Qpmdn~ EPvmnlmat, 
W W u g  Kqr. 15-35 
omatill8 sWlls PUnCtiOns, 1# 
owmdm* Chain* st&. -1 

* - 

mr i i i z - -m, ,  
W m, 141 

P m  M e w .  73,256 
PaEJcias 141 
Paper Adwme. fW 
Wuse Fuuuiw, 1Qf 
PawOperarimr,mEpay,147 
Paw Irr h g r m  be*ttim. 147 
b m g  Rmum. Subroutiaes. 1m 
Pactnt, 83 
Q ~~, 83 
M d f C b a o g e . 8 4  

( h n t  ofchsngc). 84 
-* 83 

=$iu Mcmoy. 119 
Armwatipns. Using Faetoriat F&. 81 
PiPi, 82 @.-a. = 

Alpha Chmcm m the Display. plosranrs. 
I51 

PWag Mufibers iaW tlw S W  with W r ,  46 
P o ~ * C o w r Z i a ~ C 4 l r v t r s i .  92 

M-Usia Catalogl.140 
h*b-whd ~otitioninpthc o ~ ~ e m ~ r y .  112 

Powu - b v 1 6  off. 

Pnefix QlsR, and EnghKering Display, 34 
Exe~~tion. I47 zc!?Z%Eay h r m ~ ~ i m .  n 

@El ~~~ Modt Key. 16 
Primary Alpha Keys. 18 
Wmeq Storage Registers, 67-78 
Rimtcf, a58 
Rim Enable w. 210,tlb 
PWAn Message. 256 
Problems, Otder of Exccmion. 52 
bgram B~aach faeations. CompUing. 162 
Pmgnun Crrrttion, 189 
Rogram Editing, 125, 131 
Program End, 113 
*gram lhxldon Stop CPU& by Enws. 147 
Pmgrm Execution Symbol, 114 
Frogtam &emion. Pause la. 117 
Rugmn Excetttiw, stopping, 145 
P m p m  ExKu~ioa, Stopping with Pmmpl. 151 
b g m n  Pile, I19 
Pmmm Initialiearion. I27 



pro- tabd uw.  111 
h g r m  Labels. Al* ll@ 
b p m  Labels. Gvha to. 159 
Rbgram m. N W c ,  110,1U 
Pro- LAbtJs, !hchfag, I5!J 
PzoCpam Lim, Wag to. W t 

b g m  Lhus. ComIing. U9 
Pmafflm Memow Dcmimfim. 116 

- * Mo&. 37, I12 
humam Ertodt DWay Annoaciatm, 3? 
h g m n  WdifbWs, X31 
Asgram O m .  Labalfng. I52 
Pmgmm status, 151 
Program Exmition, Lm-By-Lime. I29 
program, winition of, 110 
P r o m ,  Running a, 128 
Prom, h n p  Than 999 Li-, 135 
bgramming Assisisraact. M S  
-ae a Slop, 145 

with Alpha Strings, 151 
h g r h m i n g  with Conditioah, 170.174 
Prbgmmming, AIpha String Pmmptiug. 151 
Pro@mlhg, simple, 1w 
Pmmm, Cbsriag. 119 
p i w m s ,  Go To Lab1 in, 
Pmgmm, Usmg Alpha Wing$ ia, U1 

rn,%Ymr* " -, F ' 

~ E 1 & k 3  hplt. w 
Ftompts, Mcbm Name, 24 
Roper 4 hpp hmm Labela, 111 m P-E),W 
1, 

rn WSWpI, 145 
Mm Amunciaor, 36,85 

rural -m .H  
Radlaashdade,# 
Radians klods Display Annuncialor. 36,M 
w~ Conversions. 81 

Bquival*. 86 
Radb, a30 
Ilaimg Numbers w Powas. 97 
R u  wqt. w, 241 
&age Enw I g n o ~  Flag. 21% 222 
Rmgs Errom, 222 I 
Gm W U *  68 
hi* K q  q. 62 
m B Q o d  F b a o n s  m U s a  M&, Uw. 6366 
W ~ F u a C t i o l r p ,  kmawcc,65 
W i g U e e t M ~ K y s t o t l t u i i O r i g h a l  

