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You have 0.1"\ HP- Ljl ~ 

Now ... what are !::lOU going to do wit.h it? 

You bought an HP-Ljl because ~ou were sure 

that. H: could d.o mQn~ thinss. But ~ou a.re not 

'buite. sure how to program it to do those -chin,gs. 

T~Qt'5 wh.~ ~ou bought this book... ) 
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Well) ~ou're right. The. HP-Lj\ cgn do mo.n~) 

man~ thinS5. 

That's what i5 meant when it's caned a. 

powerful mo..c.hine.. Tho..t d.oesn)t mean it can leap 

tall buildings in a. sins1e. bound) or predict the. 

futu.re) or appreciate. music. Th.e HP-LJI is not 

0.. mo..sic box. It is onl~ a. toot to hetp !jou 

solve problems) and. the. reason. it can be used 

to solve so ma.n~ different probtem<; is th.a.t 

it i.s ver!::! ... 

~Ik\XE (~e~1 LYJ -
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Think about it. this wa~: ~ou can build man.~ 
different things with. a pi Ie of bricks. but the 

bricks themselves are. ver!j simple. Th.e~ are the 

fundame.ntoJ building block~ ~ou use to build 

a.n!;!thing BOLl.. want. 
That's exad:l~ wha.t a computer like the HP-41 

rean~ is! just a pile of bricks) so to speak. 

B~ giving th.e compu.ter instrud.ions on. how 
to m.anipulate numbers and. letters, !j0Ll can. 

build the solution ~ou are looking for) 5tep-b~rstep) 

brick - b~- brick. 

Now. when a brickla.!:Jer is finished) th.e bUildin.g 

looks lruse and complex and. ver~ impressive ... and 

it lS. The completed building i~ ver~ usefu.l a~ 
well. But there's no m~ster~ ahout h.ow it was 

done. You saw th.e brlc.kla.~er puHing the. bricks 

togeth.er) one-b!J-on.e. 
That's how it is with t~ HP-Ljl. It)s 1ust one simple 

bric.k after another. You just need to know how to put 
tl-te bricks tosether .... So, let IS mix some mortar. ~ 
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-How ~"1if£ ~~~"~~~6"ET-ftI~ ~ 
How does the HP-iil manipulo.te number5 and 

let. ters tor ~ou? 

In learnins this) th.e first. thing ~ou need. to 

ha.ve i5 (A good. wa~ to pic.ture in BOUt mind jus.t 

how the. computer stores a.nd. keeps tro.ck. of 

numbers and. leH:.ers in ib:. c.ontirtuous rnernor~. 

b('T~t IT L-l~ T.fIlS: 
I I ALPHA- r.,istor 

L-._....JI Oi.pl.~ 

T ------- - z 
________ Y Sh.ck rt~i.ter~ 

~==~x 

/ 

~_-t01 
•• '-----' 

If ~ou know all about this alre.o.d ~ th.e.n go on 
ahead to fXA,ge 18 . Othe.rwise ... ) 
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~~TI) 1)~$' £~ ==-1 p;,-p, .. ~1 AlPIIA-,..,.,t
or 

Just for convenience) we _____ T 

L 

call numbers and teUers :::::: Y' .. ck 
~~x ~i.te" 

"data," and so it makes ~ense L-----II" ~=~~ . 
that a dat.a regi5ter is a 

~ace to store data­

• 

and. letters. L...-'--

All of the data. registers are the same. siz.e_ 

Ea.ch can hold. one number or up to six letters 

(bu.t not bot.h. a.t the same ti.m.e). 

Dat.a re.gi.sters are. numbered., starting at 
00. You.'H use th.ese. I'\umbers to refer to the 

re.giste.rs in the compu.ter. 

So how man~ ckta resisters are there.? 
lJe.\l) th.ere'5 onl~ so much. rnemor~ 5pO-ce 

in th.e HP-LJI. You. ca.n u.se som.e (or an) of it for 

ckta.. resisters. - to store data. 1h.en ~ou. can u.se 

the remainder tor storing programs - the 



instrudions t.ha.t manipulate this data.. You. caY\ 

c.h.a.n,ge the loc.a.t.ion ot the boundar~ between. 

data. and program rnelTlor~ an~time) as ~ou'li see 
later. 
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Th't~ speci~l re,9isrer i~ what 

helps to rroke the. HP-l1l an 
f>wertul tool. L.Jith the helpof L..[_ 

this register) the cornpuJer CM 

store and. rmnipu./are lette.rs 

a.~ we.I I a.s num b ers. 

Swic. 
... , .. ltD 

1---1 

Now, when. we. sq~ letters, we reDlI~ mean mtJre H¥lll 

just A to Z. AchAal~) we a.re referrinj to 1T'05t of the 
ctw-acters !:j0LA can prodLAce. with a 5hmdo.rd t:1pe.writer. 
And, tor rhi~ reason, U€ s~LA)d start- calling i'he.rn 
cho.rnders - ALPHA character;,. 

The ALPHA- resister eM hold onllj ALPHA charo.cters. 
It CAn hold up to 2L\ of these. BUT IT CAN NEVER 
HOLD ANY NUMBERS. 

It pu. see" \ 2· in the. ALPHA- resister) this is simpl~ 
the nurrerol "1" sitting n~t to l:h.e.I1um.eral "1': It ~ as /Jell 
be q?K~ The~ 're all ~u.st c.ho.rnd:ers. There~ no nL1fT'ber 

twelve in si~ht. And if ~ e.ver trlj to 9et. l+e. HP-Lil to 

do ar'tthmeh( with ALPHA cho.ro.der5 , it will refuse to do it. 
-11-
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• 
1---1' • 

Dot. .,3 
r~"~ 0:1. 

I----l.' 
'----J" 

You can think of tne displo~ a.s a. window. Uh.en 
~ou look at ~our computer and there is nothing in 

tront o~ this. window) then ~ou can look through this 

window to see the con~ents o~ some register. 
This window we c.all th.e di5pla~ can. be (( located» 

over either th.e X-register or 1:he ALPHA-register. 

Then, if the window is dear, 'yot.\. see the contents 

of one of those registers. But if there '5 somethin.g 

"in front" of this window) then that is what ~ou 

see whel'\ ~u look at the displa~. Usuan~ ~ou 
see th.e cOl'\tent.s of tne X-register or the AL PHA-

-12.-



re9ister thrQugh the dlsplQ~ window. But it£. 
possi.bte to move t~e contents of a.n~ register into 

th.e displo:J wind.ow 50 t~t it blocks 'your vie.w 
of the X- or ALPHA-register. 

When'pu are tooking at a number in, sa~) the 

X-resister) ~ou can use th.e displa~ to «bloc.k out') 

pad of !:lour view or tha.t register b~ fixing th.e 

decimal places that ~ou wish to see . The. d.i5plo~ 

does this b~ rounding the number. But rem. ember, 
the displa:J does this 5creening just to show ~ou 

th.e part of the number ~ou want to see.. It does. 

not cnor:ge the actuol nu.mber a.s it sib; in the. 
X-register. 
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o..to. «>1-
re9·,·ters •• -, 

I M 

The stClck re3lst.ers are reCln~ ~u.s~ data registers, 
The!:! are. the same si:z.e. as the numbered data regi.ste.rs) 

but the:! are named. with leHers (rather than numbers): 
X) y) Z) T; and. L. 

The reason the~ are called. "the s~ack" is be.cause 
the~ are sTacked.. on top of one a.nother. 

The stO,ck registers a.re linked tosether ir\ a. spec'lal 

wa.~) a.nd. th~ are th.e most- freq,u.enH!:! used.. 
re.gisTe.rs i.n the HP-Lll. 
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I. Wha.t's a. d.o.ta. register? 

2. How ma.n~ da.ta. registers are there ? 

3. Wha.-t k.ind of register is th.e Z - register? 

LJ. How ma.n~ Y\Llmbers ca.n the ALPHA-register 
hold? How ma.n~ ALPHA-cha.ra.cters? 

5. If ~ou look.ed a.t ~our computer a.nd. it read. 
((HELLO, ') wha.t: resister WOLltd ~u be.lookin.ga.t? 

V~?-· -. 
-15-



I. A da:l:a regOlster is a. phc.e to hold. dala. It. can hold. 

one nL.lrnber or up to six ALPHA c.ha.ro..d:.er:s) but n.ot 

both at the same time (Review page. II ). 
2. The number of do..ta. resisters d.epend.s on the loca.iion 

0+ tha.t bou.ndarlj between da.tCl arJ. prosrarn memory. 

That. boundar.Y is sorndhlnl3 tha.t .!:lou c.o.n aJju.st. (pa.~e 'l ). 
3. The Z-resister is one o~ the. sh:l.c.k reslsiers. It is. 

a. d.o:to. registe.r; but H: lS no.rned.. wit.h a. letter to remind 

pu tha-t it belongs to the Stuck. - that col/ed"lon of. 

5peciall~ linked. M.tCl resisters (pag€. ILj J. 
'{ The ALPHA- register ca.nno-t hold. any numbers. 

That'5 why it;; called ':4LPHA" - it Gan hold on!~ ALPHA 
cha.rad:.ers. It can hold up in 2LJ ALPHA chara.d:ers 
(page II ). 
5. You. mo.~ not be looking at aog register. It 5 enhrel~ 

possible to h:\ve. "HELLO' in the djspla~ and. nowhere. 

else (po.3e 13). 



Do you feel tt-at. ~ou. have a. good" menia.l plcJure" 

ot the diHerent p:u-ts o~ the rnernor1j and. whQt. thelj 'rE:. 

use.d. tor? 

n so, then ..• 

If not, thert go back and.. let it- soak in a liHle bit more. 

Re- rea.d the F9€S thQt haun.ted. off the tirst ti me.. 
It s worth it, eVen if it -takes Q couple exc-ro .. rninures. 
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Now that ~ou know where th.e computer stores 

d.olo.) it's time to learn how to get data. into it il1 

the first place. 

JS~y6 
Th.e first thins to do) of course) is to turn on th.e 

HP_LH. Pre~~ the IONI ke~ at the upper left. 

Question: Wh.ere's the IOFFI ke~? 
Nice tr~.ri~ht? 

Answer: There is no 10FFI ke~. To turn off the 
HP-LJI) just press IONI once again. 

This kind of ke~ i!> c.a.lled. a tog.gle ke~. If ~ou 
know all about togsle ke~'E» move to the ne.xt pose. 

A to,g<3le k.e~ is a~ ke:! whose meaning 

alternates between t.wo opposite'E) (such. a.s ON and. 
OFF) or RUN and. STOP, etc..). 

Thus, if ~our computer is o~f) then the 101'11 ke!j 

means "tum on)" bu.t if ~our c.ompu.ter i 5 o.lreo.d~ 

01'\) t h.en th.e ION I ke~ means It turn off:' 
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!here o.re onl~ tL.X> wa~!' to ke~ cla.ta. into the. HP-Lj/. 

I. To ent.er numeric. do.tc~. (nurnbers)) ~u.just key them 

in and the.y Ire stored. in the X-re,9is+e.r: (Remember 

the X-r€jister? It ~ one. of the sto.ck. resisters.) All 
nUmer'lc. chta. (all num~5) go into the X-resister when 

pu first ke~ them in. 

For exo.rnple) it.:JOu wcmt -to store the rU)'1Ylbe.r -1.23% 

in the X-resister, just press rn[::J~crJ~~I9:§J. 

2. All ALPHA data. (0.11 (haraders) go 'Into the 

ALPHA-re.9ister when. ~ou. ~ir.:J ke~ them in, 

Ea.sy to remembel) ri~ht? Let.'s see. ... 



Before ~Oll. go on) .if the I i tt~e word USER appears 

in ~Ollf disph~ > press th.e IUSERI ke~. 

C hOot lense: Enter t-he. c.hara.d:er!> A Be DE into the 

ALPHA- ~l'5ter. 

Solution: Press IALPH1~rnI(9(Q1I§IALPHAI. 

Think about it th.is wa.~: 

An~tirne ~ou press th.e /ALPHAI ke~ before !j0ll. 

press an~ other ke~ l !j0Ll are reo.d~ to enter 

chara.d:ers in.to the ALPHA-regisTer. 

When ~ou 're finished with th.is ent r!;! > just 

press the IALPHA] ke:i once a.,ga.in to restore the 

computer to its normal reo.diness tor numeric.. 

ent.r~. 

Notic.e tha.t the IALPHAI ke~ is a. toggle ke~. 
-10-



'""Fu~t I JOW& 
NOLJ thai you can pidure. how the HP-Lil stores do.:l:a. 

Drd now .:\ou. can £3et it inl:o the. computer m scad" with.) 
it's bme to start th·mkin~ obcu.-\:. \-ow it com.bines d.o..ta. 

and. moves Ja.ta. around froO'\ one register to o.noth.e.r. 

Let ~ a.9ree -to call Qn~ ot these "CDmbirting" or 

"movin:rarou.nd/l ad"lon.s ~ one name.: 

YtwcnOiV& 
A ~v.nchon is anlj o.c.tion -that the. c.omputer 

takes ••• period.. If this ·IS clear, 50 on. ' 

Look) tor example) at the. fund:ion calle.d X <> Y. 
(So.~ \I X exchan9€ '(,/1) 

As the namelmphes) thiS tund:ion. simpllj exc~n.ges the 

contents o~ the X- Qnd Y- f"e9iste.rs. That's it. X < > y 
d.oesn/t. do an~ arithmetic. a.t an. 

Now, the tundion + also does somethm3 to the. X- o.nd. 
Y- resisters) but it c.anbines numbers as well as mov·lnS t\--em 

around.. It put5 the sum ~ the.~ tWO re~sters ·Into the X-re.3!5.ter. 
-11-



All told, the HP-Lil has well over 100 difterent fW\ctions IjOu. 

CAn choose trorn. 

Qu.estion: There are on!:1 abou.+ ,3q k~~s on the 

ke:1't:x:,qrd.. How can we possibllj u.se over 100 Jifferent 
fund'lOn S ? 

If pu. know the answer) move on. 

First) thai gold. ke~ (called the "shift ll ke.~) allows ~ou. to 

c.hange the meaning ofQIl~ ke~) it ~Ol.l press the gold key 
ju.st prior to preS5lng the. desired.. ke.lj. You. Jon 't. have 

to hold down this shih key while pu press. +he.. d.esire.d. 

ke~. Just thznk of the shiFt kelj as a "prefix II ke~. This 

little feAture virtuQ\l~ dou.ble.s the.llurnber 0+ ke.~S as far 

os the. computer 'IS concerned, just as 0.. t~pewriter 

shift ke.=1 a.! lows ea.ch key to print either upper- or Iower-cQse, 

-12-



Cha.llenge: Use t.he BEEP fund.ion to ma.ke. the. 

computer bee.p a..t pu. 

Solution: BJ (BEEP\ 

WO l>~'*-EM~? 
Think Qbout it this wa.~: 

The @ ke~ me.ans just tint: whe.n. ~u. press i:hi5 

key, you. key the number Lj into the. X-register (or 

It 5 part of o,nother numbe.r ~ou. 're ke~:FIl3 irt). 

BU~ i~ ':fu' press the shit-t ISl ke.~ before presS'!n3 

the. 8J key I then the computer will beep. And.j su.re. 

enou.gh) written in gold ju.st above the EIl ke~ is the word 
BEEP. P,...essin9 the~ ke~ will cQuseal1 the keys to 

c.ha.nge their rneanin,9S 1::-0 the tunc.bons written above. 

them in gold. 

Notic..e. the little. word.. SM"T tha.t appear.; in ~our displa.~ 

whene.ver the ke~s have 5W'ltched the'lr me.o.nin,3s, 

Notic.e. also thQt the shih kelj is Cl tQg@1e. kelj. 
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'(E&, ~l1T", 
Even with the shi).t ke.~ J we've accounted. tor less 

than 80 tundions on the. ke~boo.rd. 
Uhat about the rest o~ them? How can we tell the. 

computer to perform. -them? 

Ue.II) we spell them.Thi& is one at the srecl th'trl3S 

about the HP-Ljl. Ih ALPHA capobilities allow pu to 

spell out !Jour instruct ions. 

Challenge.: Tell the computer to BEEP a.t ~ou by 
spellin,g out the name ~ t-he funchon. [;bn 't use 

ISlIBEEPI. 

Solution: IXEQIIALPHAJ BEEP IALPHAI 

First, find the IZEQI ke~. Tha.t ke:l is the "exec.u.te· 

key. (l~ ~ou sa~ the. letters X - E - 0) the:J sou.nd like. 
the word \'execu.te)" Qrd. XEQ is shod: enough to tit 

on a ke!:j-J 

Uhenever ~ou. press the. IXEQ/ key betore an~ other 

ke~) the computer is imrned:LO:l:eI~ a.lerted.. It has just 
-2!-l-



beerdold thot it;~ abou.t -to be. asked to do something. 

To let ~OU know that it is listen ing, the HP-lil responds 

by puH:in9 the letters XEQ into the display (and Qnl~ 

the. dl5pla~- not into the AlPHA- register or anywhere. 

e.15e.). So -chose letters are now in trord: ot that 
II window," o.~ we called. it) and. an~ leU ers thal::fou 

ke~ in to fol/cw XED will 90 into ~ the cLspla~. 

Now ~ou should. see XEQ __ in ~our d..lspla.'j. The. 

compLd:er is read~ ard waiting for ~our corYllnand.. To 
spell aT\~thing, you must be "IN ALPHA MODE." So 
press the \ALPI-lA\ key and be sure that t.he Id-l:le. word 

AcPIIA appears ir\ -the. d..·lsplag. LJhene.ver this ALPHA 

annu.nciator appears in the. disp\Q~, the ke~s 0.11 change 

their rneanln3s - ju.st a.s the~ did with th.e.lS1 k.e!:J - onl~ 

thi5 rime a.1I the k.e!js become letter keys. Each ke~ 
corresp:>nds to a. d-nrud:er-, and these. c.ha.ro.d:ers are 

printed in blue on the front tetc.e5 ot the ke~s. Also, the. 

-25-



d'lSphlj window moves t-roT'Y'\ in front at- the. X- register to 

in front ot -the ALPHA-resister. 

!he c.omputer now knows that ~ou wont to 
"exec.u-t.e" a function and that you are now 3oi.n~ 

to spell It out. 

L 

So you're goinS to key in the word. BEEP? But) 
wait a minute.! Wh:\ LJOuld you ever spell it out when 

there is a ke~ t..niting to b: used for BEEP? 

In this c.o.se, ofcou.rse, ~ou'll spell it bec.o.use we told.. 

~ou. to s~\1 it. True, it is more. cpover\ied -to use ol'1e ot 
the keys) if pLl can. For this reason, 'j0Ll. /11 ti nd that 
the tund:ions pu use most- often @ I-n.ve ke!J5 at their 

own. 

But the p:>int lS, when ~u. pr85S a key !j0Ll are telling 



the HP-Ljl to e.xecu:tea. fundion- just asif!:flu had. 
spelled. out that fund'lon name. using the.IXEQ\r-:-IA,...-"LP""'HA"lrI] ••• 

procedure. And the c.ornputer will respond exadllJ 

the some in either case. 

50 00 Qhead and ke~ in BEE P. 
Your d.ispla~ should now be.: XEQ BEEP_ I with the 

ALPHA annu.nc.iator sti n on. Turn that annunc.iaTor 
off 6:1 pres5in<j the IALPHA/ t.cs3le key onc..e Cl.5Qin. 

IT ~'E"E~~! 
It's suprnsed to beep. Uhe.never ~ou \i ni 5h the 

"I X=E""'"'QIIALPHAI ••• procedure b~ turni n:J off the ALPHA 
annu.nc.iator) !j0u are telling The. cOlTlput-er \lHe~)Hp..LjI! 

I'm tin'lshed tellin~ ~ou t,J·o.t iodo- so do iU" 

• 



Suppose now that ~ou. have. some messoge.ln the 

displa.~ ar0. ~ou want to dear that: 'w-mdow" so t:ho.t 

!jOU can look throu9h it and see. the. X- register or the 

ALPHA- resister (but :f0t). don t l.Xlfrl: to de.stro~ the 

corrl:errts of that rE,3lste r ). 

Question: How do ~ou do it ? 
Suppose) then J thQ-t ~OLL wish to dear the contents 

ot that rE!9iste.r (Xo, ALPHA). 

Question: How do .:lou c/o it ? 
Or what- if :10u are keyin~ in a nLll'T1ber to ~he 

X- re9ister or a s-t: ri n9 of ALPHA charac.ters 1::0 the 
ALPHA-regIster arJ ~ou make a mistake (ke~ the 

wron<j number or letter)? HOVJ d.o you correct the 

mistake without clearing the entire contents ot the 

re9iscer and start-ins oller? 

Answer: The answer to all three. of these. iu£stions: 

E 0.1\ this IS review) proceed to FAge 31. 
-~8-



As ~u 171Il~ have notic.ed. b~ now, the onl~ tWO 

resisters that the d.isplo.~ "window" con"c.over· ( the. 

X-resister ard. the ALPHA-regist.er) are also the. on\~ 

two into whic.h. 'jOlt can J..ired:~ ke~ data. (Hmmm .. .) 

So the I ~-I (bac.ka.rrow) ke.~ must be allowed. to do 

several thirgs. 

I. n ~ou have something (a mess0:ge) in front ot the d.'t5pla~ 

w",ndow g) that it is blockins ~ou.r vie.t.> ot the. X- or 

ALPHA- resister, and Ijoll. want to dear tha~ mesSG9€ 

(and. onl~ that message)} then press \~l. 

Under !-hes€ circ.u.msbrKes, the.[~ I means "clear 

the display onl,Y. " 

2. It- there's nothing" in tront" o~ your displa~ window, 

so t.hat ~ou. have a. dear view of either the X- or ALPHA­
register) then the [<-I key means; 

"Clear the X-regist.er 6a.ckto ze.ro" if ~ou're Ioolms 
at the. X- register. 

OR 
\I Clea.r the. ALPHA - resister 1/ if ~ou 're look'1n3 o.t the. 

ALPHA- re9ister. 

• 



3. I~ you're in the process Dt ke~tn9 in the Ji9its o~ 

0. number or -the c.ho.rac.ter.s of o.n ALPHA string) 

then the. «-I ke~ means: \I Delde. ~he la.st di9i t or 

churo.d:er ke~ed in . /I In other worc{s) 

Three diHerent uses: Not ba.d for one little ke~ ! 

Also, notic.e that the. gold.. ~un.c.tion written 

above the [~-l key is CLX/A (clear XI clear ALPHA). 
This means -l:hoJ \S\14-1 will either dear the. X­

regIster or the ALPHA-register; d.epending on where.. 
the. disp\a.~ i!:. loc.a.+ed. a.t the moment. lSI 8--1 will 

alwajds clear a resister as well as the di5p\a~l whe.reas 

justlf-l ma~ not- dear 0. re~i5ter-o.s in c.a.se.s I and 

3 a.bove. 
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So, on with more and. more .fund: lons .... 

How can an~one. remem6erthe.m all? And 

how to spe.11 them correc...t\~ ? 
Suppose IjOU for::get i-ha.t X < > Y has 0. ke~ of its 

own) and !jOU wo.rrt to spell it Llsing the IXEQJ [ALPHAJ... 

procedu.re) bu.t pu. can It remember how to spe.l\ 

-the. na.me. ot this func.tion) and :lou len :pur 

Owne.r.5 Handbook in Sibe.r~o.? 

Question: What do ~ou d.o ? 

a. Lump it 

b. Cry 
c. Po.nic, 

d. None) oral \ I of the above. ll:=~:s.:~==::U 

Answer: The answer i~ d with the. II none. o~ the. 
above II ophon. Instecd) LAse ISIICATALOg3 (CAT 

3) and then stop the. li~ting ~ that Xoy shows in 

the di5p\a~. 

Now) it ~ou oJread~ know 0.11 0.6out this liHIe. 

c.onve.n',ence, move ahead to ro-Se. 3LJ. 
-31-



Ot~erwise, . .. aHend: 

The CATALOG ~und:ion tells th~ computer to run 

briefl~ through OJ) internal lis-/:. The third such \ist, 

CATALOG 3, is a. list ota" t.he ~und:ions. One-b~­

one, in a.lphabeHc.o.l order, each function name is 

brou,ght, ve.r~ brie~I:\, in front o~ the displCl'j window. 

Now. a.n~tiTT\e the. HP-Ljl ir. busily doins something 
a.utorno.tica\l~, a.nd ,:lou want to stop it, chances are. 

that !f>U can do 3) ~ pressing lli2SJ.This ke.:! is the 

"run-stop' ke!::l' and. its called that be.cause irs a. 

w991e ke!j that Gllternote.s meani ngs between "run" and "stop." 
It ~ou/ve just execuhd. CAT 3 (CATALOG 3) Clnd 

the. computer i5 ri ppi ng down the. list, and :10u're. 

wakhin~ breath\essl~ for X <>~ relax. 

First. you don 't nee.d. a.n a.cute sense. ot timing to 

get to the proper enh!j. I ~ ~ou Jg choke under Hte 
pressure a.nd. press IRIS 1 to soon, the list will stop) 

of. course.. BLlt pressingIR751 a.9ain will re- start it. 
Second, once. you 've stopped. the. list-) ~ou can use 

t:he 1 ssT) (single-stepl and [BSTI (back-step) k€.ljS to 
-32.-



step forw~rd or backw~rd.) one fund· ion na.me a:t£:\ time) 

t-hrou3h the list. You. c.anget an~where) using this 

method.) in Q~ CATALOG. 
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Chqllenge: Adjust the computer so that !:JOU will 

see q digits after the decimal point, wherever possible. 

Solution: [SJ [fIX/ q 

o ~ ? Next pa3e. -7 

• 

Remember, this i~ ali that FIX does. You can FIX 
from (J) to q decimal plQces) as ~ou. wish. 

AI5o, reme.mber tha.!: no maHer how Ynan:1 

decimal pla.ces !:Jou a.d:uall~ see) the compute.r still 

"knows about" and. works with all po5sible. diSit-s (10 
altO<jether ). 

The HP-Ljl me.rel~ U5es the. d.ispla~ (rm an~ resister) 

to round as when a. number. 



NOI.J, remember when we promised that !::lou would be 

a.ble to dec.ide. how many r~i5ter5 the.. CDI"YlftAter l.X)ulcl 
have. ? 

It '5 1::-, me. to Ie.arn ha..J to do t~i s . 

Challense: Adjust the. total nu fl1ber of data 

registers in ~our computer to 20. 

Solution: IXEG\lALPRAj SIZE [ALPHA] 020. 

O,,? Move ahea.d. ) 

UeJl then .... SIZE is just Qllother tunc:tioll- one. 

that demands a. three.-digit argument) ra+her than 
the usual 2. 

All that SIZE does is move the. partition between 
-the \a~,t do.to. registe.r and the .END. of program 
memory. It moves this po.r-hhon 50 -I:ha:t you end up 
with exactl~ the number eft c6ta. regis+ers IjOU 

rell.uested. 

So, after ~ou ask for 20 data r~isters) you have 20 
of them, namei ~, ckta re9isrers (JJl; throu~h I Cl, 
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Challenge: Recall the c.omenh, d d.o.ta register 01 to 

the X-register. 

Solution: IRc.LI (J) I 

Ol)? Move to the next P"3e. 

T~OU~la1 
IRC.L} i5 the recall ke~. Uhen ~ou press it) ~ou. te.l I the 

HP-Ljl to recall sOmethin8 to the X-re.ei5ter. The c.ornputer 

responds by plo.c'mg the name. of the fu.nction mCl -J 
in the displa~. The t(..X) bhnks b~ RCL are the HP-LjI5 
wa~ ofasking pu. "whQt register?/J So, you. key in 
l@DJ. 

As soon 0.5 ~ou have given it two digits} it takes oH' 

and does the. job. 
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Cha.lIenge.: Store the c.onte.nts of the X-register 

into dot-a register (J) 2. 

Solu:tton: ISToI02. 

Tbb~~S~?~ 
Th'ls is the same idea as RCL - e.xac.tl\:j- exc.ept-

-tha.t ~ou. u.se i-he ISTOI (STO means "store"). 

Notic.e that} in mo.n~ WQ~S, STO and RCL are a 

"mo'-!"c.he.d. set." RCL brings a cop~ ot the contents 
of the specified register to the X-reg;ster. STO sends 

0. cop~ ot the conte.nts of the. X-~ister to the specified 
regi ster. -37-



• 
Challenge: Recall the contents of the Z-re5ister 

to the X-resister. 

Solution: !BellO Z 

Y~W~1~6? MO\e ahead ~ 
~"T 6" r~~T? 
The ffi'QJ fXlr-t i5 no problern, right? But then 

:Jou have to tell the machine. that the reg ister 

numbe.r it s e.xpecti~ (two di9ih) i~ not going to 

appeQ.Y"'. You 're going to give it a. stack register instead. 

To do this, press the [:) ke~. Thi~ changes the 
di5pla:i to RCL ST _ . Now the computer i::> e.xpect·Jn3 
a. STack re9ister nome- a. s'ln9le letter: 

Just press the ke:1 with the. Z on it. 

