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Summary ,of Conve-nH ons Used in This M.anual 

Wst:J< i\'eytlox. Pr1n ry ayb,ntrd I\Jnc::•lon 

Gal'tl ~ybOx. Stiifl.<>d ybonro l't!nctloo Pr~ss a11d relea!le u, ~l'lir1 tcc,y ( ) lrst. flla<se 
Clil'i b& M ,lif.i Norm o, AIPM IW',ooar<Ji 

eJui, koyf».r 11::otilkAJyooe.rd 11llrM:t!lOl'I. For ltlpha executi(lc'J; u~ ( xf,,O] fQIIQII{ ~ ,iw Afpl'-1 
l'ltlm Spnllc,d 001 on 1h9 Alpha ke~t>oat"d. For U!3(1r• Cy ~ •Uorr D.$.Slgn too CllllCtlon 1Cl 

tt.o IJJSCr kh,lboard if.;i!iJM- "~S. ai6.) 

S,'c,19 ""1'f6'r.S, /l4lhlli ooaracLers 

Gola digJIB Cl ch8fS.:tlN8.. S ta4 All)h.;1 Chil ~131S. 

Bf&ck. tf!IJts"' in .L:tt~~~ l bc$o r~ $]J1oc;1 4u!IC:b!cm!i. fl04 Al.?'Ja charac1-er,s. and .or .i.o
c \8' onlv lil sp1Ml181 ~n'IS!I t'l«,t; If i. 1$ .i 91Uted hlOC'UOll. ,m IS preceded by 

ft~ J-IE.Wt.JE:ff 
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I t d ci the TIP- lC 

Th~ HP-.; ICX Is an adi."811ei?d mom-1 o.l. lll(I HP-d l far11~• t1f 002npau. l1aodh,eld oom,p,lllit"r.'1. ll com bi 1110 
11 nd1 ,nRtrurtiofl ,, (O\'(lr 2-00 buJH-iit1 lu11cc i.one) •Hitt, 319 rf!~ts- ot main •• mor,• ror tbLA •iorta,gi::. 
progrltm I j11,N,. at. rm&, ood t-delilWd l.e)~. rind 12·1 regii,ters 00: e:rteni:ledl llte1t11>r;- ior s:Lo.ru t,g tbtu 
Iii~◄• W i fi]c;l , • 11d ~nrn fit~ 

Thf' HP-1UC {ealu 

• A po•,f11J1ful i;;f m111Jl.(lri{- l'.lrid m th:-rnoJLtlllL f11actjoll9, 

'l'imA'!, eal~n,d.ir, ali!!lrm. Mtd ~pwu.t,ch fundion!t-. 

• P.rnttmm. d. tn~ oild ;I. fJEti rw,c,rn K>t1 in t8.X.-.ndird mimwry. ln.tludlnx tl'I ~-10-uoo ,.,.1L Nl.il()i', 

Ao 11.lphalicti.c ,cli11_rui:tc.,r g,t tor cn-ati11g 01 ,'\."ill ~ 

• Art riJoornBA"' U81lr l:t::}kiaJd: :YOll CM .e&iin your 1Ti00l..-ru.ed iu11«ionJ1 11.d prog;:~ilu w tl1 ia 1:e1.1-

hrJord ror i:- )' cll.C'(llJ1 Wfl 

• l?apru,tla.lr,ility: lb.re HN! four 1111JJUi/~lp111t porb fur C()nn~i1111 pt,rip~ra1 fk.-vjr; n~ 11pp1ic. io1l 
ooflw~ll't!. Hu~ ·let l-P.M:k.1ird orrer.1 ii rai~i..;.e o! pcnpl11:!To1tb- P7i11'1.eni-,. cru d iT ndl;'J', Cl~[t(l ,;In\-._;, 1,ick,o 

irucrffiee a11d mouitor. bat~ waud-and s•lu~-ill rL\,,lre module:1 to t:11:p1md till!' cnpni11l itit-,; 1UJd 
lucic,lon ~, m t-lte H P-HCX the- oort1.colJ~1 15( 11 ~ttm or devitt 

Kl'p.1 r,;ik,e pn:iJlT rrimin with ~ pro111nm ooi illJ: nd utom k Im• nuntbNi~lf. Opet.al-1oll~ 
RPN ~ RC\' ~ l"¼li Ji ~~ion l lQJ;i.<: nttd mrmQl}' i:;t,n,. • Pf"C!Pflrn f«-.eWffti. i11c:100olP L:sool~. 
brtaochi.1',I:, ruhrm,tin..l?l!i, i llJMll p11)mptin1t. loop ~ntr(I! ntlM:"Ltt>ll", indiro;;t ~init, Md fl.lit 
L'pc"flll LOll!I. 

• r.00Ljm100..-;; Ml!IIW-tY. rt'Yt.kil..,- data ,1md S,J1~111 i11BCNttt001$ i•tdi:!faai;wl,: 

• Lm,,, pov,"L"T ,;:orua1mpi:ir;111 11nrl lDBg lY.1.t l(>ry lif.n. 

All lll'GIIT'1~ ,,,.1iitGn for HK· H:F-41C/CV fincladi~ tbos iJ} pl1.t.g-1111 modute.,) can be tmd with Ll1 
HP- UCX '11,•i~Jl(l\ilt. ml)(iif~tion, Pc01IDms wriu,c11 for ti! HP-4lCX, ho"'-'."iVc:, wm '004- lM!IX~ril~ rtm 
Oll t IL! lif).41 C/f ' . foe t'hl• HP-41 GX h11. I'(] mn11y ~ runr.:t iol'!S-
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Hn:! HP-4 l ts a po'M'lrful ltandhDld OOll):l)'IJ.lt:r wltl, a broad rM~ of f1.1oction5- • Ea.di p,p1600 OOID<'t< ,,.. 

Lbe lfP...; l v.~th diffc:ror,t. lH'ClbJC[M to eq]i.'(I, · illd t.oclt lllf'U,\01'1 b I\ differ :ru lc,.•~i of ri~l'IO{' with 
C(Jt:11p1Jtllfil. Tl! IIP-41CX ()wJu,.f'~ Manual WM Wli-Um to M"COmmod1:i.-t.r tll~ r:liff<"MIK • I.be 1.\m \'Ot· 
wlX'~ or Joo rn. n1;in1 Olfi.dff. difft'ront. topiCR 11., ~ ~ ,r1 iff 1<111~ fovde , r "i,;pnrkfl .... 111.'1 11c«L ur.r 
reromm pd_ tbl'.\t ) '(Ml -51.,{IJ' re!li!in,t \ l1i1me l [pnrt n, - ~ruiil;: 0 1M,'mtilm· . m;I N.'M o r ~j!rJ nl!I m1,1cb nlll is 
r:io1 ft11111i l inr io ~'Qu. 'f'hi~ "" ·11 bl.'1i,rh )-.)11 hQ\'o' to •l#C' tru HIP-4 l. T l1w11. ,p,•b,rn ~, "'' nC to nplqr(" 
~iilic l:of)t<? D I;' JH-o1~um, lmn l)cil \"Q.lumfo 2, Mo,~rati(m in fJema ir', (,{tlllzti rLin .. pnr ls II Lkm)ugft V • 

., \'ol11:11w 1 Oiat't I) ]s an rn11od1i11::tio.l'J to mos: ~ of op,ttru io:n~ Jt. d'1C1i- 11ot. l)O'l,IIJr ~rythiflll' 
11! :re i~ to norwr boot t b · HP-1 L. ~ ~,:;,,J don't n to lrnov,• i't'l'}1hin to i;tnrt, Lin f1J,f1, ),:1111 

mi_dit oot '8\'l'.!r n M U.l know C'lo'IJrytiiin.it-,~ Trnl! t1impl ilfie J • rni111;1; to 11_~ loo IW l , nd d 1~n )l)'IL 

Clln oocide- ktt<ir if yon w.,,nt to lcorn IJlQn" noo11t ~ p!lrt-i1;1i1~ I' Jittl,jrct, 

.. \½lmoo 2 !pn.r~ H Lbruu.idi V~ rol'i1pf(Jbor111~,·cl), C(J .. 'f'ni operatfon in a derailed i cBJuter. Tb" ~ it(IOt(i 
for rulurontlirJ18 IIIJ tpcd.lie oper111t ii,11 Ot lopi.t iJ1 d~1h. 

, The Fun('~ iol'I 'Th.bits 1L. tbl' boa om \ ololJl(I '2 f tbi hltJ -NIKC<! JJOft;S) 1Rovidle n i;?r.-mpl . Jtn,;i ;uy• 
ti:i•t\"ftl' 11 ~mm ry of flll HP•..al f~111eti.o:1!1, 

• Bolli ... !llum~ bfl,lii fi lw1ttion i□dl!X (!ti die ilbidu ol d1i:!- biic"- «J\l('t. Tbl I~ ,s fA'OI')' (o._11,cuoo all die 
HP--nCX and mt-11 1cllin cdeNu:'li.:i! j11 ,v1uml!t l • ..,..,lum• Z. all.di ell t\me1-ion T.llbl . 

., ~djz l. .._A C-0rnp. riR.in Wit-h t-1\t: JiP~OC/C;\1." i:s, rm tlu:l'.ll_c- peopt~ .i,1ru,dy f'itm1.111r w.it!hi tlte
H P--41 "JC\!. ,t ol.lt'I i""" t ho fon.tur in th fW0 11m ;X 11.ltn1 iire mti!l'rtr 1111c. ru:I rrf!Pr.! to wberfl lho 
fmtu~ aoo doo~ i11 1.he ii.es'-

Fo,r f irst-Time Users 
\'1ltu.mc t, -no: ;c ~ rati.(in." 18 rll plnc-e W s,art. U '.,'Oll _ff 001 ro_m ilUJC' v.•i1 h tJw ti P-41 .. r olhOr 
«imput<t! • This ront.aim. part I, •Ba3.c HP-•U Op.n11tionn. y,iflil,:h ii; I'! i:nt.fQtl11cti,;m 1.a H ~-41 Jr;r,:ic,. 
t~board aM display la]t'O\lt, iitlloo.ard runcc.iom1, time {"nrtlC)JI", bn,i;i(! pn;,g.rnmming. a 111I int tuid prO· 

l'l!ID filn. Thls will teach )'(IJJ bM.c op,r;~t:on "' qitit;kL:.- "" ~ Mc:-. Yllltb • rmi.ni1nu10 Qd' tl_eu1tled or 
ll\'JIJll.'ed i11C01mntio11. YnJ,J do not ncc-d npy pri1u kri •IL-dg:e ot lia,1-dbeld e.:imp1Jtcn and ~ n1un:ni•111:. 

Wh.tn ~ fin~b av..i,~t I. ) -.W 1:1b(R1lti ret•I '11."°1' tl.G:(!llllinte.il a11d aimforl..ll.ble with dLe HIP-d 1. Tb[s. ".'Ol.\JJl)(j 
I. q i~rudra 11i i ,i,t Qf 1-~rror'fll, ll • ubject Ind~. w.d iii r11lll!\Ltn1 led!!~~ 



HI How 10'.JW 

A£1 )Qllr UI .. :r6i..aru:Li11g rum IJM of th HP I inc;~ )'OU mig]L1. W"al'IL r_o !know IIJW1.' aboul Lb Ol)f?l

.nion, lm'ludi~ thooi:- ful\rtioo llO'l dua1,1:<et,I in \~11mc 1. 'l.i,..-n rt'11 tul'll! to 1.iH'fi lo \'00l1Df! 2, 

For More E~ erienced Users 

I( r(M1 .aru .Jn nj)l!lm'lll'l~!'.!d it(ltnlM}t.-i' u r, yoo c.im kip !JN!Jl. I nnr;I llcirt with ,1;1Lum1• 2, "'Opcr11t.ion in 
l)er,ajlfl, whl.ch co1•1t3.ins. i;1 1u. [[ tlll'!OfilJlh V tu1d th ~ll(l!i .. l;~ci n. MFu111lnrM"11to1s in Uetail," pitrt_ 
IH, "Mt1oozy ln Det . I, l:)Prl l V, "Prosra1111}IT'li l)_fi in l) •fi:rith Jmd pJtrt \ .', ... 1',n1e F111xtJOIUI i.n De4etl ... 
OO'llll)r!!tl iv@ly ,00\'i 1' th 1JJ;C mid ,r,pn,nt-i.:m "'tb,: HiP-41 c;,Om]l'l.lli,tr. Onoo )~U me filmi!iez md1 tlu! 
HP- • J. , )'OIJ cnn n,f(lr lo t'~- pol'll!J to rind wl more 1i.l,tou\ tJi lapie. 

S(im~ o{ tl1 lopj~ in thPW pm duJ)'JiC-lltc ~opi in \"l)h,1m I, l11,1t t'hey n.r clisc~ i11 mud, mo 
dot.all. Other uipica-tm- ·mom{lfy mtek, oontrol n!nrr,iv;,, m111l_'tl' 11r,pctl• oF lil.ei. nod ft1ih-aooc.J pc-oi;ram
mlnc~~ not~ in ,-olum 1-

11 )'011 f1ru :rln-a~1 iam&l l3t 'i\·.l•lL ttu!' HP-UC/CV. th fira dune ~1 abookl 1ead is 3Wf'J1Aiix J, .. 
Cwap,liti1IDT1 W~1h lhe HIP IC/ CV!' Th1e .nls.<i dis.cu~ 0"8 nc,y., te1minol:O~ ~ in thiJ; mJlllU. I. The 
tJC! <xi11,·r.-tnio1u for tlotati.oo are 1u1mmari ·d 011 thc- il'u,idl' of 1.IM> fro11it. eov n i:u lN)th ''OhlU\o0.5-

Reference 

l-"or RW~a- ~. LbL" mil.r1'1IZI~ :indttdea a «imp:r,ebemrvc .\lbjeel. index (at. ti!,;,, YO)'.}' 'l»rk of bMJi ,,ml• 
u~~. l'in ■l1~'lwlleill Llimc'"'o11 irul. (on 1.b i~ld of 1.bo bn('k oovur i11 001.b V'l)h.101 J, ~ •QmnJuc4iC'f\• 
1111,•e M.'1: ot Eunc1;on lllbles (the tll'ue--edpd p:J011 prt«din;g too lrobj i;:J imlcx_ in ,.~hJ1no 2). ~ sumlllllry mr 
• BC 110ta1.00. i00n,,.•1:mti.ot'll! U-600 iri thi:s mr:m I (iruido the frMt ,OO'it,f of' wth ,,il1.11~~. nd i!J.ltc!Cll'L\'i} 
app,e,.ri.dll: i11forminw11 in ,"l)]lllmc 2- irl,;:hw i11g l'ffQr ~n.(lit ionlli C JIJl1¢n(li:1 A}, p:rintem- cc:i~rat i.-On11 
(~ppeod,xD), time i;,rcmc tirw- h1ppe,_~ti:s; l-'). nnd a c,o,mJNH•.illllm. or 1.bl! HP-1HCX. ;,,ith \bl! 
HP--a lC/CV C~i:1 Jl, 
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Tenruna1ing 0~1 Eillry , , , , •• , • , • , • , • , , •..• , • , •. , , tt 
c~ 5'illr8 . • . . . • . . • • • • • • . • . • . • . • . . • . , e 
Keying iln1 IE:Xl)OCTllnt:5 I -I I I ■ a•• I I a I I 18 
Pi .••••.••.••••••..•.•. .,....... 19. 

Cina~ lho Oispl.rv , , ••••• , , , • , , , , ••• 
Cl(t,in~ Digrl$ .tnd Ctlf!rMttn, .. • .. , ....... , • , , 
CltnMQ Olhei' Dl$~y-!\ ,. .............. , •.•• _ . 

Doing Long c, outaUOII:$ . • . • • . . . . . . • . • . . . • . . . . . 
t l!Ylllg c.is• fllS In Aml"llnmlc Calc .. ti00!3. ...•..•..•.. . 
°'"-o1-~ange ~Ira . . • • . • . • . . . • • • . . •.•...• , •.•.• . 

Elle eting Alpnabe'I I e Cllar .ac., e, s . • . . . • . . . • . • . • . • • • . • . • . • . 
Alpha En lly . . • . . . . • . • • . . • . . • . . • . • • . . . • . • . • . • . 
The Alpha Display and Ille "'1h8. fl.egi9bor ••.•.•.•.•••. 

Continuous il'ilemory • • . • . • ••••••••••••. 
Statl.15 I I I I I .. I • - I ••• ,I • I • I • I • I • I • I • I • I 

Cfoorilll;j1 Cont$1ri1J011s, MofllOI)' • • • • • • . • • •.• , , • . • . 

19 
'19 
20 
20 
23 
241 
24 
26 
21 
H 
28 
29 

TIii,$ .f«ii(m prtJMi;kJ; rw di:taifod oril,lri'-Lioll lo \bC! m~-it.l t~rJI: V!o·liat Jtr1:e.~1l par 01 t.11!~ 1,;ey
lboanl mNLn, btw. to t!□t r 111um'be.n1 a:11.J do ,-impfo ct1ltufllt iOl'J. , hC1v.· co e l~r d,c dl51>1ay. and w&at 
Co11lu\U(J!JS ~mot,• doei. Tbese .ate llui nu. amd bol'b ~u wi.H fiOOd lrll ord.er to u,mfXl llxo plliBtiCll
tiori .a11d pov,~r <if -Ile Hr-,11. :SOO-oe of l~ featw-es are 1111lt p.1~ to tbu HP-4 l; 111 lik,<, dcJin,r c.at
adeti:ol!Js-.llfll eomroo11 to -04.her HP ("..aleu]at(lf'& 

12 

i.)9,,0r IKo~rdl Annuli• 
,clatot an-di 'Tog51lv lh:iy 

Ke,board Over vJew 

Ailpll& 1K eybo;llrdl 
. ,.,.., __ AMIIJl'leialor end 

OnfOlf T,(Jrflle it,eoy --"'"'!-~-~---i.--;.-----=l,IJIKl"'-,;q~ I 
--··· . 

l'<lfllO ,;.,oy 

Shirrf N1n11rtclalor illll'IIII 
Sh'itrl! !Ker,, ---...__ 
~To ea~eJ St-llH. press 

~11111 Press ~ir11i 
to acc~,g an:, aJoornaie 
4_goldl 4 I.H'le'bOO.. 

t • , I ..__. 