M m s ,  63 
Rtassigning h e  Key-. 6143 

=@%z Egs, 70 
f l ~ D a E a f r m S t e & ~ r s "  69 
k d h g  Fmm tbb e X d d  R s g i r b  1% 

R G & d & k ~ ~ ~ t l ~ , ~  
~ D i * , S $ t i p d e s ~ L m  
-*-.m 
~Itamessrsp ,IhdLQW.f-  

~ * U X I . ~ O f a f , ~  
&gist=% musing ,  74 

rn WDowa),44 
Roll Up w. 11 

R-. mcaMq. 9% - +, %I 
k* mwW1II 31 
Rodin# a Numk, 'l% 
& W e ,  Ea- EPwuim m y .  34-36 
Rouda&, mca-m-iat Wrplay. 32 
="""-mw.u 
EEi, Uss i n h h w t b s ,  178 

l b m i ? g a W l l 4 , 1 2 S  - 
FEFilcwmdfk-b 
S+aa.--,r= 
SFlentific PbwcrsnPTm. 33 

~ ~ p o r ~ L P b e l ~ , I s B  
k h h &  fw ESrm#ric tabds, 1% 1&4 

for NmwkhMs in I39 

m 



am lfhumryoix),z- 
~ p i s i r a * ~ - ~ , s  
z s g p m  
8ioe. I 
Slat of Pl R d h  W), s6 
she, Arr. W 
S b J b I h ~  OfslbImiM, I8B 
S ~ W t l a B x e w i m ~ a ~ . W I  
s**, w p m  Wing, 125 
Siae F+mdht* 73 
S b d f  hIemwy. 117 
m,n,ir7,U5 
- i n g t b e W o g ~ t i l  

h p s e  Uaa f lap,  210,216 
S * ; T-! 239 
s-i Add~&mg, M 

i G F  S w k ~ b d h ~ h i i , ~  
@I tWm W1.81 

Stadr Dhbk, 247 
d Q l a i n ~ , 5 0 9 1  Z2L.W 

S _ l a c k L J f t ~ p 8 , 2 4 7  
S t e a g l i f t a q d ~ ~ , 4 ! L S f  
S b k  QjRrMia with 0nt.N- Fudms, 0 
w-,6amKey,46 
-.-, with AL &&up, 71 s u u ~ , ~ C y l n e ) r n  
suck mimh, 39 c 
S t a e a c ~ a ~ ~ ~ A r J t b m e t i c . 7 4  
s e b g k m ,  kdi~gEla$L&mn,69 
s t w k ~ , ~ D B t a h t a , 6 9  
wSrmctum.40 
StBdE, Nlrmory, 5964 
@a&. Ch* qmim, mt 
- * C h h g , 4 7  
=.-AddregPingd.m 
Stack, Mmwahg, 41 
SWk, mhld .- Rule, 4P 
w, Rieviswipg, 44 
st&, T-rnistw Duplleation. Et, 54 
wAwwI%m 
fblIdsld . ~ S p w a S c R t g i & % i n  
s0ud.d ~ 0 1  
S ~ ~ h m b i l  W o g .  m, Tf 

S ~ P r q g r e m e x e e u t i o a w i t h ~ . 1 5 1  
slolrpiag tk Wag Li*. 61 
sm&c Eo-t. a9 

' . 74  
s s o n a - ~ d ~ S u c t . 7 4  
 LO 
SmmpRegistaOvanw, 7s 
s m  W m Ilata. C ~ B ,  73 
stow Extrndtd, 67,m 
SWraSe -, &u@ rbe Nu* OC 73 
StoraseW' . =a53 
stprege, Dgts. 68 
sme, Indirta, I98 
StoriDB Alpha Mns. 7g 
~ I ) a t a i n t O S W k ~ , 6 9  
Storfa%rJumbm, 68 
Storlfig a d  Recalliag NPmbas. 67-75 
s m i n g i p t D r b e E X ~ ~ , l W I  
- w . * . ~ h R O g u n . . L 1 1  
Striaga.w. b,78 
s-l Npna, SbW88C, 70 
Smw. Alpha, Use m Iahd Olttput. lS2 
m . ~ l p k a . t J h g =  iuRograms.Ul pp&m&ylg -* f l  