<Don't go into ALPHA mode to get the. Z. The 

computer ho.s o.lread~ told ~ou with "ST" that it is 
expecting 0.. letter.) 
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Challenge: Recall thec.onte.nh) of data. re'3isrer (J) t to 

the X-register, but thi'=> time. don't. use the. IReLI ke~. 

Soluhon: IXEGIIALPHA ! RCL IAlPHAl (J) I 

~lVt"L-1 Right this waj. .. 

Not-ic.e t-hat th;", procedure. Llses the exa.d: same. 

format as when the [BeLl kelj is used. 

First) tell the computer the nQrTle ot the function 

t.o execute. 

It then ocknow\edses ~our req,u.est blj pac.ing that 

name. in the. d.bpluy. Then it prompt-s !¥ill tor the 
register (i.e.) it promph ~ou for the. argument- of 

the fund.-ion). 

PRESSING THEITKQ KEY IS EXACTLY 
UKE PRESSING [XEGIIALPHA! RCL [[\lPHAl. 



Challenge: There i5a @/CRDN: roll-d.own) fundion on 

a key In the. se.c..ond row. There's also a R r Croll-up) 

fu.nc.t;on I but it 5 not on the ke~board. Exec.u.re. the 
tuncHon RI. 

Solu.tion: ~IALPHA] Rt IALPHA] 

Ml ~ln\S ? Move on ) 

The 1 duro.ci:er isn't printed in blue on any ot the. 
ke~5, i5 it ? Ah)but -\:urn the HP-LJ\ over; 

That little gold pidure. ot the. ke~board wo.s pu.+ 

t~ere to he.lp ~ou remember what the. entire.. ALPHA 
ke~board looks like.. This is what e.ver~ ke~ and ever~ 

shifted key means when the ALPHA annunciator is on. 

The ! character is acce.sse.d b,:! using the 
shitte.d ill] ke.~. 



Challenge: Execute X <> Y wi thou:!: pressi ng the. 
r."l XT':<"""') y:-7l\ k e:i' 

Soll-dion: IXEoIlAlPRA\ X <) YIALPHA] 

Did. ~ou ma.rlil9e. to find the < and. > chara.cters ? 
Notic.e that the c.ompu.ter doesn't pause to prompt you 

for an argument eSter ~ou have spelled the. name. It 

knows exadllj what action to take and what registers 

to per.f'orrrl it upon. 



Challer'lge: Execute X < ) L 

Sol utlon: I XE GI! ALPHA] X < ) I ALPI1A! c:J L 

If ~ou know all this, move o.he.Q.d. u. 
Mo'~'( W~Te~5 ~ 

Thi5 functions name is just Xo, not Xo l 
(there.'s no Xo L in CAT 3). 

So pu. mUSt give the. computer the fu.nd-ion name. 

and let d .. 90 thro~h its routine. where it-pub t-he.. 

r1QrY1€ in the. diSplQ~ and. ash you for the o.~ument. All 

it knows is that it is supposed to e.xchan3<2 +he. ccrrte.nh 

of the. X-r~i>ter wit-h that of some oth.e.r retjiste.r. 

Bu.t, just like. STO and RC L, 'It doesn t know which 
r€9tst:er unh \ :pu suppl~ the. argurnentCE] L in -thIS 
C05e.). 

The X < > func.hon i s tckll~ diHerent -from X < > Y. The. 
X<> Y turd:ion WQS provided because it- is tJ..5ed so ohef'). 

(Yes, you. can use the X < > func.tion and. spe.c:lf~ ga.ck 
Y (mY) 0.5 the a~l.Arnent. BlAt wh~ bother?) 
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Challenge: Execute the hmdion called X ~ 0? (X 

less them or e~ua/ -to 2.ero ?J 

Solution: IXEQIIALPHA1 X < ::: 0 ? /ALPHA] 

.5~T" VOw.?, 
H'E~Y~6~5? 
Chances are that if !lou had problems with this one., 

the~ were: 
/. The ~ notation (how to ke!:j it in ?). 

2. How to ke!:j tn 0. 0 c..ha.racter. 

3. Forje.·Hin3 the llec..eS5o.r~ \I ?". 

I. Even if ~OL.( checked l:he. hand,:j-do.nd~ ALPHA 
ke~6oard on the. bo.ck of you.r compute!) ~OIA couldn't 

find 0.. chara.cter that look~ like ~ , c.oL.(ld ~ou. ? 
BU1: if ~OL.( checked CAT 3 you tound. X < = (2) ?(in 
its proper alphabehc.al order). 

Notic.e that 'd0u a..Iso filld X 6:. 0?) and this does 
look similar in ~our displa~ to X'- 0?, bLlt X£:. 0? 
means Xi: 0? (X not ~ual to z.ero ?). The ¥- (not 



eq,uQl *:0) sign ~ on the ke~boo.rd. 

2. An~ of the numera.ls (J) to q 1 the. de.cimal point) 

and tf-te. s:Jmbols +1 -, * 1 and / Can be obtained b.!j 

pressins Un ALPHA mode., ofCDurse) the. shift k~ 

(gold ke.:t) and then the. correspondins ke~. Th.e 
ALPHA ke~boo.rd on the bock shows this cleQr/~. 

3. It Q ~uestion mark were not a pad' of the tundion 
nD.n"te., then the? 1J)uld not appear in the. CAT 3 
enh:\ for thai: function. 

Don't for3et - the HP-l11 will not re.cognize anlj 

function name that doesn't exad:lg mo-tc.h the 
function's name. as it appear'S in CAT 3. 



Challenge: Execute the hmdion FS ?C 22. 

Solution: IXEallALPHAI FS ?C lALPHAI 22 

~ ~WE~7 Next page , , 

SW'EhT? (Even mild dampness?) 

You pro60.bl~ Ijot into trouble with: 
I. The "?". Don't neglect it:. 

2. The ar3ument, 22: When to k€,Y it: in? 

RE.MEMBER~ The name of the fundion is what 
Hill! tell the HP-LJI. Then il:: asks ~ ~r the 
ar@ument. 

The name ofihis function is FS?C) CIS CAT 3 
wil \ show. So that le;, all ~ou. tell the. c.ompu.ter at 
tirst.. 

Then it will prompt ~ou for the argument (22 
in thi::. case) with h,,,lO wrsorE,. 
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C ho.\ I enge: Compute the sine of it rad.ia.ns. (l~ 

~ou.. 've never had a tri9onometr~ c.ourse) fee.l free 

to skip ahead to F<3e l19 J 

~ )~iLii~Q~A'P"A) M:~~:~:~ ~ IS:~ 

The HP-L/I ma.Kes assumptions abou1: the. numbers 

it 5 asked. co work. on. In this c.ase, th.e o.sswnption is 

about the. an<31e. it works 011 wit-h the. SIN fundion. 

It 1f>U see the liHle /lAD ( nJ.i(lns annunciator) in the. 

di5pla:1) t-hctt means the. number in the. X-re.9ister is in 

radians as fur as the HP-LJI is concerned.. It 'jou see 

GAA[» likewi!:>e, the. c.ompuJer a.ssumes the number is iT'\ 

grads. If ~u don't: see a.nlj annunciator there} then the. 
contputer i5 a.ssumin~ de~rees. 

You can change whlt ~our COllputer assumes b~ exec.uti~-fu~ 

wropriole tundion-RAD, GRAD) or DEG. For this problem, 

,you. execute RAD. Then ~ou brin£) ". into the X-re:3isrer 

with the PI ~und:ion (ITIJ ke~). Now, it you press ISIN! 

~ou s hoLt Id ~et 5 I N (n) which is :z.ero. 
-'1~-



)"'TW)ll} You dido 't get 1-ero! ? I 

Who.t's wrong? SIN(n) i.a. zero. 

The problem here is tho.t ~ou didn't take. the. 
sine ot 11 (5a~ what ?). You took -the. sine of 

3.ILJ ISCJ2f,5LJ. That (5 not n. ThG\ts almost n. That 5 -
t.he ~ir.5t 10 digits orr IT. 

But TT has an intin·rl:e. number at digi.ts (according 

to the. latest information). There is [}Q way tha.t an~ 

computer can ever to.k.e the sine of exo..d:l~ 11, because 

a c.omputer CQn onl:1 work with so many di3ltS. 

!he point of cJl this 15 not. to ~uibble. about T\) but 

to remind:fu tlui: the HP-Ljl kee~ 10 di9its (which is 

usuo.ll~ more than enough) of oog numbe.r. 

So, no maHer how exact you know an a.nswer should 

be (I"TlLlthemotic..a1 \~ speaking)) the c...ompute.r uses 10 
di9i-k. eft each number involved, and there~ore, the Ia.st 

di9it ot the fiml answer ma1j VQr:1 from ~ur €,xpech:\.t'tons. 

Thi5 limita-tlon i~ chara.derid:ic- of all c.omputers) bu.t ~ou 

will 5elJom need to con~ider thi~ at ~\ I. 



o 

ChQlle~e:Ta.ke the inverse cosiYle (or "arc.-co5lne") of 

the rtumber ~ou got: a.s a result tor SIN (TiL Then 

t.ell the computer -to return ih assumption to DEGrees, 

Solution: lSI [Cos-q (or ~IALPHAI ACOS (ALPHA!), then 
IXEQIIALPHA) DEG (ALPHA) 

Sa.tisfied? Next ra3e. ~ 

Notic.e that the name of this ~uncHon (as it appears in 

CAT 3) is different than the. s~rnbol used tor it on the ke~. 

Notic.e the answer pupt: 1.5707Qb327. Thi~ is 

"almost: t Ti)" which is corred:) because the cosine ot 
"almost ± n " radians is· almost 2.ero;' and 'j0ll had "almost 

z.ero" to begin with. 

Notice how the radians annunciator disappeared. ~en !Fu 

executed. DES. The dcula.tion /.US clone. wK,le the HP-Yl WQ.S 

still aS5umin3 radians) ~tnow itis assum'tn5 degrees. 
-"18-



Challenge: R.tt "TAKE 5" into tne ALPHA-regisrer. 

Solution: IALPHAI TAKE ISPAC.E] 5 lALPHAI 

J"u.st chec'kinlj to see. it you remember how to pu.t 

ALPHA dato. into rhe ALPH A- r~i5ter (as opposed to 

spelling a function nam~ in t-he d.ispla~). 

If ~ou.'r~ haz:! atoll, 90 back and review pase 2.0. 
(mark ~ou.r pla.ce here). 

/ I I 
'/ ! I I ( 

I! II I \ I 

7 



Challenge: Look at the content5 of c1a.ta. 

register 02 with.oLlt usins the RCL funcHon o:t alL 

Solution.: ISJ \VIEWl 02 

CL~~? Step thi5 wa~. -~) 
Ml1J)? Well> VIEW is a. ((clever\) fundion. 

It a. cop~ or the contents of the indicated. 
into the. di&plQ!:! onl 

In other word.s) VIE'W puts those. contents ((in 

fronf1 of the d.ispla~ II windoW:
1 

so ~ou c..o.n no lOY1ger 
"l..'- hll h (( . d. )). l.. t L X . l.. !:lee ~n.roug t e WUl ow lI"ILO n.e -reglsler. 
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Challenge: PuHhecontents of cktaregister 03 into the 
ALPHA -register. 

It ~ppe.ns that Jten pLl are in ALPHA mode (that is - when 

~ computer is ll'1 ALPHA mode)) not all of the. ke~s chan.ge 
their meClnings -to ALPHA characters. Some. of. them 
charse to different functions, and some of them don't 

c.ha.nse at aIL The hand~:rdan~ ALPHA ke~boord OIl the 
rock of the HP-LJI shows these fWlctions in white. 

The tund:iol1ljOu just executed is "ALPHA-recall;' ARCL. 
Now, put the HP-LJI bctck into ALPHA mode to see what: happened. 

Notice that the c.ontents ot re9ister 03 were added. 
to the cl--arade." tl-at were dr~ in the ALPHA-re£jis-ter 
(romel:!, TAKE 5). 

-51-
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• 
Challenge: Reca\ I the contents ot the.. X- regis.tu to 

t.he ALPI-IA-re!Jister. 

S.\Jt~: [ALPHAl \SlIARC.L\O X IALPHA\ 

0", ~ 
Wo? 

Remember) t:o specif~ a. sta.ck register, use the 

decimal point D. 
ARC L needs an Of9ument) just like l'Yla.n~ other tunC±icn~ 

You treat it the sa.me WQ.lj whenever ~u. see the c.ornputer 

p"ompti~ ':fu ~ an o.r3ument. 
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CI1a1lerv:le: Arrange thin5s so that you. are. 1ookin9 CAt the 
contenb ot the ALPHA-registe.r ... witbom bein3 in 
ALPHA mode.. 

Solution: [R§Q;j[ALPH§ AVIEhilALPHAI 

QU'ESrlO~S? No? ) , 
Yt£S'? 
Just like the VIEW (undio", AVIE'w' fills the 

d.ispla~ so tbat the register behind tbe "window' i-;, no 
lonser vlo:,ible. The onl~ diHerence between VI EW 
and AVIEW is that AVIE'w' lAses the cont-ents o~ the 

ALPHA- register{ VI EW u.ses the c.ontents of do-ht 

resister..s- includi~ the. sta.ck re.9iste.rs). 

BeCQU5e there 15 ro dot.Ibt abou.t which register AVIEW 
i5 l.A5ing) it d.oesn't need. an Clr,:lurnent. 

Also) notite thcd: AVIEW is on the ALPHA ke~board. 
You co.n e)(€cu..te H: tho..t wo.~. (However) the ke~board. 

hmction c.ould not be. used to 50Ive the challenge. 0.5 we 
po5ed it. Tr~ it o.rd ~ou.'11 'i.ee wh~.) 
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Cha.llenge: Ad.a, th>.~ is, append. the chara.cters • A Be· 
to those a.\read~ tn the ALPHA-resi~ter. 

Solution: (ALPHAIISJ [APPENDI A Be [ALPHA I 

APPEND is 0. ke~ on the ALPHA ke~boo.rd (bec.au£>e 

it pertains to the ALPHA-re9i5~er). Wh.en ~ou pr~ss 

the APPEND ke~) 1:he HP-Lfl i~ instructed. to "pretend" 
that pu. are sudd.en\~ in the middle. eft an ALPHA 

da.ta. entr~ - as it ~Ll had just e.ntered. i:he. current 

contenb. of the ALPHA-register. 

Then) ~ou c.o.n a.dd. cha.rad:er~ sirnpl~ b~ spelling 
th.em. out) or YOLl can delete chara.cters, orte-6~-on.e, 

using the. '·-1 ke~. 

' I .,!?z.- 'L- \ I 
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Challenge: Ke~ the number 1)000) 000 into the. 
X-register withou.t using the. ill or ~ (z.ero) k.e~s. 

Sold.ion: IEEXI [f] 

IEExl meo.ns .. enter exponent: and it is used to expre5S 

numbers in powe.rs cfr 10. 
So, \0"= I x 10"'= 1)000,000 (note the. six zeros)) 

and this represe.nts the amOU1\t of money) in dollors) 

that we plo.n on mo.king b~ writing this book. 
FOfanclherexarnple) 1.35 x ler3 = 0.00135, and 

SOu. would ke~ H: in o..s CO 8 ~ [IDIEExl ~ ~ 

Notice that when ~u press [EEXI before an~ 

number ke~ (a.s in the above sclullon) I the c.ompu.ter 

puts a. one (I) in for pLl.. The ke~strokes rn(EEXI~ 

are t.he so.me. as just lEExl~. 

One more thing: You mo.~ some.times see a number 

like 9.2)( 109 written o.s 8.2 E8. (The E sbmds 

tor "exponent.") 
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Note~ 



So I ~ol..( I ve seen some ke~stroke. combi na:H ons I and 

the ke~s ore alreo.d~ getting .some indiviJl.la\ 

personali ti e.<:.. 

Bu.t: le.t.'s talk tu.rke~, h.ere.. 

N2 calculalor is worth ire:. wei3ht in 

pencil lead if ~ou can't u.se. it e.ffed:·,vel~ 

just to do arithmetic.. So ... 
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The stack is a. specia.lset of five data. regi,sten; thoJ:; 

is fourJ. on most HP calcula.tors. This sto..c.k is wha.:t 

makes HP ca.lcula:\:o~ 50 much easier to use than the. 
other \eadinS brands. The main rea.son HP ca.lcula.tors 
are €OSier to use is that when Ijou.'re doing leJ19thlj 
c.a.lc.u.lo:tions, your interme..di'l-re results S-et roved 4-or 

~ou automo.tic..a.\\~; thus ~ou QfEn't t-orc.e.d. to u.se 

fX>-renthe.se.s 1:.0 srind through 0.. biS, ~at., ha:tf:i e.q,uation. 

So, how doe!:) it work? Well) the. Owne.r '5 Handbook 

often refers to Q bb..k diagrorn -thai: looks like. -this: 
T --------
Z --------
Y --------

L--_...JX 

L--_...JIL 

This is an excellent wa~ to pic.tu.re. the sto.ck in ~our 

mind, SO we will use this method, too. Also, let IS o.gree. 

that. ) unless we spe.c..t~kall:J rnenticn the l:- register) 

we will be referring to the. X-, y~ z-) and T-re:3lsters when 

we use the. l..o.X>rd. II !:)to.ck. 1/ 

-Sq-



Now, o.s ~u remember (from Fge 19), WHENEVER 
~u. k.e~ in a number, ptA are ke!:jinslt in.to the X-resl~:)l:er. 

ALL NUMBERS ARE KEYED INTO THE X-REGISTER 

Once ~u.'ve. pu.t a nwnber into the. X-register, 

THEN ~ou. c.an store it or add it 1 etc.. 

Cho.\len.ge~ Set up the. X-, Y-, Z-, and. T-~ist-er.::. 

().s ~ollows. 
___ ~ ___ T 

Z --------
11."1 Y --------
3'<1 X 

SoltAtion: 8IENTER/ h'1IENTER\ 12.L! ~NTER)3.9 

New) it pu. thoroUShl~ understand this, and :\ou. 
tru.l~ want 1:0 skip Cl. fine. disc.ussion cfr I!;NIER! and 

[CLX!) t:h.en go ahead to ~ ~ 7. 

> 
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So, wha.t is the famous IENTER! ke~? Well, betore we 

set to t.hat I there is 0. certai n ~rase we'll need to 
u:,e; 

6T~CI\-LlrT 
Stack-lift is the process b~ which each of the 

va.lues in the. sta.c.k get lifted. one notch. 
,-_-, ~ To """'flr-"~v"r """"- (~ ~ !jooct) 

T 1-------- :----: ________ T 
Z ________ ~ _______ Z 
~ --------~ -------- * 

Notlc.e that. -the origino.\ va.lue in the T-register is 

gone ~or good attera. st.ack-lift. 



''BlAt when does this sta.ck-lift happen? How do I 

know whe.ther it's going to happen when I ke~ in a 
number ?" 

LJe.II, it the sto.c.k-\[ft does occur when ~ou ke..:l in 

a. numbe.r, tha..t me.o.ns. it: was rea.d.:ro.nd.-able. to do 
so, We SCl..:i stack-litt WQS ~ eoobled: 

But, if th.e. st.a.ck d.oe£.n't litt whe.n ~ou. ke~ in a. 

number) th.en we sa~ st:o.ck-!itt was U diSQ.ble.d." 

So, the ,\u.estion ~ou're reall.:l asking is: U How do I 

know when sto.c.k.-litt is enabled and when it is -
clLSQb\ed (i . e., when the. sh:tck (5 ~ to lift o.rv:l thn 
't' t)? II I ~ no • 

You should use. -this rule: There o.re onl~ tt..O thiTl9s 

!:JOlA wit \ comrnonl~ do to the computer to DISable.. 
stack -\ itt:. Tho:.e a.re: 

press IENTERI 

or press. IClXI. 



"50. the ENTER fundion leaveG stack-lift 

DISa.bled) right? LJhat. else does it- do ? » 

It does two things (in thi5 order): 

I. First) it performs 0.. sto.ck-lift. 

2 Then, it diw,b\es sta.ck-lift. 

Look a:t the ~i.r:,t: two steps in ou.r solution. 

f---]'--- T r- ___ ~c. ___ T f----C~--- T .. __ J~ ___ z ___ ~ ___ z ____ t"-_ z 
f- - -J~--- y ____ 1-___ y f---~--- Y 

? X 8 X =~L-~8--.Jx 
L-----4. 8 _____ 11 .IENTER) j 

The ~irst step is t.o ke~-in the. number 8. No m~ste'2j) 
right? It goe~ into the. X-register. 

Now, when we pressIENTER) 0. sto.c.k.-Ilft is 

performed. (regardless of whe.ther stack-lih wa.c:. 

enabled or dis.o.bledJ So our sta.ck is"lifted:: Tho.t 
is, a. cop~ of the 8 is sent to the. Y-registe.s and 
the other VQ\ues are. bumped up one. no~ch. 



Now)ENTERI also disables sta.ck -I i~S so thQ:t. if t:f.te. 

ne.xt s~ep is one where 0.. number is recalled. or 

ke~ed in ro the X-r~ls-ter) the st-a.ck. won't lift. 

The value formerly in the X-register just gets 

replaced b:! the. r\ew va.lu..e) 0JId. the other 

registers aren't touched.. 
7. T ? T -----r..--- z r----?o.--- z 

---8--- y _--__ --_8_-_-_- Y 
---x--- X o b.q X 

L • b.9 _----'j 

Wa.tch Onc.e agair\: 
r--.",.--, 

r---f.!l--- T ____ ~ ___ T I---}-"--- T 
?< z ? Z ?" Z ---70---- Y ---?-,,--- Y r----8---- Y 
.b ---';>:--- x 1---"8--- x ----8--- X 

___ J~ ___ T 
?.. z ----8--- y 

-------".<t X 
I • 8 ____ t L. [ENTERI 11 • b.9 j 

Think about it: this wa~f IENTERI ma.kes a. c.op~ of the. 

X-register in the. Y-re3ister Clnd bwnps ever~t.hin9 
else up one notch (Iitts -the s1:a.ckJ. But that va.lue in 

the. X-register is a.. sittlns duck. if the ne.xt step 

pertorme::l.. is a. recall eRe L) or the ke~ln3- in of another 

number. 



Here is 0. complete dioaram ci the 5OIu-\:.ion to the 

lost c.ho.llense. Stud~ it until ~ou.),.e comtod:a.ble 

with the ENTER function. 
?~ T ? T _____ b __ T , b T 

---?~--- ------- -------
Z 7 .. 2 ? Z ?, Z r--.:---- y ----'---- y ==:e:==_ y _==a:=== y ?b ? r---'----

? X --8-- x X x 
I I B tL...IGJTERI----11 • b.q 

___ Co ___ T ----:..~-- T ---~-- T T --------___ 6 ___ z ____ e ___ z b.q Z b.9 Z ------ -------__ 'z~9. __ Y &,9 Y 11. .... Y l:t,,,! Y -- - - -- - ------- -------
6.G! X IVi X I~.'i X 3.G! X 

~NTER1-,j I ~ 12. Li 1'~ IENTERI~I I 3.'1 t 

-"5-



While we're on the subject- of disabling sta.ck-lift} 

let's men\:: ion lew< I. 
CLX o.lso does. -Cwo things.. 

I. It replo.c.es the number in the X-register 

with a. 2.ero - withou.t disturbi'3 ~t:hi':S 

else. 

l . It di£Ablec;. sta.c.k-Ii ft. 

So I both ENTER o.nd (LX leave sta.c.k.-lih 

disa.'bled. Bu.t: the.t1 both do ver~ different. thinss 
before thoJ:;: 

ENTER disturbs the whole sta.c.k.. 
CLX distu.rbs onl~ the. X-rE'8ister. 

ENTER o.nd CLX a.re the. onl:! tt...P c.ommonl~ used 

function that. leave skc.k.-litt d·lsabled. 

-""-



Your 5ta.ck should look like thi~: 
,.. ___ ~ ___ T 

".q z 
I--li~'i-- y 
,..-------3.9 )( 

Challenge: Rephce the ~. '1 in the Z-register with 
a. 5.5. 

Solution: Here's one of man~ solutions: [@ 

=lx<"""')Y~IICl)(1 5.5 IxoYI [XE.aIIALPHA} Rt IALPHA) 

1\~"E OF ~kEJTr~ a. bi9'3er piece (page b'l). 

So here are more u~eful functions for 

manipulating the stuck, right? 

Look Ilt th.e sta.ck dio.gra.m5 on the. nE!..Xt page 

o.nd. observe how th.e5e. ~ul"\c.tions a.c.complish. 

th.eir to.sk. It will be eo.s~ ~or ~ou. to .see wh~ 

we co.ll th.em "roll-up"(Ri)) "roll-down"(R~) ,ard 
f( X exc.ho.n,ge Y l\ (X <> y). 

-1.7-



8.0 T ------ -
~.'1 Z -- -----

J3-.::L y 
3.'1 X 

I ffi!I 

__ ~_._4. __ T 
_a:..~ __ Z 
~.Cj Y --------
12.''1 X 

t~ IX<> YJ 

T 3.'1 

3.'1 T ------8.0 z 
-ii.-'r- y 
-~.-4- X 

tl ~ [(LXi 

T -- -~'-':! -- _.8L~_ 
--~:..<?>-- Z ===e~~= Z I---.§!.§--

11.'1 Y ---&~~- -
y I :to "i 

, --5-.5'-- X x --3.'1--
5.5--'1' 1 • IR2Xl 1'1 • R't 

T 
Z 
y 
x 

Remember, Ri is not on the ke.~boa.r~ so you u.se. 

the IXEQJ IALPl-IA/ .•. procedure. 

Now, what LJOu.\d happen if Ijou pressed.lsTol02 

after ICLXI? LJha.t would the sta.ck look like after 

:10U ke~ed in 5.5? 
We.I I ) pressing =15=:rO::-\) 02 would. store 0.0 in 

resister 02 and. lectve stuc.k-lit-t el'¥lb\ed. After 
ke~ing in 5.5) the 5t:o.ck tJ)uld lock like. th'Ie::,: 

__ ~._~ __ T 
I~.'-l Z 

--0."0--y 
--------

5.S x 

Sinc.e 15To] Q)2 leaves stack-lift ~ab\eJ) the stack 

would I itt when ~ou. ke~ed in 5.5. Ever:l commOn 

Function except ENTERard CLX lenve5 stack-lift enabled. 
-(,8-



Your sta.c.k is now set up like this: 
__ ~.~_ T 

5.5 Z --------
,.. - ~ ~'-"!..- y 

3.Q X 

Challenge: Let. 's reverse the order of the. ~Iues 

in the. sta.ck. 

Solution: There are mo.nlj t...JO..~s to a.ccomplish 

this) the mosT straightforward ot which is 

pro6ab\~f [8±J IxoY)[@[@lxoYIIrm. 

If this. settles wen with ~u) m.ove on a.he.ad. 

Otherwi5e, follow the 5tep-b~f5tep soh.d:ion be.low; 

then take a. break.. Uhel"l pu. retu.rr"\, re-read trom 

a. c.ou.ple. fUse€> I:nck. 
__ ~!.~ __ T 

5.S Z 
3.'1 T --------8.0 z 

r _.;3_'21._ T 
r-.a.~-- Z 

l:l.'-i Y 

5.5 T f--------
3."1 Z -------- -------- --------

-g..:.':1_- Y 
3.9 X 

\ 

--~~-- y 
12.."\ X 

r-------5.5 x r --&:.~-- Y 
12..LoI X 

.®] 11 .~ 11 ,~ 

\ 2.. '-I T 12.,1 .. \ T ~.9 ------- ------- ------
5.5 Z .5.5' Z 12..'-1 1--------

Y 
f-------- Y 

f--------3.9 f-- _e:.~ __ __ s.._~ __ --------
8.0 x 3.'1 x 8.0 

[@_-,1'1 • ~_ 'H,-__ ) @l-~1' 

-"'1-

,-

T 
Z 
Y 
x 



Your stack i5 set-up like this: 
3.Q T -------

1l..'1 Z --------
--~:.~-- y 

8.0 X 

Quest. ion: Who1 is the value in the '{-register 

after !::lOu. press l±l? The T-register ? 

Ar"lswer: Aher :Jou. press EEl) the stack locks. 

like. this: ___ ~.:.9 __ T 
3.Q Z --------

12..'i Y --------
13.5 X 

The functions +, -, *, +, and yX operate on the. 

X-ard Y- re9isters. That is) the!j h~.k.e. the value in 

the X-resister a.nd. the value. in the Y-register arJ. 

combine them ClS spec.ified b:J the tundion. 

The result sta.:ls in the X-regi.ster and the. 

5h~.ck udrops." The value in the Z-reg'!ster drops 

to the Y-regis1:er, and th.e value. in the. T-resister 

d.rops to the Z -register. 
-70-



Note tha.t the value in the !-register staljs, 

the. same.. 

The yX func.tion is tlamecl60tha.t it 

tel\s ~ou who..t i-t5 doitlg. From the. name) ~ou. 