II Ell II II El 

r J . II ................... a 
Primary Fune1i<in . ------------

Program rJlor;ile AJ1m111~ 

c!1,or 11t!I f o;g!• l<iOY 



6cct.\:Jn 1. Us.rig 11 • .,; ,1KWiJ 

The 'Joggle Kevs 
T1tc tl)J• fll)m :k ·• Mv ti._. t:o,'OOlUd . r v ry i,,pt'CUll: ttacli one Cfl•lUH JI ovrnti RS tondilioo tl111L 
nff ,;1S IMvN t-iu~ otl..er ::lt, keys ~ II oo iAt~11>re~~ Tlwy are <:ruled ti.w~ ~j · nc you pri'.!fil. die- loo,r 
~ to ~t ,II rLtl'W cood1tfon, i,nrl JI ii:. Jtpi1i till t ,i:?SlOI the O htinru ('-CJ[ldition. 

TM fo11r c;xmd ii ianH tbl!5:-{I 11.4:lAI ke~ con'lf(II rec lmni11~ lbc ~kl'h ,r om/off, ~ i1111tin.t:I• Cl i\-al;ng: 1 i.e 

Uiu keyboord, gci1ni,:, foto/out of PWJ1Mm mod,,, ~ml actri.,nu.g/dfflct-iwtinit the .,\lflhi.l ~nl (f.!x

pl.11iDf•d l,clnv.1). 

Power ,on and Off· 

1'1::i' I OOl ! 'kti;)· lum;:o tbe Hf-41 oo ~md .,a. AftB abum 10 ll.lJJW of lhqing: ru~ but inadh· • th omu
.,_n r !!hut!! 1L.self off ro oonsl'il'Y(l boC.tcry 1t0v.-.)c:. Thi8 iB c.allM "ti:mi~ 0,,1.1,." The Continu Ill- Me1nory 
rr,11~un! 1TU1u tl.a3t'la Pfl)t'U(l]Jlfi, dnt~, nrui mwl i15pec-U. ol operat-illt £it,rltil whi.lc tbe- coE.'flJNll,iM is oiC, 

Should !l"OL'I 1-e'-! MO Y LOST in lh~ d~►ln.r lhc Cir.st tJme )'00 i.um 011 ith I EIP , 4, L. llt.i!! rct1ilm- tlli! 
~ 1tt,r murn(II}' laa!! bt::M'l ,rleared. P~ th,e G !k :y lO 1emo\-. (h · ~-

The• 'Nor ma1I Keyboard and the User K~yboard 

Thor. 'orm<LI 1kt21yboard of th 11'1"•,U ~ c~111pri.ood ohbo 1.and3il'd ~ or k,;'.'-,y; rn pm ooe 1.hern ptlmNI. on 
r\11.(~ al»\'€' di kfYi!, Tho ,priml?I}' r:u.~N))1s 3t'I! p.rirrtod in ..,.hit,. 91l Hu; ti:c - v.,MI~ lhI! alterna.k f-unc• 
ti<Jlil' Site- ,niDLi_d in p.o((-1 •bq,.'C! lhil'i kc) 

The OSl".r ke,ybo3rd ~ eornriri~ ~r (ID 1.11IUJrm1tr\·JJ. ·NstommM~ fi'(lt or func, i<ins. It is b.1 .f'dl on 1:br 
"cm::naL lk~.lboa:rd, but u~lud ,; $llhttitu1io0!i dues 1<1 any new Jiey dcifin1ti.OnJJ llhut )~ti make, \'oo mic lrt 

find :it hlll'l~ 8.8 ~ 10-Bm ml)re i,ibout 11.he HP-ti, co rnl.e1im 110ml! till)) on rlLe Ust1 l«>,Yboord. w 
i,.1fo:mn diffi:i~Dt (lpij~t'il)11L 

P.rl! mg [ij:@r] 9"1ll !\('\r,.'TIUI o r dciitlc!,\'tlte me UM'r ki:}-b<lnrd. 'rbc USER ;lt'lDlll)Ciator Blll)e:ITA in tliC' 
ilJtJLitoru of Ll)(I dir,pJ11y whQfl thll!o U it ~yboardl i llC1;ii,,'"(,, (J\1.>ignin LT!i.er ful'ICtJOJ i l.'r:111 ttd in R-tti;Qn 

3.J 

Tihe Alpha Keyboard 

A i:naior Ccoturr fl{ t.lil! HP-·111 i-61 iui 111JJ}hbf.1.ic (OT &Alp-ha"~ tbar.actet tt1-. '11,'hlch 11h10 ,n,cludc!'I cligiLB at'ld 
othr r ~l!N'iul t h,ustii:tM8. Usinfl. ~ ~ fj}h.n 1'eyl:)oart1 • .)OW c.an stor1.1 m II~ ( qk!cinll,)' llit!lul ;n 'J)lO· 

JY111TUi), nil pin liett33 ii.o mrmy mc,re opernc iol'IS: lh.al'I tb print.cd ,tn1 ~c keyboard. 

'f.h.e dL ~r t at th~ Alpha keybfxtrd oomi$t.l. ot thei ltilu_e, p:lmnry -1:bn~•rR. pri1ucd o.n. \bo ~imred 
{ ,gf ~'hr k.eyil cu1J tl,a bifwc! It rn t(' cli(#ti,ICW!l'li sf1ow11 (m1ooii with tli prinui r)I elLamcten.J ill ,oo 
~inJrnm 0-11 ~ 2b. on lhtl brid: pln.te ct t'h.-e H P-4 lCX • .ruKli in the (lidclt Rufeftl~ Gui.®. 

PJ!l'-"i..rai ~ nci.h•,nes or d.eaeti\'ilie; dre ~\lpbn keyboard. 1'1Hi A!,,IPI-IA l!Ull'lLmc111toc- L"tlmi!:i 0 1• wbc11 
1h r\J.Jih t;1:i,/11'llll'NI ;s 31Ctiw. f Usii~ lbe Al~111 !k,:,-•llll)urd i11 di~L~-d rurl:Jior or, Jl{l,g<' 2-U 

Execiruon ,Mode1 and Progra,m Mode, 

! h HP·4,l h tv.v ltr11,·i;: ~ rn,tiDJ: rn1K!co11: Ex~cutfo~ n10d ruuL Pt~mn'I mode. tL nil~ " Yll)k.(,,c up"' 
u, Bxecut 1011 m.otk, els~ 11lQnrlnrd mni.i fol' •W.'i'ttfUW lune, ioru (p,ticfn~1ilin,t eukul~tioru.) fnim tlt key
bo:u~ ,md for acr.utiR,!f si~nim Protmim m.ooo, oo ilM!i Oi]W)r i.tad, i.. c'.111Jy for .1t,r,.•i11,; 1u ~em , 
p !Ing K.e")lfi Ill ~n!lm :mod • ~ m:it, llt(1 OJ)(lf111.iootS. but. mt'l!ilt'!.W recOr& flif'lTl ~ fl'~ 
hutnllC'tMia. t'or lutt-r necillion. 

toqle, key 11witd1 lt~ oom~'t..ir i11,o or wt Qr iPra1JN111l mode. TM PRGM wu~wici.tlor iJ) 
o? In Prc~rn m_oo: .as Yil!H -8J3. durial!l: m:Loeut itin (,( 11. pr(>/Cmrn On Ei;-w.:ition mode . [frognimmin,1: i,; 

di~.c.u rn l!l('(!tJon '1,l 

K r boa di Conve nt1 ons 

Primary and AJterrnrte (Shifted) Keyboa1'd F'utrlctfon$ 

Th.c ! IP ~ex MB ~x. daffi:i~.nl ~ o,f kc)-bot1.rd flJfll?it.lo:Js. m t m,d, ro ltii kt)~~- Tbc!<lt l:c:i,·~)tt rd • 
l h,,- Normnl, U _ • Alpba. Alat1t'l Culalot,:. Swp1.n1,d1, r.nd ·~ f,1.m.01 ,ke;yboat~-U:&-e btimt1 pnmary 1t11Q 
~lu•r~~~ f1.mi::t.101_' •lb ~tll .n.b@'t1t.lll!!o iuncti.mill. prl':U th 10Ld Bbift k~ ( ) br,fe~ pter.>'8ini: ti! 
fum;L~On lkc:i,•, (Tiu~ "" :r d1ffcffl'lt-ly tltao Tbc ~bi I\ key on II t}'P(l~7i1<ir: do not. hold. dJ.eo dtH'L key r£•lril~ 
preKttng tfl fttlletmn cy,) 

• 0Jw 'lbu :Nttrmul (or U.H-r ) .k~ybnMd, 8Cl I.hie l)mlDl.M'.V func,aOOli O)' jlr@'JII- yx 
I~ 0111) ' tl1al 'ke~•: I u:a. 1-

• On the N(lrm ror U r lke)lbioa'l'd, isclecL tltc ■I tcrni;rbc f1,mr;1 i<Ja b:;- fi,m 
Jm1~ 1n1 th hifi k<- • Ui.n t.be tie iJied lcc;i,•: _ 

• On d1 Alpbt1 ikL'J,1hc)tu d [AIJPKA nn..n1JJ1Ci tor on). e.elm tile- priDl.iifl' c-:lkl'lr• 
ocU!r, 'l\·hid1 i.!! prin'l.ed in bl,11!- 0111 L!ln ,;I~ ~kid f~oo of ,IL@' ke~ by pc88Lt~11 
(lr!ly JlW'lt key; e.J. 

• On tile, Als;,lm k")'board. ool«t tit" 111 l:'(lrna1J(l ,;hnrn,;«,r ,oo f1Jortfon b)· t'it~t 
1,~ng tbti shl(l ke~ the-n f~te ll!iott it:m J,;ey: , 

T111: n.lwme.t• A•pbn c-haracte:r o:r luf1ctiii:.m iis pri111eJ .ahoi.· tile- kt;;y i n tnt1 

At-plm ~ ,-'boo.Id ru~m on pa,e 2& ~d i.fi t bl! Qtimc:k .R1•lertir1t:1! Cui~ Mi»1 

r1' tn, l\tJi,hli r)'horud r1.mct.io1ui lift abowl'l ot'l Che "Int EdlihJr ktl)•Mrd. ;9atf 

(IJJ cbo bi,i;:k pln'lio of Che HP--4l. Th• oo of che HP-n iii>df dlK> 1t()f :l11dieat-e 
Lt]r, lill4!rRll!e Aa11bn (1.1~tillN. 

Normal 

b 

Alp,lia 



C1a I( d 

The SHIF'f AllilU.lroola.ror. \Vbenew-1 ~,:ru l)l'(tU- UMl b ilt kewy, Ille SH1FT rumunri :l.o1 ~pi;JOOHi i11 tllit! 
du.pfaJ, The anmmdato:r d1uippe.BA 'Vt'hon y.oo finisb C'l<'<:\rnllll: tilt' gyBtroki:t IINl('l, 

C11n,c,~m 11g ui hiil'"L 1b oalkel a t1hl/t tl~oi:'t! ptt.SSi!lg: anotliu lee,.•). just 'l)f!?&B the Mft key again. Tht
SHIFT 1rn11.uruciato.r 'A':ill lllim ott. 

Mow This Manual Repre-$.ents K.e:i,sttakes 

Thls. ma.i1ual tma. the l'oHo·. mg oouu-to0 to .tq!~Dt keyelrok,:,s oo CJWl HP-4L: 

Ke .Elm(! 

All'I)' HP-ii I {uNiioa ls np:re uted s It pl)(IRl'S 01'1 th le ybollld, wl1.b n boo: n10011d i~ w, simulate 
a key. Fo:r e~mp:o: ~, , • , 

• DiltiUi (loo ,'\fplw C-IWl'1!¢t.e-i1 nppcilr 'lli-ithou t ha:1~ t.'VCl1L t-110\qh dLe)• :rup~nl ~1!;,lrokt-!1-_ Pc,.r 
ni,;11m11l~ A , . 

• Lec-tera. Ln blac,k her OOll:('8 mpffl,(!1lt ~ciu.l r1.m1:tions. w~h Ml t b8 Alnrm ~ta.lOK f!Jm-:tfon 0 (fo:r 
rrl't14:lJ, 

lte,y Colo ' 

• All primary onn m l'\fnr;Cion n.11f' J)TinTIXI ;11 h ill.(' ~r;h ,u1 ( RCl. l 
• Ni:~.n-~~n.11 C'111u·tio1 .t1f(! ptuLk4 ifi bl11..-.. f01 ~et •~,r , • 

• AJI primAn' lplm CMJ'!'.l,ffl!D> me priE•cd in hll~cb ll!I A. 

• AU mtlftl tuiltC'liM er <:hu.r11tten1 :l!il prillt.ed in g,old-11uc:h as ,1 aitd 1r"L . T7re Jrift ke,y i.r 
001 &hum ~re ih{lfod 11'1'wtal rmd dlp/ru fwtc1~•t.JJt.J ramJ d~.en; i1. b iinplttd b:,; i.be 03d N:Jtot. 

• 131 h1C I.er& in •i:lY box N:OJ) tl' ~1111 fu.n..ctil) !llld no( !'Dhir '°"1~fl". !F I' ,r,,:n.mpl • (!J 
fo:r 111.aTm Hm • 

· _ r,eface. &w flme&jo:ns must. be followed by III pammet'l!l'. A dl:f.ft-ron11. typofaee is 11!-ttl to ic-dm(I" 
tha r,equ_iff,d 1)1118..(Mtor, 1\1.di as t ~oo1 ftrbe/, 

Doing Simp e Calcu lations 

ft )'DU mal!i! .11 mi.1uke wbili! ;fll'lft-'.l'ing 1111mbera. 11.."'fl G w CO.l'ftCI. Lt. {Fur moc-e on 1his. elearlmr flmction, 
!11-'C pu~ HU Dtm~it. ute dirpt-il t'Nim, the Atphs k~rd {or taleulntlol'J, They 8ft tc1n11i.di?ffiljim clw
attem. aOl 1i.lllilibe:hl. 

17 

1-· .. dmc.8, ('!'.l]i:ul.:1t'i1;m11 B•ilh mor(.! du11n 011'1!1 number Cliloo ...impli: /liril hml!t ic ~L\i,i,m!t). 1 IM" Hf•. ,:t 1 w.e: 
RP N. • Tllis i.: nbo t11Llert n 11;-afl«l fmtry: Wfli!'JU!\~r )~111 hu.-i.•e \~ 11umber9 ltir 1111 ap,uulion, )'OU enuir 

ooth n11mllf1111 &•/tJJT! p~i ll.S tlie ful!ICtitm ~ 1'bi= o-tdtir ot~n1'lririll'. llio&c Lv.--0 ruimw111 n11.b' en b 

L1 i, ..,,hc-n :i,nu vmlc num~rs m An eq1111tioc I rom ~ L lo right. Al l!l!r EJrf.:18u-i; the fo1JC:t 101, ~-. :(Ml ....ill 
fff lbt il"<".J,ull- (There i?I no 0 ~,! ~ Th.at b.. pmt1i11g ,_~ funtti:oi'I k.fl)• attut,c.s thm J\u\~ i<lb. 

Tll4!' .kl?)' to rt'\"t!'.r1le entry 1!! th!! I enn,R; : ke:,·- Use [ EmER'I' I ~\,...ft.11 t..-o ttequeoLiaU.r lce;i,'t"li·in JLWllbtta 

10 l'{>J)Jlr\llit tbum. Tl1-011 fol lo.... •ith lltt' ful'let ion ke:,1 w e..:etute- tbe operat30-11. 

rr }.-.U .... 1in\ h1 lj)tirlo:rm ilil o~rstion 1.hnt IJ5-N oril)' onl? numbtr, Ii._ CiE:l], th• n ~w don"l 11e«i 10 1,.1w 

(f,dEIH , . ('fbiJ. i& tru wbu&hN' :,'OU l«·y in I run. 00 nu moor vr v.•hntb r :i,,;,u u. · Allmnt'r tht l!l 

JI N-nlly m 1tbo d isphy-9 IIUlll'bel' t!lnl ff5 tti ~It of n p r<IW"°Wi cn1r;u1Jit;t,n,) 

,s 31 - /HrJlf 

b«6mes 
, 5 ~, i1~111r~l ~"1'!'"11' I 3 El 1osu1r 

~0 r~ 
borom(-

0 [Efil rcsu.1 

Exm111,Lc: Tbe lce)·.itroli.e 1>eq1M-1Kt',,. 'b,e,low 1Ll.t1str.a1e the, ei:ecuc:lon of a oo • number fiu.nnLMi 11d 1-wo 
Lv.-v-nucnbc.•r Jw1ct1,Q1~. l!~ i~ CJ\at [E1-l ,{[fl hi ~ec~• c,nly in i-ho :SEOOl'ld ~ltt,1,=r,11 • .and 004. i .11 LhiJ 
lim u.r tbird OJ • Of JOO 111'.loJ.:@o a t)ll-Jl"ill' error. uu, 0 lO ckor it.) 

-45 
@J 

6-A 

[ji"NTEW 

1.8 

m 
61.,2~ 

Firut: l . y'iii 

!!. 16.-+:l/ l.8 

:t Uih: re.wit 9'J _..) + m'. l23-

D I/JI 
!i 

6.71l112 

'1&,.-,_ 

1 ADOO 

UL 
9.1111 

G7. r234 

76.2345 

Oi(Pt t'BLI}' l1l(Jt ll!rmi.MtHI. 

CT!] fu11e1 ioo k-rtrnllul digit .entry ~od !Mf

K~ y"i5 
, w R1flIIOOII', 

11'rmi11 br.11 di.,gi1. l!n-.'>-1 l:Nlllt I YriH M:Pt!r•tr
two number, keyi,.-d in M'iJ.'I 11tii Uy. 

,I! w rllln'l~t. 

R ulc or 1 -1/ i 

@.E.!ti] i;; n~t ™'~ff hnt.~11 n ~ult 
~nd 41 ~ • m 1m1 " I'. 

R · ull ,r,r E.111 l 67.123-1. 

"J II' nptr.aLiJU wJit' i4 ~ l)n .a, nullilJ:Ul'I I ~ .-ri _.. • f'll,lu,h l\il)ll'd k,. .. ~HIil ti, i.i-, r,:,«,ti Pi:.1ilh lccleiJm J l~--I~~► Ufl'Tl ~~I-- C¢<1.-a11titmd •~p;,¢ nqlft~ii;a. ~ cpata!a:-. N'l'.l<ffn w rt!.ri:at rwm!..-ni u r 
,,.rifbk 'II~ t.11p1l •If w I ~• r.nl•I jc.n ■p,,rilin, •hi -:pcrlli'IL'-"' &,fir lht- ,-.rillmL ~ un,.U' :,co "4" 
lhjw Ld,e Prt!t"..,... tbt- <9ffl!l•m r,/frr 11,,t "'.IJ.•hk■.- Th Ii. 14'~ -~FTtl' l',;,IW: t-.".¢1i!ll•on • F11r upt.n:aal •lfidtncy i di.;,.l 
CIIO:nll'..Aliun, nr ~ C 0011• 110n (4 ll'JTI v- 11'w Qllitr•wn ,at,-. nLll'nnr l •--~•lil1f I. 