Sokrmbtar Types, 178 
S l h V u h  U q e .  183 
s- vs. B-b. 177 
Snhwims, m.IM 
s- Inaide rbc bgmm File, 179 
& I b r w t i o e s ~ t k b g m i 4 l e ,  179 
S*s and m. h k t  Cmml of, m 
Subtraering Time and Am@m. #9 
la -1, * 

' S u p n t h  - Miuus), I63 
='*A="U@? 99 

Iti62n (Set LaCBMlll d S m  k g i s ~ ~ ) .  99 
sysm~ *. 211,231 



Tmninatlng a Catalog ti-, 61 
Tennipation of byboard Entry. 247 
Test Vduc. Counter, 163 
T&ng FLags, 2op.W 
Testing the X-Register, lm174 
Tests, Md. 178374 
Tat ia Pmgmln Ncdon.  1x3 
Theea Angle Repsenration. fur &cddinste 

Conversions, 93 
Tom, 1W 
m* lOQ 
T o p T w o R w s o f K e J r s * ~ ~ ~ ,  lg 
Tripmmbic Functiw, 85-95 
Tfigomm&ie Modes. 85 

f WM-, n, 117, zsa 
Y *PMI. b p n  Editing, 134 

M-Nmk FwMions, 25 
Two*Number Functions aad tht Ltk. 48 
Types of Submutines, I78 

u ~ ; M +  h e .  W, 3$ 
€I& Mbrk AHiimmts. Mtmoy *, Gi 
Ustr Mode ~ ~ t m  of Bograms, 114 
User Mo4c Flag, 210,230 
User Modt Functions, 61-63 
UdZr Mock Key, I5 
Ukr Mode Keyboard Fuwiimg,@@ - 

r n ~ e y a a d ~ * ~ o d t  @wit#* 

rJian,f i '  
m . i n P d @ a W , Z ~ t  
Viewing Rograms 
viewing an .emK-cauabg 

Viewing Iht C o a W  of Any hgbkr. 72 
Viewinn tht Caartnts of & AlpbP R d W ,  n 



All HP41C fundions a n  be recorded as inskWbm in program memory except t@se 
indkated. Fu-ns with one m e  for keyboard ex- and a second name for display 
execlltlon are shown adjacent to e a ~ h  other In Wuolumrrs below (e.g.,m on the keyboard 
and SQRT in the display). Unless otherwise noted, all of the Mlowlng funeZlons can k 
executed fmm the display and ~ i g n e d .  Fundions rmiw to the ALPHA mode kayboaPd 
&re marked with '. Refer to thg ALPHA mode keyhard on paga 19 or on W back of the 
calculator. Mute that unly tbhncti.ms on the normal or ALPHA mode keyboWd are shwn  ebs 
b y  fundim, wen though all HP41G funations may k to the keyboard (except 

,keyinthealpha 
chamtm shown, hen press 

Function 

AOFF 

wb=td 
Exew?bn 
w Shift key @age 1?,18) Not programmable or assignable. 

m Addition opmdor (pags 25). 
El SuWlaction operator (pags25b 
El MuOtiplldon operatar ( p w  26) 

I3 Mvidon operator @age 25). 

m;l R d m  
lro'l Common a n t n m r n  (pmge #), 

Abdute value @age 78). 
A r c ~ r l e ~ 8 6 ) .  
Advancepaperifprirsterishsy~ @ageIW). 

@El ALPHA mods (pe@~ ISQ rn ALPHA mode key 
mode key mge 18) is not peravnmable or assign&. 