COJ1 see tha.t it raises. the va.lue in the Y-regtsl:er 

to the power of the \.O.lue in -the. X-resister. If 

2 i5 the ~lu.e in the Y-register; and 3 is ttl the.. 

X-regi5ter, th.en press'lrl9 IZI will return an 8 

Cwhic.h. is 2,3) to th.e X-re8ister. 

It would be. n'tee if B ancUB were tlo.med itl 

a simila.r rnanne~ becau~e in the~e fUtld:ions) 

the order of y and x is impor-tcmt. "TheG 
fundion could be named Y-X, and the divide. 

ru.nc.tion COlAld be rlamed Y/)<) beca.use th.ese 

names would. be more desc.ri.ptive.. BlAt tha.t 
isn't how the~ 're rlamed) SO just remembe.r: 

El means y-x ( the number in 

the Y-regisTer m'lnus the. number in the. X-re,9ister)j 

G:J mean s ~)< • 

-71-
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Your 51:.o.ck is set-up like this: 

. T 
--3:4-- z 
=~~~~=- y 

13.5 X and ~ou've just c.ome 

from the \o.st challe.nse. (a. couple poses badJ. 

Challense: With.out touchin.9 an~ of the 
number ke~c;) get. th e 8.0 (that u.sed. to be 

in the. X-register) Ixtck. into tne. X-regist-er. 

Solution.: [SJ \LASTXI 

Are pu. comforta.ble. with the. L-regisl:er ? 

Go to page 7Li. 

Are ~ou thin.ki.n~:~/ Wha.t-in- L is the l-re.9isrer?JJ 
lJe.ll, allow u.s to introduce ~ou 1::.0 this uni'bue. 

member of the. stack. 

__ '--_...JIL 

-72.-



The L -register is where the last X- value is 

a.utomo:ticall~ saved after th.e. e.xe.cuhon of mMj 

fund:tons that opera.te on (or cha.n.,geJ X. So, 
if !jou wish to recove.r the Ia.st X- va.lue.) just 

press ISlJ ILASTXI. 

Most tundions t.ha.t chanse numbers (like. +, 

'Ix) COS) yK) ..• ) SQ.ve x in t:he L-register. But 

fu.nctions t:h.o.t move. numbe.r£> around. (like. SIO) 

RCL) Xo Y, Ri/ ... ) do ~ so.ve. x in the. 

L- register. 

In the Owner '5 Handbook, a.rou.nd F,ge 250) 

t.here ~ ~ list of the fund;ions which tens wh.eth.er 

the~ sa.ve x (the number in the X-register) in the 

L-resister. If ~ou're wondedng a.boLd: a p~rtic.ulo.r 

function, tha.t~ the. place to look. 

-73-



Now we are ~oin9 to &uppl~ ~ou. with a few more 

chal lenses to help pu clevelop 0. "feel I) for the stack. 

It will to.ke a.linle time be.fore all the motions 

becom.e lALttomaric. But now:l0tA know when to w;e 

ENTER a.nd when ENTER isn)t necesSQr~. P/u.s) 

you know that mo..n!j intermedia.te. answers o.re 

a.Lt.1; 0 rna. t icallj' sa.ved in the. stack. 

Take a few deep breaths) and relax before !jou. 

proceecL. (A lotus position) somewhere close to 

th.e center of :10ur iivir\,groorn) ma.~ be appropria.te 

while workins the next few rases.) 

-7'1-



Challenge: Using onl~ the stack (no paper or 

numbered. cAata. registers)) ca.lcu,\ate the answe r: 

'-l + /3-1- (5 ~f7) - 72 
9 * (13:1.- 5) (looks t""!lh,~'tit?) 

Solution: 3,9553CJSgLjL\ 
If ~ou got that answer the first time and ~ou 

don)t wo.nt. to look a.t the. step-b~-step solution 

to this problem} tnel"\ skip ahead. to poge 7CJ, 

-75-



Ch()J\enge~ Evaluate. /3+(5'1t7) -72 

Solut.iol'\: 3lENTERIS (ENTERI 700 [±] @] 728 ) 
and the stack looks like this) step-b~-step. 

___ ?_C\.. __ T .Q T 
? .. 2 ---1;- z 

==2"==_ 
------ y y ? .. -------

? .. T ---~"'--- T ------
---~-- Z ?Q Z. 

-------
5 Y --p--- Y -------
7 X 35 x 38 x b.16 X 

7 ' 1 ·IEJ 1'1 > [±J 11 
~ 1m :J 

I----C"--- T I---].!'--- T 
___ C",_ __ Z I----C"'--- Z 
_p_·l~L Y ... __ 3_Q ___ y 

72. X -"5.8'"1 X 

72. 11 , EJ l' 

Notice that: the stack lifts when !flu kelj in 72..) 
bu.t it doesn't lift when.':pLl ke~ in th.e 5 if the 7. 
If ~u don't understand wh:1 the sro..ck lifts in one.. 

case and doesn't in the other) review F:3e. bb. 

-71>-



Ch.allenge: Corning from the. laSt pa.se, eva.luQ.te 

.8B -72 
9 *(13~-5) 

Solu.tion~ q IE.NTERI 13 (S]~SB IEl [E 

And the stack? Well, it looh like this: 
-rQ -----..,-

-(,5·8'-1 
I- ___ ~ ___ T ___ ]~ ___ T ___ .~ ___ T T 

__ }_ .. ___ Z I---.!!'--- Z -65.8'1 Z Z -------'-___ :1.. ___ 

13 
I----'?!o--- Y f-_:~~._8_'! y --'1---- y y 

./38-72. X 9 x ---'r--- x x 
72. IL 72 IL Tl.. IL 7?- IL 

I • 9---J1~IENTERI-.J' .13---" 

-(,5.8'1 ------
-65.S'l ------q ------

I-':~~'_~'!_ T 
-65.8"1 2 -------

_ .:~~ &'i.. _ y 
-0.0"1 X 

I 1'i7'" I L 

EI :r-

I~'i 

5 
tl 

T -6t..8'1 
f------~ -

Z -"5·8'1 -------y -~5·8'1 1-------'-
X 1'i76 

IL I"''i 

,[E] 't 

Ue're showin,g U roun.ded -oW 1I version.s ot th.e 

t1wnbe~. There's re-:lll~ 10 disits in. 9'J.ch register. 
-77-
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Answer: Well, if !:jOujusr did the challense on thl5 

rase J -then. the. L-re.9is-ter conta.ins LJ.00000000. 

However, if ~ou 0Je ~u.st Gk.lppin3 around for the tmus 
poi.nts, ljou a.re c.hea.·bns! And we ha.ve. no idea J-ta.ts 

in :Jour L-r~·tster. You. could tr3 VIEW L O"'"I(VlE.w] 

c:J L) then press I-I to clear the. J.i5pla~ 

"window." Now) move on to the next page (except 

pu c.heaters who o..re skipping around). 

l ~1JSI91.'t-1 
3J!L ~I 9,J..\'~ 

: ~O 1...L~:l.()b 9O~ot 

'O~~II~ :t"Oy:t ~..JO('1 F 5' L aboe! o:t ">j::>"t:l9 ob (rJON 
'hhbSbfS5b 'r: s~ Jd\"'l5U'O a~1- 'f'U"o (EEl f.r ',uo~'tnlos 

':tll1SoJ 15 '01 cn.p o~ I-r fP"O ('"l0N :dbU<3II'OI.[) 



Cflallerge: Co.lculate A. C~/5)~ 
B. (3fs? 

Solution: A. 3 (ENTERl5@3~(s]1Zl9ives 0.8LJ3 
B. 3 IENT~RI5B 31S1rrJ gives 0.21b 

lJh:l don't we presslENTERI atter I±l? lbuld it 

rmke 0. difference if we did press IENTERI ? 

The reason we don't press IENTER] here is because. 

stac.k-lift is leh enabled b~ the. l±l furd:ion. The. 

onllj difference. tho.t wou.ld resu.lt b~ pressi"9 

IENTERl here. is thQt. we would have. pressed an. 

unnecessar~ k.e:J. Thus) we wou.ld have. wasl:.ed 
on essential fro..c.tion.-ot- 0..- second of our lives 

(not geed). IEN1ERlleo.ves stQCk-litt disabled) so 

the. e.xtID. IENTERl would have ro et-\ed on the 

resu.lt. 



Challenge: Let's 5a~ tha.t ~u hQve a list of 100 
nu.mbers that. starb out 3. '1b) 5.12) '1. 'II} 10. b 7, ••• , 

ond !jou need to divide each of these numbers b:l 
.LJ0 ( the same 0.5 multipl~ing b~ 0.02.5). Making use of 
the 1a.d tha.t the T-r-e9i~ter doesn't change when 

the sta.ck "drops:' outline an eas~ way to a.c.com~ish 

this task. 

Solution: Fir.5t} hll the stack t.Jith 0.025 
(Lj0~ IENTERIIENTERIIENTERJ)) then lAse this se~uence: 

0.02.5 T -------
0.02.5 Z --------
0.025 Y -------
3.% X 

3.%-11 -00 
0.025 T --------
0.0:l.5 Z --------
0.02.5 Y --------
0.118 X 

0.0:\.5 T ,--------
0.02.5 Z 

~-------
--~:.~~~ y 

0.0'1'1 X 
tl • C.LX @] 

0.0:l.5 T --------
0.025 Z --------
0.02.5 Y --------
0.12100 X 

0.02.5 T 
------~-

0.02.5 Z -------::-
0.015 Y 

--0~000 x 
1" \ • 

0.0:2.5 T !--------
0.02..5 Z --------
0.1212.5 Y --------
'1.'11 X 

5.12. j 
0.0:l.6 

~-----~-
0.0::t5 .. ------"-
0.0::t5 -- -- --.,:-
0. ~'-I8 

T 
Z 
y 
x 

• • • 

IEJ---'" dCLxl- jl • 9.'11 11 - [EJ 1"L... ... 

Similarl.:!) if ~ou. had a li51: ot numbers that ~ou 

wanted to subtra.d:. 3 from} ~ou COu.1d ftll up the 

f,t.a.ck with. -3'5 and use I±l. 
-80-



T~ST 

I. Wit~ut u.sing the IENiERI ke~) configure the sta.ck 
a.s such: 

I. b T -------___ ~'_s_. z 

---4~~-· ~ 

2. Using the numbers in th.e sta.ck from -the above 
problem (don't ke'y in a.n~ numbers») compute; 

(3.5 - 2. 2Y + LJ.7 

I. " 

3. Compute (~5 * COS (l--l50)l3 (the little 0 meQns 
degrees - IxtQ JlALPHA I DE Cr IALPHA I) 

Li. True or false? The. 5equ.ence ICLXI 0 ICLXI 0 

\CLxJ01c.LXI0 will eEed:ivel!j clear the s1:a.c.k­

resisters X, Y> Z) and T. 

-81-



t)N'$wE~ 
I) I.b Ix<>YllxOYI3.5 IXEGIlALPHAJRADiALPHAI2.2 

ISTOJ00 LJ.7 is one possibili1:!J-The tric.kh.ere is 

that the execuHon of almost a.n..'j funcrion.(Other 

thal1 ENTER or- CLX) leaves stack-Jift enabled. 
Thu5, when !jou do somethin,9 like IXEQI RAD (or 

even press lXEQl, the.n l4-ll::o clear it QWa.,y) the. 

c.ompurer a.sswnes !:JOu Ire done ke!:Jin3 in the. 

p~vious numbel) and stack-lift is e.nabled. 

2) IB!I EllSJl?JXEG.JIAbPHAlR1IALPHAII±J [xoyl!±J", 3. qq38 

3) L.j5IcosllSl[ASTx]OO3~1Sl~ =3.lb883 

i1) Fa.lse; CLX leaves stuc.k-lift disable.d) SO ihe. 

zeros are not pW:)hed up into the stack. Th.ough 
j·es ro.rel..'j neCE.5Sur:1' !:f>Lt c.o.n clear the sta.ck b~ 

executing th.e. function CLS -,; or !jOU ca.n dear 

it 6:1 pressins 0 [gNTER] IENTER]\ENTERI. 
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~£~~W ~"~L~A) 
You are ~iven. 0. list of 10 dat.a shown. below) 

and ~ou know from ~our previous studies at Io.t:i n 

that. a do.tum is I pie.c.e of dqta.. Your mission.) 

should !:lou c.hoose to accept it) is to run each. 

datu.m t.hroush. th.e formula: 

32+ (q/~~Urtl. r(datum)~. 

LJhat ke~6trokes would ~tf use each. time? 

-83-



• 
Answer:ISlx~!i .... JLA!OT"@Cj 00 l1LJ [±J71Sl\ijOO 321±l 

(loIII.ew!) 

It we run the tlrst. datum. throush these ke,y5troke£., 
the stnck looks like this: 

?, T 7, T 7b T ____ 0: .. ___ T ------- f-- --.---- f----.----___ 7.L_ Z 7. Z 1 ... Z ? Z c----.--- c-------- --------? ... Y '1" Y 6lo5 Y 62.5 Y -------- ----"---- ~------- --------
25 X b"loS X :l5 X 5 X 

I 7 .. IL :t5 IL ~5 IL 2.5 IL 
2S-.-J 1 , ~- l' p ILA&TxJ~1 , IIX I· t 

--.:~--- T 7" T 7 .. T 7, T ----"---- ---_._--- r----"----
62.5 Z 7" Z 6lo5 Z 7, Z ------ ---..:---- ------- -------
5 Y 62.5 Y LiS Y ~'l.5 Y -------- --LtS- -------- --------q x X Li'i X '.02.3 )(. 

I ~5 IL 9 IL q IL Li'"l IL 
g 1"' ~ [EJ 1'", , '-1'-1 1" -ill 

,. 
__ I'L_ T --}~--- T --}~--- T 1. T -------

62.5 Z 7, Z ? ... Z 1" Z ------- ---...:---- -------- -------.-
I. 02..~ Y 62.5 Y 7. Y _]~l·_tt~4. Y ------- --- ----- 131~~7~-7 x 1.170 X X 31 X 

I '-1'-1 IL 7 IL 1.170 IL 1.170 IL 
7 11 ) ~ 1'1 ){E] 1'1 ) 32 1 

~ Now, go ahead and run eac.h datum 7" ------7, 
~ through this se~lAen(e Ctha:l:.'s nine more). 

------
? .. ------

7b3.'-I 

I 3l 

[±J 

I L HINT: I~ ~ou ~ ahead first) ~u.'11 

find an eas~} time-so.vins wa~ to do this. 
-8'1-
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In the preview problem, ~ou were taced with. 0.. lis! or; 
cta.ta that you ~ to run) piec.e-b~piec.e) nurrtber-~nurnber, 

-thro~h a. s€'l.u€r\ce c£. ke~5trokes. /he result that you 

got from the ke:l!",troke. ~u.ence. will deperd on. the or13ina.1 

number. In dherwonk) each uni,!ue number input to the. 

.se~lJ.e.nce of ke~strokes will return 0. uT\i~lJ.e outpu.t. 

The input is the number that enters a process) and 
the QutPut is the number that resulh, from thttt 

• 

process.. In the above CAse) the process is the 5~uence 

of ke~strokes. 
Ue could subsh tu.te the word· pro:!rom" for the. 

word. n process)" bec.o.u.se. /..Jhat is a progrrtm bu.t a 

process that is carried OlAt b~ Ijou o.rJ the c.ornpu.ter? 

So t.he ke~stroke. ~uence is a. pr'09rtl1T1. 

It rT\O.lj corne as ,!uite 0. shock. to pu. when pu reo.li2e. 

t.h.at ~ou have alre.ad..'j created a. progrom. The ke~sh-oke. 

se~uence ,you deve.lopeJo.s a. solu.tion +0 the. prev·le.w 

problem ~ 0. progrum. 
At the. present, this prosro.m is recorded. in. !pur 

mird (o.nJ 0. couple ~£, 6o.ck). lJhen pu work t-hroLljh 
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the Formula.: 7 

32.+(9~Jyhvn) (datum)~ ) 

tirst, ~00 must"c.o.lI up· the program in your mind and) 

with the help of pur tirse~) work throu9h it> ste.p-b~r 
step, stCld.in'j with ~ o.n1 erdins with EB. 

~, ", 

1ifE~E 16 A ?'E 7 I E7; ~Y-
LJh~ c1u.tter ~ur mind with. the nu.merous ke~shoke. 

se~u.enc.es reL{wre.d to resolve pur c.ommon IY\Qtherno.tlta! 

problems? Wh~ not store. those ~hQkec;, in th.e. 
con'hnuous rnemor~ ch the ,oowertul HP-Lil ? 

IT 
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Cha.llenge: Ke~ in a pr"3fQl'll t.t--a.t ~ou can use to 
sol ve the 8:{ua:l: lon : 

(outPLlt)~ 32 + (9~~~r (inpul:t 

Betore we spell out the. "dution to this challenge, we 

will describe a couple ot things t.hat e\le.~one should 

know about program mode. on the HP-LJ I. 

~I\06~hk) lblNI'EIi 
First, we will describe. the program pointer. 1his 

pointer is what the. computer uses t.o remember 

where it is in program rnemor~. There is onl:1 one. 
progrum pointer, and. the. HP-Lj/ alwa.!js know5 Jtere. 
it is. The. HP-Ljl use!"!" however, are. occCl5ionall~ 
unsure. of the position ot the. program point-er. But 

this unc.ertaint~ is easil~ remedied b~ <join9 into 

prOCjram mode and looking at the dic;pa:t. 
Uhe.n pu tum on the. HP-LlI) it wakes up in 

what's called 11 RUN mode.." To pttt the HP-LJI into 
progrum mode, pre5s IPRG-MJ. To put the computer bru:.k 
into RUN mode, press fRGM) op'ln .lpRc.Ml is a. ~Ie ke~. 
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Now, when the. HP-Lfl is in program mode, ~ou eM 

move the prosrOJT\ pointer one step a.t a time ir\ 

either direction - forward or ba.ckward.- b~ using 
the ISSTI or IBSTI ke:!. SST means 1/ Single-step:' 
and. SST meOJ\S ((back-step.)) 

The If-I ke~ is the aelete" ke~ in PRGIYl mode. 

Pressing this ke~ era.se.s the line ,pu're 100king 
oJ. DON'T CONFUSE a /.JITH ISST) ~ Notice 

also th.at if ~ou want to ke~ in (LX as a.. prograrl"\ 

line, ~ou must lAse e"i~tJ \ CLX I or I XEQIlAI..PHA] C LX 
\ALPHAI. 

In genera) I to ke~ in Qn~ program line, just 
ke~ it In. It wilt be inserted. right o:~ter the line. 

~ou're looking at, and it becom.es th.e ne.w ((line 

~ou're lookin~ a.r II (i.e.) the program pointer 

moves to th.e new line). 

. ) 
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For now) ~ou need to p:>sition the. progrum ~inter 
to the end of Pra:3rntn. memorlj. The easiest wo.~ rodo 

this is just: IGTOI EJ D. The HP-LJI will displaj 

PACKING tor a short while.. 

~IZ~ 
Next., put- the HP-LJI into program mode. The displa~ 

shows: 00 REG nnn) where nnn i'i> 50me. tWO- or 

~hree-di9lt nu.mber. The number nnn shows :10u. 

how rnanlj ernptlj reglsters that 'you. have o.Iloc.o.W 

tr programming- If nnn i:. 00, pu have. no room 

allocated tor storin5 p~ro.rn lines. 
Go through this exercize to set the number of pn:srom 

r~is1:e.r:. 1:020: First) XEQ "SIZE" flXlJ(l; (from nowan, 
~uot.e ma.r~ (") in keystroke and pn:x.:fClm li!J:ing5 mean 
\ALPHAI) and the~ correspond. to the T in the. disptaj}. 

SIZE 000 means that: !:pLl ho.ve no mernor~ 

allocated. ro da.-b register:,. Get into RUN mode and press 

1510100. You will get the mes509e. NONEXISTENT. Do.tQ 
register 00 doesn't exist because it i5 not a.1\OCD.ted.Tr~ 

5TO 02. You 3et another NONEXISTENT. You have 
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no memor~ allocated i.o da.ta. registers. 

Go into pro~ro.m mode o.nd 'l:he display will show 

00 REG nnn. Sinc.e ljOU have no memory a.llocoled 

-1:.0 dolo. registers, all your mernorlj is alloc..a:ted to 

progrtun stora.ge. For our purposes I set nnn ~u.a.1 to 
20 by the. followin5 S€,(ue.nc.e: 

XEQ "SIZE" (nnn -20). 

So, if nnn ~0%) !:jOu. set the. SIZE to 02b. 

PillE 1\'M~~ ;E,Nb, 
Press t.he ISSTI ke.:J. The. displa~ will show 

.END. REG 2.0. This is the. permanent END otprc~r).m 
memor~. This is the thing that ~ou move. around when 
~u XEQ "SIZL" The .'So preceding and followirYj 
the. permane.nt .END. di~:,tin9uish it from 0.. 

regular pr<:~ram END (keep rBQdi~). 
-q/-



Your memo~ is now set up like this: 

Prcsrnm Memorj 
(10 e"'pt~ re<;\i\ters) 

----------------progmm _ 
pointer 

.END. 

D<rl:Q l"e9i.scers 
(nnn -10 o~ I:hem) 

• 
• 
• 

, 
, 
• 

03 
01. 
01 

00 

Notice th:>.t the. progra.m pointer i~ positioned to 

the. permanent .END. of progrnm rnemor~l and -this is 

what appears 'In the di'i>pla~. So) in addition to th.e. X­

and. ALPHA-register; the. di5plo.~ "window" can be 
pos'rt',oned over an~ line. in fX03rurn merncry, a.s direded.. 

b~ the prcgrqm pointer. 

Now, ke~ in ~ EJ 000. Thi~ moves the. program 
p:>inter bac.k t:o line. 00. The d~~~ show~ (Jjl) REG 2.0. 
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Here i& the solution to t.he previousl~ ~ 

ch.aHense; this is one PrDjr-c::trrl j'OU can u&e to solve. 

the equo:l:.ion: 7 

(out put) = 32 + C~ ~~ut.-) (input)l 

(notic.e -\tnt -\:.his is the SQI'Tle e~Utl.tiol"\ we referred. -to in 

the preview problem). 
Be sure -\:tnt pur computer is in fYLSrom mcd.e 1 

@Q \\FI RST" 
[0 
[LASTX) 

IL!l 
q 
00 
LjLj 
[±] 

7 
[2] 
lEI 
32 
[±] 

DisplQ~ 

01 LBL TFIRST 
02 X!2 
03 LASTX 
0Lj SORT 
05 Cj 

06 * 
07 LjLj 

09 / 
097 
10 Y/X 
II * 
12 32 
13 + 

Remember, the ctuote Il'll.rks QroLll'ld the FIRST in 

line 01 meQI\: press the jA[PHAI ke~. 
-q3-
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So, up to now) we've. shown tha.t the onl~ thing you. 

ha.ve to do to write a program to solve the equation: 

(output)= 32+ (9J~?F-):(inpu-l:Y 

is to tigure ou:1: \:he ke~s1:roke~ necessary to set. OJ'\ 

o.nswer) put the computer into prcsram mode.) ke.y in 

a. label) and then go +hroush the. ke!:j5b .. d~es. Noi:ic.e. 

tha.:\:) except tor the lobel 0.1: line. 01) the keystrokes 

for the. prC13rQrn. FIRST are identic.a.l to the. 
ke~strokes orisinall~ developed to solve. this eq,u.a.-tion 

in the. preview prob\e.m. 
The LBL we put at line 01 'IS irnporhlTrt and it is 

g/wa.Mc; good to pu.t 0. lBL of more. than one let.ter as 

orte line of a.n~ prcsro.m. Thic:. allows ~ou to a.c.c.ess (CAli) 
t.he program usin~ G TO, or XEQ. LBL's ~ 
disc.u!>se.d in more det-all later. But) W row, remember 

that 0. LBL of mere. than on.e.letter shol.lH o.Iwa.'js 
be includ.ed in Q pro,gram. 

Finisn off the program blJ pressing IGTOI [JE]. 

This plo.c.es 0. normal END (diHerent Hmn the 
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perma.nen-t .END.) al the end. of the. progrQITI FIRST. 
And it- positions the. pru:3ram pointer to the end of 

prD<)rtArn rnemor~. 

Your memor~ looks like this: 

pr09fam 
poi.nter -

ProsrQm Memo~ 
( 17 empt~ ~~i.te<4) 

LSL TFIRST 
• 
• 
• 

END 
00 ---- ---- --------.END. 

Do.to. regi5te ... 
(Mn -10 of them) 

· · · 

Note th"t the prcsrom FIRST 
takes up about 2> re::',is1:<>rs 0\" 
progrnm rnerYlor~. 

Linl'. !lflJ is a\WCl~S th<>re a~ the 
>irst line of e.ve'01 program. 

To run FIRST, put ~ur HP- ~I 

into RUN <node, ke~ in o.n inpu.t, 
W\d. pres<; Ix«. \ "FlRST." Now it 
will be. "'lAC" easier to finish 

: the. problern on pa,ge 83. 

01. 
01 
00 

_________________________ 0 



Whenever ~ou. see the pe.rmo.ne.rrt • END. in ~ou.r 

disp\a~) ~our Pl"CXJrnrn pointer is positioned to the Ia.s!­
pn:srarn in memor~. Th.ere is onl~ one .END. and it 
appears cd: the. end of the last program in memor~. 

There. can be. numerous rormal END '5 in memorj. 

The. normal END sepa-rates one. prcsram from anothe.r 

prLSram. It ~ur program fX>inte.r i5 positioned to one 

progrom and pu want to jump to another program) 
pu have to call a lube! in the other program. 



Qu.estion: In run mode., what are two wa.~s to position 

the program pointer to line 00 o~ the cu.rrent 

program? 

Answer: (GTO} [J 000 or IRTN) 

When pu are positioned to a program, :i0u c.o.n 

alw~ move the pointer to an!j line of thQt program b~ 
Llsin.9 the IGTOI EJ ke~ se~u.enc.e. This works re~dle.ss 

of whether pu are in program mode or run rncde. So, 
if ~u w'tnt to go to line 20) ke~ [&TO)[:::J 020. Togo 

to line 125) ke~ IGTOI c:J 125. 
When ~u are in run mode) the IRTNI fundion sends 

the. ~ram pointer to line. 00 of the current prosrnm. 



z.. 
I. LJha.t are two Wl.'y& todetermine where the progrrun 

pointer is in pf"03rarn memor~? 

2. The formula for the wiume 0\ a sphere is ~ "IT~) where 
R i~ the radius of the. s~. Write a. prugrarn to c.ompute. 

the volume of a. sphere given its ra.d.ius. That is) write. a. 

p~ram to solve the e~uD:l:ion; output:. ~ ~"IT" (input? 

3. How man~ permanent .END. 's are there in pr~ram 

mer(\or~ ? 
'-L What happens thn pu are in program mocle., pu've. 

just tinished ke~in9 in a. program) the END is J-owin.g in 

t~e displa~) and pu press the IS>£TI ke~7 

5. LJhat happens when ~ou press IGTO) [J [) ? 
(,. LJri te a. progro.rn to take. the. value in register 03) 

divide it b~ the value. in regi5ter 0L1) and add tha.t 
to Lj times the. value in register 02.. 

7. True or false? The di5pla~ "window" can be 
positioned only over the X- or ALPHA- register. 



"~6WE~S 
I. The tirst lJl~ to determine ~ere the program p:>inter 

i5 in prosram memor!1 is to press -!he IPRGM] ke!::i to put. the. 
HP-L.jl into prosram mode. The line number that is in the 
djspla~ i5 where the p-osrarn pointer is.. 

There is arother wa~ that we.. haven't mentioned 

~et) and. that is to press and. hold down either the !SST) 

ke,Y or the ~ ke~. The line to which the. p-oeJrum 

pointer is positioned will appear in the di5p!Q~. ThenJ 

after holdinS the ke~ down for a short while J a. NULL 
will appear in th.e displa~, to tell pu that the. compu.ter 
will now ignore. the command specitied b~ the. key 
~ou. are. holdin.s down. So, the.. HP-L!I won't perform 
the .sST or the RIS ~e.n pLllet up the. k~. 
2. 01 LBL TVOL 0l-I LASTX 07 *" 

023 05 / 08 PI 
03Y1X 06 Li 0q * 

Lines 02. ard. 03 cube. R) !ines 011 o.ncl05 
divide. R3 b~ 3) lines 06 o.rd. 07 multipl~ b~ L!) 
ard lines 08 and 0<1 multipl~ b~ PI. 



3. One. 

LJ. The program Finrer moves to line 01 of ~our 

program. (tr~ it). 
5. The computer ptds a. normal END 5tc:d:emeni on a~ 

program in memor~ -l::ha.t doesn't a1reo.d~ h:>.ve a.n END. 
Then the p-osra.m pointer moves t.o the .END. of 
program rrerno~. 
b. 01 LBL TQU 

02RCL 03 
03RCL~ 
01/ 

05 Ii 
06 RCL02 
07,* 
08 + 

7. False; the di&pla~ "window" can be situa.ted over 

Cln~ line in program memor~la.s well. 
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The HP-LJI uses labels os points dt o.a:ess to a 

prograrn. So, whenever the prc:~rQm pointer is. 

jumpin.g more. than one line in program memor~, it 

is headed for a Ia.be.\. When ':)ov.. want: to run -the 

p~ram "FIRST,1l ~ou ke.~ in the. command 

XEQ "F1RST." This rouses the progra.m pointer to 

go Lipping throush program memor~ in a s'ystemcnic. 

to.shion) seArch i '"9 for the label cc FI RST." LJhen 
thi5 la.bel is loca.W) the c.ornpu~r be,gins 

progrc:vn execu1:ion o.t. thai line. 