11 Section , Ul'kg 1he KO'/boord 

E ntcring Numbers 

Terminating Dtgit Entry 

Wb~11 ~ numbtn 8NI keyed i.Dto I he HP- U. tt:.e,- 11e«l Hl llllfl isepa.rHlecl Ont.- ot tbc 11t1rpi11W-11 (EH!\5,R t I 
Ml"l(!fi i.s w par.ace ffl'O nwnbe'rs by 1.erm,~a,i.~ d gil t.irtt)\ :Fur ruic,• ,wm~I beini;. kr),m in, Lh 
oom])'Uter ])N'ffi I ipal ~ffl d li}C. ff!~ lfi oompleu•, rrnrffi t I doo.s: chis. lb: Llt. fin-L nllm'lle:r )utl key 
in. !lnd ~my OCOO' {U11ction Ikey you pr mmim · lbe dii(IL ml-ry or lbe 9£!(x>tul u1111.'llx-r )w Ice · t11. 

II, on Ch 04M'.r wimi, on~ o-! tbr nu:mbctJ you arti i~g is atrond~ iJI 11te oo m1M.er l1Ji 1l lifl d:Wh of i) 

p ft">'il)m. OJJ1C"tnt i1>:1, )'01.I d111 not nttd to OMl too · t uy. This is beclwse all ~tirci,~ .G«pt th 
4'~'t mJr; kl, 1kt~~ h<ic.\'! lhr t'//ffl ()j lt'1mirintirw ti(Jlil ('n.i'~ 111r.- dht1t entl':!,1 e> a _ the, digit 
~r. El. I ORS I. I 1Ea 1- nnd. G . 

'"lli UP m r:.IIIO pro'«i!llr,; :!i'!OU ""iith i~ DIWO ~ L indic-.1uio11 oo digit enL , LS.h.ll~ lM m puL ~ 4_). 
Wbilr,: ~terini,;: ei number. )'l:lll wi~I " it.ho .ofi<,_r th :ri1b~ di¢,t, moo ~ bbj) •'8t11ni; lO be f1lle:d 
iliL (\ 'bu n m sc,.'C t:ha. in tb p;r-l'v~ fll;nmp,I .l Th Plff('tm1 of thio ~ c m«itlii that an€itlitt dilcit c;!ll!'I 

lie a«-0pt.i:ld fur llie ;cnrRn-t nurn1itI- WIM!n di,:i entry [h!).ll lbihm wrminntNI. ltow,.'!'>1t'r, tlHI ie gone 
~Lt.4' dun ~I i.\[}' i ciim plt!iti!. 

Changing Signs 

P~i113 ~ ft'"1llit' ~) 'ili•ill d 111nt,<e lht) Iii n Ct>OJ'it i,~ o,r ru:i;nH1.•, ) m diqlln)'r'd lllfflloor, To lk _ 
~n .8 ltl!gai.we a11111.~ibet:, ,~ I CHS ] lll't.er lur .rang b~ i'L: di~. 

Keying In Exponerus 
u~ []II) t~·n~r aPQMn-0 to lat_ in a n111~tx.r itb an ~21~11. Fi..... ~• in mltf!. li<m! jKirt of lblJ 
numbtr. tbcB pt:csB [ 6E~ i rmd iii))' j11 B ooo- o:r ~wo-d~i e:rpM"LtID. (A lia,je, J)Hti o oae i i~-~wnixl i r )'Oil 

do nnl ~tirr t1 numbrr.) Notioo !Mi) !l>ll\Cti ~ _ cull in tbe r.ijJ1t'l eaM or dte disp,)11)• ro l!ignm1 Ue 
n'\l]rsr,r:fo i11 1?1,1t i, nCNl\ii bdo wm:r>,Joh~ il;B fon.cii<:in. 

For i:. ~ t i~ C'l]l(ln 11t, w,c ~ ale 1 'k.e!,'mJ?' in t,lle eq,,ooe11l. Ftlr a aii!'8'1t i\'tl 
Ill' ·. 1 !CMS•·~ tu;ccmtinl' [M!]. 

For i;,Hmple. key in Plant'k' CO'Jli5.1ruu (6.6262 x 10- Ji Jol.lli:: • !OOllll<i) rutd. mulcjp~ it l>)· 50: 

Kt wok 

B.8262 

Im} 
3 
41 

D~ln~ 

8.6262 

Ui2152 

115.ti:2&2 
.6~!2 

J _ 

l 

T hi;; - Cl,;10 "~" for bo ~a:ion.1~ 

Awail& ii ~Kl -ble- .M:dJrid t1 igit-

Di!!'JllJnf 

6.62i2 -:H 
G,62"i2 - 34 
3..3,31 - 32 

Si,c110n I U1,1119 · ~rd 1!I 

G.(l.Zf,2 :,,c 10 - "'4 _ 

Etite-n1 m1n11ier.. 

R'e;wl t ; ~ Joolc-1:ieCOnd!i, 

Di!{itis. INm ttm bltllC p(11t thnrt ll'Jli ll i1mta rhe ~JliJ111.m\ tirJd 'lh-ill d PJl'MI' f rllfm t1te W!<p~ •wli.e-:n I ED; I 

Pl 

~~, but 1.hc, ,,.,i ll l1!1!1 1T.tainr:d in,ernrtJty.• 

t , YiDll soould be il\'ltlfe ltlat pr-Oi{lf8Jn lnstruciloo 111196 [iP,O{lram moos) 1111d prl~ter outpiiC from 
1h(t HP--4'1. UM! 11 dlffe;rem: f<>m1at for depk:.t!Ag n!Jmbef.s 'M1h o-;qx111911t,s, progrmn lio0S and 

primer t1s~s. tile letter E ~pp,san bafor,e a;n @IK!lllJflt , s!J(i,h as S.H82 e ... 341, II )'OU we tr)'Sl(il s0 
emec- w,;ti a , do li1 5 shown abov , usn119 ;he, [iE] r«ic:,. Oo no'1 prCS.S E ~11 i!So n Al~ 
di C~OI'), 

Pn.•j,!lu11 plaoi'!S t1p, LO thie .um to dt(lll of• inco tlie di.spb;,-. ('l1ue also lt<.m:ilnftt d~i a11uy, so 
ti nol iiiMd ra loo Si!patated lr<iru o,JJ(lr rillmbit'.rs by Crtm°rEJ! , 1-~ 
Nate 0ml the JW\m~ of ~ l\,t 1dl •in itili'llt alrtd p1i1ut•~· ptJ~ (t,; ~ llil 11'1 111 prop-atn lk1e- CU' ~111 

a,rinter !hl'lplll~ 1!! ti, ~ 
C~eariirag the Display 

Tbere ilte w-o t.we- at dDjJhlf rtlHnng ~n'.Llt<J1111: ..r (ckor 'X cJT cl'ew A~#Uli) aad E] (l'liu-k arrow}. 

Clearing Digits and Charae,ters 

In Ji: '«lll\M>fl modi!-.: 

~!;CSl;lnt~ 1.bc fiJMt it>r11$ ,:;in U1r:, N<i,.rmnl lct!)lJollltlfll imd oa Liv! A1pbu h.:,~nL 
clmp 1.tic 4)11'1li~ di11pl, f K•~ ti~-(11'~ lo ll(lra. 1uw d ~a.ni thu Alpb d:i.$-pJBiy a-rid Alpha 

~sU!r lo M n.nk.. t 
• B doLffl!:8 only tlJ lost digjl m- cbH.aet,e,r ~H th diS])'.ln.y iJ aiRit/c~tr~rr en~• '1~ "'rn: ~ ii('¥' mJ• 

r,{:l~. M di.xi /chamcltr ~ntry ha, 'ooori Wrminr11:ro, Ux,n G ~ lik(' 

'•IIITJ -,.,11 .....,. -illi • ww ~c vi,q. ,fllk,. lmn .i~ difi".-11 Qr.Iv i! II -n.al :f'Oln~ 11 fJffl- i11 l>,h,"' 41,. nln"1 d-i,L 
11.r K•NJ:lt'IPr Pl,D(!f ;be ~k IDflIKi'1 JLiu ·, •h.id·. -plai.:i,d in pat. H _,,_ L(I. -n:. .il.i.llwtut~ Mi-tblliry ii<ML,.. 
n., ~ ,iici.t« LI RJ'!llKI- riv.111 Rtt<• tt..-k, 



211 ~IO!l I l.f:; 

. · .a:mJJli!-.: To ill.~ lw·.1' 'l~ L't\"D reutuJ\cJI clpcr.a~ tr)· ll\l) f11ll111Yi11C ko~ro:k S('qllt:OOC,, W IJ111t ~;:,ti 

m th~ i::i>1cp11'1.4lr d1~.,pl&y h.c:ual.d mn1ch the di. pl .,.,. giwn ~!O'II,\ (If }'OIJr d~n)' dots 11,04. ebow Coor 
decurud places, p oil! to 1ru11le iL ~□t~rm lo 'lhu d i~pl~),i ldo,w.~ 

Cl~anng Other Displtavs 

lli~l11 • 

1r.!',345 

0.0000 
·1:z,345_ 

1~-
12,34-fl_ 

11 1.1281 

0.QCOO 

Dqch Jllq• ln-.,L tL•'Ililirtaled. •n11: - in:JMJI Cllll 
ibd»tiR 1111)'11'.! ui{l;it!I all] lie- adde,ii. 

cll?.ll'l'i tbe @'JI.Lire dl3f>la1 tt1 ~ro. 

1Dir.i1 1!111-0' 111ot rormin ti:'4. 

'11!1ui, 11111.>' d1 1~ 1 di.Rit,,. 
Di.Jitt l'.lntr,• eau i:.-0111.inuc. 

Sq\Jare rooi ~ni1-Jol'.I 1.etm1a11t 
(00 - (1.1(1 p~l1.,, 

El now cl n. • Ll <ii ·, to zaro. 

C'LCBJ:'in:tt PmtJ:Al K (ly l"Qlilence (Par.,uniner P1metiio,n11~. Tho~ 1)n;i Mi\' ml f.'Qf'(ll?l~•..,. {~.llf:tiQIJI, 
Ylhi~h ~re ti! (•l'I~· ol a key 8.e(l!H'Me~ a pref;:r key Uike I sro U .and thon ~ 11r mi;ire, d i ~t3' t~ 
rwrnlllrt(lr), '!(l;Mli ;;? n 1 eor,nkZI& • f)lll'IIM-ter luflcilori bet~U£e it ~"' in t'bc d ' pl y Yrith o~ en moftl 
i.nJMll C1,Jr.11 <- •• wlliiti~ f111r m!IDQrii: -1)1' Alph lrlpul.. J1 Y(IIJ mist11k1rnly p11u~ ai prto 1:1 key a□d atop Wcrr 
(Wl)Jt1 ~inz l'lw- £1,,1II !wy "'41,\l~C )'QIJ ·C!m cfic,.nr tb[ limc,i,m b PI !l11J [!], 

Ck~rirng- MEMORY L0$1' nd Mrr,or M~ ig , If ME ORV LOST or JlY otb (lfrol m 
pt'.!8.111 tu1d te-mRiral 'in ln;e uiilp~-;. ) 'VI,! Cfln dl'nT it by p~in$: El Qr !f1Y [k )' (<'lC pt 
wm refito.n} tbe p!INIOO!! diilplay; llln~· oth.er k-0.:; wiU n<'C\lt-1,1 il:1o O'Vo'n tunet.i(m. {f.n-">r f!ll~••p~ 

nlt',&rlfog)J 31r'e ro'o'f!f'ed ui'L page- 34 i□ !red k1□ 2, ""Tti~ f)isplar ".9 l 

Doing Longer Cale latic ns 

Tlw, of llP (pnp \ 7, n IJ(II l hc wnuwm,:rHr; ~rnon.• il!c " ~s cUon l(I) mnk<" •L l'/)03&1blc to do I.orig 
cakubt.i(l!ns on till!< HJ> I withot.rl u!!~n,g pan:mtJ:i11- mr !It.Wm, int,crlll,t(',{li1;1ro ~Ill ti,, Th. is. 'bimtme 
1 Lf t1li'.npi1tl!'r, ins its 1nim m mocy f'IA)Ck, 11tortt •nd re,.-;mil I, p~•iQtq, (01 i~l'WIWitik~ rc,wlla, •hich 
:,.-.,,u tt.11, di,m l.lle iri. 11u~l.Hloi cak:ufa'LioM. 

\ fer)' brte~\ tbe 111eroo1·y t.ta, iii: l'-Our l'e.8-i-xet11 • faign." l~fod u 11'1own bc:kt.~ Jt,. holds ~1lCH' evmli 
ud m0ra1 l'OOCll'IC. tntrJl'!8. G<iM1'8lt),•. i.t iii the OOJ1\fa~ ur t.bli X •rt'f!Diler tbM )'lltu •"ll cli~~l,11~'til - it lu)l('.!s 
)'(IIJr moot. ftffDt l'IW:Oeric ,mt~·. \Vhen ·~ p~ I emBR+ I oir kli)' im w1otli :r n umlter roltti·.ving im ()prr• 

tio:n,, t !Mi numbt'r in lhe X-ri itiBtor ~ '"pwilwd up" lmfo the "i:' -regi£1.4ill", 'l'bc OOJLUllilli ot tbc '!r.'-. Z- 11nd 
T •~!\W!i I~ m,ow; up O~(' l,c,\101; t ile nwnbor tllat was i.:11 tbo T-l'f!g»oor h CIM!o !:Mt o1f1l.e tOp qj"1hoe 

~k.. 1111? RIL!ck • wb11.t determines how m.ari)• i.n~:r~iate ~la the coo~pu'l.or eiio liold in th 
~tr,t'I ,d a -cak1JL3tio:ft-i.mce- 1-h,e, arc foo1 lett?J'S, i1. tal:'l m.aim fool aumb«)f8. A.3 )'OU h!L"Culc -ot~r • 

nt.iOn~ t.l,~ -s.ladi: r,:IJ11.6l'rul¥ drop,; as tr,Q> num'IM11:1 Meo ll'(lplaced by one, w--:.ull~ ( In tlu di.eva,ro bel.o· x. ;, , 
~. nnd • r~n1. :numiM-l'IJ,) 

T ~ .f l ;f i 

z. ,ii: .t' ... l l 

"t' ,. .I( l! y t 

X ~ .I( 8 a~x ~.a~JC) 

Key~: rtt.1t® .a G m 
Siooe ~oo'WJ ·d£ r;1f tJ1J tit'· } !JtQmntie m~ 5-'ilck · ·004, ('UIIBHl!I w )"Our bei1~ b!o rn perform 
ro11tinic Cl)lr;ulnc ior,R c;m r,h HP-4,l. it i,; Mt c,xpl1tin in dt:•1.0jt hoe.re, H.o""lJ" r, k-.o,nio.g IIDOl!:IC. th i;-u:i.r'k 
~ , ry ih 1pfi.ll il\ 11~n1t rr,dil\g tl1fCI I• nnd. ~r,wl)ll of • llO oom-1mt ·r, -01111'blinir ~'OU t-o do com
pl icn~ g la1lnl-ion11, ml lo~ l~"IJlld .~mpki progrnmmini;. ~.<-ftr ~o p!Hl I I, ~~lio□ lO ("T~ ,1\ •11-,. 

mn.1ic Memory t.ock "~ for u annproliL'11U\"C cfocuuicm of i'ltncli ,npcrat i 1;1□. 

In he foll<t·R.ing ,enleul• t ions. mH2r;e- ~hnt; 

• The [ >"ilt.~•~J kc:,- med o:;1~y for £eplli'.&~iflg c,Ji.to sequJ!'.lL\1111 ~11tr,• of ~....-o aumbe~ 

• "l'hc opcr.t1;or j11 ~l:')-.od in 011~ 11Cl,t•r hc:ilh QJ1C..mri,ds {mm100I'$) nro 11rc nL. 

• ~ ,i,•4~t of 11111, ~tJ0/1 .lltO)' iWt·lf bf.~ ti11 Ojk'T'WJtl. Su, L i ril! Hntidiatl,! ~il llf l! lftorcd sin.di 
'l'ctr-ie'liOO (IJl ,8_ ] 1.-in, iirSMlU[ ba5le_, h'{<W dJ~t,B. k~;ed i11 ~l,umng ollll rupilr.ill io11 &ri!' t~Lt.-d ID iii 

IWIW 11 Pi! l'l'l'he'f 

Kl!' '.litll'\Okit 

9 ffi1raF) 
17 II) 
'4 8 
.-. m 

D~llly 

.Ol)OQ 
2'8.0000 

22.0000 

S.51Hl0 

D;,lt rntry t•nnlMted. 
C9 + 1n. 
Ul + 17 - 1~. 

({I 17 - ;H + 4. 

Ikea more «imJ)lk.atedl problem.a are i!Ol'>-ul 111 mhs!I 1U1r1cf! way- uimg u.uto111.ltJC .to.Dgi! w.d re:Lrl1,...,,n! o1 
inwrmfl'l1rw:i 1,1lta, For ( LV-On OQ1t;8tfo111 [t .s. lC11t to ¥1-0J from the inato or ~,areJ1t.~ ouL• 
wards_, JU.'1l RJ :!i'OIJ ,.,'OIJld 'IWlOII c..tl.C\datin,c C•l'I pa:p,er. 



'22 Slcf.iOfl 1 U ~ I i,; llo¥d 

&eystrokea 

61EtJ!EA• I 

:U111)111io,• 

6,0000 Pint 1M1h fur 1.be .itllfl"!Dedi.ote, mukt. of 
(G + 7). 

13.0000 

UIODD 

TI~ il'ltetme<ilatio :ro&ulit u; i;1;sp1r.yrd, i10 ,-'Cl-... 
r::.1.11 keep tnrk <Of tit ~lo.timl-

91 tAA'.ttlJ:iJ Tl>on :sol\'{l for ch,: i11~e-rm1i Hn.1C! II' rul• u 
{{I - 8~. 

6.000IJ 

78,0CllD 1·bc11 muLtipl)• tli.e i.m<!rme<JJau, Nm!H-8 'tO· 
rc;thD-r 4 ! 3 .ttm1 6} CM· 'tt,e l"lnm . Jl$'M'r, 

For nested Cl'Jr;1,1l.Ptii,:_l'l8, ~gia ca.kulatir13 a._ ~ illJl,lfJ,rm0!1t mm1bcr ~ ~ll•r er pa.r,cnthtr.3 ·• J'tm. -8.9 )'ClU 
011.ld for 3, 1;111'4,,idn.tU)ll ~ paper. 

k.st.r~lcQI 

6 ~'W t 7 CE] 
S@ 
,4.GJ 
30 

D .bpt,cy, 

1:uo0oc 
&5-.IMIOO 

H l)Q(IO 

207.0000 

cs n. 
6 CG • 1•. 
4 + s C6 + '1~. 