AON ALPHA m& on @age t54rO). Tho ALPHA mOde key 
mode key 18) is not prugrammable or as&n&. 

m* Appttd ALPHA display (pegfa 40,151 E Not assigmbb, 
not ex&ble. 

T*#r* ALPHA d l .  Requires 2dW, &a&. Mired 2dlgit, or 
lndimcl st& 4dress (pags 70). 

ASHF AtPHAghWt left (Ewge IW), 



I i~& 1.J 

Asdgn, Requires function name and key h a b n  input 
(pa+ 81,115). Not programmable. 

ASfO lAsTOl ALPHA store. Requims 2digit stack, indirect 2-i or 
indirect: sEa& d d m  @ago 70). 

ATAN EE?l ArcrnWmWq 
AVIEW 1-1 ALPHA VW (page T2, IS*& 

BEEP rn e m m r Q 4 ) .  
EST Iahirl k t (  step (page I=).  at programmetie. 
CAT rn Catalog M. Requires %number Input. or indirect address 

(pege 60,140& Not pragramdm. 

CF PI Clear p- f I q .  Requirra8-2dig& indirect 2digit, or 
indirect stack addri3ss 209). 

CHS (pGJ sbn (page TI1. 
CLA mi Clear ALPHA register 41). 

CLD Clear display tpage 154b 
Clear program. Requires program name- Input (page 
11@b ).of programmable. 
Clear ell storage registers @age Pa). 

CUW Clear automatic memory stack @age 47) 
ax Clear X-re@W @age 42). 

COPY Capy {download or Mpy). Requires ALPHA program *-- name input @see 260). M a  programmbb. 

I3 CnWon k e y  @age 22,- t36k Not assignable, not 
pmgmmabt0. 

cog Icosl tk i fw @age 88). 
D - R  Degms to radians cmwmion (page 

Octal to dmlmal conversion (page 105). 

- .  
. I  I.. . - .- II I 

Dqmes mode (page 85). 
DU. 

d \ '  . & I  
Delete p q m  memory lies. Requites 3-number hput 

:(page 1- Not programmable. - 
DSE 

. L '  Decrement antl skip if equal. Requires Wigit, stack, ' 

d 1 ~ ~ ' 2 a l @ ,  or I n d i e  snack address @ep 164). - L C  - - 0 m, .- 5 % Enter exmnent (page 21, n). 
ENP - '  ~ n d  of program &e 110,178). 
Em , , . , Engineering notatron display. Requim ldigit, indirat 

, , , ,! , , ,2-dgit, or Mired &ack addm (pags M). 
m ' - Enter n u m h  in X-aster into Yqioter  (p.9.46) 

le'l Natural antOlogatfthm @age 96k 



FACT 
Fc? 

Fix 

LN 

W1+X 
LOG 
MEAN 
MOD 
OCT 

F-IpageM). 
"Flag deaf' test. Requires 2digit, irsdird 24iglt, or 
hrdCrerctstackaddrass(pige209~ 
"Flag clear" test and clear. Requires 2-digk indirect 
2digit, or iradirsct sta& Mdms @aaa 2 W b  

(KJ Fixed pornt w. Requims ldigrt, indirect 2-dgR, or 
Indirect stack ddms (page 92). 
Fmthal portion Clf nmber 79), 

IFs?I "Rag set" test. Requires 2d!git, indlrect 2digit, or 
i n d i d  stack address Ipaga 209). 
"flag set" test and dear. Raquims 2digk indirect 2 d i i  
or indim stack address (page 209). 

Grads mode 86E 

Qo ta. Requires 2digit label, ALPHA m r a m  name, 
indirect 2di@, or indirect stadr a d d m  159) 

I%lr;7 Go to line number. Requires 3 n u m k  input or ALPHA 
l ~ ( p m g e 1 2 8 , l ~ ) . N o t ~ ~ , n o t p r o g r a m ~ .  

Go to end of program memory and prepare calwW for 
new program {page 112). Not programmable, not 
aSslgnab8e. 

Decimal bum to hours, dnutes, swnds conversion 
(page 

3 

Hours, mlnutes, seconds addttson BO), 
Hours, minutes, seconds sribtraclion (Iwge 90). 