Ques1:ion:"True or false.? LJhen. the.~ emerge. 
from the womb) most: people know the diherence.. 

between a. global label Gtrtd a local Io.bel. 

Answer: Fa\se, "" " n.ext q,uestion? 

Next Question: LJhich ot t~e. following are. 

local labels and Wh"ICh are global Iobels? 
01 LBLTFIRST 
02 LBL 01 
03 LBL B 
0Li LBL TQ 

0S LBL 99 
0b LBL T99 

Answer: 02,03, and 05 are local labels. 
The rest OIE global labels. 

It pLl knew all about Io.bels) freered to ~ III . 
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LI)AE.LS 
There are two t~pes of la.be\~ -globJ.llabels 

and loc.o.l Iabe.ls. Global labels are u.sed for 

jumping between prOSr0.rnc5. Loco.! labels are used 
tor jumping withln 0. program. LBL TFIRST is 0. 

global labe.l. You con alwa~s tell a glol:nllabel b~ the 
little T that. shows in the displo.~ (T tor "textl/) 
right before. the. 1e.B:ers in the lobe I. 

6LO~Al LA~~LS 
A glot:xlllo.bel COnSt5ts of one. to seven. ALPHA 

c.haracters. HotJever) the. &ingle. leH:er~ 8 throu.jh 
J a.nd a throush ~ are reserved ()..5 loca.lla6els. 
Bu.t almo5t ever~ at-he.r ke.~board chara.ctEr 

or c.om6ino.ttof\ at c.ho.rud:ers is o.lIowed a.s 
, 

0. 9>\060.\ la.be\. 

GLOBAL LABELS CAN BE ACCESSED 
FROM ANYWHERE IN PRQ;RAM MEMORY. 

-/0'i-



LocAL Ll\b£l. $. 
The moe.t important thing to remember about 

local labels is that t:he~ ore. locoJ. The onl~ time 

the. HP-LJI can "5ee" (A loeallabel ie. when the 
program pointer is poe.itioned to the progrum 

t~t contains t.ha.i: labe.!. If there is OJ) END 
sta-temen1:: betwee!"\ the prcsro.m po'inter and c­

local label J tre HP-111 will never find that bbel. 

Challenge: lJrite a progrom tl--at will start at 

zero and cou.nt continuou.sl~ (pau.sin5 at each numbed 

until it- is stopped b~ pressingl]Z§J. 

Answer; (G TO •• ) 
01 LBL rCOUNT 
020 
03 LBL 01 

05 I 
0b + 
07 GTO Q)I 

With line 07 (GTO 01) in :Jour di5pla~, press lSSII. 

The permo.nent . END. shou.ld show u.p in ~our 

di5pla:1' Thi«> means that the program with 
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lBL TCOUNT is the. last program in rnemor~. 

LBL TCOUNT is 0. global label. LBl 01 is a 
local label. Press {SllcATI I. You will see that 

LBL T COUNT is the last en1:r~ in ~OUI prOjmm 
CD.talog (CAT I). Onl~ global labels ard END 

statements show-up in this catalog- LBL 0\ doe!:. 
not appear in CAT \ because it is a local label-

Get. out of progrwn mod.e and then. Fress 
r;:;IX:::-:EQ~I\\COUNT./I It worksl Line 02 loads a zero into 

the. X-re,5ister. Line. 03 se.rves 0.5 the be.,ginning 

of th.e loop. Line. 0'-1 momentari~ displo.!:js -the 
corrl:ents of th.e X-resister, lines 05 and 0ro 
add I to ene X-resister, o.nd line. 07 sends th.e 

pro~3'''o.m pointer up to line 03 to repeat. th.e loop. 
This gives the effect of courrt:i 1l-3-

Stop the. pn~ram (lRISI). Ke!J in S; and restart­

the. program b.,l) pressin,5 XEG 01. The. progrurn 
starts countin,5 at 5. 
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Now press IRIs} to stop the. progrnmi then press 

Ir-::::G=TO"'"'Q EJ G. Ke~ in 12. to the X-register; a.nd. 

restwt. the program blj f:es~i~ iXEa.101. 

wArr t) MIIYV ,. E! 
Ql.les-lion: LJh~ did. we get. a. NONEXISTENT 

when we tried to XEQ 01? LBL 01 existed. 

ju.st a se cone!. aso l 

Answer: It still exists I even as ~ou. are 

readins this. Bu.t pressing lG-TO I [J [:J pl.lt an 

END on the COU.NT progrom and moved the 
program pointer to the .END. of progrom 
rnern~. Sinc.e.. LBL 01 is a. local label I the 
computer can no \onser ltsee II LBL 0/. 

LJHENEVER THERE IS AN END STATEMENT 
BETlJEEN THE PROGrRAM POINTER AND A 
LOCAL LABEL) THE HP-LJI WILL NOT BE 
ABLE TO FIND THAT LOCAL LABEL. 
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lJe eM move the p~,...a.,.." poih-ter to the globl 
label COUNT 6~ pressine IGTO I" COUNT" 

Now there '5 no END statement betweer\ the. 
progra.m polrJer ru\d LBL 01) so press XEQ 0/. 

The prOCjram startS ir\c~men.tirs th.e. X-register 
on.ce Cl~QiT\ (-Clever) th.ese na:Hve.s ). 
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WHt ()~ 1\ 1A_111 
Ul:.e a. globalla.bel a.t. lea.st once in ever~ prc:srwn 

and 0.:\: ~ point in a. prosrum that ~ou. want to be. 

able to access from a.nother progrctm. 

You CGln call a globalla.6el from an~wh.ere in pn::gnm 

memor~) b~ usinS GTO or XEQ. If ~ou. do call a. 

91060.1 label) usins a (;TO or XEQ statement.., and tl-e 
program poinier doesn't ha.ve to jump over an END 

.shlt.ement to get to tha.t ~o6allabel) then.!:flu. ma'y 

be using globo.llabels incorred:l~. 
Global Ia.bels take. up lots of memo~ space) =c it 

is best to use them c.onserva.Hvel~. 

Also) when the HP-~I seQfches tor a. Sloballo.6eL it 
starts a.t the permanent .END. and searc.h.es backwards, 
one at a time, throu3h. pur list of ,globeJla.6els. It can 

take. a. while to find. a. ~o6allabel) especia.l~ if 'pur 
mernor~ is chock-full of global labels. 

Also, the HP-LlI a1~ has to search for global 
Ia.bels, whereas with locaIla6els, it ma~ alread~·k.now" 
~w tar to'jump' to ~t there.. 
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Witt ~E I) LA~L? 
U&e loca.l labels 1:.0 make. jumps within a. program. A 

program tho:!: uses Ioca.llo.bels +:0 make internal jumps 
will run faster and. take up less rnerno~ than would 

tho.t some pf"Ojrnm i1" it u~ed. g)ot)Q.llabelc; for 

internal jwnps: 
Let's s~ that at the top 01 one of ~our pr"3rums 

y:>LL have the. glol::o.l label PRGM I a.nd I at line 10) !jOu 
want to ju.mp to the top o~ the pro:3rtJ.m. Don't use 

GTG TPRGM!. Instead put a. numeric. local label 

(like LBL 03) after lBL TPRGM I and. use GTO 03. 
You ad:.uall~ save memor~ b~ dolng this) and. the 
final will run fast.er. 
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OW bTO A~~ XEQ 
We I ve ment toned GTO and. XEQ statements l bu.t 

we haven't clarified when pu. would use a. G10 in 

a. progrnm and when ~ou wou.ld. use all XEQ. 
GTO (90 to) a.nd XEQ (execu.te) sta.tements 

are.. both used. tor branchin,g to som.ewhere. else 

in pro~:fam rnemor-y. The.. difference. between GTO 

and XEQ is 'best explai.ned b~ re~errin<a to the 

two program£> be.low: 

01 LBLTSONG 
02 GTOTTN 
03 BEEP 
0LJ TONE (2) 
05 BEEP 
0b TONE Li 
07 BEEP 
08TONE 8 
0q END 
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02 TONE 9 
03 END 



Challenge: Ke~ in the two progn~ms on the 
• 

prevIous fl9Je. 

SoIu.tiom With ~our HP-Ll\ il'\ prrgram mode) 
ke~ the. ~0l\owi.n3: IGTOIG G 

Ke:Jstrokes 
ISJ ILSL) [ALPHA) SONG [ALPHA! 
[SJ~IALPHAITN lALPHA) 

lS)IBEEP/ 
~EQIIALPHA/"TONE [ALPHA] 0 
ESlIBEEP/ 
~ IALPHA \ TONE \ALPHAI l.j 
lSI IBEEPI 
IXEQIIALPHAJ TONE \ALPHA] 8 

Displalj 
01 LBLTSONG 
02 GTOTTN 
03 BEEP 
0LJ "TONE 0 
05 BEEP 
0b TONE l.j 
07 BEEP 
08TONE 8 

(Now press IC:.TOGG or IXEQ} \\END~) 

lSI ~ [ALPHA/ TN \ALPHAI 01 LBL TTN 
\XEo.1IALPHA) TONE IALPHA\ q 02 TONE q 
ISJrnGJ8 
\PR&MI (get ou.t of pn:~ram mode) 

If ~ou ~t a. NO ROOM or TRY AGAIN me.sS<l3e) 

~ou.'1\ ho.ve l:o se1:: a. smo.ller SIZE (fewer do.ta. 

reSl"'te~ means more. pro~ra.rn rnernor:~) or clear 

a.wa.~ \OOme pra9rum~, usin.~ the CLP tundion.. 
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Now, run the program SONG (XEQ "SONG"). 
Note that a)thou.gh ~ou. ke~ed in 0.1 \ those TONE 
stoJ:eme.n-ts, all'you set i5 one note. PLlt ~ol..Ar 

computer into progrom mode. The displo.!j shows 

00 RE& nlV\.. So what happened. when ~ou.. ron 

the program SONG? 
lJell, what happened i5 this: The compu.ter 

started. executing al LBL TSONG) but slnc.e the 
second. line of that program was GTO TTN) it 

ju.mped to LBL TTN and followed those instruchons. 

Whet! it 9o-t to the. END sta.tement in the. TN 
pragmm) it stopped. So the. GTO at line 02 of 
SONG,. was like a fork. 'tn the road. 

That's wha.t a G TO statement i~ - 0. fork tn the. 
rood, It·s no ternporarlj s~ht-seeh~ trip. It 'e; a. 

hea.v~ commitme.nt. 

When the pointer jumps to the specified laheL 
it torgets all about where it- jumped. from) and it 
just forses on) followins whatever ins-trudione; it 

encou.nters. 
-113-



Challense: Now, p back arJ &arse line 02 of the 
SONG prt>31OJ11 to XEQ TTN. 

Soluti.on.: 

IpRC7MI (Get into program madeJ 
ISJ [&Tol (;J IALPHAI SONG I.AlPHAJ (Move the pointer 

to the SONG program:) 

155.,.' (Move to line 02) 

B (Delete this lif\e) 

IxE.Q.] IALPHAI TN IALPHA/ (Ke~ in. the n.ew line. 02.) 
I PRc,.1V\ I (Get OLlt of program mode.. ) 

Now execute SONG-. 
This time., it d.oes a. lot more) doesn't it ? 
And if ~ou listen, ~u.'11 hear TONE 9 (high pitch) 

before the first BEEP. The pointer jumps to 
the. TN progrnm, sounds; the. TONE C{) and. then 

returns to the point H: branched from in. the. 
SONG progmm) to continue. on hom there.. 

How did it know to do this? 

Well) that \, wha.t XEQ real I :1 moons: ((Sta.rt 
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from this point) seo.rc.h for thi.s lo.bel) and wh.en 

!:lOU find l-t) follow pur nose thro~h the 
instrudions o.fter it UNTIL ~ou encounter 

either a RTN stQ.temerct: or the END of a prosram. 
From there) ,you.. must return directl~ back. to 

-this point (do not pass GO) and continue. on 

from here.» 

Note t.hat even when ~ou pressed the ke!:1s 

to XEQ "SONG)') ,pu were telling the compu:ter 

this some thing. 
But when ~u gave this instruction, it wa.sn't 

doing anHthing. at -the. time (just siHing OJ"t)und) 

So) wren the p~rn.m f>inter reaches the END 
st.atement a.t line e>q, it returns and takes up 

where H: left otf- doi~ nothing. It stops! 
A150) ~ou eM t.hink of 0.1/ the functions as 

having built-in RTN statements. So) aher 

perforrnillS them) the HP-Ljl returns to who..t 
it was doing previot.lsl~} whether it was runni~ 

0. pf"09ro.m or just siHin3 oround. 
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So) 0.\\ the functions are just one-step side-mps. 
In tQd) Hut's what on:) XEQ reo.lI~is. It5 a 

side - trip that temporari l!j brunche.s e.xecu.ti.on. 

to another pla.ce. until a RTN or END i~ 

encountered. 

And) no ma-tter how twisted the path ,gets) 
the computer can even remember irs puth rock. 
thro~h b « la~ers\l o~ XEQ'5 ) like this: 

01 LBLTPILE \b LBL 0b A mess) right? 
02 XEQ 02 17 BEEP Bu.t the XEQ 
03 RTN 18 END 
0L! LBL 02 
05 XEQ03 
0bRTN 
07 LBL 03 
08 XEQ 0l.J 
0qRTN 
10 LBL 0'-1 "/>;/~ 
II XEG 05 ' 

/ /// 

12 RTN 
13 LBL05 
1l.J XEQ 0b 
15 RTN 

-li"-
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Dear ALPHA) 

Yes, but !:>Omettme.s 1 wont m~ 

programb to brunch and sometimes 

I don't. It 0.\1 deperds on the numters 

-that come. up as resu.lts. 

What should 1 do ? 

5lsned) 
Ann Bivalent 

Dear Ann B.) 
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Stop and t.h.ink for a moment a.bu.:l: th.e desi81l 

ot thls book: 

We) the Quine,s) wmted t.o write Cl. self-~ 
ins-tru..e tion manua.l OIl pro.gramrt"llrg the HP- til. The 
ke~ phrase here. is [fLF- PACED: LJe. don 't know 
how fast ~ learn detai Is or concepts. So we 

had to write a. book tho..t would satisf.!j sb.dents 

of either- extreme. - slow and method i c.al or quic.k 

and intuiti. ve.- and ever~one. in be.t:we.en. 

So we wrote a. ~rammed \:oak. 

Review a. bit: In. the tirst sed: ion) we hadto 

a%u.me thai sorne. readen:::. were not ~t ta.rni] ior 

with. the computer)s stack losie) ALPHA-register, 
or func.tioll e.xecu..t'ion.. Bu.t to allow tor those 

wh.o d.iJ. know these concepts alre.od~) we pu.t C\. 

little messo.se h.ere and there) sa~in3) in e.ftec.t~ 

((If !:flo{ olread~ know all this S1:lA-ttj sk.ip ahead 
») 

to pose xx. ) 



So a person can find exo.ctl~ where. in th.e bcx>k 

he or she needs to be. in orde.r 1:0 start. learnir~r 

'In a. ver~ short sean:h- no maHer \--ow ta.st or slow 

h.is or her learning i.5. 

Thi5 'lS ca.lle.d solvirs the senerul case: thClt is, 

where ~our learnin,s h::tblts were unknown) but where. 
those ve~ h.abits could a.lwo.~s qualif~ ~ou for one 

of the provided options. 

But how did we provide those options? 

Well) we asked questions o~ ~Ou.) the. stud.ent) 

and t~en we p. ve ,pu. directions based upon 

BOue answers. 

This is called "conditional te..stir~~:~/) because 

LJe test ~ou. with a question) and.. the 

instrudions we S'lve ::lou. ~ften.va.rds o.re. 

condit-ional (the~ depend) upon :fur o..nSL..Jer to 
the test.. 
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We ha..ve a. ver~ powerfu.l tx::d here in corditiornl 

test.irs. These tesb, can help make progrurns (or 

book.s) flexible. enough to a.ccommod.o.te a wi.de 

va.riel:.lj ot cases (or students). 

The I-IP-Ljl ha.s fund ions th:tt are conditional 

tes-t:s. The cord i bona I test functions are 0.\1 t-hose. 
that con.ta.in. qu.eshon rrarks (?) as prt: olf their 

function romes. These kncHons all t..JOrk similar],y: 

It the answer to th.e ,\ues -t:ion o<;ked is "!:jes," 

-H.en. t:he. CClrTlput-e.r conhrtu.es) pertorm'tn.3 the. 

next pn:srorll step) eTc.. 
Bui, 'l~ The a.nSWE'r to -tne qlA.€.st:i.on "IS «no," 

then. the. cornpu.:i:.er Sk:1P~ the sTep immediatel~ 

following t.he condi.tional test. 
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Let IS tr~ an example.. 

Remember that little pr-ogro.m coIled (COUNT' 
(on rase 105)? You. ke~d that irl o.n.d ran it as a. 

demonstru-rio('\ of how a GTO sta.tement o,.ncl 
0. hbel can be. used to form 0. conhnu.ou.sl~ loopin,g 

prD3ram. That version of COUNT will jlAst keep 
pins un:til :.Jou 510P i.t. 

But suppose we t~ this~ 

Challe~~ Use Cl conditional test to &anse 

tre progrom so tt-ut it will coun-t up -to a. ceriuin 

number (sa~ 10) Qrtd th.eh aui:omo-ti.co.ll:15top. 

Solutlon~ 

01 LBLTCOUNT 
0210 
ffi STO 00 
0110 
05 LBL 01 
~PSE 
07 RCL 00 

08 X=-Y? 
09 STOP (IRIS!) 
10 RDN (~) 
1 1 1 
12 + 
13 GTO 01 
ILi END 

Plo.in enoUSh? Move to pa.~e. 12.5. 
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Not ultra.-Iucid? Stud~ it Qbit .... 

01 LBL TCOUNT 
02 10 
03 STO 00 

After tt--e la.b=l) we store the number 10 in 
re9i~1:er 00. When the computer 5ets to I~\ we 

want it to stop counting-
0Ll0 

LJe wa.n.t to sTart the courd: v~lue C\.t -zero. 

05 LBl 01 
0b PSE 
07 RCL 00 
08 X=Y? 
eq STOP 

After pausing to displo.~ the cu.rrent count 

IAllu.e in the X-resls1:e.r) the pro:3rurn recalls a. 

cop~ of the endins value (10) to the. X-re~lst.er} 
whic.h blAmps th.e cu.rren.-t cou.nt. valu.e. to th.e. 

Y-restster. 
Then, o,:t line 08) th€-c.ondlfi.ona.\ test a.SKS 

the ctuestion) «Is the. Vo,\ue In_ th.e X-re<jlst.er 



€Cj,ua.l to the value in the Y-register? n 

If the answer to thi.s q,u.est.lon is "NO" (as 

lon£J as tne current count va.lue. iY'\ the Y-regi~ter 

hQsn J t reru:hecl 10 ~et) thefl the STOP 5(a.rement 

win be skipped.. Th.e computer wi.n 50 on to 

per~rm lines 10 thro~h \2.. which add. \ to. 
the current counter voJue o.nd) a.t line 13, it 

will So to. H~ top of the loop (LBL 0\) and. 

continue. 

However, when the count -.alue. ha,s rea.c.hed. 

10, the answer to the tes1: is "YES:' so the. 

STOP sto..tement is performed to. holt the pro,gram. 
Notice something a.bout this progra.m: You can 

change the length of the c.ount simpl~ b~ 

cha.n,ging lines 02 a.nd 04. 
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Bonus Question: Suppose pu. t..xmt the p~f'Qm 

'to count up to the number :10U ke~ in r'~ht 

be~ ~ou. rUI\ it. How cb ~ou do this? 

·\ ... l.l'cu'OUJd 3\.ft UYU noh aJ0jo9 

U! ~d>\ noh dYll'O/\ Jo"~U'-lM aJOtS IWV'l 00 OlS 
ol{+ \J d'1...L • ,.Ill au~ \ ~+a ra(] !JdM9.J"i/ s nuog 

So, we've used a. condtttoral te.st to ma.ke. 
the COUNT program more ~Ie.)\tb\e. In -this case) 
the test compared. the value in -t'he X-resister 
with t~t. ll\ i:-ne Y-r€9lster. 

But there's a.nother kind. di corditiono\ test 

that doesn't have a.n~thin.3 to do with *e 
X-~ister. This test "lS called a. ~ cooditicral 
test. 

l$tG-tt I ~,~ 

", WHAT3 ~ rU\(7 1 • 
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Fu.nn~ 'jou. should a.sk} because tho±. IS the. next 

topi.c.. 

Simpl~ put, a. flas is CiJl indicator which has 
ju.st two possible vQlues: Set or Clear. (Ca.11 it 
true.-or-fa.lse., up-or-clown) lje.s-or-no) l-or-0) 

~s-or-them) wha.tever ~ou ltXlnt.) 

These ind lc.a.to~ - ch.ese fla.gs - are. stored. off 

b~ themse.lves, not in data. registers. There are5b 

floss in all) a.nd ~ou COJ\ check an~ of them to Gee. 

if the~ Ire set or e1ectr. But there are onllj 30 
that ::f~ ca.n ch.a.nae if ~ou. don't like. wh.at !j0Ll see. 
The oth.er 2h are controlled b~ t-he HP-'1I. 

And out at the 30 ~ou can cont-roll onl~ II 
(tla.Ss, 00 -10) mean nothlrs to the compuTer. 

The other Iq fla.sSt ea.ch instruct it to do ~thll.5' 
For example, i f ~ou cI ear flUS 2b, ~ou. are 

te.lli~ the HP-Lil to turn oE its beeper) so tho.t 

it will no lonser sound BEEP's and TONE's. 
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So ~ou have II f1Q9S, whose mea.nings ~ 

can de.term"me. by th.e WQ~ ,:p . .l us,e them in 

~ou.r prog mm<;. 

Cnallenge: Su.ppose. the one. PSE (pause) 

sto.t:ernent in. the latest COUNT prtl9rcun is not 

long ef\OU.9h. for some. u<;e rs) and ljou. want to 

give them more. time. to vie.w each. number. So pu. 
decide. to let the user chcose. one or tlA..X) PSE '5) 

as Tallows; 
If t~ user ke~s in a. negative number as 

the upper limit of the count) this will be. 
tQken to mean that two PSE)5 are desired. 

Otherwise l if a positive number is k.e!jed in) onl~ 

one PSE is desired. (In either ca.se) the ColAn! 

will be di5pla~ed in positive nUlT\ber.&. The. 
IlegQtl ve f:.ign j u.s t mean s: t. t wo pnL)~es.) pleo.se. '~ 

6or'TUM? 
U~e 0.. ~Io.'j 1:.0 help ~u solve this one •... 
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Solution; Here. 1
5 one lAXt~: 

01 LPirCOUNT II POE. 
02 CF 00 12 RCL 00 
03 X<0? \3 X=Y? 
0Lj SF 00 111 STOP 
05 ABS 15 RDN 
0b ST000 \b I 
07 (]) 17 + 
08 LBL 01 18 GTO 01 
09PSE 19END 
10 FS? 00 

6~E -HOw lit" WOW? 
Then skip ahead. to pa.ge 131. 
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01 LBL TCOUnT 
02 CF 00 

Remember) when ljou eJ<.ec.u.1:e COUN~ the 

value in the X-register tells the HP-L-il both how lon,g 
to keep coul'ltin.g and. whether 1:0 pu.se once or twic.e. 

in each loop. 

Sol cher the labe\, the tirS1: thing to do is to clear 

the tlag we're goins w use. Then ~ know the fla<J 
WQS in i ~ ia I ~ clEPJ) and it ~ ~ tnd tho.t H: 't s ~t Ia.ter in 

tne p~rnrn) we know H: was set b~ the ~rt\rn - no t­
prior to runnins the. p~rurn. This is called 
~ inii:ializi n,gll the flag. 

03 X<0? 
0Y SF 00 

Next, we test to see it tl--e ~Iu.e in th.e. X-regis~r 

i~ ne~.~ptlve) u.si"S the. conditional test X (0? (Is th.e. 
value in 1:he X-regbter less than zero?) If YES) d.o. 
line 0L1 em:! continue.. If NO) ~ li~ 011 and 

col'\hnue.. 

So) if th.e input value is negatl ve (which. moons 



thot two pa.uses are d.esired..), then flag 00 gelsJei. 

05 ASS 
0b STO,-,OO 

Here, we store -the absolute value of the. input. 

number (this is the "positive version') ot that. number) 

in register 00. This win be the ending cou.n-t 

Vo.h.A.e - the. upper limi.t. 

From h.ere> th.e. rest of t:he program proceeds. 

a.s uSlAal) except for on.e. minor change. At line 

09) we ha.ve our pau.se.: 0q PSE) but look a:e 

lines 10 and II. 

10 FS? 00 
II PSE 

Here's where we ~ our flo.g. The second pa.use. 

is executed. on~ if the answer to the flag 

conJa:ional test is "YES. >l This works out jus.t 

right because flag 00 was set it the. input 

was negative.) a.nd Q nega.tive. input meant "two 

l II pauses, pease. 
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Flo.gs qre hard~ this w~. The:!'re 0. gocd l.<klj to 

~member a. YES- or- NO answer lon3 after-the.. 

'tues1:i.on was aSked. 

Notice tna.t i:~ flag 00 is set) a. little 0 (~ero) 

appea.rs in the displa~. This c.orwenience o.lso workc; 

tor f\ags 01 throu.gh fl)l-l. 
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Now we're going to take a look at a ver~ convenient 

pair of functions that. cando two usetul things a.t. once. 

I. The~ call provide 0. counter tor program loops. 

2. The~ co.n allow exitins from loops a.fter 0. given 

number o~ ~e5. 

The two functions Clre ISG 0.0:\ DSE which l'T\EnII: 

((Increment and. ~kip i.f ,(zrea:ter than," 

and 
"Qecrement. and ~klP if E~uQI to or less -\:hun." 

The~ exh demand an argument - a. data. "Sister 
nUll'lber or stack ~ist.er letter- bec.o.use the~ 

opera.te on the n.umber conta.ined in the n.a.med 

rE::Sister. 
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When the computer is told to ISG 02 (for exarT\ple), 

it does the ~ollowing: 

I. It loeb 0.1: the number in register 02 ) 

fUrti<:u.IarI~ at. the. inteser portion (the pod:ion 

to the left ot the decima.l pOint) o.rd the first 

five digi ts. ot the fra.ctional portion. 

Let's s.l.I.pp05e the number in restster 02 is: 

21.05712 

2. It take!:. the d.igits. in the. J..jTh o.nd SO" detima \ 

places (\--ere the~ a.re I cHId 1) and.. makes a.. nLlrnber 

Ol.l:!: of -chern: 12. (twelve.). 

3. It adds (lncremenh,) th:tS new number to the 
int~r rHon ot th.e or\~inQ\ number. 

2.7 + 12. = 3'1) ~o the. new n.umber i~: 

3S.~12 in re lster 02. 

LJ, Finall:!> the. HP-Yl makes 0. little compa.rison. It 

takes the integer portion (39) ard comFres it to t~ 
n.umber th:>..t appears in the ~irst three decimal 

places (057: fih!:rseven). Then} if the 'tnTeger 
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portion i5 Grea.ter) the line following ISG 02. would 

be ~kipped. 
ThU5 the narne:lnc~ment and ~ktp if ~~a.lEr than. 

Ib(r 
This 0.11 sounds preH·~ complka..W) but let's t.r~ 

some more exampte&)and ~ c.o.n sta.rt thin.k.in~ about 
it like thi5: 

Questi.on: II lJha..t. number should I store in 

resi~;ter 00 so thol repea.t.ede.xec.u.tions o~ ISG 00 
will help me to count from \0 to 27 b~ 35?» 

Answer: 10.02703 

Qu.estiomftWha.t number should go th.ere to 

c.ount from 0 to 9 b~ l's? I) 

Answer: 0.00901 or .00901 or 

.00'100 or .00'1 
As Ijou ca.n see) beca.u~ the most c.ornmon WO.:J 

or <.Ounting i.e;, b~ \'s) the increment. is assumed -Co 

be. I if the rorth and ~irth. decimal places are zero. 