3 [.fl + s (6 + 7'1\. 

H 1111 ope:r11t ioa • ~iOileommut.atl.\lo (Mme]y r,1,,11~t10.n nnd dhd~i.<m). yoo. ea11 ·till itn1lor aU th 
be"' in Ill.to jijjo& order fol ad.Id iti.oD ind rnultipl ir;ntio;n ~ ' :uH.'OWII! 

■ Ch'ff!IT(ll .mbmrc(iofl inw thL' flddiliQn r,/ r.i ttqiati NPm'6'. U'M!' 1]E[) 1t1td (i]. 

I O.lia1111p dm'tm acto Ute m,11J~iptioo~ of <41 ,wfl)1'0COI- u~ CIZ!) wtd [!]. 
QI:' 

num• 

■ .RIN-e?M Ult or-Ji;,r i;rJ Ultil nu'TDbaI'II ;&ltsM the)' ~ bc@n i."ID•e'Wi by p~ing d,~ ~ ]le~• ~ X tt
~ \-1, 'l'bi, f~rir;ticm n:c::l!111Jt.,a tll oonkrl"I~ (If tbo X- !\ll>!J 'I' •tes;i;.t(lrl-.. 

Ff.or of d1 maati.ods. are ilLUffl'.atedi ()1)J the rmi.c, 11~-

BxruuP1c: (' kutnr 3 + 14 - IS ((I + 1 J], 

Ke) Lirokili'ti 

(l~7[±] 

5 (El 
l!E!] 
.cm 
3 

~ 

Dhpllf!iY 

13.00GO 

U .!>000 
- 55-.00(10 

- IU. IHIOC 

cooo · UJin9 IK.c"p~d 23 

4 + I - l5 CG + 7)], SilllCO subtraction la. Di)\ 

-QOll.'lffiUWili U68 ~ and C£) .lnsttad oo B -

Re,,~n1e the o.rdor (If 11!>1;1 l)pt.Jsmd11 ma pe1-f41rm 
th"" P l"'D.P"'r d i-.·,i11io11. 

Rf:wh of 3 + •- Bl). 

r\lW!riYltive~ ~u .can -011a.r op,eJltfl& (rom. ldt 1.0 r'iglri:-lnn. rll eompu1ier tan bo1d oo mare tbtin !fo1,11: 

u1H·rmitd.iau, 1JP.11nnda or IK'ru'.lt By pl'OON!ding from Lf<fl ~a tj(tl11., .),-OLI ® a't b11,"fl LO abe,r 11~r 
00flro.mrn1,1tn;tiv illP<lnrt,i1Jll& 'lihti -0x mpkt oolow just fo1Jr op,emltds,. iS(J t,l.e \\Tliol equa.1.0011 c-..aa bt:!1 

fllllr~ {iN)m !-Oft to right. 

E mnpj.'<!: c~ 3 • l'II - (13~!, 

Key tll'Offi Dlsplay 

3 [ EN'TERt ! -4 I Ell'lllER• l ii 0004) U'&'l c • , to · ™nteo tfi sw h-e 
OJ)(lm:MS. 

§ Q l'!tll t j 13 13- T hcort {ll r fl>llr intA.'lrml'din•~ operands (:3, 41 s. 
13). . 

[!) &S.0000 CalniL.tn 5 x 13. 

El - 81,1)000 Caloola{e-s. itl - ti&. 
[il - D.D4i2 C Lculacn 3 + ~- GU. 

IJsililg Constants in A1rilhmetic Cailculailons 

'I'bo LAST X rtogi!!it!M' i!I. UJ :n,.~r r,otlitai ta the- mt'mol'}· llfilff!!t. l l i. ~Ji:(! i n ~it'»i, 10. ""1'11 
Aul(lmatic Mi!'JDW)i t31Cl1.." 'Tihii!! L.:\ST X ri!gi!d~ p~,'Q I liui nomitrk ,mloo thl\t wq •~~ in t h 
duplny {tho X-0n~r) ~l'on1 'tf:ie- ~tt.on or mo · 01.11t1erk {W1etl.C!Dis. Vau ao reoo-."1:!r. t bi. w lme-

i.:i 01 C\mci:km u --- . 

~VC!ria;g 11.00i :rew.in a JJM•LOl.li mimber itai'I bi:• us<1r11L ih diorl cakulitfo,n:s 011tt iu.~ 1b mt! mun• 
lbc:: mt> tlwl C!t'IC Or, ir ,>iou ~ood mo N,pHit a ie::.sk11La~icm Will.g a OOMC.aar. • .)lQCJ tain di) oo Miu,b, 
(wit:li.o,rt u11iq III dltl8 si,or~~ re«lBte1) wlth 

"Jo ~ tbe 1 f ofl«IA)ifl f<tt eale\llrst,uiti with a a»uta11u. l°f'JJ'Jl)Oibe:r to (lot.er )'Vllr cuni &.illlal ll!!!::ond, 
jiqi bf.fc:vro enc11H111 the .ulthm(!'t.i.e Op<tMt~Oil, ISO- ~,at -~ ('(Jft8t-llllt is LM oull'lber liii,\·ed LJ.· d:ie• 
1..i\S'I' X ~r. 



Ke:,,·1"i.ro'k1P11-

00. '7~ r Fl:\1!!1!! t I 
S? .~700 E] 

m 

1Jiilpl~ 

9 .7040 

14~1.0997 

52'.3~47 

2.8451 

biUlrmedi i.G rewU .. 
Brinmi bn.:-\ di"Pl11:-- bet'on! E], 
fin.nL rr-~qJk. 

Enmi,h!•; 1\ru d~ tenM nc-jidl-bo._~ of r. t'tb •~ Rigil OenMiurus M-,:l Li h )"tlJl.rr,; a,.,,-a.;,• wl.(t Sffl~ 
4.i1,, 7 lifllit•yllilr.'1 MY&)' >· Uliill C"". th ,E.J)ft!I\ or 1- bt. (9..5, x ll01

1lo l'!Wtl1rs J)M }"'ffd tq fiS'Jnl the duitau,ces rrom 
loc 11-AirLb LO 1,b(_,sc, 8WB ll'l me•~~-

Key str l\l kPJ! 
4.31 ENOOFl ,. j 
9.!'> [Q!} 'IS 

0 
8.7 .. 
m 

Out,,o,-Range Rffults 

Dw,1111-Y 

Ill JGCD 

!U 
'I.D8!'.i0 

9 .5000 

B..26-50 

15' 

11> 
15 

115 

L_igbt•>~"' t o ruHSL Ccmai..m.u;. 
Speed vf Uglti. e. 
.:\w \"!rt: d)atnDco to ll. C ·nttJ.UJ1,6. 

!Enter Li1ht•:,.~ l'!I to Sin~ Lltell Nlll'i~ ..... 

AnFi>-w: d.iJ1tlirme to :Si_rius. (meu,ra.). 

O!/~rflo . 'llle r,e:w.Je, of n. r:nkul.tition wttb a ti18gJ1it1Jdo rrn:rt r than 9~ x i c.rnJS<\tl ' " 

<iut-0£-n..t'lgt, enor." The- d~• !di.m-..-s OUT OF RA.NGE .irnd tfu; <n<cdltrn·-cawila.{e flill.ci.ion iE, not u • 
H:ut(d. ThlB co11dit.i0.11 ~lllO e11me. a numlu, Pftlflil'-OJD t.o 141P.-

"l.b ck-u UH t1'ftlr .oondi,i;cJ11. p~ G- CE'.rr0r dlip!&)'i' in pn_()rn,] 111rc i;m·ilttd in ~,loH :2, ~,:,- 34,) 

Undc:rftmi.·. tr th :teiil.llt. or lti UC!U!Dli.on ill It mum.bar wllh .a l['lnpt iludi:- le tblll7i 
f .,f)[ll)Ql)IOOOO ;11; ll.0- m. lfu'im. n1.1tnber will 'be R;l,1iu;t!tl ~ ttro.. Umdof.i](»Y don DO'I tm,ute Im ~m)f. 

Entering A phabetic Characters 
A11 e.lpblnboc i i:ti~~i:(!r R•, v.,11.cb m.clui!N djp nl].(ii ~ i I dta~ ie ~labile on '3w HP-ii 1 
wbon yo...- 11rn'm't(I tlu! A1pl!ia kei)'boaro, IPl't'M I Al.i'HiL I to acth.-al.c t!i.e Alpha koYb,orud. ~r,,1;i "1m.iJ•a
!'loousb· dcnQ1:i,11tf'3. rt.he No?mal a'lld th.er keybnct~. 

R..f.r ki IJ)III--KC \4, :rcur 61 dcooraptii:m of th Alflli• :l.:eyboatd ehanct :r 
Alpoo .fit..mctiom itnd. luiw tbl!j' MC prinW i l"I tb~ 1118.ll~l). 

Cl!l!ld, .wi p.tuos.ry M d hilted 

The Alpha Keyboard 

·····-11111111 .II 

-·-· • 

- 1111 

•••• ----1 •• J 

Id 25 



H 

'Th.(i ~ o! ~\Jpba. ~rringi:t-Rt!].IJ J'IC-~ Q! Alpha dt3flcl.l:! i~ ,.. 'I}" l:11ui.d)0 to:r p~ 1Jl ~'9. wr.d 
m: n~m.cry !ot t'.Xl!'C\!1-iq JiP .. 4,1 r~meti<lm11 M, printed (In the- ~rd. 

Alpha f ,ntry 

Clm1ract<ir Entry 'lll.~rmla•l on. Oooe ~ ~, ~h"tlte lllifl Alpb lwyW,Jm ~ALPHA MIR\tneitttm di.ti• 

1>1i1>-.ed) tind mwr 0111,1 diitmete:r. ~ .... m the· _ iapiR ~ ~n the o'i!jpl•y.. Thlll - "'lgl)llk t11n tho riiaL 
charttct,n p~ 'l!o'iU be ~ w ~t disl)l-11_.,,·- 1.hiu, i , ir,]J,ftfflC'W n'Ley i.$ nol wrmhu,.ud. 

When :i,-ou ate do111c vrith )'EIIJli' mtry, dt- eHv.ptro tbu AlplMI lke,'boom. ~:Pr4.! I AL.PAA I- Do l'IOl 
I EHTEfU I,) Tho All;ibn di~Ji1~, disa-pp,r,an 11mi ,ch11rnd.er mt~· · elJtom-lllWll!I I:; ttm:nimaud. "l1rn, mroru 
tluiL 1lte nm:t. Hm J'l)li atti\-a.te Al)>ha ruid ,on(t'.r cbil'.tiu?Ulrs .• Uie old 91.riflS: "AiU lie ~1,11S&d rtd a w nne 
,.,,-m be 1.mwfflf~ 

T\m1i'!"LS the COfi'lfJllfff off ak,., iwrm1cft.t~ Alpha. .cbll!TD.et(lr, {lflw.it, f0di.t-r wi.Ci1001S thrtt tcrm1n~ Atp.ll~ 
~hnract~:r t?'ntey are liE.100 in ""K,o_ying i.n Cl,amcters" i.n ~ion IM 

iph111 IHrltn,t: @ ind . Tbl! [!] opern duriris chl.'lir ntUUl' ,mu,-· jt.ut .{Ill it d dutiri1 numoor 
ontr;:. H i:l11it1wt.er tntry i,; ruJt tc:rminat,ed, ,t cknn- frwm tit• riJ!ti~---0m (:tirun.a.er ~I:. a it.imi H cbu
n,ct4ir tinr,.ry i.t terminnwd, th 'n G acts likt nd dutu11 llwi mire AJpbn di.:q,J,'>"· ' U k-e i11 
rmmlitI ~tr,.•) clears the entire di.ap~ wllo(.}w;r ~bilrncte.r e1ury is leimiTU1tl'd. llir 11(JL • 

.Mpha. Digi'fltt. :Rem!!m~ ,d~ fror'fJ lhc Alpiw ~:,-f;;o.Qrd -!!f(l 1Jimpl,- Alj}1Mii e1W'X:tllffo nf!rl ronndt lit: 

woo for PJWJ1n mlculaJiom 

E:x:amcilc: "Tiw ro.Umv.1b~ lceJ'E.trol«rs i.'lli,~nitei cbltrr.acter entry wi,h die Alpha ke.tboat-d. 

l{ey tr,Qlus 

!ALPKAI 

P-41 CV 

JALPHA I 

HP•.t1C'Y_ 

HP-410)1 

KFl•4i1CX 

D.mpl_ay dt~ wilst,cvcr ~ · LP1 i:n? 
teM ALPH/i. .tm11u111;ia't<l'r dJ@laycd, 
1:i):11(1 _ eri i1U:litu.t.('JI d ,at chancre, cn,1}' i 
not 'Y t u;:rmln.ured. 
ll(imo"""_. la.M ebarnd.er, ILdih X. 
1~rmit'la.18!i ~bn:m.«<ir ,cmtcy 1100 Jtitom. t1I 
prior !fi\LJoeric d.i~li,y; 
Dj11plays AlphA .-qi, iH". o - ,:t,,1e, p1 I'!~ Ji 
)o\JJ ke'.)T in Jll}y ci:uintet.£!8, W previ011 ,a;tlu,r■ 
ilC1.enl will !tMJ, e~ aod tlte lle'iW OIIH wiJI 
ista't\ ai 11 w · rit11l-

, thr ~ H)'i:l'Jan:i ~ nf"' pMl.t!t <e 'llMI b-) ril iD -amttd flea 

8 til).11 1 

11 1.:1 ~iWu to ikpJJt-n,d an AI.Ji,h,a !11:rirtt 9'1)1)1) oo w!':! <'Ml! rt<rl' anlry bl!B alreMlt bft.n cnmlnat.ed. 
TJrli; L c:k,oe ll l ilt;, tbi! J'Jl'er.d k. 7; I 4~11d'}. CTh f(l • l'lO DTUll:oll'Qm fimctiM r01 Wg1C (!atrry.) 

fiiiip]:tl.)' 

HP-41CX_ Not.ice li1H! _ cue n-a:i11~~nc. 'f'l:i" si;grin,Jti th;lt 
t-f1 nnt -Ootry win ~IC nppondcd w, l lW' pr1'Vin\la 
OJ\11!.. 

Dcnct.i\'-11008 too Alpba, looybotud. 

TIie Alpha DispJay and the Alpha RegJster 

ls□.Li!n11g AtJ)l ill nri1if!C ior illn)· purpc:q1.1 '"lur,~ 1 ~o L'l,;io of tihll t\ lPba keyboard. Where 'lbi! Alaih 
.s1.m1,t1!! _gal pla«!d l)t' a1.ored. lto ... 'tll~r. ch!pi.md..oi c:in 1i;1Uli:r c;im, 1.PIIC , 

In drn ,11bo\·,c UIIIDJ1IE4. d ui, ,1\Jpl11,1 ch1.1mci/l:in b(ll:nt. keyoo in \liw,o 4)JlitOrtd lriUJ lbu Alpha n..,g, rc:r. PtCJli.$• 
i~ l""-"""1 aio"' lbfl d.i~la;y 'fram Hw X-~ll 1 w Ui Alp]1 ~r. rid ball&. (The L.11u.11L d~• 
duril:I~ nLUi'I :rie oCllk:11.htLtOJ i.!i ol tbc X , rc-gilfti!-7.} 

A (pm 11Jrv~ an- r.iot ~., rnt.n 111~ ,.'~~ n'g~t,.:r iJJ ~lw foU1,winR ttw impo,twrl ror.JUtaru: 

• ~Vlt,(,n they ,Utt mo.do 11'1 tt3p()Me to ispi:..-cHi {1111«0011N mhal r,o,quic t\1phrt dn,w in,pill. Cw ~mooter 
~illcatioo. Tbs !'la.rm or ttt~ fuMtki1t ( Ii ea I XEO I tirncticn it.litk'I) llflP,:m- LTIJ 1-00 dim;il~s fol-
l"'"~ a»· the inr,iut e\l . to indlicaw tb01. i11pui.. ne~"'1. 

■ k1 Pl/Qgfllm m~. le t~ ewe, Alpbil. 11t1in-,p 111r ~ml :in ~nm li11M Ni~H 1-lwl tn tbe- A]ptu.11 
1ogi:5.1e1:. ~An ,Mpba. ~ ri12g Ito~ in iii ~.Io,;.,_m ~~nc 111 pl~ into th 1$ ft1U1it"l' 'i\1um ati.e 
prott:r.am HDe i11 e:uai.1.ed.) 

Any Alpha en,rm r'flW ~ .. ~ t'M) cPrtditMJ. do NOi! (lfff'C.t r.f;c Aip1r~ ~Rf:$tf.r ~.rm.r. 

C11p:1elt. al l'he- 'lp lru .ft.c1'lilh:t. T ti. Atptui ~ r c.:m hold 11.1p Co 2.:f cbllJ'8.cte-til, wSUi each period. 
comma, ru,d wloo1 abo 00!.!Dt~ flK one d~nir;t,:r. }i().~;r, N ~w oon sc:·c, &he HP-'11 dlspb.y c:afi oru 
riliD'IT 12 diar;]r()i,&n, ,uf a. tircie, rror c00n1irng pe,riod .. iCQrn.m~. m;3 l:'olori,;, ""lli..ili flt but. ~ n th otber 
duun.c~:tll, U char~Clf'I (o[!JU')I' 

1 
not U!1'1Du1i.ated, die- d~llf inducl ~ d~c irtfl\l~ Cl.Ill md tip, to ll 

d ulrnc fll , ~ 

Dbpl y 8111r t1Hing. U )'OIi n,t r 1DlWJ ibnn U di J'::tCIWn. into tll t'!.lpha r~eter. tl,e chil'r.tlC1'1°111 L
~d>· ia 1Lhl! di!ipb.v YriLL ~r (111hift) t-o too lcfi. (n 4iiq)lny tho r~btmost <'Rl!fllClt-1-8, A.lth~b '.!-'OIJ ir.u11' t 

· them fill al (:Im«!, tb.c< ,\\lpb" ~mM wiH ~rl up wi, 2-4 ~fin1p ~I'll. At lhl, mtry of C bo 244h chsract('J' 
th · (l(JmfJUI~ $1iuntli! a t ime to 11,oJu"n ►'DU tbut Ch1! mlr}- c,f rmy moli'i" ~f(ICWq. "'lll cw !J ooe,by-on,o 
I i:;,f cl1a:tilrt(!fit Cro1t1 tbe foll ~nd or th,e ettri.n;. 
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A~p11a I - l
1 

I llC DErGHr i..P<t r1 .1 !,t~1s.ter 1 
._, _ ____________ __.,_. •• 

Wlwinev too .\\lpb11 11egi r i_, ioi11.1rdly di~fayed, al'I' iring l11ni:ur LruiD 12 c:'lurac-w i fief' 11~-c:1 
Lhroollh th di11pla from l('ft lo rl:8b Yo1J ,:.1m 11w•;1t1 ~ie di!fl n:w &o lliie f111r 'l'\Shlt ½· pm tll.il' ny k(!y 
dwl!I)}!' C.bo i;.croUu~. 