Hours, mlnutes, secmds to decimal hours conversion 
Ipaas 88s 

IncrerrPent and skip If greeder. Requires 2di@, smk, 
Indirect 2digft, or Mrect stadc a d d m  (paes 184). 

lusrXl Recalls LAST X regW cmtmb to X - r e g W  (page 62). 
prJ W l  program. Requlm Pnurnber tabel or ALPHA 

Pmgram rn 110), 
lLnl Natural IugarMrn Qmjp 88). 

Natural m r n  for arguments c W  tu one (pags 98). 

Mean (pge IOlk 
Modulo (remdndwl operatar mw 79). 



OFF 

P - R 
PACK 

I 
% 

9mi 
Pi 

PROMPT 
PSE 

R f 
R - 0  
R - P  

ESl 
mode key 

SIGN 
SIN 

SlZE 

Pwer off @age 108) 

Power onloff key (page 15). Not programmabte or 
assignabte. Refer to ON and OFF. 

Power on (continuous) function @age $06). Not 
pmpmmable. 
P a r  to rectangular corwersion (page M). 
Pack program memory t41 j Not programmabb. 

p-m!ww 
Percent of change (page 84). 

Pi m e  WE 
~ P q m  mode key (page 108,112). Not programmable. 

P m p r  (pap 1st ). 

Pause (page 147). 

Roll up @age 44). 

~ e a r t s  to ~ m s  cmwsion (page's 
Rectangular to polar ~~ @mge 93b 
Aunrstop. Stops running p q m m  or starts a stopped 
program (page 145,147). 
Radians mode 85). 

Wt. R q u i m  2digk stack, indlraet 2-digit. or indire& - (paw m). 
1 Roll down @age 44). - 
'Round @nge 78). 
Return @age 1 n, 17Q 

SclentifSc notation dlp1ay. Requires l-digit, indlnct 
2dlgft, or indirect stack a d d m  (page 33). 

Sfandard deviabn (paga 10t). 

Set program flag. Requires Migit, indlredt 2digitL& 
indirect stack address (page 209). 

h m u t a t h w  for statistics (page 99). 

!Acwmulatiwt c o r d o n  (page 103). 

' .!Statistlopl ragister biock spdficabon. Requires i-&g% 
llndiect Zdlgit, w indirect stack address (page 99). 
Sign, unary of x (peg0 85). 

Sine @ase 86). 

Size of register mni?guration (alfmtion). Requires 3- 
numbr Input @age 73,117). Not programmable. 
Square raot (page 81 E 

274 



@El Single step (page 129,132) Not programmabie. 

@Bll+l storage register addtion. ~egrdres ~ i g i t ,  stack, indim 
Migit. w krdrect stack address @mge 74). 

* 

Storage register subtraction. Requires 2-digit, 
stack, indirect 2-digit, or indirect stack address 
(page 74). 

Storage register rnuiliplicafion. Rquires 2di& stack, 
Indirect Zdigft, or indirect sta& address @age 74). 

Storage mgistq W&n. Requires 2digk slack, indlrect 
2digit, or indirect st& address h a  74). 

Store. Requires 2dlgk stack, kMfimct 2-digit, or Idract 
s tackadd~(page60~  

STOP 
TAN 

TOME 

Stop program execution @ge t45b 

TanllwrtmP88r 
Tone of beeper. Requires 1-digit, indirect 2-digit, 
or Indirect stack address (page 1 04). 
USER m d e  key 63). Not programmable w aaslw 
a&. 

Vlew register contents. Requires 2dm stack. idml 
2dlgk or Indirect stack addm (page 72). 
X equal to 0 csondlthml test @e@e t70). 

X not qua1 io 0 conditional test @age 171). 

X less than 0 condbnal test t7lb 
X fess than or equal to 0 conditional test (page 171). 