Now, the 15& and DSE funct.ions don't t=orm a. 

progmrn loop un b~ themselves. lhelJ 5till need I~!s 
and. ("TO)~ and all t.ha.t. For example, h.ow LJOuld 

pLt write a. Pr0.3ro.rn loop to count from 2.em to 

r'line I btj one'~ ? 
01 LBL TTRY1T 
02. .00CJ 
03 LBL 01 
0'1 15& X (re_",b.r how to l<e~ thIs. it> 7) 

05 GTO 01 
0b END 

How abou.t ~rom (2) to 100 b~ Lj IS ? 
01 LBL TWORKS 
02 .1000~ 
03 5TO 02. 
0Li LBL 01 
05 I SG 02 (Note:0l re~~ to a. cia.to. ~i.ter) 
0~ ("TO 01 (~: 01 re~ to '" LSl..) 

07 END 
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How a.bout a. loop thOot cou.nts down hom 2.00 to 

29 b~ 7s? 
01 LBL TOKIDOKI 
02 200. 02~07 
03 LBL 05 
0~ DSE. X 
05 GTO 05 
0b END 

Now, these don)t pause to displa.~ an~thin.g) bu.t 

the.~ all work the same wo.~. Lei.'5 look a.t the Io..st 

COose: The n.umber that.'s beinS decremented. is 

2!I!l2.~~. 

The first time through the loop) DSE X suhll1lc.ts 

7 from 2el0 to get 193. Then it compares this 

1~3 to 2'1 Sinc.e I <13 is rot £ 'tua.1 to (or less tJ.-an) 

2q) no skippins takes plo.c.e. The GTO 05 is 

performed) o.rd around we go o:r-in. 
Now the number in the X-l'"e3ister is J.S3.02q~]. 

50 D5E X subtrocts 7 From Iq3 to get 18b. But 

18b is still grroter than 29) 59 no skip. And here we 

go a.:Pin, arou.nd a.nd Qround the loop) subtru.chn<j 
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and comparin3 .... 
Finall~) the value in the X-resister has been 

~uced to 32. 02<1 fQl. This time, when DSE X 
decrements this X-vQlue b~ 7) we ~eb 

i.5.~~. 
Wei I) 25 is. Ie&s them lq) c;o the skip 10ks 

place. Tne GTO is s.kippecC ~ loop i5 exH:.ed, o.nd 

thexes all she wrote. 

Remem6er~ 

ISG means Increment (add) and S.kip i~ ~r 

than. 

DSE rrea.ns Dec.rement (subtro.d) and S.ki p 1~ 

E~ual to or less tho.n.. 
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Well, ~ou knew it was coming, so let '!& <jet on with 
it .... Go for broke! 

Challenge: Rewrite the COUNT pr0;3ram just <:nee 
more (tnt':) is t~ Ia.st time. - ~s, we. promls€). 

Rewrite i.t SO that it uses ISG. The. end-ins \oU\ue. 

should still be speci~ied in the X-register (ne:y.tl ves 

sH11 mea" an ext:rtI. fXllA.se\ blAt: the arnou.nt ot the 
increrrertt shou.ld. be in the Y-r€<3tst.er. 

So i~ ~ou. wanHo COUrtt. to 3<1 b~ 3'5 with. ~ 
paLlses) ~u'll kelJ in 3!ENTcRI3qlcHC;I!xEQI'I(OUN1~ 

Solution: (one of rro.n~ pos<:.ibilitie,",) 

01 LBLTCOUNT 08 X <> Y 15 INT 
02 CF 00 011 I E 5 I b PSE 
03 X ( 0? 10 / 17 FS? 00 
0LJ SF 00 II + 18 PSE 
05 ASS 12 ST000 I g ISG- 00 
ex, 1 E3 13 LBL01 20 GT001 
07 / 111 RCL 00 21 END 

See how it works? Then exts st:a.ge right (to ~e IY3). 
LJcmt Cl closer look? OK) n.ext ~. ~ 
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Now the ~ir5t five steps at the prtxjrorn o.re rothin9 

I'\eW, right? 
0/ LBL TCOUNT 
02 CF00 
03 X<0? 
0£i SFOO 
05 ABS 

We test ~r a r\egaHve r\u.rnber o.nd o.djlASt ~Ia.s 00 
accordingl:1' If we're col.1.rttirg to 3q b~ 3'5)0.'" stc:Qed. 
in the challenge) f'lo,5 00 would be set \).or Q.x:, pu.ses. 

0b I E3 
07 / 

Now, instead. ot storiY'(j the. erding vo.lu.e, we a.re. 

SOinq to use it to crro.te the index Dumber 10r COn1:rd\i~ 
the lSG loop. A~ ~ou recall) the errling w.lue 'tr\ the 
ISG loop is the ~irst 3dicjits to the ri~ht o~ *'e declrml 
p::>int. 

So we divid.e the giver\ erding value, 39 ) blj 1000 
(i,eo, by Ixl03 or I E3) all thesameth°lng}. This rroves 

the 39 over to those 3 de.c:Hn:J places just to t~ r13ht 
d'r the decirrol r'iryt; 39 + I E3= .03g . 



08 xoy 
0'i 1 ES 
10 / 

Next) we e.)(C.ha.~ the. conte.rd:& of the. X- and 

Y registers so that we can h.Or&€. around a bH: with 

th.e inc.rement vulue. Sinc.e the increment vo.lu€. i.n 

an ISG ind.ex number ic:. ah"J(l.~s found a:\:. the. 
fourth Qnd ~i.fth. decimal plQc.es, we have to divide.. 

b~ 100)000 to move it th.ere. Our example il'¥:rernenr 

was 3. So, 3 + I E5 = .0~. 

I I + 
12 STO 00 

So now we sum the con.1:ent.c;, ~ th.e X- and Y-reglslln . 

. 039 + .0ClflflJ3:: 0.03CJQB 

And, THAT looks like an index number tho:\:. wi.ll 

help us count from 0 to 3'1 b~ 3)5. So we store. 

it in register 00) nead~ to use. as our cou.nter. 

Now, th.ere's onl~ one F~e left in this 5ec.tion, arJ. 
we're doing the best we can to keep pu -trom 5~B:tng 
·bored. Wh.ile we'.-e on the. subjed dr bo~d.om) have ~u. 
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ever tried handlet\:eri.ng on enUre book like this? 

Bo~) the. t.hln~s people wi.1I do 10r mon~~l 

50) where were we ? 
13 LBL 01 
I~ RCL 00 
15 INT 

I~ PSE 
17 FS? (l)(J) 

18 PSE 
Here, we st.o.rt the. loop with a labe.l. ,hen/we 

recall the. current cou..nter \lQ1u.e, lop d;f the. 
fract.ional portion with the. INT tu.nc.Han, and 
do the u.sual ~ro.de. wi1:h the. PSE'5. 

1"1 ISG 00 
20 GT001 
21 END 

And here's the F~of~: Tha:t ISG 00 wi 1\ 

incrernerl"l: au-r cou.n.ter each time. through) test i.t 

O1'\d decide. (correc.t.I~)~ course.) whe." to skip the. 
GTO 01) thu5 ENDing the count. 

-



, " 
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In the II naked. program') section, pu took a serie.s 

~ ke~strok.es and turned them into a. pr-osmrn. Now, 
let 15 see how 1:0 make programs more II friendl~:) via 

the ALPHA mod.e. 

The HP-L!I gives ~OlA the. ~bil it~ to mole 

programs l.ASer-friend\~ with a little help trom ALPHA 
&tring5 an.d blAilt-in flAndions such os PROMPT) AVIE'W) 
and. ARCL. We'll go into gor~ detail o.bolAt these 
blAilt- in func.UoY'\s in 0.. litHe bit. Now, let IS disc.uss 
ALPH A s'trinss, 

ALPHA 5tri~ ore messages,or, in some cases, 
(( 

just a. collec.tion or "strins') of c.h.a.ra..c.ters - THIS 

IS AN ALPHA STRING'; "TIME'" ?"; 'TIME'" 2. PM; 
(, I) 

BLARNEY - o..re oJl ALPHA str-i.n.gs. You can use them 
in ~u.r p-usrarns to prompt for input) label ~ur 
ou.tput J or even to tel \ ~u whQ.t'e; ~ins on in the 

program while it's runni"S. 
In P"'3ram mode, ~ur HP-J..j\ will ah.ua.~s 

dic;,pla~ AlPHA !:>trLn~s with a I\Hle T preceding 

them. The oolg. place thi~ little. T ltext mark) will 
-1'1'1 -



appear is prec.edins ALPHA strinss a.nd. gl.okJ. ALA-lA 
labels. Ke!jing in an ALPHA strins as 0. prOSro.rn. lin.e 

is just like. ke~ing ALPHA dolo. into the ALPHA­

resister: press IALI-HAI) ke~ the ALPHA strinS) thert 
press [ALPHAI again. If ~ou. have trouble, review 

pages 39 to ~(l 

ln th.e <C naked. progrCl.l'Yl' section, ~ou developed. 0. 

prosram to solve the eC\uo.Uon: 

OUTPUT = 31+ ('lJ~~TJ(INPl).T)~ 
The program to solve. H wo.€, thi.s: 

01 LBL TFIRST 0b * II * 
02 X? 2.. en ~Lj 12 32 
03 LASTX 09 / 13 + 
~ SQRT 09 7 I~ END 
05 9 10 Y!X 

To run the program, ~ou ke~ in a. vahAe of INPUT 
(let)s use INPUT = 14») then .!flu. press (XEGI(ALPHAI 

FIRST IALPHI\)) and out pops the vo.lue tor OUTPUT 
(31.03 if ~our disp\o.~ is set to FIX 1). 
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Simple enough. to n:!rnem6er) ri3h.t? But, what if 
pu shelved the pr-o<jra.m for a wh.ile o.nd didn1t 
use it? Th.el"\ Slx months down th.e road) 'jOU nee:led 
to use i.t again) but :lou forsot how it worked.. Thats. 
where ALPHA strings step in.. \h.e~ mo.ke. the. 

progrnm help ~u remember how to use H:. 

Challen,ge: Let'5 pout a few ALPHA s.trings. lmo 

the program label ed. FI RST. Insert a few p~rom 
lines 50 tha1=. the progmm wi\\ prompt for an input 

b~ di5~a~ing "INPUT =?" and label the ou.tpu.t W"lth. 

"OUTPUT = nn.nnn» wh.ere the n'", represent the 

numerical a.nswer. 

Solution: 

01 LBL T FIRST 
02 TINPUT=? 
03 PROVIPT 
0'-l XJ2 
05 LASTX 

06 SQRT II 7 
07 q 12 YfX 
08 * 13 * 
0'1 i.JLi 1 Lj 32. 
10 / 15 + 

Ib TOUTPUT= 
17 FIX 3 
18 ARCL X 
1'1 AVIEW 
20 END 

If ~ know all abou.t this) tum to Fge. IY9. 



~01)'( )ET~tLS 
Okatj. it's tln~;OMtT 
PR.OMPT is used. in 0. progrQm to $top the prc:grorn 

o.nd. displo.:1 who.tever i$ in the ALPHA-register a.t 
th.e Hme.. In the p~ram FIRST, it wtll .&1:0p Qnd 

(( " 
d.i$plo.~ IN PUT ,=? Tho.t) s ~ur cue. to ke.~ til the 

vo.lue ~r INPUT (tr~ Li). To have the program. 
stOod: runni.n~ ~o.in) press IRIS!. The. prosram 
will th.en use th~ value Lj just exad.J~ like it: did 

before ~ou put in the p-ompt. PROMPT does not 

cha.nse the stack or the ac.tua.J calculation of the 
progrllm. It just hal ts the. prosro.m for some 
imorrno.ti.on. Th.e HP-'il soes on H:s m.err~ W<l'j as 

soon as ~ou. press ~~. 

ARCL recalls ~romQ resis1:er the contents o-r 
tna..t register ani ~otns it to the erd. di who..tever 

is alr eod:1 in the ALPHA-resister. You. can speCtt'j 
ei~her 0. n.umbered. rESister oro. $huk register. (I~ 
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.:pI.\, I-nve trouble ke!jins in ARCL X or ARCl Z ) tum 

to ~e 38.) In th.e pr~ro.m FIRST) we used 

ARCL X to add the contents. of th~ X-resister to 

the corrrents 01 the AlPHA-regis.~r) which WQS 

OUTPUT=. 

AVIE'w' disFla~ the contents of the ALPHA-r~ls.ter. 
Theil) in the program FIRST) the END stops the 
prosram. So, the final displa~ (for INPUT .. Lf) looks 

(, ~ 

like this: OUTPUT= 32. 031 

Now) an~t.ime ~ou ward: ~o run the program 
FIRS~ all ~u need to do is load it into ~our HP_LH) 
(if it s not alre:d.~ in there) and press IXEG.IIALPHAI F 

IRST (AlPHAI. The prosram will tell ~u. whcd: i.t 
needs; then it will label and d.lSp\a~ the answer 

for ~ou. 

How much frie.nd.lter c.o.n. ~ou ~ ? 
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~o~y )£TAIL5 u 
In order to be an expert: wi t-h ALPHA mode on the. 

HP-LJI, ~ou have to know a 'few more things. You ha.ve 
to Mow when to use CLA and when it isn't nece£~ 

to use. eLA. You ha.ve to know how to add. things to 

tre ALPHA-register with.out de5tro~in.9 what's in. 

there alreod ~. You have to know how to 

pfOljrorl'\rru:rtic.all~ turn ALPHA mode on and of~. And 
pu have to know how to stOn? arrl retrieve part or 
0.\ \ at the ALPHA- register. 

1f ~ou alrea..dj know all these th.ings) -th.en skip 
ahead to fXlse 15'1. 

~~ ~ ~CL1 AII~ I-
You know that when .:)ou're. in RUN mode. and. ~ou 

press the. IAlPHA] ke~l then press a. letter ke~) ~ver 
t.ns i.n the ALPHA- resistEr prior to p~sstng the. 
Ie±t:e.r ~ 'is c..Ieare:1 aWQ.~. So) wr-enever ~u.. ~ust. 

clic.k into AlPr\A mode.) it 'isn't neces5OJ"'~ -ro cle:l.r 

th= contents of the ALPHA-resister before !flu start 



i:~jpin9. It J S cleared au.tomQ.tical)~. 
The same is tru.e i.n p!"'Ocjro.rns. That lOS) u.nless 

~ou make an effor-t to preserve the contents. of 
-tl--e ALPHA-register) a. prOCJrQm line thai: \s an 

ALPHA string will ccmplerel:1 replace. wha.tJ~ in the. 
ALPHA-resister. So its not nece5~ar'y to u.se (LA 

before. an ALPHA string. 

~VT: 
If :flU want to preserve the contenh. off the 

ALPHA-re9is~r and add.. a. chara.d:~r or string o~ 

d¥lrod-ers to those contents) then pu. hl.v€ to u.se the. 
APPEND chara.cter n .. ) Q.S the. -S:lrsr cho.rad:e.r cIr ~ 
cdditton. 

The ARCl fundion is a kind. of C(append.irg' function. 

ne ~m line: ARCL ILj i51ike sa~in~ (( t,*e. tk an~ 
ot resister \L.J and append it to tl--e COIltents cJ, ALPHA:> 
ARCl alwa.J9S aids onto whatever i." in the ALPHA­
register aT the h~. So) i~ pu L..XJJ1.t the ALPHA­

resis1.er c1eo.r before ~U ARCl somethi."9) ~O\.A l-u~ 

to use. CLA. 
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Let '5 dear the r~ with. some. c.hallenges. 

Challenge.: Write a Fro~ram tha.t will prompt for an 

input with the rre;s~ ILAMOLlNT?'J) then d\&p~ 

that input in the following format: $amount CREDIT. 

So if ~ou. lrlpu:t a. 5, it wllI d.i5p\o.~ $5.00 CREDIT. 
And if ~ou illput 0. 12) it will dis~~ $12.00 CREDIT. 

50 I u..tiOI"\: 

01 LBL TPR 
02 TAMOUNT? 
03 PROMPT 
0~ T$ 
05 FIX 2 

0b ARCL X 
07 Tr- CREDIT 
08 AVIE'W 
09 END 

Line 02 rep\Q.ces who..tever l~ in the ALPHA-register 

with the ALPHA st:rtn3 "AMOUNT?". Line 03 ha.lts 
the prcsra.m and. disp\a::ls the. con.l:enl:.~ of the. AlP\-\A­

register. 
After pu. k.e!J in th.e amount (to the. )(- registe.r 

ot course) and press IRISI, line 0L.{ repla.ces. che. 

string"AMOUNT?"W'tth the e':triIl3"$'. line.s 05 and 
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0" add the. conten:ts of th.e X-register to the. 

ALPHA-re3lster in th.e. FIX 2 formo..t. line 07 
It " 

adds Cl. spo.ce a.n.d the word. CREDIT to the 
ALPHA-resister (th.e APPEND cha.ro.cter is ~und 
on The shifted K k.e~ in ALPHA modeJ. And 
line 08 ctisplCl.!js the message. 
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Challenge: Change the pro9ram PR so that if 
,,. » 

~ou input Q. 5 o.t the prompt AMOUNT?) it 
• • 

will d.isflo.~ 5.00 FEET. 

Solution: 
WRONG-
01 lBL TPR 
02 TAMOUNT? 
03 PROMPT 
0LI FIX 2 
0's ARCL X 
0b T~ FEET 
07 AVIE'w' 
08 END 

RIGHT 
01 LBL TPR 
02 TAMOUNT? 
03 PROMPT 
~ FIX 2 
05 CLA 
~ ARCLX 
07 TI- FEET 
08 AVIE\J 
0q END 

The point here is l:nD.t) because ARCl X add~ 
the contents o~ the X-re9lsrer to wh.a.tever is 
in the ALPHA-resist.er, 0. CLA need~ to be 

inserted before the Mel X to ,get :Che riqtt 
d.isp\a.:\, I n the prevlous version) line QYi C$) 

replaced the 5trins" AMOUNT?' th.ai wa.s a1reo.dj in 

the ALPHA-regi~~er. So ~ou didn't nee.d a CLA. 



"Pro '*. ¥HF 
ASTO stores the -first six chara.d:.e~ in the 

ALPHA-resister into a. speci:Hed regi.ster. ASHF 
snift5 everjthing in the ALPHA- register- S'lJ\ spaces 
to the \e~t ( it lops c:Jifi the fim St)c' cho.ro.cters). 

Challense: Wr ite 0. pro~rOJY't tha.t ~t lis the ALPHA­
resi.ster with the lette~ A thro~h X (2li lette.rs\ 
then. store.s these letters in reglsten; 0\ to 0l.j) 
theY\ prompt.s -the user for an input. (INPUT:: 7) 
the stores the. ~u.a.re-root of tha.t input. in re.~i.ster 

00) then restores the. Ie.hers A throUSh. X to 

the ALPHA-resister, (This is onl~ o..dri.l\.) 

SdLltion: 

0/ LBL TFUTILf 08 A5TO 03 
02 T ABCDEFGHIJKLMNO 09 ASHF 
03 TI-PQRSTUVWX 10 ASTO 0L1 
0'1 ASTO 01 II TINPUT=? 
05 ASHF 12 PROMPT 
0b A5TO 02 13 SQRT 
07 ASHF I Y STO 00 

) 
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15 ARCL 01 18 ARCL (7)'-\ 
I~ ARCL 02 1'1 AVIEW 
17 ARCL 03 ~ 20 END 

6()r IT1 ,,,t:,XT ~A~"E~ , 
N'E~ ~OA\~ E\'~L.~~lfJitW? 
The tirst 101tnes store the leHers A through X i.n. 

dAta. resisters 01 throush 011 (six letters per resi.ster), 

Don't tor get the APPEND cha.ra.c.te.r (~) in tine. 03. 
Lines II through ILj prompt for a.n input o.nd sCore 

its ~ua.re-rod: in register 00. And. the rest ot th.e 
program brings the letters A through X bo.ck into the 

ALPHA-re3ister and displn1js them.. 

Bonus Qu.estion: W~ don't we reed a CLA 

between lines 1'-1 and IS? 

°aJ0'Y:t U~ hpoo-l\'O bU~'-{1:hU'O ~1'10 sCll\"Yld "Put) .JotC; ~£'d.A 
-\:jHdl'v' ell.{:t sll \5 h l'dta IdLlJo") 1-"0"11- Jd:t Slbat -\f Hdl\l 
,n~:t O+Ul :p-lbnOJq ~9 1 W'l SJc=t'J'OJlJ\.jJ Jl10j- J'i:u,wq. ,,0 

r0i-0:t t) ~5Ja:n,ol 11 rpo \ W'l s,lJbV H Jno ~o \'p"Oo f'lOU~ Cl'7 

dSY\'O')d9 \11) lJ poo\J :t,uop 'df'( :J'ar'lSUV SYlu08 



~!(~"on= 
AON in a pro:lmm will turn on. ALPHA mode. 

AOFF tu.rns it oK 

I~ a. progmm stops with ALPHA-mode on, thel'\. 

th.e displa~ "window" will be sitting over the AlPHA­

register mther tho.n the. X-resister. So l o.~ long o..s. 

this window is clea.r, ~ou. will see the con.ten-b:. o~ the 
ALPHA- reglster. 

AON a.nd AOFF) along wi-th STOp, ore ho.nd~ 

functi.ons wh.en promptl~ {or a\pha.nu.meric. inpu.t. 

WH:h these function.s) for example, a ~rnm can 

ask :lOU a. !jes,-or-no ~u.estion.)a.rd ~u CQT"l1t!spond. 

with. Y or N for an. answer. 

Now) let.'s to.ke a dose look. at th.e AVIE'W fW\d:ion. 



~IEW' WI' F~v 21 
In pr~rams FIRST an:! FUTILE (~5es 1% 415~)) 

when th.e compu.ter ef'\coLlnte.recL the A VIEW 

in'2:.t-r u.d: ion , it displa~ed. the con.t.ef'\1:.s of the 
ALPHA-re.gister and stopped. ActLlall~) in botk. 

Prc:'XJrum«., th.ere. t..Ja.sn't much choice, sinte. AVIEW 
wa.s the last execu.ta.ble smtemen:t. Bu.t ~uppose. 
!j0u. h:uL AVIEW"::, sca:U:ered thro+u..!: the pnsrom? 

lbu.ld it stop o± eve~ AVIE'vJ encountered? 1\ 
VlvEA 1101(6., a"~TlO,v~1 

In a. program) when an AVIE\J is encountered, 

the. 5 ta.t. us of flo..g 21 de termin.es wheth.er the. 

progrc:trn halts or continues. If fla~ 21 is set., AVIEW 
wi! I cau.se th.e running prcsra.m to stop and displa~ 

what's in th.e ALPHA-register. Then IRIS) ha.s to be 
rssed. to c.ontinLte the. program.. If flo.3 21 is dear, 

AVIEW will ca.use the contents of the. ALPHA-~ister 

to be displa.!je.d wh.ile. prqgraro e.xecuiion (.gntimles. 

If ~ou have a printer, ~OU' 1\ wa.n.t to stud.:i 
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more abou.t flQS 21, flag 55, and. AVIE'vI. But since 

we are d.eal ins onl~ with. the. computer 1 tsel-S- (no 

extra attachments») the above explal")o.tioh. lS 0.11 
we CDJl. otter. 

When flag 21 is 5et, AVIE'w' acts Ii ke PROMPT. 

Heav~ seas? CQ.1m them with this exo.rnple: 

01 LBL TCALM 08 TONE 2 
02 TTHIS IS AVE.RY 0'1 TONE 0 
03 TI- SHORT ONE 10 CLD 
0L1 AVIE\-I 1 I 25 
05 TONE Cj 12 SQRT 
0b TON E q 13 EN D 
07 TONE 5 

Wit.h prograTY\ CALM ~~ed in to ~our HP-Lil) 
set ~Io.s 21 (SF 21), clear th.e X-~9is1:er) and. T"UJ\ 

the. pr~ra.rT\ (lxcQI"CAlMll). You. should see the. 

d.i&pla~: THIS 15 AVERY SHORT ONE. Bu.t 
wh.o..t h~pened. to the sors? And t..here. is the. 5 
thai. should. be. in -the clispla!; when the ~ 
5h~£' ? 

Well) bec.a.use flOS 21 was ~) the HP- iii 
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stopped wh.en it encountered the AVIE'vI instru.ct:ion 
o.t line 0'-1. Pu.t ~our HP-Ljl into progrum mode) 

and ~u.\l\ see tha.t its waiting po.tie.ntl~Qt 

line 05. 
Now) wi l:h flQg1.1 cleared (CF 21) run CALM. 

You'll see. the. ALPHA clisplo.~: THIS IS A VERY 
SHORT ONE. Ther\ :\ou'll hear the tUY'le.) and then. 
the. progrwn will fini5h with Q 5 in the. X-register. 

To borrow 0. rnble phrase a.nd twist It tor our 

purposes: To set or not to set flag 11? 1h.a.t is 
th.e. ,\ue~tlon. 

You ca.n write programs 50 th.at their a.ctions 
depend on the. ~ta:b..LS 0\ flag 21. 

IncidentO-II:11 th.e VIE\.J ~u.nd:lon behaves 
the SAme a.s AVIE'vJ in ih dependenc.e. on fl~ 2.1. 



Notes 

-1~0-



-1"1-



50, what is all ~ stLtff - "i ndirect addressing?» 

l.Jh.a.t.'s wrong with. direct oddressirg (~tever 

thQ.t is)? 

LJell) here's how it works: 

Picture a. bashful ~ouns man t...ho i,s going on a. 

~ind date.. Ot course.) he called a dati.r13 service 

thctt CQters especia.ll~ to sh~ peorle. Ther~fore, he. 
was nat given the address of the Pur:5 lo,d~) beca.use. 

this. is rnu.ch too persona.l to divulse to just an~orte. 
Instead, he wos told the. address ot her brothe.rs 
home.. There (if he meeb with the brother's 

a.pproval) of course), he LUOuld be given h.er oc-tuul 
address. 

The do.tins servi.ce has tpld. h.im indirect~ how 
to get to his do.t.e1s home: He I.JClS told wha.t 

address to g' to in order to obtg,in her adJress. 
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Now, a.t the risk. ot removing a bit ot romance) 

th.e instruction trom the dc.ti.ng servic.e. i.s like. a. 

RCl IN D instrucUon - I ike RCL IND 00) for 
example.. 

The brot.her's address i.s 0Q)'(H e "I ives" in 

re9i~ter 00. ) The number tr. regi.ster 00 tS the 

address at the ~oun3 \ad~. 

Ql.le.stLOl\: But. h.ow do ~ou ke!) in RCL IND 01 ? 

Answer: IRcLI [:s:J 01 

Whenever :Iou want to speci~~ o.n indirect. 

address) press the. [SJ ke!:1 betore -the address. 
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Cha/lense: Set up ~our HP-Ljl so tha.-t the value. 
in th.e. X-register i~ 29.7 and. th.e valu.e. i.n ~i5ter 

01 i5 3. Now, if 80u.. execu.te th.e fUT\d:tol'\~ 

sro IND 01 ,wha.t happells? 
Answer: The compu.ter will store the. number 

2'l7 il'\to regisrer- 03. 

~Mr? OJ) ~ 
A liHle ~h(lk~? (Tha.t IS 0 K - blind da.tes t:end 

to be a. bit =hak~ a.t tlJ""5t..) 

He.re's wha.t happens: 
STO IND 01 5~S~« 510RE. the value in. the 

X-regi.ster in.to the register whose. a.ddress lS 

indica.ted b~ the contents or; re.eister 01.)) 
So, the HP-LJI tQkeS. a. cop~ ot -the 2'1.7 thQt!;, 

sitting in the X-regis,ter and goes to look. o.t 
register 01. There i~ finds. the number 3. Thel'\ 
it knows where to pu.t the 2Q.7- ink register 03. 



Let's t~ anoth.er ... 

Cf-l0.11ense: Sta.rting with the res.ults frc>rn 
the. first tr~ a.nd. using i.ndirect add.ressins 

onl~) store the number 2<1.7 in.to resister 00. 