~trot 

(:'¼PMA) 
!-.CRO 'G 

Contin O'IJ5 Memory 

S1aitus 

5.CROLLI CE 

I C E~)• Lt;_ 

SCROLLING EX 
ROLLlffG Ell.A~ 
U N.G EX, J PLE 

Clt rt er 111crol I off tiw M't. 4~ th!! display 
Tormir,11,tii.•.s t,Jpbn t'llnnir;tl!T tntr,• 11nfl 
«'di Jll~ entit ;S.(rin11: ~'>' ik:toU!.nJ:. 

14>J\Q t'Upl rc,tir.1(,r. 

De11ttivlll("!. fph.:i 'keyboa1d. 

Th Coritin,10w. Mumory of the HP--1 l m.aiM tJi" rolbo'rVmit nper.,L ing j11for1TI11tl>(ln. t."\·l!n whlk- tJi 
coiup1.1.wr ~ tur n.od o:ff! 

,. ,i\11 numeric datt1 lftOtL-d ul ,he .mmpu1.<1r. 

• AH prollJn~ ttOft!dl 11'1 U}(l c:-omp1.1tn 

■ T.h..(l curren, PtOJP' im 11.rul IJll'O%ffllll 1i111.•. 

• DuJ)la)' L1.ln.1 ( J. 

Tri'1'4'n1;1111JJUi.(- 111000 411 rt.'(! •• Radl. r,jl, or t.i~J. 

• Gt1i,eral l>Ul'};l(MI 11 •"Unlft!. 

• Wb tht-r r~ U ,r k .'bMr-d ha.e priority; t.liat ~- whe1h r it i11 acLt..ie CIJSl!.R ifl 0111. 

• TinMJ aoo din ~lLIIJ; • 

• Alarm 1tin 

.. Tile cr..trreot. file ■11d tli,e, <:unc11t JJONL'lioll l11 C'IM!t rr.lu 1((>.JCu,JldNl mcm<rryl. 

Woon the HP-41 i$ wrr11:.-d w~. •t oJWl).Yill .. w.elwe up" irt l·~ecurion moidc with d.tbur th NorlllJll or U •r 
k;C' _yh()..,nl ac ti\'(', 

1 U 11 

If th& -00mp11tcr ii lu:rnutl off. ContinlJ(Mr~ lomoty w-.ill bt- p (•n.NJ for n hort period whil th h.11L
ll ri s. 11r ~\·,t.,d. J>o no, rrmo1.1,• ih baJt.rni~ rrhr.t.• 1/r, HP,iU ~ ~r,,r,-n.-d r,11',, 11or rrun '-'II J}i 1-11'·-'1 

J,iJ,, O, baU.t'n#:. iJ1't' out. ~tor lo 1q.11Jend ix G for tm.lntclian. 011 eha11R•11S i1111Llrrw,.. 

Cl'earing Continuous 1Memory 

T<J en1,my cJ a.r die Hf-1 L Co.ntih1.MMJ11 Mo11001), u,,ld 

l Tum ch '10Il}J)UW r off 
Ult! ia t I in I co ml it i.on.'I: 

2 Whilfl holding th G key OOwt1. turn t.bl! aimJMr~,e,r l~k 011. 

Tlii, {lliJI Jl!Ot ri,•,,,•~ t~• t.irn , (!For ,.umllT\Jlry of <>1 hi.r.r flffi'CI , M(r,r h,1 "t'fcnrin Mc,:mn,ry in PPllnd1x 
~ .I 

Wli.e11 C<im.in-wo 
chv dimlny, 

'ORY LOST. VrL"M any Jc ,, Lo ,;;.lrnr 

Ir lbe ('(Jtnpuct1 is dr,~ 01 otJ ... ~i:;e nf)('ntitre a {)O'l\l?f iri,t-mlplioo whilea ,t ~ on, Con1 inrJOtlA 
t1Jmu~ mil{ht be, t'I03tiocl, 



The Disp ay 

~2 D~.iy 31 

cbnmi:t I mtry. wh r it l'\lfl«'Wlf "l,c fai::~ tbnl you c.an 1mler ~modi 1 di!J!L ur cb1LTucle-r~ \\'jth pn:rn.m• 
(![~r rum;:ti1;:ms. I.IN.I input; ~ i'IMI j~t(lt; c.hllt. ~ mmr ~Ii)• II, J)lln!'ll'.11eter t.o L'Ol11plre1.e 1-h.e ~ n<:f!. 

'11111 ii!1f1t1t C::llfl (- ~ followi,~ 1111 f11111t1 ion nHrnC in I be dis.pl()y mi'nM- ,r,jl,ll;(lr,: 

• iNU1I1e-1ie l}UmDftlir ~ the- l'iumb@r 0£ -11-put (\) mrudlf'3 the Jru1i1bllr o! J.igit!I lt<1' ·1111 i!IL" 

• 1um or Labt-L cil,l(.~: Ql'll!' in1-rut ~ in tlRl diFpll)y, 

'I.Villot~ ~'Q~ 1111111 IA.l it.llillo koy IJ{ll'Jc • th functi001 . c,X,<le\ltffl. 

Yoo c.011 ell: r 11)<.'lMm ·t,(lr-fonedoo di pf.ri.,v (ah,o kl'lov.·o a patlt(ll ~Y iifQl.i1.'.1itt} b.)1 :pr ' • Eig 0-

isp lay Contro I for Nu rnbe rs 
TIIID HP-41 11» du oi;it.ions &r oonnollJrig rho d,s¢n.)• rorim,u. or auntbc • Tb!!·, ,op;i<1n11 i111'~ due1 
m1ml.l\l'T of dNimoJ JJ!ncc;:; ,;ihQWri rid bow ~nmt · ffl'(t sbOWJ:1, lnw11al&. hov.1'\l('f, lhe comp1ner al~ 
~my,; :rr.P nb. n ,mmh.1-r with 10 siJ;nkfLCilllt. d~h , of aooume:!i', The di.ipla)• {orwat Iii jufll .u OOJL\'1!• 

JJi,;inCI) far lh(I uir;,rr. it :r,(Mm,;l,; tb dif:ptQy of ~ n11rnoor t<> tbr 11.:1m1l:w,:r of plnces )'00 i!pecii)\ t 

The tbn,e drq•1.1)' format-it- 1', 1 n, ,ntJ 
1~.1!i6 m.e llt.i (four deociin,al pl.aows peeific.-d): 

4: I 2,.\4i!'i(1,00QO 
: l ..2-3.:t O!i 
: 12a. oa 

Duri•1 tl:i~t •mlcy, tJll dq:tt.K iVll I!)' in (IIJ.I' 10 !O) ,1:1m di,.pl':t)'~- ''l'h diq-lln~• fo:rn.-t. wl; offrct 'i''OOD 
diir;at. ('l'J[f IS tet1111111lledl. 

1'be d~Jltl.)- rc:ir.mn.t ll!f'lt.i.Jli D'I mmntai~ by C'!ll11t.im.t~ Memory;, t imt.llll ~1.1rn-H oo- i:lr.ruin1 of 
Con, inuoU;J, MC?rn.M),; tbc dt11.lt1y f1mn11.l "'4r. 1,1L~" t0 <l, which ,.,u~wg four dtcim,tl ll)lo.r 11nd 110 

IC'IJX,lnenL (A d~11h OOJW:iti.un mi m1e Lbnt a; f'.rulbH11ht!d rwtl)aurti(.nUy hy dr~ ll;(lfTlp!,ltr-T. ,md r~w 
um~ .ftl'1d tmtal '00 peci.t'y a clttJOgu.) 

fixed Decimal Place Df,s.play· ( 1 n) 

ifm:d d«i_lfUil ~) &a-m.fl~ tbo f.Wl.dard number ~la.!,• t01m.at. Et l'lh.u•Mi c1J ~al!nts. wllt! 
t~ ~1111111oor iEi too- ln:r- (If too small for I.he, d~a:1,1, Tha :nuiciber la sbown rouil'lded to the mutt1.be1r or 
dL-ci111n1 pl !0 thrcn_rth 91• thm.. }'ll'Il ~cify-un r (.hf.! in'k-r,JJr portilOOl tOI a.he number i too larg,e ro 
~mmncln:w tfMt~ 111.1mbrr ll!f dc,cimnl Jllnc , 

• •=-,,~• ._. ~ 111,1-.i>C .-.Ji.. (lnbr, ,oll5 r-i'QII di.Ii.~ _.ii -M r'l!phl! darKWm. 

I 1 ~ i, • ·round int; fuMLitla t '1;7i), Lh.;t 1nll ,vu,d tti. .«ual 1 (in ~ .,1 1 >lfil!)' lormo-t I, Ind _o;i: jus; 11• 
~ 14! ~ v,;:ti,,rn 11. 11,-;H r11n.i.tian la. m<wt- ul ahrn ._.,~ ~ tn- '- --~ w fvi1m1 i:w.kul&i;k,n. n~ 
('A)eula!ian, n,,-cJSUllly ,.,. \I, I LU-di~ 1111 r, 



Tbe fun.el.Ion ( Ii c 
dmm:tl 111 ) L1 ~ 

1md • CUf:.i )'OlJ for d t Oil(! digit pranrnM r mpm ltb • rmm :r o1 

K e · rok t!tlo 

1Zl,45ti769 

6 

H~pl11Jy 

1 . -678"5 

FIX _ 

12s. ·s :a 

123 7!J.O 

1'23.456-8 

Sc:ienhfic Notattcm Display ( -

in 1Ll1 10 pln u.re lilied, 'I.bare, ia no i.np,ut 
cu (;'l."iln tboo,ih digh \'mtry u not y nl 
wrminfl.'l.t'd, 
fu;u: Ho m•ny dtit-imlll place 1 
J)upia)• ~ind !!'.I lo fo11r 4ki~L plaoos, di,iit 

nLF)' t<!rminu.ted. 
Dl5J)lay muoord to 1.ix d~mnl 1~1· ('lt-1, 
di;gi.L tot.n.1 ~ irtil I A't.iOJ,ed j11v.r,wLb•,) 

U 8W.1 I .... rJ i.q,bt>•· 

k1 (,...:1tt1lr/~) Cwr, ~ n nt1ili'bt,r i,i fli!ipl~i,l. •••.-ilh ooe digi, l1J U1 ML nC di dn,m3l roi111t, uf) to 
~ n d igi1s. (""11icb yoo p,c,i:if')•) to (ho :ri.Bbt. of w r.focitmol J"'(tinc. aoo n lv.'C!-d,Kit npon~m. ' lne d .pfay 
tl- rou~ 10 Ulill specifl(:d nu1nber of aLo(:uuaJ pllllOI!. , t1ov. ~ r. u fOll "IJ&if ~• lllflre 1m l p)ll(n. llwn 
1 h di"pl.9) f: n b.okL f B, or 9). :rou11di11 "AiU ooc:ur in th~ nndisplll.)'00 i~lh or ninth d!K-im.,L 
p] ,:f". 

P -c follt)'Am b)• Lb n\111100 (.onil di.it) or clt.ci.nw p!n"' to di11play. TI,r di11play MU Cl.le )'1)\1 for 
lM 1;1m:-d1il,it IDJMll.. 

Wltb I Jw pNrt,•ic,1,19 num 1 "till 1n th cl~Ln::.-: 

K lrok 

e 

Du.pl 

SCI _ 

1.23GS6 D2 

1 ~34S4178 02 

A.sl11: HQVo• m :tJJ)" P~CI!."? 

Rou!Mb LD tlti.d MTWN sh <.k-cimul p IX'1I. 

Ruund, to riafiC. decimol s:,!ncL'll c l.2,1.t.S6r ) 
but rli pl.8 orify •ffi CI .~M;'J6'i9). 

No · 111 P'oO' m ins.lllJK:tKX"I lines .:tfld lf1 p1111f(lt USU~$. 11ium1>eri:i, 'Nllh e:qx,nc.>nl-~ ar pnme,o wrtti 
an e bel«o 11, e!l4)0flr::tit. For e;c,nmf)le. 1-~-4566 02 would loo'-< Ji e 1.ia.tSJB E0-2 Ir )'00 ro 
trying to copy or en1 :weh ~ IIOC yours41lf, 1$1. uso L E.'El( ! ktly, as ex runed oo pi,go, ti Oo no1 
try 10 put l\11 E o 11(1 display 

Engineering Notation Display ( n), 

(i.:.r-.gui«:ring) Coruuit dli!ipl.a)ll, 11Umbtlnr in It mn,11n,1 r Aimilnr u,, , J~ 

• _ II <' lC~r,ts mtl ir1 m~ICiJJh of lhr • Tb" ls. 1)8.rcicul.arly u:sdt1I forr !lei~'lilic ,md f'n · n in 
.. ~,. ;vlfit.•om th.;,t. u . uru~ tbttt ID'(l BJ:)Ceified ~-1 lllUltjplt-$ of lo' (6UCh 113 Im' e, , ·•1 · IP_ .J, t. I 
urnt!I). u ro • m, , ,, nm.o .,.1.~. 

• T,b~ paramerer )-OU 11f)ectfy t ;J) drl>Cf'rnint>iJ ~ rmm l\"T of d~ btriooc. tfle um £11-lfccant 
d 1il)t to wl1.kb tbe di play wiU be rowidfd. .. .. 

Lo pOY,fOt ¢0rldll..(l(I. 

User ke-rboar·d a.clrte. 

Currem Mgular mode. 

Shift set (To caooet. 
pres.s aiJalot 

Displary Feature,s 

FIBQ[S) iSel Ulags 00 
IM>ugtl 04 > 

Alp"8 Oj,\DO:lla ~trv 

Pmgrnrn m()d.o on. {A1$0 
on for rui'li'ting 
pl'Og tn:.) 



J.4 S&cuon 2: Thll b ptey 

Other Display Features 

Annunciator& 

Thie HP-11 d.isvlflY oomt4rns t:illfi• nnnuntiallors. {~SMI!! i.liM i~d~l' Itl:te irt4 of t!Mi ~~mpuwr for 
,•aii!'.M.IS <IJi(iNICill[JU. Th JfrC'fillifll llnd 11.~ o! It~ nm:itu::l.tttoH ~ d:1!1lCWSOO (lfi thi, (i;:;lllK'im ~ in 

It.bi 'Y<lLume: 

s,.r 
liJSER 
GRAD nnd Rtl.'D 

St-tlFl 
0 1:2'3.4 

PRGM 
ALPKA, 

l,.ow po,;i.-er incticnJ.L<Jn, ~ 3t. 
U ,, lt-0~rd,. ~ 1-1 !Ind 4(1. 

An1n_1lnr mode , 11:1 !'ii3, 
Shi t tor n1,.ni tc rwK1 Wt'lil, ~ 1.5. 

F!s«S 00, ll1. 02, il 0-il, ltr(i:r lo pan HI, 
Pfwnm wodei or nmni:n.;s pro~_m, pn~ 16 Md 84. 

A1pt.a lwyt.wJ.J,tl. mta.B 1-11 Mid 24. 

LOW Bat~ery Power llndicartion (BAT), 

\\'Mio 1.tl IBAT nnuni:intor n;ipe l'i! 111 }'O'ILT cl'hip1~ m bM t ry puv.ur in t Fi wmpuU!.I' ls lov.': _:.,"TMi M\\U 
f.'e\'<1 '111 ~ 00 ~r ting dtu Lf1\, tw~r ta &:JJIXlll@i ic: r; ro-r iolo:rmnt.il)n o;n ~llCll'I~ u~ bu.uutl_e:1, 

Mes.sage artd Error !Displays 

,o n~·u1U •, tbi:i Hf-4,1 dil pl.A.)· shO'!W :i,w ,.he 11umurh: m AIJ•M com n uc. cf :rcgr..WCB--:-~~1r ,~tu, p;l.11lm• 

r-Lcuv. ?e8lJ1 · o-r A~fi.31 Nfis~r 'IITinp. Sotne<1,i.ID('JS., 1 hie dif.p!I!:,- td111;Yn, /0<.J somotl11ni; !Pf..>Clal- ~ 
~. Com.nicm~-; ill fllf3llll. dL-,ptltr Is. a11 ('ITTl'J mt! ., I DATA ERROR), l.wl m~e ~ 'fE!S., o~ n 

~ di.J,F~ Ii e t!M, t.im~ Sitice SI.K'b r;1i~IL) ue onl!i· TIIC.$:la,el. ~ -:.nno\ Of)eJ'-IU _w1 h or upcn1 
lho.m, e\-Ull if the m IU,ll,Ji , lu-v• 11umbc ~ do ni;t ff~ the AJJ)lwi I !OfiW' lie -oor 
C11JeulatiOJ1 

~ r :,mu atl(llIJpl JlJf1 improper op,r1nHt1t1- e. bi:ir in 11. ru11olll',R P'fQirtl.m ,u:r d.lrect.b• from LM i«\yllo:,rd ~ 
e:.rrur 1~ •ill ap:p,r.u ~n the di J))ll)', 1'11cru ls a. brid Ii l or eH'(lr_ m . KC!!! .,n th- ~ k at L••~ 
\'(!LU [p.ngt, lafJ~. b(lfON) mhe ul>jtc-t. l ninm. \bluw, '2 ti ~e! h11-t o1' ~r m~ g_..""!l u.nd 1-he1r 
r ~ ill p:pt?nd11; ft.. "titror md Suit~li! ~-tell8np:s..-

"Th rQfllD\' an e.rror i;3up!a¥, rp1 (:). f~illtl n)' o ther :kl!!)• ill ~~ tb1n op,rm,tron ~or e1n 1 lbat 
d~it) Ltii~I?' ti! opc,r.atidJI alroo.d.v p:rHe-nt. (An r1rt;1r·C.!irJ.1nR: 1):(1\'1.nt io11 is jmply 11ot ~td nd dll6 

not fkrt. th l!l]X CimdJ.} 

Aii e-rtor in fl propam wi11 Cl'L'lDW on rarorruptOOJ1 v.•b:oo you t.r.)' to ~ tlii: ~o, Yw l'n.n cleat 
ttt e:rror d;"J)'1B,y by pn,tj!i~ G or ~(f'/f;;:-.:i:;.,· 11i• la.1.ttT p lilOe.l 11._1!,e oomJMlfu •? Pro m modi:!, ma 
allow. )VU to wbiof'h i'.Jrfl1Ultm j_MI.TIX?tion ~.uBNI th~ (ni'OJ' 4bt,;-u11iw lhiis. 18 wMrc 'lbe Pflli1-IJIJli 

~QppcaJ. 