X greater than 0 conditional tea (page 17Ib 
XequaltoYconditlonaltest(pagel70~ 
X not equal to Y d b n a l  test In). 
X lessthan Y conditional tmt (page 171). 
X W than or equal to Y cofutlthd test ( I  171) 

X greater than Y d W o n a l  W (page 171). 

Exchqe contenb of X-legister with any other register. 
Requim Zdiglt, st&ck, indirect 2dlglt, or indirect stack 
addmsa (pge to* 

Exchange X- and YJreglstem (pmgm 44) 
Execute. Requires program or function name, 1-1 
numbr or Indirect a d d m  @age 57,114, f 77) 

muare bw =). 
--b@m 



0 2  
s-in 1 m 
tbt 

n y  8, } Extended data notsge ngist~s 
HP4lcv:  
0 

(*dindhdy). 
rrq- 
0p-r 
I- - -wy 

, F i  
md-w ' 

ALPHA -1st~  quadmemory m 
module la 

l ( ~ c ~ - i m u m ~ ]  mHp-41C, 
I.I 
0 

4 

I 
rn 
rn ~ d a t a ~ g e ~  

S~thtier registers. Loeation m a  WWtIonblloprhrougb 
ddnable mllrg m. Em I R l 6 t o d r f a - m  

m Gak-thnaaeddth*rn 
m w o n  

F; 
rn 
~ ~ ~ k ~ ~ ~ ~ n i -  TopdRogtamMemory. 1 tiat sllocatioa of memory is 46 

Ir 0 to p r o m  w r y  

0 and the remainder (I7 rc&m 

0 ia the HP4lC 273 &@stem in 
the 1P41CV) to dab notege. 

H Thk a t i o n  can ht cbpuged 

0 
(the mtmory partition m o d  
up or down) wiq  m. 

0 ~ ~ n u m ~ r o f r t g h m  
0 dumcd ro datb stomge mg- 

I ima-the mmrindtr rn auta- 

0 rmthlly auoeued to pmgmm 
Pr*m memory l b .  I 

0 
memory. Them att wwn bylcs 

0 
in eaeh m g h r  of prowam 

Each program should l q i n  memoty. 
with an ALPHA Lbd and end 
with an END imtmdofl. P m  
alXBlBB M o m  yon kgin 
hepiap in a propm. 

El 
I 
0 

MaxlmumdIS ALPHAchmaC- 
minllaporwpra;gramk~, 

0 
0 
0 Function lccy 4daTlmmtS d 

0 - -WP 

I 
~ t b r t y 0 n r v r i a ) u e r r o r r d  
below unnred pragtam 

2% m. 
G - 
L : - 



M m g  a key ex- the fundan shown 
w thtfecedtb8t key. 

~ ~ b e f o a a n o t h a k c y m e a r t w  
w o n  shows a h v e  thar lay. 

m ( s x s c u t e ) L u w d t o e x w u f e ~  
a n d ~ ~ t h e d i q h y . T o ~  
and staadard fnnctiPo. ar a that is 
d i n p m g m m e m o r y :  
1. P r s s s m .  
2. andtkpqpimwftm*ion 

n m c . P r e ~ ~ .  
~ n a d f r m c t i o a w p m g f a m w ~ b e e x e -  
c u h i  If th h ldc4 l  apt3 pmmicrs,  
thGPthcdCU1BtOfprom~for~ .  

rn ~ t b e c m t n t s a P t b e ~ a D d  
p r o g r a m ~ . C a t a l c g 1  isthtugtr- 
log d it conlains tbe global ( A m  
l a b s k . r r a d E N D ~ ~ ~ ~ s o f p r o g r a m s  
5mdinpaogrsmmemwy.Tbcdogis  
p o & i o n c d i n ~ b t k d i i ~ p -  
glamLabelsduringth~$tCngofaalog1. 
CatalogZ~a~funalooseoatsidincur- 
d y  plugged-in application modules aad 
peripherals. Catalog 3 lists all standard 
H P 4 1 C f t w h ~ .  m a n y  key{otblbeD 

w ~ ) t o s I o w t k I ~ g d o w a . R ~ ~  
danyolberhywrcmbWanmning 

li*g.mm a n s l o p t h w n g ( ~  
m d m  m s t s p ~ t h c c 8 t a l o g  
= a Y ) .  I / 
n b   be ria-mat did, ~ i l  m -1 
partlmeter enay, If digit entry bas been 
terminated, clears entire displayed X -  
m g k .  A h ~ w s ~ f m l t l t e d i s -  
play. Rotaam to e k  the displayed 
X-mghr-IfQ ishalddormwhil~HP4IC 