Solution: 0 
RCL IND 01 
STO IND Y (lsTOIISJc:J Y) 

Wi) l~O)L~~? • 
~~~nMS? Wt\-TCtf: 
First, we ke~d. 0. (/) into the X-resister. 

Then we performed RCL IND 01 whicn places 

2'1.7 into the X-register (lifting the (/) into the 
Y-register). Here) th.e indirect addressing works 

exo.d.l,y o.~ it did. in the first exo.mple - onl~ it does 

a. RCL inste.od of 0. STO. 
Then COIl1€5 STO I ND Y. A c.op~ of the cont.enh. 

ot the X-resister i~ 5to~d. into the r9jisrer \nclica.ted b~ the. 
Y-resister. That indiCAted. register i5 00. 
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~EIJJ~# TH£~~6 OF IT ? 
A'so) keep in mind thQt indired addressing works 

tor other fundions besides STO and RCL. 
In fac:!:) it LJOrk& for all the fu.nctions listed. on 

[Xlses 197 and \98 of the Owners Handbook. 

For example, suppo5e ~ou have a pro~rarn with. 

2f, sections (each with a numeric.. label and a. RTN 
stQ:teme.nt) - one for eAch Ie.Her o~ the alpl-\abet. 

Each. section is supposed to do sorne calc..ula.tion. 

about. how mu.c..h. spac.e and ink each letter rectui res 

on a certain t~pe a'; printer. The fTogram might look 
like this: 0\ LBL TLETTERS 

02 LBL 01 
• 
• 
• 

RTN 
LBL 02 

• 
• 
• 

RTN 
LBL03 

• • 
• 

• 
• 
• 

LBL 25 
• 
• 
• 

RTN 
LBl2b 

• 
• 
• 

END 



Each of these sed.ions will do a. differerd:. 
calc Llla.tion , but tor each input (ea.ch letter) there's 

onl'j one 5ectiol\ thoi applies. 

QLles-Han: What '5 an eo.s~ wo'j to te.11 the. HP-LJI 

to choose. the. proper section for 0. given Ie.Her? 

Answer: I<e~ in the number o~ the letter !jou. want 

(I tor A) 2 for B) ... ) 2h for Z) o.nd then use: 

XEQ IND X. 

U~~E~1i\~~ ? ~ 
No? Watch. wha-t happens: 
Let 's &o.~ ~ou want to ca.lculate. 0.11 this good. stuH 

for the letter K. 
You would ke~ in the number II (K i5 the eleventh. 

letter, right?). 
Now, when ~ou use XEG IND X this tells the HP-'11 

to (( exect.d:e t.he sec.t:ion whose label is indica.W in 

the X-resister.\) In the X-resister, it ~i.nds the number 

II) so it execu.t.e.'O the sed:iol\ with. lBlll. 
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Rernem~r thai the numeric. labels in the last 
example are Loco I labels, so the progrctrn pointer would 
have to be positioned to the. program LETTERS before 
th.e. HP-~ I cou.ld tind them. 

~~.;..(, / 
~ 

Also) ~ou con e.xecute ALPHA bbels indire.d:l~ 

b~ ASTO rin3 the. charad:ers O"~ th.e 1o.be.1 in 0. data. 
or 5t:ack register and t~n LlsinS XE.Q IND, with 
thai regi5ter as -the alsurnent. The. ALPHA labels 
~re are limited to a maximum or;. six ch.a.racters 

tecau£,e -that.'s all ~ou can store in a regismr. 
(Unfod.ul'1a-te.ilj) there is no XEQ IND ALPHA 

function) SO!jOLl must s.tore the. Iubel in a. register ~irst.) 



As a good tirol exaYT1ple) here's a. ... 

Ch.al\en~e~ lJrite a Short pro~:rarn. (10 steps or 

less) that stores the inteeers 0 through 19 in 
regls~rs 0 through Iq) respective.l~. 

Solu:Uon: Here '& one wa13 to do it: 

01 LBL "'fIll 0b 5TO IND X 
02 .0 19 07 RDN 
03 LBL~ 08 ISG X 
~ ENTER 09 GTO 0ra 
05INT 10 END 

It !j0U have the SIZE set below 020 data 
registet5, !jou'll get a NONEXISTENT i~ ~ou run this 
progf't\m, because ~u will not have enoush da~ 

registers. ChClnS€ line 02 or chan.ge the SIZE, and it 
should work.. 

If ~ou were able to write this prD5rarn without 

looking at the SO\V..tiOIl, 90 to fXl5e 173. 

If it was Q stru.g~le) 30 to the ne.xt p<l,ge ) 



01 LBL TFILL 
02.01'1 

First) aher t.he \abel) we pu.t th.e numbe.r.01 'I 
into the X-resister. This is going to be. th.e inde,X 

number tor the ISc;. loop) and. it s also goinS to 
ad: as an index for indired storase.. (Remember, 
.01 g is the same as 0. (J) I 9 and) a-:. an ISG- index) 

it also acts the 5CUne as ~.019@J .) 

03 LBL ruo 
Now we. put in a loca.l \abel a1: the. head of the 

ropeating loop. Notice thai eve~time the label is 

reac.hed.) the. i nde)<. number must be 1n. -the. X-~ster. 

04 ENTER 
Inside the loop) the first thing to do i-:. to make a. 

cop~ of the index number in the Y-regtster. 

0S INT 
Next) we extra.d:. the integer p:>rtion ot the index 

number in the X-register. For exQl'f'\ple) if thQt number-
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is 0. 0 I g) the INT function produ.ces the number (l) 

in the x- r~ister. 
~ 5TO INDX 

Here's the elegant pad:: STO IND X SQlj~ {(s~ 
a. coplJ of the value in. the X-register into 1he register 
lndic.o.~d b~ the X-reeis-ter.) If that number i~ 0 
then 0 gets stored in re.gi5ter 00. If it'& I g) it 
geh st:ore.d in. regtster I (t 50 the ver~ number 

pu wa.rd: to st:ore is a.lso the one tha.t tells the. 
compu-ter where to store H:! 

Bonus Quesl:.i.on: Wha.t. would happen if we used. 
STO IND Y at line 0b? 

YI0·S = (1:Lb .S'-)= (£'-) =9 <SSc3.Jppo va.J!pu~ Utl '3,\/ 

.( ~:0tr :ttl (uo1':>.1o/\ ol\H!sod olP. -pu1?) h"O('1hUtl (uoH.Jod 

...J""QS~:P.J1 0Y+ h/uo s.Jap!5UoJ t;u~5Sa.JppO -po.J!pUl. 

1-119 ·Ja=l.<;~bo.J:A, Q~-t lJ~ S,t'tll.jM 10 \Jol~.Jod ..Jab~tU! 

~ jO hdOJ "0 5U~'01:\J0? Ja:tc;~~...I-X 'DY-L ob'U!'{t aUJ'OS i1y+ 
Y1ji.:JOXd or 1!1:ts rrnor'l lJJo_ioo.Jd o~.l :.Jof"1SU\j STluog 
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Now to wrap things up: 
07 RDN . 

LJe bring the. unmolested. verslon. of the il'\de.x 

ba.ck down from the. Y-ret:jister to the X-register. 

08 ISc;. X 
09 GT00~ 
10 END 

Now we increment. this incle.x ancl)Q.s ~ou 

remember from th.e "Decisionrno.king in Programs" 

sed:i.on) the new in.teger portion of the inde.)( is 

corflpared to the first ~e. disits of the tra.cHonq\ 

portion. If the. inteser portion is gre.o.-te.r) then 

GTO ~ is skipped) and we're. done. But, if the 

inte.ger portion is. less) then ~he.re)s no skipping. 

and. GTO rtIo sends the prCXjrwn pointer bo.ck to 

LBL !Db, with the newl~-incren"\ented 'rnde)( sittin5 
in the X-restster. 
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At this point in the eas!j prOjrammin,5 cou.rse., 

!jou. know the following: 

I. You know how to execute an!j function given the. 
name of thai func.tion. You a.re. no longer ccnfused. 

b~ the u narne" of a function and. the. "a.rgu.rnent" 

of a fund. ion (p:Age Li5). 
2. You know how to pic.ture in ~our mind the. 

memor~ stru.ctu.re (da.t.a. re9ist.er~, program 

rne.lT\or~) sta.ck re.slsters, displa'J) ALPHA- regi.ster) 
of the HP-Lj\ (pQge 8). 

3. You know how the sta.ck works (pa.ges 58 -80). 
LJ. You know the. difference between ke~ing ALPHA 

data. into the ALPHA- registe.r and ke~tng a. 

fu.ncHon name into the di5pla.~. Bot.h of these 

things ore done in ALPHA mode.) but the~ are. 

c.ompletel~ differellt (pages 25) 56, IL.jY-I~5). 
5. You know thQ-t when we Ire. disc.ussing programmin3 

and we use 9,uot.e ma.rks ill a. keljstroke listing, 

t.hose 'tuote marks rne.a.n.: press the IALPHA\ ke~. 
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b. You know when your computer is in RUN mode) 

and when it's in program mod.e. You know h.ow 
to set from one mode to the other (page 88). 

7. You know (with. a.litt.le contempla.tion) h.ow to 

So from an eotiuaiion to a. se9,u.ence of k.e);strokes 

to a simple.) I inea.r (one time through.) program. 

You know that ~ou can use a. program like this 
to run Sl"eQ.t h.ordes of da.ta. through o.n ~ua.tion 

b8 simpl~ entering the da.ta.(a.s input) and 

pressing the ffiZ§] ke.~ (page (13). 

8. You know about ALPHA prompts and AVIE'W' 
and u!>ing ALPHA data. ina program (pages ILJ7 -159). 
'l. You know thQ.-t. certa.in funcUonl:> ore II ~e5. or no" 

q,u.estlonc; (like X .. 0?) and tha.-t. if th.e OJ\swer to 

t.h.ese ,\U€stions is rlQ) the. followi.ng line in the 

prOCjra.m will ~ be execu.ted (page. 121). 

10. You know tha.t ~ou ca.n use. th.ese condi-tiona.1 

test fu.nctions as a. basis tor mQkin~ decisions 

in 0 progra.m (po.ges 12.2 -125). 
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II. You know about program branching. You know 
wh.en to u.se a. GTO sta.ternen1:. and. when to 

use an XEG statemen.t. You know wh.en. to use. 

Q. global label a.n.d when to use. a.. local label 
(pages 102 to II~). 

12. You know what a. "loop" is in 0. progf1lm arrl h:>w 

to con.ditionall!j branch. out of a I cop (pages 135 tol~O. 

\3. You know how to move. around. in. progrtl.!T\ memor.'j. 
You know how to use the CAT I f'unction to 

position the program poin.ter to an~ global label 
or END in progrQm mem.or~. You. know wh.a.t RTN 
does in. RUN mod.e.. You know how to use the 
GTO 0 fund:ion. and ~u know what GTO EJEl 

does (pages 33 J 10h) '17 -100). 

II{ You have a good feeling tor what tlags an? and 

how to use them (pase 12b to 131). 
15. You know how to -tu.rn. the HP-Ljl off wlthOl.d:. 

pressing the JON I ke~ (Hi.n.t:IXEQ,luOFFll
) 



lb. You know tho..'\:. nowh.ere in the. bo.lcon~ .scene. 

does Juliet wonder where Romeo i.s (Ad. II l scene ii) 

Well) an~wo..~) ~ou know all these thinss plus 
a few others. So it's time to delve irtto the 

purpose. of this book ... progrQrY"\. d.evelopment 
(You didn't know ~ou. were. still reading the 

introduction, d.id !:10u?). 

Our first. cnallen.9€. wtll be a ~airl~ cornfT\On 

application. Check.book ba.lancing is sornethins 

t.h.at most of us. ho..ve had experi.enc.e with. COot 

least the o."\:.ternpt lS fa.miliar). So together;we 

can develop a fo.irl~ extensive chec.k.baok-ba.lQ1'\c~ 
prosra.m to incorpora.te rna.n~ aspec.ts. ~ HP-L11 

prosra.rnm.l n,g. 
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Challenge: There are three major sbaps to 

balancing ~our c.hec.kbook. Write down thes.e. 

three s te.ps. 

Solu.tion: 

I. Find th.e balanc..e... trom tl->e last. time ~ou 

balanced ~our check.book.. 
2. Add 0.\\ the. deposits and in.terest since that 

time. Record the balanc.e resulting ~rom each. 

addition. 

3. Subtrad. all check", and.. c.hwgel;. Record the 
bala.nce from each check or charse. 

After performing the above three steps) ~our 

ch.ec.k.book will be ba.lanced.. Ba.sica.II~) what we've 

done. here is defined the process b~ which. we 

balance our ch.e.c.k.book.c:.) in terms th.a-t are ea.s~ 

for lJ& to understa.T"\d. 

You. could. to.ke. this list. of th~e checkbook. 
balancing steps) hand it to one ot ~ur h-iend,=-> 

o.nd.. th.ej c.ould. follow it with no problem. 
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In a. sense, our ch.eckbook-balancing pro,gra.m 
is. complete. LJe understa.nd the problem) and 

with. th.e-se. tnree ste.ps) we 'va d.eveloped a. 

solutiof\) or program) to handle the probJem.. 

~u..11if~T W~ EI}6Y! 
Gu.esHon: l..Jha.t would happen if pu. were to 

expbin Q. re.c.ipe. to Q. sma.) I chi.1d. (l.\ to "7 ~eQT"S old.) 

in the. to\lowing manner? 

"Get 0. cup of flour) ~ cup shortenin3) 

~:t teaspoon. salt, a. ta.ble.spcx>n of susa.r. Then 

cut t.h.e. sh.ortening in.to a. mixture of. th.e flour, 0 

SQ.1 t) and 5ugo.r; unH I th.e. ch.unks are abou.t the. 

size ot peas. Next:, add a. couple tablesp:x'ns of 

cold. wa.ter Q1\d. blend with. a fork (n.ot Coo mu.ch). 0 

Sha.pe. t:t.e dough. into a. tnll, and roll it ou.t an.d -VOILA! Pie cru.st: (n).\) 

Answer: The child wou.ld be dumbfounded.. 
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• 
Nevertheless) this is the wa~ we. think. As we 

develop and gain experience tn lite) man~ of the 
d.etatls of do~- to-da.~ tasks become automatic­

the:1 reCf,Llire DQ conscious thous~t. Driving a car i~ 

a prime example of detai Is becoming aLltoma.tic. 

(es peciall~ a car wi th. a. stctrdQrd transrni 55 ion). 

1t ta.kes po.t.lenc.e and- eHort to expla.in 

SOrT1.ething to a sn'la.11 c.hild. We ad:,u.all~ have to 

slow down Q.l$ -t.hinki~ process and. a.nal~:f'~ each. 

step. 

If ~OLl were explaining our pie.c.rltst re.cipe to 

a. smo.ll child) the {irs!: step of the recipe. would 

proba.bl~ tn:msIQte. in.to somethin.g like th.is: 

Ie Now listen) here is a. or'\e-cup m€QSu.re (note 

th.e visual aid). G-o over to the flour CQrI ond 

sc.oop out on.e cup of flour. You'll hQve to use 

this knife to level oH the tOF so you have 

exa.d.l~ one cup or flour.) So !j0Ll see) it takes 

more words a.nd more effort to explain Q. 

process to a. sma.ll child) becau.se 0... child)s 
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thinking process [s less cOrrtplex tha.n ours. 

Tl-te (Ithinkingproc.e%'lof the HP-LJ)(orofa.n~ 

compu.t.e.r) is far less complex than even thQt- of 

a small child.. In ord.er to prOtjrnm the. HP-Lj\ 

to d.o Q. task) we. first have. to expand the 
steps b~ whic.h .wg do thin.gs into man~ more 

st.eps) ea..c.h. mlAch simpler. In. other words) we. 

have to trans/ate our complex thinking proce!;s 
into simple terms tha.t the HP-lil undersmnds. 
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ChQllense: Rewrite. the three. chec.kbook-balancing 

steps ill h.rms that are closer to th.e. wa~ the HP-'-jj 
Uti. k II nm 5. 

Solu.tion: 

I. Prompt. for initia.l ba.IQrlce 

2. Store iniUa\ bahnc.e. in a. numbered regi.ster. 

3. Prompt for th.e input of eith.er 0.. ch.eck) charge) 

deposit, or interest. 

~. If the inpu.t i& 0. chec.k or charge) 5ubtra.ctit 

~rom th.e bo.lance. 

5. If th.e input. is adeposit or interest) add. it to 

the. 6o.Ianc.e. 

~. Displo.~ the new bo.lo..n.ce. 

7. Go back to step 3. 

Your solution to this 'luestion. mCl~ vo.r!j 

considera.bl~ from ours. Here is wtere ~ou. sto.rt to 

develop ~u.r own prosra.mming tecl-tn.iq,ue. 

Ever!jone will a,pproach. a solution in a. sli~htl~ 

diHerent mann.er. However) for thi& ~lrst progra.m) 
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it tT1.a.~ be easie.st for ~ou. to follow fairkjclose~ to 

ou.r develofment techni<tu..e.. 

You. can see thai wha.t was three genera.l steps 

ho..s evolved int.o seven more detailed. steps. Each. 
of these seven steps carries a. simpler concept than 
ea.ch. of the origin.o.l three. And. ea.ch. of these. 

seven steF-> (( sou.nd.s closer II to the langu.age of 

the HP-Ljl. 
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Challense.: E'l.llipped. with. the. pre.vioLl"; seven 

steps> cLevelop an HP-Ljl program to balance 

~ourcheckbook. 

Solu.tion.: 
01 LBLTCHKBK 
'12 FIX 2 
03 SF 27 
0'1 TINITIAL BAL? 
05 PROMPT 
0b STO 00 
07 LBL 01 
08 TAMNT?C,D, E 
0q PROMPT 
10 LBL C 

II CH5 
12 LBL D 
13 ST+ 00 
H TBAL:$ 
15 ARCL 00 
Ib PROMPT 
17 GTO 01 
18 LBL E 
Ig RCL 00 
20CF 27 
21 END 

It this make ser\Se to ~Ou.) head to rase lew. 

If :!ou.'re even slightl~ COnfu.6ed) -Chat's good. 
A completel8 u.nexpta.i ned list of HP-'-II code 
should be confu.si.ng. 

wha.t follows [5 an ex pla.ned: ion of the thou.ght 
process that is rectu.ired to p from the seven 



l 

steps in Ensll5h on. pa.,3e 182. t.o the 21 lines of HP-Lj/ 

ccxk that appear on po.ge. 18LJ. 

First) don't expect.. to sta.rt.. Q.t. the top o~ th.e. 

list. Th.e ord.er of the steps will reflect the order 

-I:.ho.t thin.gs are done. in th.e. comple.ted prcsrorn. 
But tha.t. d.oesn't meo.n ~ou're going to start: 

developing the program 0.-1:. st.ep l. 
The first thins to do is to search thn:n.L,gh. the 

list: for the steps tho:t are most signiticon.t to -the 

pr0.sram. BD.5icall~) wha.t :lOU Ire look.in.g for are the 

stEps that look like the3LJilJ reLtuire the most: work. 

You will develop these steps first and then design. the 
rest of t.n.e program around them. 

In our list of seven st.e.f'~J steps Lj and 5 are the. 
onJ~ steps that will re'tuire some t~pe of calculo.i:ion 
and some t~pe of d.ecisionmo.king: 

Lf. If the input is a. check or charge) subtra..d:. it 
from the ba.lance. 
5. If the input is a deposit or tn.terest..) a.dd it to 

tl.e buIQn.c.e. 
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Looking o.t steps Li a.nd5) JOU c.o.n see tha.i:. the 

HP-Lil will ha.ve to trea.t an inpu.t in one of two /.J<1!js) 

ckpendin9 on whether it is a. check or a deposit. 
Now) t t boils down to this: one tJa.~ or another, ~ 

are. goin9 to ha.ve to tell the HP-4) whether!jOLl 

are tT"\puH:in,g a. crteck or a. d.eposit. 

Tkere ore man~ Wo.~S to tell this to the HP-LJI. 
lJe feel the easiest ~ is to h.ave one ke:3 to press 

for a check or char:ge a.T"\a ollOther ~ for 0. deposi t 
or interest.. 

LJe notice (b~ observtns some of the progrDft1s in 
1:h.e Stancla.rd Applications book) tha.t it is 
possible) b!j using IOCQ)-ALPHA labels o.nd USER 

mod.e) to design our prosro.lY\ 50 that one ~~ 
(&0.13 th.e @ ke~) can mean 0 check or charge) and. 
another ke~ (the [Q] ke~) c.a.T"\ mean 0. deposit or 
int.erest.. 

So) when the. pro,gram is complete) we LJO.n.t. to 

be able.. to key iT"\ an arnoUT"\t) press the K1 ke~) 
and have the HP-iil treat that. amoun.t like 0. check 



(that is) subtrud: .. that amount from our bctlance). 

likewise) we want to be able to ke.:J in an amoun.t) 

press the [QJ ke~) and. have thQ. HP-LJI treAt that 
amount like a d.eposit. 

The onl~ difference. between the Wa~ a eh.ed. 

i~ treated. and. th.e wa~ a Je..posit is treated. is thQ.-t 
0.. check. is subtruded. from. the bo\ance)wh.ile Q. 

deposit. is added to the bo.lance. Other than that, 

the program shOLlld treat Q. check th.e same.. as 0.. 

deposit. 

Now ever~one remembers that Qddi"3 the 
ne.gative of a number to sornet.hin5 is ju.st like. 

su6trud:.in.g that number. Tha.t. is) 
a.-b=a.+(-b)=(-b)+a.= -b+Q. 

So) when we press the [£) ke~) it the HP-41 
ju.st pu.ts a nepiive sign on th.e amourr!: we ke'yed 

in) therdreats it like. a deposit> that shouJd do 
the trick! 



With 0.11 this in mind.) we c.a.n sketcn OLLt. a.. rou.ttn€ 

to hand Ie steps i.J and 5 of our list: 

LBL C 
CHS 
LBL D 
RCL BALANCE 
+ 
STO NELl BALANCE 

Of course) the.re are no "RCL BALANCE" or 

"STO NE\J BALANCE'} fu.nctlons on the HP-LJI. 

Bui we. ha.ven.'t desisn.a.ted. a. st.or~e. regist.e.r 

tor keepirs the bula.n.ce ~e.t. B~ usin,g this method) 

we can or.9aniz.e our thoughh in a. language thai 
is close to wha.t the HP-L// uses but is siill easil~ 
und.erstood. b~ us. 

The six I tnes a.bove will ~\}st about to.ke care of 

steps L.j and 5 of our list. Le.t)$ put those steps 

on the back burner for a. second.)and look a.t the others. 
~ 
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Challenge: Translate step I (promFt for ini.tial 
bolance) into HP-Li\ 'e:z.e. 

Solut.ion: TINITIAL BAL? 
PROMPT 

Tha.t was eo.s~. The line TINITIAL BAL? will 
place those ALPHA charo.ct.ers into the ALPHA­

register. Then, ac; ~ou know, PROMPT wtll halt 
program execu:tlon after filling the d.i.spla.~ with. 
the messase in the ALPHA-resister. 

Step 2 (store initial balance) is also an eas~ one 
to translate. It jLlS1: rectu.ires that :!ou. pic.ka 
nlAmber (we cho5e 00) and. lAse that regist.er. So 
step 2 becomes: STO 00. 

Step 3 transla.tes much like step I. All we need. to 

do l£> th'tnk of aneffed:.ive message (preferabl~ less 

than 12 charad.erf>, so the displQ!j doesn't sc.ro1l) 
and plAt· a PROMPT a.fter it. So step 3 becomes: 

TAMNT? C)D 
PROMPT 
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• 
"The message that we c.hose reminds the user t1,a.t 

an amoun.t nee.ck. to be k.e~ed in and. that: either the. 
[g ke~ (ch.eck) or the [Q] ke~ (d.e~sit:) snou\d..be 

pressed.. 

Cho.llenBe: Transla.te step ~ into HP-Lj I c.ode. 

Solution: TBAl;. $ 
ARCL 00 
PROMPT 

The first. line is JUS1: a. text message. Th.e second. 

line. appends the nW'r\ber in register 00 to the. 
contents of the. ALPHA-register. And, a.s ~ou. 

know, the PROMPT ca.use.s program execu.tion 

to ha.lt with the contents of the ALPHA-resister 

in the dic;pla::1' 



Challenge: Go bo.c.kand looka-l:. t.he roLltine. we. 

sketched OLLt to hondle steps Li OJ1el 5 of our list. 

Rewri r.e these six line~ into HP-LWe-ze. (Remernberj 

reSts 1:e.f 00 contains the balance.) 

SoILLtton: 

LBL C 
CHS 
LBL D 
RCL 00 
+ 
ST000 

or 

LBL C 
CHS 
lBLD 
ST+ 00 

Sinceweare concerned tnacanupdate.d 6a.1a.nc.e be 

rna.inta.ined. onl!jlll. reSi.ster 00) !J.J€ can use the 

ST+ (store-plus) ~und:ioll. to add the.. deposi.t. (or 

the negoJ:.lve amoLLn:t ot =the c.heck ) to resi.ster 00. 

The se9,uenC€ ReL 00; +; STO 00 would do 
almost the. same thin3J e..xc.ept it- would-leave !:he. 
updated balance in the X-re.sis re.r as well. 



• 
Up to now, the pr"3ram looks like tnis: 

I (TINITIAL BAL? 
. lPROMPT 

2. {STO 00 
3 (TAMNT? C) D 
. ~ PROMPT 

LBL C 
Ltand5 CHS 

LBL D 
5T+ 00 
TBAL=$ 

b. ARCL 00 
PROMPT 

7. (,0 back to step 3. 
We've tra.nsla.ted. six of the 5even steps into 

HP-Ljl code.. Th.e. e.event.h st.ep l5 obviousl~ goin9 

to be. a. GrTO sta.t.ement. But fir&t. we h.ave to 

insert a LBL 01 the top of step 3, so the fil'1D.\ 
routi ~ looks like thi5: -.... 



• 

01 LBl 'CHKBK 
02 TINITIAL BAL? 
03 PROMPT 
eJL/ STO 00 
05 LBL 01 
0h TAMNT? (,D 
07 PROMPT 
08 LBL C 
0'l CHS 

10 LBL D 
II ST+ 00 
12 'BAL=$ 
13 ARCL 00 
I~ PROMPT 
15 GTO 01 
Ib END 

So we've developed. our fir:.t c.omplete progrn.rn) 
risht? We.II) not reo.\I~. On.ce we've ~in.\.c:,he.d. 

codinS a. problem for th.e. HP-LJI) we 5hould take 0. 

look u-l: it to see if there '~ a.n.~thing that. we have. 

assumed. about the sta.tus of th.e. computer (flags) 

di5pla~ sto.b-l~) e.tc.)- things we should. esk6lls~ 

0.1. the. be,ginn.tns 0\ the. program. 
In other word~) we ho.ve to lni.tla.lil..e the. 

sta.tu'E> of t.he HP-Ljl $0 tho.t the progrQ/'Y1 will 
a.lwo.~s run. correctl~. If we us.e some flags In. the 
program) Qnd we need those fla.3s to be. dear in.it:iall!1) 

we. should ho.ve the pro~:rarn dear them. 
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In tne CHKBK program, we use local ALPHA­
la.bels. So) when the c.omputer i§ in USER mode. 

CArd the prcgmrn ~int.er is position.ed to thi.s pr"3ramJ 
those labels will be. Q.ssigned. to thei.r resped:i.ve 

ke~s. The gj kej becomes X EQ C) for exctmple.. 
Therefore) if the computer is ~ in. U5ER mode) 
the program will not w::>rk.. So we. initio.l\ze USER 
mode b~ inserting a. SF 27 a.tter the first line. 
of th.e progrnn"\. llSe.-t t1as 27" mea.ns (I turn On 

USER rnod.e.. ll Now th.e pr~rn.m w't\\ turn on USER 
mod.e. 

01 LBL TCHKBK 
02 SF 27 
03 TINITIAL BAL? 
WI PROMPT 
05 STO 00 
0b LBL 0\ 
07 TAMNT? ()D 
08 PROMPf 
0q LBL C 

10 CHS 
II LBL D 
12 ST+ 00 
13 TBAL= $ 
ILJ ARCL 00 
15 PROMPT 
I" G-TO 01 
17 END 

NowJ who.t other improvements ca.n we make? 
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How abou.t this? 

Since we're dealing with dolla.rs and. cents) 

the program shou.ld set the d.isplalj to show orJ~ tt.Jo 

dec.imal phces. 
Also, beside£. the check (0) ke:\ and. the. deposit 

(f]]) ke~) it would be I1lce. i~ there. wo.s an exit (I§) 

kelJ b~ means ot a Ioml ALPHA-Iabe\. Then, when. 

~OU' re all done. balol"\clf\3 ~our ch.e.cki rl3 book) YOlA 

could press the [fJ ke~ to RCL the. ~i.1"\01 bal~f"\c.e. 

to t-he X-reSls-ter and send -the. p~ram poin.ter 

to *=he EN D of the pro9>fQtT\. 