35 

U'sing Commas and Periods 10 Sei11>arate OJgits iFlags 28 .and 2.9) 

Tl:f' lfll•.U 1.s ~ inrL1UH)' aod wll011 ~'ffll Clondm.l!(IW< Monl(I~• (1> 29) l(I li>l!p,ilral.1(! jnt g;ml nnd 
frnctlw~l ponwflB- of :ft num.oor \i.•it'h ii pt)riocl (• dN;iffl'l'II p;iin1.}, tmdl to ·l)l'lnt g;roc.ip tii th~ d igib 
ic lhu int~•I porC.i:o11 witb III i:om111a. \'oo can .uker tlhiac M"tli np lo 0011fcnrm to oclie1 «il'l"TIUiwtS b,y 

ltt11:i~ lhti lit'JllU~ ,;if l\\'O /ftrg~·. fl~ 2,6-~ tad'.ix alll:!llr:k ~ . and Rl.ig 29- u d~I- BJ'OOPllllt flai;i, 

'PIOlfli~ A tl_ ie a ~tub iDdinLoo- 'tbat i. eithur .~t l ll'l,Kl) or door C • ffl l. 

\ hH fl~ 2a ~ aor ffbe drlauh. ,c,i:mdit:ion~. UlL- dccir-in• p,ni11t. iii; thn nidi.1 ma~ a.il.d. lbe niuil.lMI • llrul 
~rn4(1r, Nu:r11zbitn 1t:l}P('11J moo mh.-: J ,2:l,t,)567.lll. 

Whn Oat ~ is cki.8.r. tiles oom1aa iii tliil radix. and t in: p(liint i~ Um P!ll~Wr illl,(ir:k. u111hcra. nppe.ar l.ke 
t-lii 1.23,1.561,.01. 

Wi,c:n flt)I ~ f.s ~ (th d fo.ult t'lO~dition,, a dli;jL iep1tn1l.c,r ii111 w,ed bi.:t~r, lfl'OOP8 of lhl'i 1.1' diK'li i.n 
tf11;? inl~ru.1 pmt i11n of ll n,;iml,or. W~'h dint sqiar-ato, mark is ~ ~ n_d,c ,nn ,,d1r;dlw-r fl.,.£ "JS is 
(t."01TU11&) ,ur dNr (period). 

W!i,etn mb,g 29' i8 d 11-1u·, oo cligit 11epim1C1;1r ~11 tlSM, Qnly • rmfo: lllil'f , 

~m f i11~ itmd Cl t~ring Fl • 'To set M mt fl. 8i..-cm Rag, juttt p~ i'lll' 4 :( ff'1ll tnitJ or no, 

lck-.,,,. /JaJJ Ima). nnd ,..,, P~ !'l'.l]l}{'t,<,r fun«i.H16, rui '"'pl:al11.fld. dl l!he begim1i n.,i: of lliill · ion. so 
IC-00 ilbplay will t\Jll )'Vil fl)r th~ reqiri11it t.""1>-,iii'j~ iltJ)'Ul {plLffllllft<,? spi.."'Cil'icatiAl111J. 

T~ ll~ b(!Ll 11~:-. CII~ maJL Rug: tinftS) ,[lfC lm.llim.nined by Coiu111ul.All1 j.f~mory.. 

Ke nk 

1 t.J.:!567,01 ~ !ENTER·• I 

29 

:ta :l9 

Di.llfl'l y 

1.2'l4,!i87 . (llt0 

CF' --
1~ .sa1.o, o 
12:ws61.0 1 a 

Tlti9 a. 11~ t be d(-1:nul t ,wt\ inJ! i iJ!'I fl~ 
n~ ;l;S alitl; 29 Kt'L. ► 

r\fi'"= C-k4ir- k-~iiM ~ 
R1!'.~ rru:I ix nn.d gpnrrnt.a;- rn,r<k9. 

StJ"i,J)J!81:i<WS flePiJll'flfOt cn~rt■ bctwt-en int~ 
di&it ilU't'IIJJXI, 

R!!ltun11 111 cri~B I r.t'! lill ! {111119 ts Mid 21.11 
9-e4_ 

111 HP 1'1 1 halJ; m_.n:,.· ~r n!tit' tll oootrol oll1cr .t3flt..---Ch1 ol «m1puter OJWrM.ion, n,; 'I!,; I Kim (I i,!1'i 

1l1ot )'OU C:fln defil?t! )'OUl'l!Cll[ ~urtlicnr1or l)}ll!i iRQ'Un j)f a rnn11: C II be t,•n~. wi.tb tlw .r,imdl cf l MC k· 1 
nirc tint;: the oofidlti.oos or prfJ8mm u«"Uti(m. tloa: ~ lldl fl~ uoo llJii di~i,;ed i_11 pare. V ( .. f'n,, 
KTtrnmira~ ;11 ~ ·n, ~how 19 .a11d 20. 



Sactlon 3 

Storing e.nd Recalling umb r.~ 

Contents 
51.ol'Bijl> ~-efS. and ¢oltlJl"l!C~ M\emofy • , , , • • . . • •, • 

Ma:Jn Ml!i110rV Dt~ributM)ti"I , . - .. .. . . • . • - - - .. .. • 

3fi 
3ti 
37 

Mi;ll1iQi'y Li1Ttltia-tm3 . • . • . . . . , • , • , • · · • · - • - · • · · • • • · • · · · • • • ' 
s~ allld Re,oaJ! ~1kllli. ••••.•. - . . ••••••••••• . - - , • • • • • ••.•• - ai 
Cle3i'1DQ Da t~ Stor .,.gei FtegJ& tors. . . • . • . . - . .. • , • , • . - . - . • · • • • • • • : : 
Vtt!l'wing A9{) ;u conoonts ( ) • -• · · • • · · · · · · · · · · · 

39 E~ifTil!J Fl~er OonlJJf'l~ . . . . , • • ~ ... - . .. , . • • . .. • , ' 
~tiiglng] X and V COl1ti:!fll.'9: Ci'.i:iJ . . . ... , , , , . ---• • , , , , , · · 31.1 
E>:ehli1'9Ag x tllld1 0 11M.-, Regi&oor COn-~i!flt!l: r x .. ., i ..... . -. • -• :: 

Registe/ Arlll"IITIGl)O · · · · · • • ' ' " ' • ' • • • . • ' " ' 4:0 
St,or,ape An ll'ln'IOtie . . . . ...•. • ' • ' ' ~. . . • • • • • • • • • • • • 42 
ftegc5:t r ()d!rnow aoo IJnOCtfiOW . • '' • '. . . • • . . • ' '' '. 

""1.e, H'P-11 ,._,JJrei. i11l'om1~ion-41in~ Alpb" ■lrut,p. U :r kcybo;ud ful)Ct~ .ulli.gno-L~ l.:in l'll), ~ 
p~11- in ~ma ~ mc111,C11}, Tim mcmo:cy' is ~ at dde'.re · 1,111 aHtd IIIC,1$1\rn, whkb cnn 
00 ·.11Qa1ted rror th wffonBi miragu ptll1)0Sa.. '!'hi)! ~LtOII diN;!~ 310i.Y w :ab)rf! Wlt.C r,:;~i,e\-e 

pumerit.-lt..li dn~ Ut @ltw.agie l'elist ;r.s.. 

efli.e HP-UCX nb.1J lull ;11"1 l""'4d,cnd(yJ me.~ -for q,etria~ •~t, d!.l~, lllWi ~run Atc'II" g,e. Thci.sri ·11 
tctS: lift not r-,p!nined bort<, fl,~ tend1.-d m1t]D01'Y' i. co~,e'rod rn ~c1011 IS .and 111 pnrt Ill , t,]on ]3.) 

Storage R-egisters and Computer Memory 

MaEn Memory lillstr,i:bution 

Wtt O :i,-ou fufit wrn i~ ~l.t-I oo or when yii;,v nll;iPI. Con~im:1Qo\lll ~t<ill'tooy (png,t:! 29). Lbure Ill<': 

100 d(ito ~ rrep,t.~r.c (m.nribo:r d ~ to %,l. whr,c'h a/It! diftd.lV' ~I.bk,.• , 

2:U) Cffll."41n"-!ittoo fl!gii.W111- 1Jr\1'L11lllk- jn 1.1 cc;il111D1»i poo~ for ~ram& !!lrllIB, lllld. UE<Cr•fontl.1J!ll'l 

11.Bf;IPJIDelll:.i,.. 

31i1 

S( Of! 3 Slert'lg rx1 :P, 1 

Tile&'.! N'~Cl'i:1 I ~Cl'- nlblo, so. lot ari &wl.ff, -ou 0011 .tt•IIXll!e uJ• to -ll9 lll.'RH-Wts {i>t dat& 1:110~. 

Th.ti m M of <'hnn~Jlll'. tli nlEiocf.ti.i<in 1Jf 111omo~• {illt'ld ~iJtg du.1t1 ru1,.~n1 Mtli Dillllliie- gr,Mtet 

th.an 9~ ~ dixtinal i11 ~rt llr, sootion L2, "M_aifl Mou10 ·" You ..!,11'1 :n.('l'G w "'WO' •bout 
llocJJL.it'II!' 11'10til(l~1 Ufll~ )1ilu run Cmt r;i f n,1o i1n1Jk ~'It 

~ r~ oa ~,:o !9-[. in ..«ll oo J:2 is III rop~n1art5on or the m.tin m.t".n>ooy at t.lt(l MP...a l. how.hi w 
d' -ulbutic:m of r •gist,c~ lhnw. dl!m tws.p l!fld tile Ufl~orcm11.11N1 rtl!i-,1.ar ,iooa. 

Mem,0ry L1mit81ioos 

U !OU •t.,,m,pt. t.o storo w rec'-.nU wna u&IJt.i ai du.tit illttra,gc cc~wr 111:Jt dws lltJI ~ i.at 41:bs.,. tr:!, · Mt pac-t 
of Qi C\"IR• ntly lll (oc;'-11te(i data S-tOfll.68 rt;iat-Ors), Lbe NOIIIE XIST[NT m~v 'A'ill ~ . Yoo 1.'.ari Owo 
i1ith,t,r. ~~ n. 1JDnJi.cr•:p.11rrrb,,-roo ~te1; <Jr renlllocaAe ~IDOf, Lo i:oclurle ffl,4Jfr dnll!i irtoTitl)e ll"ti.31 

P~ng El will ~ml)Y-'' iUw NQJ!IEXrSTe~l ~ -

S on.,ge and Rec:al OperaUons 

\Vhffl rum,bors .ON! 1uored tir m:-it.l.l'ti!l t.h.11!!)· 111;¢ ~ ~riQt tnrlE-t.l'lt'!d) bo~,:;et'i two dat.a !>Lor ~ 

~T 

' lb ~ore, -R C"Ol>Y of nW11oor from t!Mi dl£l>lt1)' C X •regi~r) tn10 d iroct!y ~i'Me ll'(t,mslt1: 

l P (!fID (Nore). 'll1ti! H L-.. ·~ wil I J"C'lp()TI.O with STO _ - TIM tv.'O il'lpl.il. n 11'.!!1 te.11 )'!111 lh,at I.he 
n cbine n,quaes a ,....,,-digit. 111p'U.1. lo aecu'w 1,11,a tunct l)n, 

:t. lrntac :'1 lv."C)-ai_gi'I. rq;i.~I r n:rfd~ (00 tllroodt 00), E:icecutiion cmmediRtr-ly fql Ir.iv.-

The 11ewly liltored co11te11lft. will 'It'~ Mlf prio.r COl'lter1C.s ol tllie uld~ rtgi11Lcr. 

T,o J1t.-..c:all 11. oopy of • m1PJhcr fl"flrn ~ di.rreU.~· ~ ble N!gi!U.t ~nl~ lh1.1 d~~:; IX-~w1): 

L f'r(-.p (!eJ ('ff!.TJD, Tba ACL __ displ11y ai )"till lo 1"f'1119r.di with t~-dlgit. :ri:iir,i,ttt rtl.ili'IOOlt 

2... Em•r a l\1,-0.J·,i.1. ~Billt~r rurldl'ffS (00 throudi 99), 

Th.ti oowb• 11.'C.11Lle-d. rttn te-nw wi.l~ r1·i;ili)Qll Ui. prior OOBOOl'I~ of 111.to dl:3pl.a}1 CX-rto,t:i.st~). 



I 

.E nIDDk·~ Stent' Awpdro' 111..u11oor f.pppn;n:im&teb,· 6..02 x tor1't in r gir,Ur 00 f~l(,UllW(I in th1r; 

IJl[!JlU. I Rw~-
'ii:<.')• rok ('(! 

e.02 I Ee:x 123 
l!tQ] 
00 

DO 

Dlso11 I 

ij,OZ 

&TO --

1!:1.02-0Q 

, .2040 

RCL __ 

6.1)200 

2'3 

a.3 

24 

23 

,\,1)gndm' 11uoi1t.or, 

C'ti ~ ln u1#~if'h ~gi.~err1 
Sto~ r;:QJlY in ~ .11mi !('S.'\IOEli • or11:in.:sl, ia 
tbo :X •~~r. 
\"ou c.110 «intil'loo Cl'lknl~ing ,ntl1 ;...,,;o n.dto'i, 
number. 

~II frrim <lllhid.i Wljhlr'4Yl 
ll<,t1,1rJld- .A. tt1p o( A,~JMtr,o" rmmbe-r fIOJa 
l HI • nti X-ft'1f tr ( . ,;ph,y)-

l!i!J and C!i.fi) n.1v cn.'111:!d psrtimmr {ti11,t~ ~uJlf'I th~)' ll'ltiin. be foll,w,-td by p1LT11~r-1111 drn, 
~ mi ,ii~reu. ,'-\il'lll"I· !(Mi (P.tM!S ~ ,pr (!al I, tbl!1o,t1 (lpuralions. rue yc,11 for lht- infocm11,joo Chey r.i cd 
~· cH~ll.)~11 thA, foncc Loo nnmr- ( STO ol' RC:\..l ie>!kYM!d lb)• 1.IM· 111nnhrr o! LnJJilll cu11 t ) oor,~1011rlini; 
1:q tbc m1111~1 of d ~ , tli'N.id. ~ffbi 1N tbown m "be ex mpl~ aboi.-e.) 

Cl aring Data Storage Registers 
Th con\airLB ef a diu,r1 :!te(IJ11g.t· re ·. rar remo3r1 thorr-- rct11i11ftl by C-0riijnuoo Mc(Il<JQ' w,tal "tther 
i!i(l':$tent eo12t;;i11• "re do.r.ed t-fi(•rt, or tb.11!: eonwfl~JC ore c~"1 . .aJ.. Ckari~ n1Jm ·;rk d.tl.'tll m,t;llltl 1.0 :r,ep] 
l't ,wjth, Zif'fl)(r.). 

• To deM m flinll ru)DgC i;(!~ oor, 11U11ply 1.olci J.liro in ia_ 

■ v~, ron tltar all (rurnntb' ElocntHI.J data IU.ONJ.:C :re~r(I wt om.: b-)' B:iWJt.ini;i: Lbl~ ~oo"'GT 
l',Qj1°'Jlt }, 'il'b fl()( not 11ff ttt 11.n 1ll1 lw-r l.'llM~ l!lr Jlf!rtll (!I( Dl~JOOfi '· t (c• Ru 1 i;Q. :oot (111 11.h • !kl!;t,"• 

!board. 'To iJXtc""'1C"' it. 5Ce I Iii! cD!Dpl\ei bcilow,J 

■ "i(m ~m cl ar· 8 SJ)(.){'l'JlC Wncl; or ~'l.e.tll ll)' 1.11lltl'll)JI tf}ll 111i1:cdi,gi'i. ruimLef bob~ ' on'{I. ('.X('Cl(l.ing: 
1:1..k:HJ, 'il'b£, po.r,iori ,b6lJ, {,t,.,ar'nm',11) • rt110 ~ qC m'h~ ii~ &tor ncisu-1 ~' wilnt d~ret'I, 
illtd «f: {,rn-4i11~) ii1 t.,r: r"t.ddmris ol lite lnat. re,gi,iln lo~ ;rlca-r.ed, Ml l'CiJIU.4e"' in, . qtlt"ilCfl f"_rum Mb 
rru,oo_Rl! wiU be doored. 

Ke,y rok~ 

~ 
M A] CLRG I ALPHA I 

!Rt:UOO 0.0000 

t :-,;ocutc whff t "l' 

Clean! 11:U d1J.141 .~ go\ei111 (lll11s. :i Ro;; to ~ if 
,-bo inLtiol n.llucMitm lwil'l't llfln 1?tl1tn!'f'd~
Di6Plor -.on ;ii;h,o..., p.m•i.ou!; r 1,11 t ft>T<l:?Vtow. 
('1(1111..(l,BiJI or x . ...,-, t ), 

CbL--ek c-oi.tonm or Roo-

311 

View in Reg:ister Co.ntea11ts ( r 'IJ: 

'flbe M (uitttion d~(yt:1,- )'Ou a l •mp6mry di •111,)' a£ lln)· lollll.81! rcai~r )'llU !!J)(l(:if:y, h IIC1.8 lill:~ n 
m,u'!l'fil>!ll'.l rwiDd'.c,w b ~ ~Iii?: )'(IU .a_ looJc ill 1M it(li'IH'ltU (Ir llfi,.V ~bl«:!r;; it dOfo.i mu mo\ or r«:t1I I th~ 
coruoot.B, ao ~ amno4. !JUI th'8 ncmbt?r ~ are lwwri for H)' ("ak,ula.C tori. I.ikewi_dO, 11.be numkxir oo 
'1-·le d "'in itffi !.I BY of lb 111m1bors ~ u m ha'-'tl l!Jrn,dy eyed an or J'ieca.lfool. 

• 'lb VliffV.' a dlrocd)' .utoo~bli.!- 1csu,1.t:r, p""-:;" 
00 to 99)-.as ~'<!u ,,,;oold whb [MD. 

• Pr .,.. ici:: G m~mim:1tic,1 the \:ii wi11J: .rmd rdfil'llll n dJ.spJ~ Qf t™i Q!Jr \ 11w1:11:M1 411be X.-rr;uiCu'l' 
ruau111U1i)_ 

i!1 ,. mgran:ii,!~t-r nmctiCln, I i'k I sro I mnd 1]2;). ~i:mr , 
inplil cue.fl hnd1ta1.ing tbu l\\Tl-di,gil i□put: n~ed. 