Views rbe comeris of my w i t h i  
diwurbing die &. To c k v i e m d  dala and 
rrmm toIbecoamn~~dtbcX-lsgista.p~ 
a. 



A L P f I A m & k e y p l w r e g ~ ~ c t i ~ i a t o  
ALPEIAmode.E3fPeel1vtmnwmal,~or 
~ngram-* 

is  u d  for &ding to or editbg 
ALPHA &gs. If A M  emy has beFo 
~ ~ p m s b a E L ~ p m m p r ~  
yaU~~nltde10thtALPHA~@w* 

s i r i f t I r e y p m s s e d ~ ~ t h e r k a y ~ 1 ~ 8  
a &ifmd AWHA ~haracm or function 
(shownbaaebwrI&~~.T~~thtebar- 

*ply m w. 

m s t o m s ~ k a - m w n s ~ ~ h t b t  
ALPHA teglslsr Into the indicated data - rogi$tr. 

rn r p c a l l s t h e o n t e d l s p f t b e ~  
regkarandaddsf towba~~vsrisabwlym 
th ALPWA 

cleatathcdigplay and ALPHAqhcr. 

T b e e  k e y ~ t h e r i ~ - m w o c ~  
fmthcAtPHArrgister.(clursAmb 
m g i s t w a n d d l s p l a y t C ~ ~ b a p b # n  



USERmodekey m t h e H P 4 1 C L n o a a d  
out of USER mPrle* In USER made. the 
fuactions on w i g n e d  keys bsEome active. 
I fa  key ismtieassign&, t h e m d  moBt 
W o n  (shown on tbe 6ta d or above the 
key) rtmains drt. 

(assign) is rrsed to mzt3 ip  rhe key- 
f o r U S E R m o d e m .  Theodykey h- 
Dion~w~annotbehgaed=m,m, 
~ , I m P I I . a a d r . I . A U k c y  
I&, imludmg s M k d  key locations. 
caubcmcsigned.Anyfunctioninaayoflbe 
catalogs can be dm. This ineludcs pm- 
grams with ALPHA labels that you srwr into 
program mcmoly. To assign a fuaction or 
- m a k e :  
I .  R u m d .  
2. ~ ~ a d l h t p m g r a m w f u a c t i m  

3.  Rtss the-key, w and the b y  whiib 
is bing mssigncd. 

4. The key h m e s  active with the re- 
aaigacd fuuaiw wtrile tk calculator is 
in USER m&. 

the key (& and the key). 

/ 
If a key in the lop two mws (and sMcd fop row) i s  not reassipxi. special local W a c d g  i~ pufoamod 
in USER mode. Whta theby is pmwd the calmlator m h e s  for the local lWs that s Ihe AWIA 
characrtranthekay(tBLAthmughtBLJdLBLs~LBLe).Iftbtlabelisfolmdiatbtcunentprogram, 
cxmtiomkgiastbere.Ifthelakl isnolfouadhtheclurentpto~,~dmodcfrmctioDofIhekey is 
exccu!od. laUSER,nodandPRC)Mmodes.rbctopmofLrtys#~~~tbe~umbnsOl h g h M d  
tht second row cmqmds to the nrnnbcrs 06 thmgh 10 (fma la to right). The numbantey comsp~odcna i s  
cffectiw only whea a function i a  ex- a keyed h lhar c x p  a ow or twodigii pamnww or adbrsJ. R r  
example, ming i ' l - I  is tir same as pressing Llrol 05. M y  tk right-most digit i s  used wbcn asin- 
m e t  is ex-. 
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