C hallen.!je.: Make the above improvement6- to 

the program. 



Solut.ion: 

01 LBL TCHKBK 12 LBL D 
* 02 FIX 2. 13 ST+ 00 

~~ ~~I~iAL BAL? \~ TftcLL" ~0 
05 PROMPT It> PROMPT 
0f> 5TO 00 17 GTO 01 
07 LBL 01 .. 18 LBL E 
08 TAMNT? C,D,E 19 RCL 00 
09 PROMPT 20 CF 2.7 
10 LBL C 21 END 
II CHS 

It This sets the dispta.~ to show two decimal places. 

"It LBL E jLLS1. recalls th.e tinal balc:mce into the 

X-resister and. turns off' USER mode. (We tDr,got. 
to mention. turnlf13 ot~ USER mode.) Wh.en 
~ou. 're oJ I don.e balo.n.cing ~our c.heckbook) press the 
(g] ke~. 



• 

Challense: Le.t's 5Cl.:J thn1: ever~ check ~ou write. 

carries a $0.25 charse. Modif~ the pr"8ram to 

take care of thIs char.,ge. 

Solution: 

01 LBL TCHK BK 
02 FIX 2 
03 SF 27 
0'i TINITIAL BAL? 
05 PROMPT 
0b STO 00 
07 LBL 01 
08 TAMNT? C) D, E 
09 PROMPT 
10 LBL C 

* " .2.5 
* 12. + 

13 CHS 
1'1 LBL D 
15 5T+ 00 
Ih 'BAL=$ 
17 ARCL 00 
18 PROMPT 
19 GTO 01 
2'1 LBL E. 
21 RCL '10 
22CF 27 
23END 

* lines II and \2" make up the modifica:tlon. There)s 
a problem with this, however. Now the. [fJ ke..~ Can 

handle onl.:J checks. H ~our bank. charges ~ou) sa.~) 
$3.00 a. mont~ plus 25 cent.s for each. c.h.eck) 

there'5 no 51:ro..ight:forward. wa~ to dedu.c.t. the. 

$3.00 charse. If ~ou ke~ in 3 and press 1fJ) the 



program wi II deduct. $ 3. 2.5 from ~ur balance. 

To remed:i tilts. problem) lJe c.a.n just inse.rt 0.. 

LBL c (Iiftle 'e/l) after line. 12.. Th.en for checks) 
~u can press the. [9 ke~) and for straight charges, 

~u. co.n. press IS!J 1£]. 

So the complete. prognun looks I ike this: 

01 LBL TCHKBK 13 LBL c. 
02. FIX 2 1'1 CHS 
03 SF 27 15 LBL D 
0'1 TINITIAL BAL? If, ST+ 00 
05 PROMPT 17 TBAL:: $ 
~ 5TO 00 18 ARCL 00 
07 LBL 01 I q PROMPT 
08 TAMNT? C,D,E 20GTO 01 
0q PROMPT 21 LBL E 
10 LBL C 22 RCL 00 
I I .25 23CF 27 
12 + 2L.J END 



l 

The next program we will develop is Q. program. to 
convert: feel., in.c.nes, and slxt:.een~h.s of an \nett in.to 

teet an.d decimal fra.ctions of feet, and vice. verso.. 

For example) I foot 6 '3",,, inc.hes will be converted. 

to 1.515b25 feet)a.nd 1.515"25 fee-c wtll be 
conver=ted to I ~oot:. b 3"1" inch.es. 

The calcu.lations involved in this program. will be. 
preh~ simple. The rnoin emphasis o~ this progra.m. 

will be the formal at the inpYi and. QU.tput. We. 

h.ave to develop a reas.ono.ble. WQ!1 to input feet, 

inch.es) and sixteenths of on inch. ~ 

Now, it would be best it we could. ke~ in one. 

nu.mber to represent all three unih (teet, inches) 
If,T~!O). Let's develop 0. format for inpu..t of three. 

different thins=- with one number. !>o 
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Challense: Convert 3 hours) 2 b minu:l:es> and. 

ILJ seconds into hours Qnd decimQI ~rad:ion5 ot hours. 

Solution: 3. 2b I Lj IXEQ.I" HR') d.ispIQ~s 3. Lj3722. 

50, 3 hol..lrS) 2.b minutes, and lli seconds. i.s eq,uo.\ 

to 3. J..j3722 hours. The poi.nt here is t.h.a.t for certain. 

fund ions on t~ HP-Lj\) one n.umber can represent 

ditterent thin.9s. The HR (HOUR) ~unc1:.i.on looks 

a.t the number in the X-resister as meani.ng hours) 

minutes) and seconds in the rorrn. HH. MMSS. The 

HH means ((number at hours,') the MM means 

((number of minutes/l arJ.. the SS means II number of 

secord.s,ll There are onl~ twopla.ces reserved. for 

minu.tes) because th.e number of minut.es wi II never 

exceed. 60 (tha.t 's an hour) and.. fractions 01 min.utes 

are expressed in sec.onds. (However) there a.re 

o..d:.ual18 more than t.wo pla.ces reserved. tor seconds. 

It !jOU want to ke!;1 in 57 ~ sec.ond.s, tJou would. ke~ 

in .005775) because 3,/Lj= 0.75. Th.e frad:.ion. of a. 
second is ke~ed in a.fter t.he wh.ole 5ec.ond..s.) 
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In the last c.hallen,ge) one number represents. hours, 

minutes) a.nd seconds. In th.e pr0,9n:tm we're 

developing, we want one. number to represent 

feet) in.c.h.es)and sixteenths of a.n. inch.. 

Cha.llenge: Express Lj feel, 8 'liE. incks in a ~ormat 

similar to the. HH. MMSS format. 

SolulLon: Li.080'1 (FF. IISS) 

This is the input. format that we '/1 use in our 

conversion program. We will k.e~ in feet., inches, and. 

sixteenths of an inch, using the ~rm FF. IISS. 

Here, FF means "number of teet," II m.eans {(number 

of inches," and. SS means Ie nu.rY\ber of sixteenths." 

Two plac.es each are reserved for the inch.es and.. the 

sixteenths. Thi5 ma.kes good sense, because th.ere 

will be,a.tmos-t, II and. 10/,'10 inch.es (.lJ~) in an.'j 

fra.ction of a toot. 



• 

Cha.11ense: Sketch. down. the genera.l steps 
re~uired to convert an.inpu.t. of the form FF. IISS 
(feet., inc.h.es, sixteenth.s) to feet and. decimal 

fraction of a foot (we "I represent the outpu.t 

forma.t b!j FF. ffff···.) 
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Solution: 

I. Get th.e inpu.t 

2. Take the inte,ger port-ion and. 

SQve it. This is th.e number ci 
whole feet. Also) save the 

~ro.ct ional per Han. 

3. Multipl!1 the fracUord 

port ion 6~ 100. 
i..J. The integer portion o~ that 

resuH: is the number eft whole 

inches) and the tracHona.l 

porHon is the number of silCteenths 

divid.ed b~ 100. 
5. Divide the frad:ionQ\ part b:11. 92 

". Divid.e the number ot inch.e~ 

b~ 12., o.nd. add Llp an the parts. 

((ViSUQI Aid)) 

IFF. Ilssl 

lEEll. II 551 

[ff] \ILssl ........ 

7. The result e9,ua\s the sum FF +ft + f~~ 
-2.03~ 



Wha.t we.'re shooting for in the solution. \'2> this: 
First) we. wo..ni:. to save the FF pa.rt o~ the inpu.t 

becau.se th.b is the number of wh.ole feet) a.nd. we 

d.on.'t need to change. th.is in th.e fi.nal answer. 

Next) we need. to get the.. number ot inches 

(II) a.nd divide this b~ 12 (there a.re 12. inc~e5 

in a. foot). Then we ha.ve to get the number o~ 

sixteenths a.nd divide it b.:! 1~2. (12 * I") si.nce. 

there's 1'12 sixteenth.s-of-an-inc.h. in a. foot. 

1ii£ "llt.1\L ~E~UL-T: 

/ / 
f c IX ~ • + n ..,.. J..42-

/ / // . 1//;; '/, 
/. / / / I 

//1; 



Cha.\\enge: 5k.et.c.h. down the steps r~l.lireJ. to take 
0J1. input of feet o.nd decima.l fra.ctions. of feet 
(FF. H~H···) and. convert. it to feet) tnches.) and. 

s i)( :r ee n.th.s of QJ'\. ,11th.. 

Solu.tion: 
I. Get inpu.t. of FF. ffff··· . 
2.. Save the in.teger portion} FF. 
3. Mu.ltipl~ th.e fra.d.i()(\Ql portion. b~ 12. and. save 

the integer portion of th.e resu.lt) II. 
Ll. Ml.llUpl~ the remaining fmction b~ I~) SS. CLefs 

leo.ve fractions o~ sixteenth<; just like n-a.dlons o~ 

seconds.) 

5. Save the result in the X-resister in the form 
FF. 1155 (F F + Pee + I!~ •• ) . 
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Le~'5 run an arbitra.r~ input tnrougl-t these. steps 

to &e.e. i.~ the~ work. Tr~, for example, ILJ. ~ feet. 
First, sa.ve the integer portlon) I L.j. Then, multipl~ 

.£1 b~ 12. to get 10.8 and.) O-sain.) save the in~er 
portion. So far we h.a.ve IL.! ~eet, 10 inches 1 and. 

8 te.t"\th.s of an. in.ch.. To c.onvert the. 8 tenHls to 

5lxteenths) multipl~ the.8 b~ lb. This ,gives 12.80 

so the final result is lL.!fe.e."\:) 10 1l..9o/i() inches. So 

ou.r 3enero..1 icl.ea seems to work. 

From the wa~ things are working out, it looks 

like we a.re going to d.evelop two in.dependent 
programs. Olle of these pro3ro.ms will take an input 

of the form FF. II S5 and return feet and. decimal 

~r-Q.dions ot teet. Th.e oth.er prosra.m will take. an.. 

input in the torm FF. fHf'" an.d return. it in the 
form FF.IISS. Th.ese two programs will be a. 

ma.tched pair of functions much like the. HR (hour) 

and HMS (hours, min.utes, seconds) fu",d:ions. 



Let's call thi.5 ~ir ot functions FT a.nd. FIS. 
I. LBl TFT 
2. Get. inpu.t.of FF.IISS 
3. Save t.he inte,ger portion: IFF!. 
'1. Multipl~ the fractiono.l portion b~ 100:\Il.SS1. 
5. So.ve the integer porUon: Illl. 
f,. Divi d.e the tractional portion b~ 1.92: [f'l11. 
7. Divide the inches b~ 12:00. 
8. Resu.lt= FF + ~i + f.&. 
'I. END of FT 
10.LBL TFIS 
II. Get inpu.t ci FF. ~~tt··· . 
II. Save t.he whole teet:lFFI 
13. Mu.ltip~ the ~ro.d.ionQ\ portion b~ 12: ITI1 
I~. Multipl~ the rell¥linin~ traction b~ If,: ~ 
'5. Result = FF +M0 + ,;;1G0 
I b. END of FIS 



Chaltenge: At t.his point.) ~ou. &hould be able tD 

take the It&t oT si xteen. steps from the previous page 

and convert them to HP-lil p~ram lines. Gi.ve it a. 
tr~ and see i~ ~ou. can corne up with. a. work.ab\e 

program. It' s possible to do o.n the calcula-Hons 

l.\.Stn.9 onl~ the sta.ck registers. 



Sol ution: 
01L8L T FT 
02. INT 

- Assume the x-regisbl,. contoln .. FF.IIS5o 
- ~eparute the wl-\ole feet 

03 LASTX 
0't FRC. 

- Get; bclck. FF.lIS5o 
- Telke .!ISS 

=l Mu.ltipl~ b~ 100: n. 50S 0"* 
05 1 E2. 

07 INT - SePClrClte. U 
08 LASTX - Get. boLl<. n.5oc; 
e'l FRC - Sep~rQte .5oS 
Ie 1.'12. -1 & 5.lit.. 
II / _) I.~· l1U: : c.onvert si~teel\th$ to cW:.lrnol. 

12. XoY - Get II 

:~ ~'2. =} f{: c.onlfert inch.e\ to declmClI 

15 + -_l Ren,lt- FF+ *+ ~ 
1& + ) 
17 RTN - END of FT rou.tine 
18 LBL TFlS - Assu.me X-r«siste,. contQins. FF. H'H'" 
Iq INT - Sep,v'Qte whole feet.: FF 
10 lASTX - G-et. back. FF. Hf .. , 
11 FRC - SePQ,.~te ~ .... diot\Q\ feet:. HH' .. , 

~ ~ =J Mu.ltipl~ b~ 11. 

1'1 INT - ~PCl"Qte the nW'lbe,. of inches: II 
15 L.ASTX -} 
2& FRC _) Get remQini"3 'l'lI.c.tion 

~~ I: =l hlu.ltip\~ b~ 110: 55 

2.'. 1 El 
30/ 
31 + 
31 1 £2. 
33 / 
3'1 + 
35 END 

-
- END of FIS 
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The program we've developed here tS the If no fri lis \l 
version. T~ere a.re no ALPHA prompt~ or dis.pla~s, 

no beeps or tones. For conversion routines, the 

"no fril/5') version i~ U5uan~ the.. best wa.~ togo. 

To convert) sa~) 13 teet 9~" inch.es 'co 'e.et and. 

d.ecimal fractions of teet, all you have to do is ke~ in 

13. eq0Lt IXEo.l U FT". The re.sult cornes back. in. the 

X-register. 
The. RTN statement at. line 17 just rn.ea.n.s Ie stop" 

(i.e., ret.urn to 1:h.e ke~6oord.) in this case. But) usin9 

this RTN ing,t.ead. of a STOP allows ~ou. to can 
th.is rou.tine as a subroutine ~rom other programs. 

To c..onv12.r-t 12..77"73 teet -to feet.) inches, Md. 
s'lxteenths of an inch, just ke~ i.n 11.77673 IXE.QI 

((FI5lJ
• The END at line. 35 will cause program 

execu.t.ion to halt i.n \:his c.o.se, but it wll\ ad: o..s 
a. RTN if th.e. routine lS called. as a. subrou~i.ne.. 

B~ the. wa~) ~ou would. ha.ve to have a.n e..y.trerngJg 

accura.te ruler to determine tha.~ somethi"'3 wo..s 

e.xad:l~ 12..770 73 ~ee.1: \o~~ 
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We cOlJ.ld. sna:z. up this routine a. bit b~ adding some 

ALPHA m.essages and. making use ot the numeric. 

entr~ ~lo.~ (flo.~ 22) tor repetiti.ve enhies. The 

sno.z'2.&i-up versi.on could. look. somethln.g like. ~is : 

01 LBL TFT 22 CLA '<3 FRC 
02 TINPUT FF,IlSS 23 ARCL X 'l't I" 
03 PRCt-I1PT 1'1 T r FEET 'l5* 
04 CF 22- 15 AVIEV % CLA 

Il:6 LBL 02 2b RTN '17 MCl2. 

ilia FIX Y G7 FS?C U '18 TI- F1 
07lNT 18 G-TO 02 '-19 ARC.L Y 
08 LASTX 1~ LBl TFIS 50 TI- + 
09 FRC ?Ib FIX 0 51 ARCL X 
10 I E2 (rmJ 2.) 31 CF 2'1 52 'I-I II> IN 
1111 32 TINPUT fEET 53 I E'2. 

12INT 33 PROMPT 5'1 / 

13 lASTX 3'i CF22 55 + 
l'i FRC 35 LBl 03 51, IE:< 

15 1,92. 3b INT S7 / 
I .. / .37 LASTX 58 + 
17 XoY 38 FRC. Sq AVIE\,I 
1812 3912. IJb RTN 
19 / ';0 * 101 FS?C U 
20 + ';1 INT b:< GTO 03 

11 + '11 LASTX b3 END 

iho.t CF 2.9 o.~ line 31 deo.r<, a.c.x>.~ the decimClt 

point ',,, the fIX 0 fo,..,.,CI't, (eF ,,"1,,1$0 ""'ppresses 
c.ornrna. .. t\oo.t divid.e "'P bi3 numbet'S.) 

Don't forga the I- s'gne. .. t tones 2.'-1, "6, 50, "nJ 5<" 
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As ~ou can see) t.~ sna;z:z.ed.-up version o~ the 

prosrnm is conside.rabl~ longe.r. Whether this versior'l 

is eo.sier co use. d.e.pends on several things. If ~ol.l 

onl~ use Q, prosrarn once in a blue moor'l, then H: 's best 
to keep the lonser, "friendlier II ve.rsion around.. But 

if ~ou use a. program tre'tuen.tl~) then it's best to 

streamline th.e pro.srnm so ~t. \t's just Q. maH:.er of 

ke~inB in a number or tlJO and. exec.uting the. ri.sh.t 
labe.l. ALPHA prompts and. elaborate output. me.thods 

in short, fre~uentlt:1 u.sed. routines just become 

red.und.ant and. incor'lvenien.~. (LJe 've marked these 

additions with bra.ck.ets.) 

A neQ,1: feature. ot the snazz.ed.-up version that 

d.oesn't a.ppear in the orisinal routine. is the. capo.bilit~ 

for repeating the same. rou.tine. b~ ke~in9 ina. new 

input and pressins IRIS I. For exa.mple.) let's so.~ we 

have six entries of feet) inches, and. sixteenths 

tho't we want to COnvert. to feeL ~ 

-2.12.-



( I.) ii feet 11 5/flo inches 
(2.)5 feet 2 inches 
(3.) 9 ~eet Lj ~ inch.e.s 
(l.J.) II feet. I' I~" il'\Ches 
(5.) <p/'i inch.es 
(b.) 7 feet ?Ie inches 

The ke~stroke solutio", usin,s th.e first rou.tine wou.ld. 

look some thins I ike this: 
KEYSTROKES DISPLAY 

4.1105 IXEG.J II Ff' 
5.02. ~ "Fr' 
9. 0LJ0B IXEGI "FT)) 
11.1113 ~ ItFrl 

.0'l 12. ~ "FT" 
7. OOILJ IXEQJ ((Frl 

ii.9LJ27 
5.1 ""7 
9.3750 
II. 98LJLJ 
0.8125 
7.0729 

Wherens, using the second. routine., the k.e~st.roke 
solutio", wou.ld. look. like. this: 

IXEQJ ((Fr 
ii.1105 IffiJ 
5.02 ~ 
9.0LJ081RISJ 
11.1113 ~ 
.0912 [Rlsl 

7. 001 LJ !illJ 

INPUT FF. IISS 
ii.9LJ27 FEET 
5.1667 FEET 
g.3750 FEET 
II. 9SLJLJ FEET 
0.8125 FEET 
7.0729 FEET 



The second. routine re<:tuires fewer ke~strokes for 

repditive conversions. When ~ou ke,y i.na. number, 

flo.g 2.2 is set. 50 wh.en ~ou. then press ~) the 

GTO 02 is executed. a.nd. the FT conversion ic; repeated.. 

Also, notice thai if .:!ou,d.on't. ke~ in a. number 
before pressing I RIsl) the previous result wi II be 
convert.ed. ba.c.k into feet., in.ches) and sixteenth.s. 

Cho.l\ense: Incorporate t:he feat.ure of eQS~ 

repetition from the steps on rase 2.11 in.to th.e. streamlined" 

version on page 2.0<1. You wi" have. to make. use. of 
flag 22. The end. result will be 0. <tl..lic.k) eo.5~- to-u.se 

rou:tine with no ALPHA prompts or di5pl~s. 



So I Ll.-t ion.: 

01 LBLTFT 
02LBL 01 
03}NT 
0'1 LASTX 
05 FRC 
0bl E2 
07* 
08INT 
0g LASTX 
10 FRC 
II I. q2 
12/ 
13 X<>Y 
I~ 12. 
15/ 
Ib+ 
17 + 
18 CF 22 
19 RTN 
20 FS?C 22 
21 GTO 01 
22 LBLTFIS 
23 LBL 02 
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2L! lNT 
25 LASTX 
26 FRC 
27 12. 
28 * 
29lNT 
30 LASTX 
31 FRC 
32 I" 
33 )Eo 

311 I E2 
35/ 
3~ + 
37 1 E2 
38/ 
39 + 
Ll0 C.F 21 
L!I RTN 
Lj2FS?C 2.2 
113 GTO 02 
I1Li GTO 01 
LJ5 END 



T~e final prCSrwn that we will d.eve.lop is Q program 
to evalu.a:1:e 0. ta.ble ot X-and. Y- values tor an ~UQtion 

that ~ou pro,gro.m int.o t.he HP-L11. 
Most or u.s have done this be{ore i.n an old. a.\sebra 

doss. Back. in algebra.) tne3 called it (t 8raphin~{ an 

e'huation. or ... ploUi.n.3" an e<tuaUon. LJe Grort with 

some e<tua:t.lon llke..~ 

y= X4+5X. 

Now these Y's and X's don't h.ave. a.n~thi.ng to 

do wi.tl\ tl\e X- and. Y-reglsters on tn.€.. I1P-L11. We 
could eQsil~ rewri.te this e'bua:l::iol'\ as: 

B= N+ SA or (OUTPUT)=\INPUTr + 5*ClNPUT). 

But) becau.se it's common to talka.bout e'bLla.tions 

~ro.phed on the X and Y a.x is) we'll use the original 
Y=Xl+SX. LJ~en.eve.r we mean. the X-register) we'll 

writ.e-llthe. X-regi.ster.') Ot.h.erwise.) X means tne 

variable number X in. the e.'l,u.o..tion. 

An~wa.~) to plot th.e. e~uQt..i.on. Y = X:t + 5X) we 

wou Id start. at l sa~) zero O-nd plug in a bunch. of 

va.lues for X to see wha.1: '?value. each. X stves. 
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We would.. 3en.era.1;e. a. table thai looks like this: 

For X eq,ua.1 to Yeodua.ls For X e%ua.l to Ye'buols 
o 0 -3 -~ 
I {, -Lj - '-I 
2 I~ -5 0 
3 2i.l -{, " 
-I -~ -7 1'-1 
-2. -" -8 2.'-1 

Then we could. to.ke 1:he.s.e pairs o.rd pht them 

on a. graph with. the. X-volue. plotte.d h.oriUln.tQ\l~ 
o.nd the Y-va.lue. plotted ved:ic.a.lI~. 

y 

IS 

(-I -If) -s ' 
(-3,-~) ~ 

(-1,-.) 



The pro~ram we develop willsel1eraie t:M X) Y 
pairs, 50 that we can plot the graph of ~ eq,uQ tion 
we program into the HP-LJI. 

/ 
_-;7L----

c:::., .' ~ 
, , , 

'/ , 
,~ ) , , , , 
: ' 
,~ '--, 
, :-' 
" I .f> 
, ;..--------' I - ::.--0>-:...-0\ / <:"?F-'ij, 
, / , , , , 

~-1 ~-~ 
" , 

I I I • 

'~ '~~:J: l ' "" Ie ~·W , . I ; ..... ' 
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Challen,ge: LJrite a rou.t.lne. to do the eq,u.ation: 

Y= LJX3 -12X+5 
or 

OUTPUT= '-I*UNPUT)?!-12*(INPUT)+ 5. 

Solut.iol'\: 
01 LBL TFUNKI 
02 STO 10 
03 3 
0LI Y/X 
05 L\ 
0b * 
07 RCLl0 

08 12 
0q * 
10 -
II 5 
12 + 
13 END 

If this (t throW5 ~ou tor a. loop/' re.view pa..ges 88-Q2. 



Challenge: Using the FUNKI rou.tille, calcula.te 
a set. of X, Y pairs) sta.rti"S 01 X=(2j and increa.sin,g 

b~ 0.25 each time)u.p to 2 (thai's q pairs). PCl~ 

close attention to the motions that ~ou. go through) 

because the program ~ou develop is going to do 

the SClme th.in5' 

Solution: 

For X eau,gl to o 

o 
0.25 
0.50 
0.75 
1.00 

Yecy.mls 
5 

2.0~25 
-0.5000 
-2.3125 
-3.0000 

Eor X eow:U to 
\) 

1.25 
1.50 
1.75 
2.00 . 

y~gls 

-2.1875 
0.5000 
5. Li375 
13.0000 

All it amou.nt~ to is r.his: To ~t the ~irst Y->"ttlue., 
ke~ ill 0 \xe.ql ((FUNKI;) a.nd. ~ne HP-Lj\ will re.-turf\ 

5.0000. So the ~\~t: X,Ypa.ir is 0)5. To 3et. 
the sec.ond. Y-va.lue, ke~ in .2.5 12<E.(WTUNKI » a.nd 
the HP-Ljl will re.turrt 2.0b2.5J etc.. 
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Challense: LJrite.. ou.t. , step b~ step, who..t ~ou. 
ju.st did on the 1o..st p<t.ge, as if ~ou were 

expla.inirtg the process to 0.. ~ri.end. 

Solu-Uon: We.ll) Ie-t's see .... 

I. I read th.e problem Qnd. saW thoJ. 1 wa.~ 

suppo~ed to u.se the FllNKI routlne. to genen::tte 
a table of X, Y po.irs.. I was to begin o.:t X-=-0) 
en.d. at X=2., o.ndincreo.se~ 0.25 e.o..c.h.tlme. 

So 1 was told. the name at the P"'5rarn with whi.c.h. 

to evaluate the Y-vo..\uec:.) the beginntnsX-value) 

th.e. e.ndlr\,E) X-value) Qnd. th.e increment. 

2. 1 started. 0..1: the. beginnin~ X-va\u.e.. 
3. I rem this cu.rrent X-value throu,gh the FUNK\ 

rou-tlne to Se.t Y. 
ii. I wrote d.own th.i.~ X, Y pair. 

S. I added the increment (0.25) to X. 
b. I checked to see it thi.s new c..urren:t X-value 

wo..s great.er than 2. If it wasn't, I repeated. 

st~p5 3 throush. b. r, H: was) I stopped. 



Que5tion: What are the six steps Tha.-t a. 

program would have to perform to do Who.T ~ 

did. on pa.ge 220 (two pages ba.c.\J? 

Answer: 

I. Prompt for the na.me of th.e. program. for which 
~ou're 3enera.ti~ X, Y po.irs (FUNKI)) the bEtginnina 
X-vQ.\ue (0), the end.ing ){-value. (2) J a.nd the 

increment value. (0. 2.5). 5~~ them. a.lt. 

2.. Start at the. be,ginrting X-va.l ue. 
3. Run thi~ cu.rrent X-value throuSh. 'th.e named 

progra.rn. (FUNKI) to get Y. 

4. Displa.H th.e currem X) Y pair. 
5. Add the. increment to the. current X-va.lue to 

Se.t Q. flew current X-vo..lue. 

". Check to ~e if this new current X value 't5 

grea.ter thAn the ending X-va.lue.. If it is-n)t J 

repeal srep<; 3 through. b. It it is) stop. 

See wha.t we.'re setti.ng o..t? The~ ~'ll( steps are 
ne.arl~ th.e same. Q.S those. on the previous po.~. 

21.1. 



The general steps tha.t ~ou t.a.ke to c.ornplete 
0. process are ctuite simlla.r to the steps a pr0.srarn 

has to take to c.omplete the same process. 

S i nee the prosra.m we're d.e ve loping serves to 
genera.te points tor ploHing the grafh of an 

e<tuatiol'"\j let's agree to call th.i.s progmnt «POINTS." 

Now, it's ju.st Q ma.tter of expanding the. genernl 

steps on the JOost. page. into HP-41 proSra.m lirte>. 
It 's probabl~ best., in thlS POINTS program) to 

stad:: expartding at st.ep I . 
Let's osree to store the rectuired dat.a. u.s 

follows: register 00 - Name of tu.ner-lon to plot 

register 01 - 8eSlnn'lTl3 X-vah.l.e 
regt'" Ter 02 - Endtns X-va.\ ue 

register 03 - Increment valu.e 

-2,23-
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Challense: Exparui step \ on page 22.2. into 
HP- LJ/ pr0.9ro.m lines. 

Solution.: 
TNAME? 
AON 
STOP 
AOFF 
ASTO 00 
TBEGIN X? 
PROMPT 
STO 01 

TEND X? 
PROMPT 
STO 02 
TINeR EMENT? 
PROMPT 
ST003 

Notic.e the method. we use to prompt. ~or ALPHA 
do.ta. This method StopS th.e program with the 
computer in. ALPHA mode. So) 0.1 \ ~ou have to do 
j ~ spell th.e name o.nd press I R/sl. 

Also) remember that 0.. d.o.ta register can hold 
0. maximum ot si)( charact:ers. So the global 

lo.bel of t.he program ~u.lre ploHin.S Can. be 0.. 

mo.ximum ot siX' ch.aracters 10n.5. 



Step 2. merel~ remind.s us that,the first ti.me 

througl\) th.e be.sinni.ng X-value will be the 
current X-val ue.. So, let IS alwa~5 mo.i.ntcltn the. 
current. X-value in regi.ster 01. 

Cho.Hen,ge: Expand step 3 (pnge 2.22) 

Solution: LBL 01 
RCL 01 (current X value) 
XEG. IND 00 

Wo SW£."T ~ 
Not dear? 

Look at it th\S~: When ~uwere genera.ting 

the table ot X, Y pairs manual 1 ~, ~u would establish 
a current X-val ue in the X-resister I and. then. ~ou 
would. XEQ{(FUNKI)) to get the Y-vall.{e. The POINTS 
program has to go throUSh. this so.me process. 

RCL 01 brings the wrrent X.value into the 
X-register. 

XEQ IND 00 SQ!:js Ii look at the program name, 
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in reglster 00 and. XEQ that program. II 

We put the lBL 01 o.t the top becau.se step b 
mentions returning to &\:ep 3. 

Challenge: Expo.nd step ~. 

Sol utlon: TFOR X= 
ARCL 01 (current X:value) 
AVIEV 
PSE 
TY= 
ARCL X (current Y- value) 
PROMPT 

-w,-



Chal\en~e: Expand step 5 in.to HP-Ljl c:.ode. 

Solutlon~ RCL 03 (increntent) 
RCL 01 (current XVQ\ue) 
+ 
STO 01 (n.ew X-value) 

Challenge: Expand. s.te.p b. 

Solution: RCL 02 (endins X-vo.lu.e.) 
RCL 01 (c.urrent X-value) 
X<= Y? (Ix'V?I) 
GTO 01 
END 

-,.. --

_ 0 
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Cha.llense: Pu.t it Qll together u.nder the Slobul 
label 'POI NT S:l 

Solution: 
01 LBL T POI NTS 
02 TNAME? 
03 AON 
04 STOP 
05 AOFF 
~ ASTG 00 
07 TBEGIN X? 
08 PROMPT 
09 STO 01 
10 TENDX? 
II PROMPT 
12 STO 02 
13 TINCREMENT? 
I~ PROMPT 
15 STO 03 
Ib LBL 01 
17 RCL 01 

-218-

18 XEQ IND 00 
19 TFOR X= 
20 ARCL 01 
21 AVIE'w' 
22 P5E. 
23 TY= 
24 ARCL X 
25 PROMPT 
2f, RCL 03 
27 RCL 01 
28 + 
29 STO 01 
30 RCL 02 
31 RCL 01 
32 X<= Y? 
33 GTG 01 
3L! END 



Now) is the program tinished? 

Have we u.sed. an~ fla.gs? Have we a.ssumed 

an!:!thin.g abOu.t the. rna.chine prior to runni.n.s the. 
progrum that mo.~ not. be t.rue. ? 

Wei t at line 21 we've used. a.n. AVI EW' sta.temenc) 
and beca.use we \..lse a. PSE staternerd:. afte.r H:) 

we h.ave. assumed that AVIE'vI i!:> not goinS to 

halt program execLltion. But remember) if tlo.g 
21 is set) AVIE'w' will &top program execu.t\on. 

50) we should. insert CF 21 earl,y in the prosram: 
01 LBL Tp01N1513 TINCREMENT?25 ARCL X 
02 TNAME I~ PROMPT 2.fo PROMPT 
03 AON 15 STO 03 l7 RCL 03 
0~ 5fOP * Ib CF 2/ 2.9 RCL 01 
05 AOFF 17 LBL 01 29 + 