K r troke!l-

10 ISTOi 00 

[ID 

00 

2 CE] 

llii111•ln 

10.0000 

a.1~23 

Y[EW __ 

10 .(1000 

S..3:2.45 

EJtchangiri.g Register Contents 

E1u:::hangjing X &'nd Y Contents: CiuJ 

·rtu; ~l"'f~ root ,:,n.1ng: th.. ()OOU-nt:8 of ,h. 
X•rc~~r.. 
C\Ji:!~ ~t.ew wlhth ~rtri 

Vi win![~ 

Furth.er oparulil,l(!IK lll)t on 3. l623, Jt....Ot tfi 
, •je'i\"i!d 10.0000_ 

Pt • [iii) ,.,.m it'JCeb11.J1141 d1£!s locu.ttiom! ot Lbt: rmmbcn, in th x. ■nr;I ,~ ■rq;i,J r-tl. Th JlriQ? Y 001!· 

lrt-n mrO!.-its lnw X 811d ue dl1ipl~ 0ed: 'lhu pli!,~ :X t-ottil.-t!tits mo,,•e in'lo V it.nd 11n rut1 lim,gcr dQttln)>rd. 

~:1:{!Mfllalllt the ~"DbmC ol tbu X- imd. Y-re,ii:isH•n i:s. ,•ery u.~rul ror.: 

!P O'u4.41mi~ lh.e M!!tlcd ~It of liD O-Pof'll.tion t lan.t cnk1,1ln: ~ sqx:_i,m't.4) Y.Rhitt-

• :Rt'\'t'Nbl# ~ order !!Ir 1;11,'0 l!IJ)entltd3 tbe.t .lrl!- i.n.'lermedeit FMul t5 !flJ",oen n &!JJJ.l[H eoilC\ltlrtirm .. Tim j 
hn.rufy {or •Cl:!l'IY~ (IUl fMm(OlllfUUUlt-!J..-e OJ)th'U l!C!ll'lii w!Je.n lbe nirrent OJ!irru.nd. arr in rt:t::v wrong 
o.rdr-r. nrul i r11 «J!TifflOII lll001J,IW Wfl in !Pfo«mmB ( !so ])IQ' 22 •. 



4111 Sec100fl 3. l:il ~ l\h 

Exchang;1ng X and Other !Register Contents: I X< > j 

, ,c,.. is a oo-nkt')illQl'trd tuad~i!ln ~u. Ult~ 'bcll'ffl't thltt. ei1:cbarigtti. tbr wril(,'fll.3 cit th!! X- ilU1!1 

and wbl!.k'l,111r ,;ilhfr l°f'gW!ff )'OU l>J)ffl~ ll • 11Bn'l.mtlt1!r ru~ci.aon m ! II.CL! ilnd ! I ~ ruqui rioit 
1.~'0-QlRi,~ 1N.!;R1'lfr ~ for oom2}1rUon. 

~tf'Ok(ii!. 

<Ii t 5Nl1Bliit I s 

! lf<""' I 

00 

•' 00 

El 

Re gTste r Arithmetic 

Storage Arithmetic 

4.0000 

X<> - -

10,0M<I 

"4.0000 

1(1.4)(100 

Ente_n. two nmnhcr11 !l(.,qt1e11tial 11· 5, I in too 
X- isLer Cru5J)l~~-
'B hHfi !II tb «.it'lh!fll of X Md 'I' • .f U1<1S in 
Y; i1 ill 11.tl'W ic X. 
Ettllilllges (b.e oon1°<'0t3 Qf X .t111d the _1,.ptt1-
fl.f'd 1tpBliErr, 
The nlilmbor thiit .u.m ~n Roo (f,om uir ln.11: 
i:HmJJlc., 
You ean ~ tliili Roo oow hfllrui wM'l u~ to 
bl°l- ~11 x. 
Cle ni ~ v~d num'tler aml rt;nom the 
norm I ; •Jl'ZL"lt " ii~,', 

Sup!X)Ml ~ no'l anl;i.• wa.rt.ted t.o w:tRl n fll,\Jml,r,ir. but petlor-m Ml MithrnotJi; oprrnli.on wab l.t tst'ld !UINI 
th r-$J)l ~n lli.t' SD11M1 rogm,.,r, YQu am do tli' cHrtcih'--'i'lidio11t 11= i.ng 1 RCL 1-b do5ri~ 6to:rnp 
~rthmeC Le. fol]~ 

1. lI.o..- )~lit' ~d op&l'&Dd (~ tihf' Ql!:tl in 11torai,e) ii, lbe d]BJ}lay CX•~~ter). Ut dtll be key-ea 
i11. reca11ed, or 1Jlte mutt. of 111 cn.l~hrtion.• 

'Z. ~ [fil[l iGJ. El, 0. mt.• 
3- K~, in Ill?, the •~•dilcit f"~Ktcr 1wd~ (00 11.0 oo,. 

Sect On l St.:mrJV ,11nd fl 

El 

.:uampl11: lluri_llj !h,11 fllrIDl'r wr to1nntoea «> tbo ~l'lOGf!t' for 
cl1rui! dn.yff. On Ml!)n~n:.• l'lrul '"Th~y he hn~ls- lcy.Jl.fis ,of 26 mrtrk Z? rom. 
1£1 tO'IU. all'ld 23 ton!, rl)r .,d,icb tli c.mnory p~:,; him ;s.~ pc,r m l'i.t': mn.. O;n 
W&diil'W~' llbe pt.i~ ri~ to $51...SO per 'I.on, :md Frumt:oli h,i~ ~, of 2$ t Q ll 

nnd 23 WllB, M th c-aomu•y dedl.ltt ~ ot t-lil!' l}fi~ 01:1 :Mood~• .t111d 'l\1etdli • 
l;u.p11tt of bli.iht. on 1-1 t,:irui~ llfld dooum S% of ti~ p:riee o:n \Vl!dri~ 
whll\ ill ~rmtl( W1_,ru [I t l!KlOID(I'? 

r, I -4 1 

Mi c~ + Z? + 19 + 23) - 2~ !tl45 ,~ 21 1- 10 
+ 51.5 t2-6 + '28• - 3% l-5'1..fi. (:W -t 2Sll 

23)1 Mooosy lln<II Tue-saay 
ln~'f 

Total P!.1111 tooome 



Ke~ mro'.kes 

25 ! ENTERir l 27 [8 H) [I] :23 (El 
550 
(]lp]Oi 

:2 

[m)[:) 01 
i(i ,~GJ 
5,7..$0 

[!@[TI CM 

3 
ISTOl l:] 01 

IR~J Oi 

UiSpU1)' 

~.000\1 

s .1110.00.00 
'5.170.0000 

10:J 4000 

lf:13.400(1 

5-tJJOOO 

3 , 1 lt~.000-0 
3, 1 O,;i.OOM 

93-.150D 

H .1500 
srm1. 500 

!Register Overflow and lll1uterf Jow 

Toui~ o1 Meirula.r"s. nd 1'J~:,-' ikli-. ri • 

&rain.J::ll if<lrn tht"lt' thlh'linn. 
Pln.tt.i, et1rai.~ i 11 fi.J1• 
Cuk-ll181t-S dc,chi,:1-iollS r01 Ml)rwby'p: .nnd "fuell
~y" lbaiJ tOii'lll.W£"', 

l)r,d,\i1;;:1J1. tbi~ f rom ca rnia(9i n'I Ro,, 
W -d!WY4la/i1 th:!liNeriet, 
Earnings (lfl w.d.n ~'IY. 

.i\.dds tfi ~•m i11p lo Ro •• 
Dcdt,K1.to11!l for \.\'NJ.'n~:l bnd ~o-mn.tni;-,1. 
SidM-tae1 th' fml'l'I ,:mnin 1U1n:-n in ~ 1-

Totfll l"ll;'l ;~~ on Lhc t.oumw d<!li~n 

Ir !,,"IMl1 n.U-CmJ)'t 11 ~&tcr .e11it1metic 01K1r~tio111 llh,u wcrn.ld ('~~ lhe 11'.18CJliW~ of ts'lw- 1u1mbe-1 in 11u)f o.1' 
ti'! ""'1'1111."' ;r~t,?ltffl to eHttd 9.999899'99!1 X 11 w ~ lc-. a,hflri 1 x m- . t hr: re.1uLt,1; IIFe! C111L of 
nw_ng-c ten tbe catadawr, Th -oo ltf'll~ ttru m.pl2in.~od •ri lfiiN1.~ 1, 01.li ..of. Rrm lle~t:s"'. pa~ 2;1. 



How to E. eeute HP-4 Function· 

Contents 
EJli~ioo ,. , • , •.• , .. • 1 , r .. • • - - • .., • • 1 • • • • • • • • • '" • 

~e ames. . . . . . . . , •.• .... .....•. . ,. ... ... - . -. - ... 
The Exeoot1on ~(]m]) Prooodure , • • . • . . • • , • , • • , • 

Redo 1'I PSl tl,o, K~JOa.Jd ~ U&Of f<l!r)'bQafCQ • ' •••••••• ' •••••••• I • 

· ill!J !JSier.i.Fonctm A.iislgn~t!:i C • , , , • , • • • • • • • • • • • • • • • • • · 

Oi'i~li,-g Ua.e1..f'u~l.lon A.$'$ig,rlrner1t.s , • , • , , . . . • • . . - , , • , , , •• • - · - · 
E:teel.!lli'lg U:'541:f' Fun¢tiQns . . . . . . . , , • • ............ , 
Vll!IV.lifl(I Func:1lon A.$SigMtelda. , • , • , ......... , • • • .. , ..... , . . - . .. . • 

:oo cna~lu. 1"11)1 J~nliM it, b11L tll HP IC..X has. °""°' :l(IO bYiH-~in fo.inel loru. f\Vilh n;ilf)lcctJt OOi or ·U .tcn• 
8km mod1.1I r~. Lbere aR Tn.! b1111iffiid l)(i8S.lbl f'1m:iioaI<,) ~in - t,11,r-y, rlll' only 85 lil:-c•:,.'IJ. on tho 
keyOO<'l'r.d, it's not ~lo· to jliw eatl1 H P-n (oocticlll ib o'!lrn ey, Sit.. ~ o,n lit1-sur OOJftl)Ul(lftl, Y'J'-l cnn 
r,odorm 'H P-<11 I -openHo~li by vmL;og tbi:,Lf fl!LfflB, in tli dh.i,L ~ Tl1i11 i:s, t-.slJ!.'d -"iJp/Ja ~rwr_ 

fur1'h.~r iOOff, ib f l P4 I lw~~rd j_e ,defJmrh~. Tllfl~ Ls. )'Oil cnn clwml:J l1te f.iriii:on ai A.lm \- my 
~~· - ' Kl li)nt i:L 'mLL W,Cl!l;IJt · nllt.bllr- t11rit:lion Co.r p~Lm) or )'('Ur' e'lwi 

Alp ha E xecutie n 
"nl.t' HP-H hn~ !bod, "ls.«ytio:ud funct;1>1 " !llld Hnoal«:ybo.ftrd ruoctil)]}·". Tb keybodrd fuootio:n,;, liikor 
G ruH:!, [i], c.m be, e 1'-t(l ~ • pre:3!<WC tbici lli,~n tullClitm key, M~ ,;if rt.beD'I can a]&O l:xl om:cculil'd 
wfrn, Lil~, Alpba 11em • Ncmk.eyboard fun.diqnlll 4ll:to&:! )-'(IIJ don't.~ pn~ted om th!J' ~f'IYboo.r,,O mu:J.t oo 
~ IH.1r'lil tht1ir' AlphUJ ma.iri(!t-l, · ~pL:iinl!d UMl)eJ rtbr lle3'.t tu r p,r:s. ( ¥oo (:illc I u:lf' e. U 1 -

fun,(:IL[.Qfl kt)•, s ~"P ~BNL oo ~ 44-4U 

Alph, Names 

Mmrut all lunc{1o:M in U,r HP-H- IMllJdilt.i, t~ tliai.. ~ on 'k~· - M\-.:! AIJ)lut 1ucrni . . 1'bi!M! 
n.n: tlu tu11ction ml.Lmt· ,cred ..u,d ff-«!"11ll.1'!1:'d b,,· tbu OOJl@\JU'.e. 11ie- d:ii<pl1l)" a~d t.bc print r (it )'(IU h Yl:· 

on,11) ~ ~ flrtml!:l. ju L .aa yoo m,.__151. iut111Lt8£! ili:limrs for ,\.lplt,~ ~ .doll, \\ "hen )OO tau. '.1)1'(11Imm• 
mini, Yoll will nutie@i lhll.'L lh1c r('Cll)fl!~ ~am [ru,tn11;ti1;11u we th ri mC'lll lllw. 

S<lt(: '°' HaNto E U':tlHP_,.I F~ '°' 

~1 : Tl'let'(!I i.S 8 (:Ompiele list o4 HP-",1 aooe'IJons. aoo Utelr Alpha f1Bffl8& In lhe F\~lon l!Mlu Ill 
IIWI bad; OP 11118 YOlume and Ille Ft.tne<liOR T.ables. a, lhtt bad:. ol volulJ'IO 2 F<I" 1u~ lna!l .i_r 

alSo pnllted 00 'IM keyboard, l'lt049 t'-at t_t,9 ~ Bi]_mQ- doos nOt tNDlf. ,nat(:h ~:.)..1 b l)Ciin'led 0n 
NM key, (Eii;ami;. ; VW111.!$ [ •,011;r A 

Other ~m•imfonu for repnm111.iqg tu.,w::titt~ llte pnri,Nl Mt ct. iiwdl, r>f the rrooc 00\'er of Ou 
mn11\W. 

The Execution ( I xe.o I) Procedure 

Al'lf f1JDcoon tor ~) ,n tbo HP-41 con 
peLlb1,; oot. Uto f11Mt5ool" AJpJu1 n.am • 

•- 1~r1?~ I xeo t. Tbe di~'-u,)' abr>w6 XEO __ , c..mni;:: ~ 1U~ foriccfon n~ rur-~hor inJMJI 

lfom~l!il"r lb uMS I :xea I f!"-.,~n in ~a I i11 . OchcrwiBe, )'Otlr 11:lput 11.•IU ht, 'l-l'e3tiro L~ an At1>h.n 
.ltln~. oot '111 A~.lt.a cuG\14 Loe, 

z. Pr (j.PN. 1 to 11ct~\2t-c Lhc Alpftn ~ JdK»ml (J'i:111 di.'tp~ du111g 1.0 XEQ _ ,as ir owaics ~n Alp!Wt 
,clulr~t •· 1 

:), s~u {ilJC ti! · 1~ . IIOOl!IC or lhe dmml Al iwiro11. f"l11i, &c11 111ot II~ Llw ,\ lpb;n 11!,8L°il!tI, j....-L LIii! 

Af'Jm.• kl.l~'IM ,i,nd ~ ll/l'i diq>lti~-. ► 

d. Pre ! MR.,.) to dw!cch"'aro tb!! AfJ}ha ('flJioo.ro rmd -compl e tft l;('l'!FIOJJoo. Thi11 1 rizl!l'fll tku.• in,: cu• 
t on of 11he r,.mct.iol', CH th!tt {ooi::ticm rcg,riff'!!i n ~r; m 1(-r li>:e: m,1ml!Tic. illlfJUC- tts fom::Li1m name, 

imd inJl"IC. (?I.I ) iqJJll?fl-1 in rt.be dmliJ>l~J 

No D: I~ yoo ll&Q'lec1 ~o press.~ before '6pell 11\1 olll I.Ille na1119 o,1 nctlon or pronram to 
,mi:ecute,, IIMI wor NONBISTElff c,ar, ro&IJtt ~s what YQ4..I tlr h'l{11;1vl'!r~c:ntly relliflg IM c-om. 
piu-· IJr to tJ"llJrul doos 110t Oll'-$1'0, Cle-tr •ho· cli$plny ntl S't r t QY(!rl 

M;,:nmp~ Find 11! <ln,¢mi11I) ,1--,~,ng tlic I M. fmlll;ll.ilo.n. i Ila! lbi!t tucction ia aM (Jh tl~ N(Jifaial 1k )"· 
ltonm, ]l!f'tfl),rm i'ln Alptw net:u'I.Mm. 

K • :15fWkt:-" 

e 
mID 
@'51 
Fi'<CJ 

~l11)' 

8 
XEO __ 

);E.Q 

XEQ FACT _ 

120,0000 

Acmh,.1.LcS. Alplu!i lk!!)'Ul!laNl 
'l\'Pt' ln fuoc.t irm rin 4.r\lpfu~ ~~lltHm 
fo1ml. 
H.t".sulL ct 6! 

• ,ilia nphimd OD PIii 31, IJJlfll: Uv Alpha ~rd f...,- ur,at.,r ~r'-';IIIE<t l i-, m rn~ IC! Cill, II t ll.EQ _ I 
.tfN"t I.hi n ot ~ Jl'~ 



Redefining the Keyboard fThe User Keyboard) 
"111e HP-41 n;tto,..,.,, t.h.ci IJS!!,I lo tWagil fone1.l.o~ l;{;yl '11'1 t'M, l«:.vbo,,ird IJJ diffen'.!:i1l fuudkm ~ IJJJC:h n • ., 
non~,eyoon.rd f11nc1 iomt, to prt,p,am • 11.00 to f\!Jl_,,.~n,; from siuadittl (M'tt})11.ral d.cvj , Tti" !\l\1)'1.1,' 

.:,,,,u t(rl c:u,;t.omiw ,:,ur HP-1,1 by defininw whioh. I;~;"!\ v.•ill meeut..e v.•hid1 IDlliC\ki1111 on Lt,o ti"' .- kc►·lJallnt 
CUSBI tJll'I). 