0b ASTO 00 18 RCL 01 30 5TO 01 
07 TBEGIN X? 19 XEQ lND 00 31 RCL 02 
08 PROMPT 20 T FOR X= 31 RCL 01 
0q 5TO 01 21 ARCL 01 33 X<= Y? 
10 TEND X? n AVIEV 34 CTO 01 
II PROMPT 23 P5E 35 END 
12 STO 02 1~ TY= 

-22,q-
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Your tin.al ml5Slon (should. ~ou. choose to accept 

it- and ~Ou.) d. better! You.'ve. come toOfo.r to give 

up n.ow ): Genera.te a to.ble. ot; X I Y pairs for the 

ecttJ.o1ion.: y= LiXL /2X + 5 I with. X 

besinn.ing at -2..2. ) ending a.t 0. Lj) and. 

lrlcreQsin.g 6~ 0.2 each. time. 

SolutioT\~ 

For X e<tual to 

-2.2 
Ye<tual", 
-11.1920 

Eor X eQ,ual to 

-0.9 
Yeouals 

" 
-2.0 
-I .8 
- I . ~ 
-I . i1 
-I .2-
-1.0 

-3.0000 
3.2720 
7.81~0 
10.8240 
12.4880 
13.0000 

-0.~ 

-0.i1 
-0.2. 
0.0 
0.2. 
0. Lj 

12.5520 
11.33b0 
g.55'10 
7.3~80 
5.0000 
2.~32.0 
0.~5"0 



Keystrokes 
IXEQI ('POINTS)) 
FUNKI ffi§] 
2.2 ICHSI [RIS] 
0.l1 I!!rn 
.2 llliI 

• 
• 
• 

NothillS to it ) right? 

Di5p\a~ 

NAME? 
BEG-IN X? 
END X? 
INCREMENT? 
FOR X=- -2.2000 
y= -11.1920 
FOR X=-2..0000 
Y=-3.0000 
FOR X = -1.8~00 

• 
• 
• 

This is what.'s meallt b~ a frielldl~ program: It 
leaves liHle doubt about what to do. 

It look,::> like ~ are now a ~rien.d~ prDjrQ.mrner 1 

.END. 



- Diagnosis of Problems 

-Sta:HsHcal Functions 

- Fun fa.d!:. to know and te.ll 



The. ma.nu.ais ~ou received with ~ur HP- i11 a.re some 

at the best ~0u.·11 tind a.n~~ere. But like most books) 

their benefits a.re most d:lVlOUS when pu. rea.d them, 
th.oroushl~) cover to cover) including the. exa.mp\es 

a.nd. their solu.tions. 

Yes) but. that. c.a.n get prett.~ te.d.i.ouc;,) right? 
True) few people reall~ enjo~ rea.d.ing technicDJ 
ma.nuo.\s. So part of the aim of this book wa.s to 

provide a. basic. tu.torial gu.id.e so 'tho.t ~Ol\. wou.ld be 
tree to use. the provided manuals more a.s reference; 

than as instru.dional ma.terials. 

Obviousl~) we couldn't cover all th.e. d.etails 

con-la.ined in the HP-LJI manua.lc;,. So now we'll give 

~ou. a. few tips on u.sing those books as reference. 

manu.a.ls: 

Got. 0. problem? Is the compu.ter doing something 
weird.? Ma.~be an error messose? Or a.re ~u 
looking for a. certa.in function or a. ced:ain wo.!j t.o 
do something? lJhere do ~ou. look. for ~ answer:s? 



Well) what part of the computer does the problem 

invdve? 

If pressing certain ~ gives un.expected results, 

look in. the index un.der U ke~s, 11 « k.e~boa.rd: or (e ke!1 

assignmen.ts. ll If oJl else fails, look in. Appendix B of 

the owner's han.dbook, und.er (i Ma.i.ntenance and. 

S . II 

ervlce. 

Be gla.d wh.en ~u get an error message. Th.e 
messQge will alwa~s lead ~u quickl~ to the. problem: 

-First) if the message o.ppeo.rs during a runnin5 

program, ~ou c.o.n determine wha.t. roused. th2 error 

b~ switch.ins into prosrarn mod.e.: The program line 

in the displa~ i~ the one tha:t caused. the error. 

• If t~ mes50.,ge. i~ on.e that. ~u've never seen. 

before) ~ou can look it. up in. the index. It will appear 

in blue leH:ers in the. index. Also) gou can. a\wa~s 

I k L (e E l) II E )\ 
00 unae.r rrors or rror messages. 

- If ~ou need to find. out about a certain. function) 

the best pla.ce to look. is in the shaded. tunc.tten 

index immedia.te~ ~l\owin.g the main in.dex. There 
-l3'l-



~ou will tind I in alphabel:ical order) 0. brie~ 

de~cription-ancl a pa8e reference-of eo..ch. standard 

tunction. 

Now) if ~ou.'re writ.ing a program.)and HOLl nee.d 

to do some kind. of calculation. or manipulation) 

and ~ou don't know wha.t function.s to u.se: 

- Is it a.n ALPHA m.a.nipu.\a.tion? (Look under 

ALPH6.) 
• Is it a sta.ck manipuht.ion ?(Look und.e.r stQck.) 

• Is it a. condit.ionQl test) or 0.. £kg manipulation. 

-Does it. involve prosra.m loopi.ns, or l'T\a.~be ~ou 

want to use. indirect o.ddressi.nSI or branching? 

• Are l10u confused. wi-th an~ proc.eclure done. 
in program mode (PRGIYl)? 

• Do ~ou need informa.tion on subrou..ti.nes. ? 
-Are !10u ha.ving trou..ble usinS Ia.bels etred:ive~? 

Not surprisinsl~) the rule of tht.l.lTlb is to look up 
the answer o..ccordins to the na.t~ ot the 
problem. All welre doing here. is listi7\350rneO~ 
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the ke~ word.s a.nd phrases ~ou.. co.n look up in the. 
ma.nI..la.I'& index. 

As a.noth.er (perhaps 9,uic.ker) aH:.err\.a-li ve) once. 

,pu1re fo.tr\~ fa.milia.r with. ~ur cornpu.te.r) ~ou 

can refer to the IIOpero..tin.g Ma.nual- A Guide 

For the Experienced. User. II 

This booklet swnmarl"l.es, in brief, the. ma.in 

poin.ts ~ou nee.d. to know to program ~our HP-'-II. 

Some of th.e fin.e points not covered in th.e main 

manual are here) '1::00- certai.n ke!;1stroke 

sh.od:cu1:s and prosr-arnmins hin.ts. 

Also) one of the handiest parts of this book IS the 

fu.nd.ion index (startins on page 52) which lish each. 

function) its memor!;1 uso.se, and. its effed upon 

the stack (~ important). 
F i noll ~) we corne to th.e It Standard Applications») 

book: Th.is is a. collection of progrQms for ~ou. to 

ke~ in and n.m- main~ to give ~ou practice. at 

ke~in9 in programs) and. to provid.e ,pu. with 
example5 of work,ng programs. 

-2.~"-



Be. sure to rea.d. the introductor~ flO.3es before 

st:artin,g in on the programs. These pa.,ges conta.in 

good. informa.tion, and the~ tend. to answer the 

~u..estions !:f>u t..JOuld. otherwise ha.ve upon enc.oWlt­
ering certa.in program lines. 

B~ the wa.~) when t..Je refer to po.ge numbers in 

the owner s handbook) we a.re refe.rrLng to th.e 

u HP- 4IC/L.jICV Owner 5 Handbook and Programming 
G-u.icle ,\ tho.t wa.~ printe.d b~ HP in September of 

IQ80. If the pose numbers that we've referred. to 

send. ~ou on a. wlld. goos.e chose. in ~our manua\, 

tlou'lt h.ave to rel~ on that mo..nual's index tor 

direction. 



IHESTAnsTl 
If at some time ~ou. have t~ urge to 1.lS€ 5tatis.tics 

to tr~ to prove something) ~u will ~ind po-ses q<1-10LJ 
ot the Owrter's Handbook h.elpful. 

Here are a. few a.d.ded comments: 

I. REMEMBER) the sta:Ustica.1 re~isters are movable. 

The~ a.re not gua.ranteed to be registers II-Ib) except 

after a. MEMORY LOST. ~ adjust the loca.tion 

of this block b~ usins t.he LREG function to specif!:! 
the loc.o:Hon of the first re9i~ter in th.is block. 

2. An b of t.h.ese registers must be alloca.ted. d.a.ta 

resisters. Otherwise) th.e execution of a.n~ 

st:aUstical fundiort wi.ll result in a NONEXISTENT. 
3. I+ and ~ - are funcUons that disable stack lift. 
LJ. The statistical functions ~+) L -) MEAN) and SDEV 

alwaHs operat.e on both X and. Y datQ} resa.rdless 

of whet.her !jou are interes,te.d in just the. X-values. 

For this reason) ~ou ma.~ encounter a,n OUT OF 
- .t~8 -



RANGE error when ~ou o:U.empt. SDEV: if !j0u ha.ven't 

been pa.~iY\g a.H.enUon to the '(-register a.t a.IL When 
this happens) it's because the computer ha.s bee" 
raithfull~ accumulating '(-data right along with. 

!:lour X-data. And it is possible to have d.ala 

that produces an error with SDEV (see page 

256 of the Owner's Hand.book). 

The cure is simple: When ~ou use CL~ to sta.rt: 

~our accumu.lation, press (/) IENTER\. Then Just 

proceed as usual. 

S.LJh.en ~ou a.ccumulate a set of X, Y data pairs, 

~ou can tit a. straight. line to them ac.cording to 

the formula: 
Y=A+BX. 

You can compute the valu.e.s A and B b~ using 

the values in the statistical resisters and t.h.ese 

formula.e: 



Notice tho.t pll.se LjZ of the. Standard. App)ico.tions 

Book shows the relat.ionship between A, B) X) and. 

Y for compu:l:.ing the. e'tuaHons of Lf different:. 

t~pes of curves. 

tiIlI1i\aslb ~O\Y ~~LI-
There are some functione, in catalog 3 that 

seem. clever e.nou,gh.) bu.t th.e~ seem to lack. 
practical uses ... not so! 

It's ju.s.t th.o..t these uses ma.~ not. appe.ar 

obvious to the co..su.al observer. 50, as a. pub1ic. 

servic.e) we thou9ht we'd.. point them out -along 

with a "ew other h.a.nd~ tid.bit.s. 
To wit: 

I. If !j0u ward: to write a prosram with several 

d.ifferent sections) where these sedi.ons ma~ 

be u.sed. in a~ order) chances are good. tha.t 

~ou will find. it convenien-t to u.s€. local-la.bel 

ke~ a.ssignmenTs. 

Stu.d.~) for example) the Financial Calcula.tions 



program on po.ge 33 of the Standa.rd AppHca.tions 

Handbook. 

See also: fO-ges 33 and. 311 of the «Guide.. 

for the Experienced User. II 

2.. Notice the. section on page 8 of the "Guid.e 

tor the Experienced User; I) called. ((Sin9le Ke~ 

Parameter Specifica.tion." 

All this means is that an~t.ime. ~ou are k.e!:fing 

in a function that d.emands. a. numerica.l argument 

from 1 to 10 (inclusive») ~ou cQ.l'\.ent.e.r tha.t 

argument with. Q single ke!:f. 

This is not a big dea.l. But) it ~ convenient. 

because !:i0u' n soon find that ~ou. a.re constantl~ 

using resisters I to 10) flo..g~ I to 10) LBL's I to 

10) and even SIZE's from 1 to 10. 

3. (t I need to Hnd. the sevent.h. root of a. number. 
but there's onl~ a. S9,ua.re-root ke~! LJha.t should. 
I d.o ?l) 

Weil) the first t.hins to do in a.n~ such 

ernersenc!:1 is to remain ca.lm. 
-;t'W 



Now, it happens tha.t wh.en ~ou. take the. nt~ 
root. of a n.umber, wha.t: ~oulre reaH!j doing is 

raising tha~ number to t.he. Yn power. 
iii:: (11)~1 

To c.ompu.t.e t.ni&: 

II IENTERI 7 rn ISJ ~ --- I. Lfl 

So) the seventh root of II is just II ra.ised. to 

the ~ power. 

Remember tha.t [!:J ke.~! 

4. LNj LOG 

Just wha.t are I03ari thms ? 
5impl~ put) the logarithm of a number; N) i!> 

the power to wh.ic.h. ~ou. mu~r. raise a.noth.e.r 

number (caned th.e bOose, B) to arrive at N itself; 

It ~ou sa~ II L is th.e log in base B of the number 

N)II !10U are reall ~ sa.~ing: 

BL=N 

-1'12.-



The LN fu.nd:,ion uses the bo.se B-2.718281828) 

which is the first 10 d.i3ltS of a number tho.:t some 
1 11 II \l 

peop e co. e. 

The LOG- function uses the base B= 10. 
Notice the shifted. fund:.ions on the ILNI o.nd 

I Loc..I ke!:::lS are lelCl o.nd II0X]) respedivel~. These 

functions a.re the anti logarithms t~Qt 

c.orrespond. to the losarith.ms on the unshltted. 

ke~s. 
5. MOD 

What's this good. for? 

Well) suppose ~ou. o.re. h~in.9 to 'iigure Ol..d:. 

wha.t time of da.~ ~our a.srrona.u:t. friend. win 

win re.-enter the e.o.rths al:mosph.ere if h.e/she 
reac.hed. orbit: at ILi0Ql hou.rs) to begin a. 65-

hour orbit. 
First ) ~ou add ~ I Lj IENTER I 65 ill ---....-. 79. 
50) re-entr~ will o(.cur at 7900 hours atter 

midnight of the hu.nch dai-e. 



But I wha.t time of dQ'j is tha.t? 
Use -'th.e MOD ~undion and. the. fa.c-'t th.Qt­

there's 214 hours in. Q da~ to dete.rmine the 
time of re-entr!:1: 

2l1lxEQ) [ALPHA I MODIALPHAI ~ 7 

You.r friend win re-enter th.e oJ:mosphere. oJ: 

700 "ours (7 a..m.). 
50, MOD is hOJ1d~ for Finding the remalnder 

of d.ivisions. It's grea.-'t for problel"r\S irwolvins 

regu.la.r c!jdic. inlervctls o~ Ume or poslrion. 

Tole note of how it works with negatlve 

nurnber& ... ! 

~. FRC; TNT 

lJh.a.t good a.re these? 

Well) as an example) suppose ~ou ha.ve more 

numbers to &tore. than ~ou. ha.ve re.glsters to put 

them in. 

n: !jou. know h.ow rna.n~ digits these numbers will 

ha.ve) then !j0Ll ca.n solve the storage problem bj 



combining two numben:. as one.. 

For example, !jot.{ could combine tile numbers. 
32 a.nd. ~ b~ using 3~. 00 I or combine the. 
numbers I and 17 to set 1.17. 

Here, tne inte.ger portiol'\ of the number would 
repre.sent the first of the. pa.ir, and the fractiona.I 

portion would. represent the sec.on.&.. 

To retrieve th.e origlMl pair of numbers. from 

the 1\ h!:fbrid ll number, ~ou wou.ld. use: 

FRC and INT. 
Can 'jOLl. see how? 

Usins INT on 2>2.0~ produces 32.00. 

Using FRC on 32.0b prod.u.c.es 0.0b. 

Th.en multi~l~ ing b!1100 sives 0. (1)0. 

I 
." 

(Remember our FT and FIS routil\es) too­

page 209). 
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7. Remember l 

You'!) never set the HP-~I to tell ~OLl 
numerica.H~ that the sine of TT radia.ns is zero or 

that (at= 2..000000000. 
Thi~ is bec.ause it con never work with 'IT 

or with !2. or with an!1 otne.r number with an 

infinite. nwnber of digits (onl~ \0 digits, alwa.}js). 

The be.st it eM do (whic.h is ~ ad.e~uo.te) is 
SIN(3.ILjI592~5Lj)::-~.100000000 x I~r" and 
(I.LjILj2135~2Y= 1.999999999. This is accurate 

and consistent. 

8. HMS; HR; HMS+; HMS-

Tnese L1 fund ions are used tor calculation.s 

in.volving Hours, Minutes, and Seconds, or d.ecimal 

HouRs (i,e., tor time). But notic.e that t:h.e~ work 

just o.s well with. de.grees) minutes) and. seconds 
(i.e., ans le.s). 

q. Fla.gs: Certain fla,gs are useful in writing 

nic.el.!1 POHc;,he..d pro~fams: a ) 



FLAG 21: AlthouSh this is used rnainl~ to control 
a printer) it ca.n determine when the VIE\J an.d. 

AVIE\J functions f1alt program execu.tion. (a.nd 
when. the~ don.)t). 

FLAGS 22 and 2.3: You. can use these to 

write. programs where the user has Q choice 

whether to respond to a prompt with 0. data 
input) or with just a. I R/S!) or with. some other 
command. (For an exo.mple) see th.e Fin.a.nc ia.l 

Calculations program in. the Stan.d.ard ApplicQtions 

book.) 
FLAGS 2~ ane! 25: Error-ignore fla.gs are ha.n~ 

in. preventing unforeseen inputs from stoppin.g 

execu.tion due.. to computation errors. 

FLAG 27: Thif> leh !:i0u turn on (or off) USER 

mod.e in a running progrQ.m. 

FLAGS 28 and 29: L.Jah these flagc;) ~ou CQ.1l. get 

Europeo.n nota.tion (C F 28) and remove the decimal 

point and di3it separators if) ~or exa.mple.) pu want to 

ARCL integers onl~. 
-:l.'H-



Here are two other great books on your HP-41 You won't want to miss them! 

Using Your HP-41 Advantage: 
Statics for Students 

This is a book written especially fOT all you engineer­
ing students out there (and it was written by engineer­
ing graduates)! You know how tedious it can be to 
solve all those 2-dimensional free-body static equilib­
rium problems, right? Well, what would you say to a 
program that will do it for you on your HP.-41? You'd 
say, '"Tell me more'" 

All right, picture this: 

• You start with the problem you're trying to solve, 
drawn, as always, with some 2-dimensional 
coordinate system established. 

• You identify and key in all known forees and 
moments - and their directions (in your choice of 
rectangular or polar coordinates). 

• You ask the calculator to solve for up to three 
unknowns (the sum or resultants of the total x- and 
y- Forces and the Z-Moment). 

And it's easy to build and add on to your description 
OfYOUT structure, with the points and Known! editor. 
So don't waste any more of your time trying to figure 
out where you dropped a digit; let the HP-41 and the 
Advantage module do your crunching for you. This 
book comes with complete program listings and bar 
code for both the HP-41CV and the HP-41cx, so it's 
ready when you are! 

Computer Science On Your HP-41 
Using the Advantage Module 

Here's an ingenious idea: You take one of the most 
popular programmable calculators of all time (the HP-
41), and you program it to imitate another calculator 
- so you don't need to cany both! 

In a program that he likes to call his "16E; Com­
puter Science instructor Ed. Keefe has achieved a 
remarkable emulation of Hewlett-Packard's HP-16C 
"Computer Scientist" calculator. So if you need the 
kind of digital "'bit-crunching" power that the HP-16C 
delivers - but you have only an HP-41 - then here's 
your answer (and if you do happen to have an HP-16C, 
then see below for the book written specifically for 
that, too)! 

The program in this book win let the HP-41 do 
virtua11y anything that the HP-16C can do. You'l l 
learn about: 

• Word Size and how to set it 
• lnterer arithmetic 
• l's and 2's Complements & UDsitDed formats 
• Lotica1 Operators • Masks 
• Bit clearin&,. settin&" shiitiDI' and rotatinI' 
• Pro&'I'BmmiD&, 

Andyou11 see how to customize the HP-41 keyboard 
to make the emulator as easy to use as possible. So 
solve your digital logic problems right there on your 
trusty HP-41. This is a program that really does it. 

Here's a list of all our other books: 

• 
• 
• 
• 
• 
• 
• 
• 

An Easy Course In Using The HP-42S • The HP-I7B Pocket Guide: Just In Case 
An Easy Course In Using The HP-l4B • An Easy Course In Using The HP-19B 
The HP-l4B Pocket Guide: Just In Case • The HP-19B Pocket Guide: Just [n Csse 
An Easy Course In Using The HP-32S • An Easy Course In Using The HP-16C 
An Easy Course In Using The HP-22S • The HP Business Consultant TTaining Guide 
An Easy Course In Using The HP-28S • An Easy Course In Programming The 
An Easy Course In Using The HP-27S HP·l1C And HP·15C 
An Easy Course In Using The BP-I7B • An Easy Course In Using The HP-12C 

• The HP-12C Pocket Guide: Just In Case 

(Use next page to order any of these booksJ 

Grapevine Publications, Inc. 

P.O, Box 118 

Corvallis, OR 97339-0118 



7b Order: 
Can our Toll-Free Line for the location of the GPI dealer nearest you, OR charge the books to VISA or Mastercard, OR 

Fill out this Order Form and return it to: Grapevine Publications, P.O. Bo:l: 118, Corvallis, OR 97339 

____ copies of 
____ copies of 

____ copies of 
____ copies of 
____ copies of 
____ copies of 

____ copies of 
____ copies of 
____ copies of 

____ copies of 
____ copies of 
____ copies of 
____ copies of 
____ copies of 
____ copies of 

____ copies of 
____ copies of 

____ copies of 
____ copies of 

____ copies of 

____ copies of 
____ copies of 

An Easy Course In Using The HP-42S ...................................... @$22.00ea.= $ ___ _ 

An Easy Course In Using The HP·I4B .................... _ ................ @$22.00ea.=$' ___ _ 
The HP-14B Pocket Guide: Just In Ca ................................. @$5.00ea.=$' ___ _ 
An Easy Course In Using The HP-32S ...................................... @ $22.00 ea.= 
An Easy Course In Using The HP-22S ...................................... @ $22.00 ea.= 

An Easy Course In Using The HP·19B ...................................... @ $22.00 ea.= 
The UP-19B ~ocket Guide: Just In Case ............................... @$ 5.00 ea.= 
An Easy Course In Using The UP·I7B ...................................... @ $22.00 ea.= 
The HP·I7B Pocket Guide: Just In Case ............................... @$ 5.00 ea.= 
The HP Business Consultant (BP-18C) Training Guide .......... @$22,00ea.= 
An Easy Course In Using The HP·12C ...................................... @$22,00ea.= 
The HP-12C Pocket Guide: Just In Case ............................... @$ 5,00 ea.= 
An Easy Course In UsingTbe BP-28C ...................................... @$22,00ea.= 
An Easy Course In Using The HP·28S ...................................... @$22.00ea,= 
BP-28S Software Power Tools: Utilitie ................................... @$18.ooea.= 
HP-28S Software Power Tools: Electrical Circuits .............. @ $18.00 ea.= 
An Easy Course In Using The BP-27S ........ _ ............................ @$22.00ea.= 

An Easy Course In Programming The HP-41 ............................ @$22.00ea.= 
Computer Science on Your HP-41 rolling the Advantage Modu1e) .... @ $15,00 ea.= 

Using Your HP-41 Advanta&"e: Statics For Students ............. @ $12.00 ea.= 
An Easy Course In Programming The UP·lIC and BP-15C .... @ $22.00 ea.= 
An Easy Course In Using The BP-16C ...................................... @ $22.00 ea,= 
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$,--­
$,--­
$,--­
$,--­
$_-­
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$_-­
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( Prices valid through February 5, 1989) 

SHIPPING INFORMATION: 

Subtotal • $, ___ _ 

plus 

For orders les. than $16.00 ____ ........................... _ ............................................ ADD $ 1.00 $ ___ _ 
or 

For all other orders - Choose one: Post Office shipping and handlin&" .......... ADD $ 2.00 $, ___ _ 
(al1ow 2 weeks for delivery) or 

UPS shipping and handlinf ..... _ ............... ADD $ 3.50 $, ___ _ 
(allow 7-10 days for delivery) 

TOTAL AMOUNT: > $ 

PAYMENT: 
Your personal check is welcome. Please make it out to Grapevine Publications, Inc. Or. 
Your VISA or MasterCard *:: ___________________ _ Exp. date:: .. ___ _ 

Your signature: ______________ _ Phone: ( )--------------------------
Name __________________________________ _ 

ShippingAddresi _______________________________ ___ 

Note: UPS will Dot deliver to a P,O. Boxl Please give a atreet addreu ror UPS delivery. 

City State Zip 

Call Our 24-Hr. Toll-Free Number: 

1-800-338-4331 
(In Oregon: 754-0583) 



- EDITORIAL-
We hope. )j0Ll liked. the. design of this book. 

/.Je rta.ve used simple lo.nsunge) c.a.rtoons:., 

o.nd an (( un - c.ompa.ct Il format, becnJ...l.S€ this 

is sHU tk.e. ea..siest WQ.~ for o.n!j0ne to ~ea.rT'\ 

from 0. book. Th.ere lS no need to resort to 

a lot of te.c.hnic.a.l jar<30n to e.xplo.in pro,9rammi~. 

If ~ou. have an.!1 comments or have noted 

aY'l.~ errors(although. th.ere's no possible wa.~ 

th.at we made an~) plense write t.o u.s. 

In the m.o.k.ing of thi& book) we certainl~ 

wa.n.ted. to h.elp ~u learn about the HP-LlI. It i~ 

an excellent. ma.ch.ine and. !j0Ll win appreciate 

it even more 0.& ~ou leo.rn m.ore about H:. 

But be!jond. helping ~ou. le.a.rn, we wanted to 

reassure !::fou that computer progra.mmin.s is 

not some cult. of technoba.bble, explicable 

onl~ to c.hild prodigie.s, sci-fi bu.ffs, 

ensineers, matherna.tic.ians, a.nd. person.s 



Sl.4rrOl.4nd.ed. b,tj mist and bu.tterflies. an~bod!j 
who can learn to read. and. write. con \eQrn about 

• prograrnm Ing. 
lJe ho.ve watcl-ted} with. growing concern.) the. 

crescend.o of rned.ia ~pe over "high. tech
ll 

a.nd 

II persona 1 compu ters,1l and. it seems mu.ch. too 

eQS~ for tea.ch.ers) pa.renb:.) a.nd other rnod:a..ls to 

be led. to believe tha.t th.e~ or their c.hild..-en 

will somehow be left behind if the.!:! d.on't join 

the mad. rush to (t set into" compu.ter:.) either 

vocationa.n~ or a.vocationan~. 

Computers a..-e indeed. ver~ u.seful tools, and. 

the~ are becomin,g a comrnon port of OLlr lives. 
Bu.t, this doesn.'t mean tha.t the world i!:> ru.!:>hlng 

~ou. b~ ju.st be.cau.se ~ou don't own one.. People 

h.ave ~uite enough worries for th.emselve!:> and 

their child.ren witnou.'l: th.e. a.dd.itton of Su.ch a.n 

a.rtificial bu.rclen of guil'L 

And above alL wh.en ~ou find. !j0urse)t in the. 
midSt or some over-inflaTed, bun. - word. egos) 

-2.51-



• 
maintain .:i0ur con.fid.ence. It is no c.rime to 

prefer plain. English.) or to take more time in. 

learning to write a program. In fact) th.e.re is no 

crime in being more interested in) sa~) 

ga.rdenins tools tha.n in computing tools. ta.ch. 

tool ha.s irs pla.ce a.nd purpose. An.d, with the 

help of good sen.se a.nd.. patience, each will beQr 

fruit. 

Ted Wadman 

. ~ .. ' . 

June 1983 

. • • 
• 
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