T,~ ~.Beed ~ 1ep . nc. ~·tM,.'U' Us,'..I" /unc11'om. and are NM»rdlNi far on lhl' V r keyboard, A1 
the 11,Hi:'n,e, li nlv, tbc "01m I ~:,br,l.,m m.1l~IU ll11 (Jr tbe ori,:in ] 1«,y defill'lifio~ ... 'C\"l!l!l tbooi;h )\.'IU can 
!l'e!Riille tbc, UG(lr kcy~m. ;:,,;u 1H .U ha;.;e aiX't<SS w tbo N'Orm I keybo:m) 01 a,~,• tuoe! U8l:' ih1i ra 
lce:i.·ooru'd ~r.ln~ m~rm•tdcd Jil the HP--c l pa ·!Jt'C to lnbal nnd i:de-nttfy ),:,lir .m:i il{il,E'd Cu:n.,ct.wruL 

No : If you ate got~ to run l-lP 11 4'1)pheaoon l)BC6. or M>lt-WMG soh.111ons.. {my lwy 1~[11'1illOl"l9 
yoti m ma)' ln1 r wttti 1\0 pa_cs' use o1 tho lfs.er lw~boor-i:I, ThQf fqr , rt ifl 111 ~ ilfiea to 
ctear otr funclloci, , igrlrnents t)e1fl{,e r\111 !f'l{I Hf>-411 ?P4ieo1iQns. .'U'ld sollWtlffl mateli!I. 1~cen-
0Qlhng lh(lr-:Ful"Jfl:tM MBlg;n~ts" Is OOY-Ol'OO af~Oli ·!h nCud 10JM.. •) 

Ma'kitng User-Function Assigrunents ( · ) 

'lo U"i¥n 111 luntt it11ii Cor n J)'J'OCl'l.tl ~ w ct liP«ifll;! hr oo the llacr ~rd: 

1. ~ (Ofl the NC1rmnl ()r Us.er ke,ybolmlt, Tho d tllJ)]ny 'llliEI ,;111• ~ t ~ mpul with A!SN - , 

2:. Pri."! I ALi¥Kj t,o lll!t h,,l<I too . ~pllp ~ ci;I. 

a.. f'lnt · r the r11cd.ion name (Alpho 11 no or IJJto«mJR n~m > to be iignetl. 

-s. Pre "-'" ~ dir-4\ttimtc, tbu A~dta Jee ·bowtd!.. (Th. i.n,]Mlt C\1 will mOW.J &.'f'T ()fl ~ w i.n-
di~tc, it ~ 11nod1('r i.npu1, buc rwc. .ftllOlbor -cbo.rm~lfl. ► 

1;_ P~ s tile ~ ~or oo tJ, !fey) 1.0 which n.M&. wfl111 Che fu!'li;tion iiinNI. ·111 orl isplny v.•ill mo 
ammlriLy eoow th ;rw:v., iflilnttil)n nilm!!'. witb ,t~ :,7COdl, -Of it$ i,ow J.: y ~ i,g111.tt 

l'«Ulft 

4 ,. I<•~ , • LMHlip11 nuii!ll,,-J tfl)l!Htfldlll 11M 1w---«'lraA ~iim of ■ \t>- 71w n;nr N 111.1m r111 L 10 .8 f!'lla f;<1!' oo 
l,r;ll~ th■~ a..-,:, i LI)~ Giufi'l ldL ir.o r'&ih A IIlllJID atp, ir,din1r1 • diil!lllil b]t RdH 00 Lht ,.t.iap <>a PIP Llo"J, 

1: Ir :1,a1. kid IM a, d.:)wzi for 1DKi ibfm l'l~lr ~ I m ■1~ :'ii, L ...W ~ ,tt~ . ao,;S 1h. a.1. rnnwnl 

.,,;u lihl. lit Md, . 

Me. •r y-oo n,eg"-oot ~o press I .r.LPHA ! bictoa"c ~1~ oul UNI name or Ute uflctk;vJ, yoo wa."1~ 10 
n~g11, rou w .:11 and Olac 1he ~p{af does II01 rctipi;md 10 your q~trokes (eil.cept ,o I OH] .(JJ·Jd Glt 
P~$WIIJ (f.(lilCLwatos mos~ ke1s oo ~tw, kttyt}o(lrl!I. 

U r-fnll.('1 LNJ (buL 110 l)tognnil•lohl'.11) key a ignrn,,."t:11 rQqtJil"(i Lr41 mmwl)' 
tioo :J u11tlor - l\'ln'in Momory Vi.aulbm Ion," ~ 36. 

x,ucple. A~ign th~ r111:tori11I rtJiwtron, , FACT I. LQ ll'11! Ir.+ I :key 0l"I th. • upp,-r fof~l:i rtd 00111er~. 

,~l fACf (NJ>HA.l 

m.J 

DJ~AY 
ASJII 

ASi.l FACT _ 

P.SIII FACT 11 

Cancelling Usff-Fulildicm A&slgnm,ents 

'll}'P(t im fonction n.:imc. 

Compl@IH the lll:lm~tll of [ 1 "'("r • Oi,rplny 
~m;:im1;11Jt rily h<i'kll fouetioa 11.aml! ~ml 
lc~y,o,rt tlim r ruJITh 10 ~•Ii.at(!>; (!r •Mti i~rc
wm1!1IJ illi tli di,;plr,y, 

'111W HIIDic One l\i..~e-J!ined R . U21■J1,.1nct ion ~ -Rl'lmtnl.8 31£..: Ol!ll11Uh11,NI Li ' nlm110W1 M •mo~. 
To (' l'!OOl n k~ K-OOJinit,IID, ~ fuOo•...- fbl! ig1111tt•1lt proordur'{' , 1J,o\li • but o.mi, (!l'.llefu1 th fmtc• 
lLOII rume- in s;t(-1~ 3 ~tat!r~ · pr " • I ALPHA I! W'¥fA 1 1111d Lllnt. k,ey J-

C1bt4!1dllirrg .:\II !Red f'iiJJoo K~y • ~ [c,,..K~'l'Sj tdt-ar J.· ·.5) to d 1:m II 'l;,f\T•kll:>" d fln itloos ill 
11t1i:un m,emor 

Ex.ecuting1 UsM Functrons 

Pr l'l~ ~- wf1icb d~•hLYJI lb USER l!llll/rn.t:•.1u-0r, ftd~Yru.M tbe U~ '.ke:i,·honntt. lnitinlly, ~ U:t1e1 
kcybonrd C'OllS ,or tl1 ,.,;am f11octiore JUI l~ Norrni:tl uyoo:Dd. ~ .)i'O'\ll f'l.!<.lelin,e ~e),i.,. th o:n,in;pl, 

Norm 1 ium:t]lllr» e wpt~d b)· tt, runi.•, U,,,er ones. i\111ytiro !,'lrllJ wnll'L (l]l.fi N'orm.al 1unecioaJ: ,ujpin. 

Jint p~ tfi ~ ~lll~C! i>Witc-b to renore the cirmfll kq•bcirrm. 'll'oH 1111 IY(I hD'I.'(, .e ,o lxnl~ 111• 
origi.iiil!~ f1111Ct i0,n r«i'_Yl'I QM n iQl!l:5«lmmd 

• n,. ur. • ·x 1,11 ddl't,n:.1 ·1-,, .. m · • ,.., i.., lf-ila.on 'Ji. 
• :"\'ot I I tu!,e, ilMi Alpt .. ~ u ---, l!4, r -=~~ 1• ~ •'fl l~ 1111 llllllrMIOlrM J~ru un . 



x 11mplt:: Thie- (ollow~ fflll,ll•nr;c iill~ U r•fi•llf'tion mec..,rt,iun v.,m Jhe ,...... turld.lllfl, '11.'hkh 
~ Jn,BnOO ~o tll, ():+J l')' i.n t111~ er. a.mi>k ohQ-\~ • .1'1.f't'-!rn•SfflS,,. 1.bo ey re ip1111m1 Co: -..:..!· ill 
!!len rNL 

23 

(:c::;:J 
8[}8 

-r;w-i:.-,-tAJ""' --=-= 

23 

2 ,!i!S2 2.2 

72().0000 

AS'N -
ASN 1 

Viewing Functlon Assignments 

ll}i!;p'lrL)' d 1101 r'IMII~ 1/JSER 1mn11ooa.tor 
liL 

UFC:r n cut.ion ol ! FAC"I fi1~ :?l~ 
6! 

R,,:t11rnll I l:+ I 'kt'!)' asJiJ:nment CJiJ I Z:• I tun.«wri. 

lli.'ltrJ'l'l8 IO 'orml\l [l,;_,l'l)·bonro Hild p:NIYL(IIJ 

J i play. 

· i w iral( Jnd~i duail F,;mc,tion Axi&«n~ :n tFuncliQn Pn le ~- "a'oo ('.On , •i tbc runct,on 
n•mr ( Alpha name) of 1 1£iwn Ire 11)' ltoldi1111: 1• doWTt, If :vci l..old tb iki.')' oown more t.ban ahoo~ 'n 
R«e>rul, ",.,. function v.T111·t 1- ~•ed tmd NULli. 11ppw1S mri d1 disvlli., ,r :!i~~•ra "'°' 811N '1 :11)3rtiru• 
bu :key h CNcfmcd, c>r to wfJM, thi i11 111 quklc. ~ 1.0 fi'lld aut. 

11aramen•1 :lllle\i.om, I it.: I sro L do not. htr!i r,.:mction P*'I • '1iey di~h • till'lp1.tl ro in t II,(!. 11t11i;Ji: 111 

STO • 'lb J11,_1ll i! • 1U1 i.n«i0ipt.Ui p ,r ml"1'lr Ct.111dSon (like GTO - - ), p [=). 

lew1lni11 11 ~ :r•ffll.Jlctio:n kiro1JUJnt11; ( 16}. Pf ·ag 6 'li:iH Li,;t, a11e illl 1J 

1 imt\ t.bo Mmit':\ llli.d ke codea of rul fimrti.on 11..e!Sl!PkTI.'lN'll.tl ~ r h1n· m&.do, "ii'ou n 11w1, 111nd relttlrt n .. 
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11.Jooti<>M, 
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A rUhm tic CG, 0 , [El, fil), A'rithm~ i.c t:lleul ~;on,, 1u~ d~ il'I dm!il i11 ~~•on ! , u□i!er Ile 
~ n1-Doi11 $mple Cni,:11l1;1t~" aod •Doio11 L,:i;mg:e:r ·;11t:ul.llion.1,.• P=Jl".ll HI ~ml 2:0. 

tJ11,: I~ that tho kt!,• trok lsiIDG rmd II ro ~ It n11 G, and 1,J1• ko~trm"" [IZ!][!] the sami:t 
(lg[!]. Th.i11 i u-y tin lb!l,y re;,, lon,ur e.llcul.11t-1on wticn i,n m1ermt!di.ate mul t mu,-c cbn be rub.,rn ..erl 
ravm 01 divid.NI into the nut 1t11.1c'be't frefer ~ ~e 22}. 

.r.•a-~ ntal{,c; ( ) , Koy iin l me uaac J~\Lmbe:r oorc-re I IM;! lipt,cif .t>d l)(IIQOfl' J;\l, 

U!tln.g di(&r-a [Nm t~ini: 0.01 [!] ut l1111t l'he f\lr.icti1m fl~ v.- di , Lu of chic b !.! numoor, iO 

you ~Ii (;llff): oot. ~ •Cnl ealculaL.ions, ll"-11'111: d1 bnNt.1 1nuo1Mr nd tr_.t· r ,;uU Yloll 10111 :r,,--0nwrin;J; t.hc 
lime a1Jmber. 
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t~n die M.I number, Jt.. 
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1 

he .P()~,c,r l-'11 lietl.on ( . ). K~y i11 Uw 
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v/"2 or t•:s ~ (rl',fl fM tJ 3 [lli) • 

R41$1rlt 

0790 
9.3790 

7.05113 '%. 
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Tb11 l~n.omeiri.c tunclfo11:5 ~i ~ i.n ll1 tumal ,ml[l!ltnr IITMK'fo: dlteamiLI O,:,grec$ 4.nQr dl:lffl'N'.8-·Jaui
utf'S.-stronds), Ra.d11'1.1u, ur G{-.od.c. 

L'n JOO ' l!y o, lu:rwi~. thr HiP-41 U<100 , lwt. 1my nldN, (inpm .aa.t uutpul) nw in rltci11\al: 
drfffff;"-. 'Tb!.:! 81lll\.lW u.odt: ill m. infniin«f by Cori, il1t1ous Mrmgry, 

'" • 'IS Dt- tlk mode fh..,, forrn11t l!lr- d w 1$ u. '!>I doctmnl fr cHom o:I di:, •rein. nol m i11t1te,; nd 
o"ch.. '\'\'lrn11 D<-i;rffS. mOt ~ ,w-t, tfloro i no coo.i11p8oyins: nnmi:n,;inlor Cnf'ictier RAD nc,r ,GFl!Atl 

i:i; en). 

• IA.J ~ ~iam 1 morlc-~ 'f'h.r. PAO anriua i!ia[6r Lum,r; 1m. 

• . ~ m (.rn~ lll,(IOO, Tb(' GRAD IIJll\11TI ·n CJ;' rnrn Ol'l, 

:Sprc·ir► inn 11!!1 ,l'lfll\JlID 11100 wm .rwc can~ ~ num~r a.lftPll1ly in Lbl.' !OOl'J'IPW-r: al- IDL'~Jy ltol ls Ith!! 
wmpulu •hne u 1,i, nf m ,.IJ~ Lo a<..MIJIU.' (or 1'11 mbtJ'tl ~ - t ro w.ed f1N" ~'.1111 ric: funtiwn1:<. J60 
de~ h r3dii:11ui 400 r.r•ru 

Using, Degrees in Degrees-Minurl.D.s-Seconds For mat 

rw 1l'.t.-.C ~r ,,,ICIJl.n "r,a, th E P-U wvrh with d RJN:· 'ich dec11i1al fo11cL;e>.n. Unv. or, )'@LL C\tlJ Lr: n•· 
I L<• b1w, .. ool'I ~m11I ~ od i111~-mi..11u.li- o"d l i llll' rbl' tliol' com· ni11n funct.io1 L • • 
I l\o- hnrU'Zo-rt,in.ttU-.s•m:wJd; • m11;I [Jtqj ~to 1t111.ra). ~rer le) ~r..o-~wrtintt Belv.e,m ro.rm,, {0-r 110111' ood 
IJ,,'jtrf'Q • " F«t;OJ7. 6. Jl8~ 66. 

fo J1Qdltinn. tbo tfol@o lwlC'l.iom1 CI'.E 411<~-lnP'Wlc.s· oond, M'd] lld \•<:. Cf-.ioon<•muuur. ' "'"°"1dii 
~rt.lit~ l wil I dd n-d wlm·tu:t da;:~ in thr- ~-tniriucn-!91.'("(Jnd:,; fornwt Rtor•r co M Addi.n,g ■nd 
b-u.litrilcCj11g T im Vl.\luo ,• Jt~ S.S. 

Co'.l\vert~ng Between Degrees an:d Radian.g ~ D• R • 1=1-0 I) 
'11\f - J ldqiA.'M ,rr, mdran.t. fm}{'1,;-0JJ, ,oon,~tta the- mrmb,r-r in ,h di pla.) f rUJI] 11\srim I d IIUI) 

r.nJi•l'li;, • ] . ,ad'mJU ra dq_v-,.,, ) dot • h.<- rev~ 1t ttiB,re,rl¥ ~)i rmrnhor 1n clw do.,11111)' from ~ i ™" 
•11Lo im.1J r C<!il. 

Titigonometr1lc Fu ru:::tions 

Tht tri~1JOJMLrii;: r1.mi;:t.iollfl .ON! 11'11 or..a-aum~.- Fnl\M,iol, th~,-· c-1.1ku1ntr rL,;,;11lt.ir; 111=il'llf, ht, tiumtwr 
a tti, d..ispl~• (X-n.-sit~cr~. !.l(ifm(> ex.ttt.Jt-fo~ u 'Lri~1:1oomnric runcL1001. cnake ~ th. t 1hi:: d(ll,jrtd 811· 

KULi r mode- i.s • De~ 'll4tdin11;i, (If ,10.ds. 
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ra.r) arid • - I ( polar t,,l Ti~t:u:1,gt,1lat>, 

TM roc:tn.~ltLr «>(ltdinota; i,.I, )') (111d t,h pohu · coorcliru1,1.(':!! tr. ) 11.-e m~a
~Rd. a,; ~_1:iw l'I im tlbo i]l~rn\i.in'I t. 1itbt, Tt11; 1111gle ~ in iRI.' u nits r:i>'.!1. by 
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Botll ., Md req11itt ~W/111 nurnorac i~pll.U 1111d rrtmn )"-"I t ooq:,ur:.11• Fr;,r 
rnLn :>' \wfe1ns ~. Th ti! 1.ah iag d.111pl y wm s~ r; p~ {ii~] ~o ~o (J 

£ ·runp[ ' F.llf&IltoPl' P.C. Bord h iktorrnioed 1.h,11_c i.n Liu: JtC cil"Cuit sb ·11 Let,ow left. 1M tql,nl 
imJ1Cdnnc i 77, ohrna and · t1IL11~ lnp ~IJN<ll'I~ b~ 36..'l". \\fi1'1L M'4' th(' ,ru,u of :re 181.&u.tto. ff~ 111d 

(i)p.'l(!it i\'C IN' r.:mnoo, x •. in cli cim.clt? 

l M' 11 \"i'l:lmr d io.;mm · f!OOF,,.n b!11M!.· ri;i:bt. ·id~ Jmplda.u~ t'qw1I tQ the pc.Jill' tu.ll{ll'liL111~ r. lllbd ~(

n~ lu L~lltll to th,r 11Rt<,, fJ 4 in det:i.ro1d ti r ~. ' h(?11 •1ue, vll]IJl!ll, lkrc fX),1'1\'0rtied to ttietit118-1Jlnr C'OOJ'ili ... 
n11,,es.. chc, .i:-, a loo )'i~ I? 011 ob1r ). wl1il th . -. l1JC! :!i'i :kb X., (i.11 oilunel. 
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£itllllN,, R. 
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TI1 HE-"...C I cnri Pff{'orm t11:.·u~- a r tv111M'11rii,,b,Jo ~ti,C ieal {mid ion 011 1;:11,~• w tv."\t-\'!lrll!.bl• dat.o pt)inll'!. 
'ibl! dM.a· ix>ints 1u !Rllomm.icalt)• ~ 01111.ucfi:I fm tl'lc computer liy tl11.! IE• U 1.muniJtiQ.rlpfw~ f\rn«i.on. 
Wicll e. datli p:ur 11Ltroo into th X- llt'ld Y-rqiider: (ri) ••ill uco 1atic-HI~ ca1culalo 111nd 11wc ti:!,:, 
,'lirioos Ritl a..ud protl:uc11 n i:y for tati!.tinl ca.k-ul11t~. ~iii,;- tonti;re, ft'li!ltl'.!ni,. ml led stall$• 
tra nwi,,ten. a:n t1!M'd ,ror tbllMi 11t ~ m1,1l~ii,'1131. T~ s.ti11i8tits ~l~r• tiff' R,, tluou,:h Rie (unttils ~ 
cha11~ tooir kx:atroai .u ~ below). 
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Cle.vii Cl1t1.s.1.8r11nic111 ~,iro 1Dii;pl y 1:1lio1,1,•_i1 

1uovwu ulL I 
E11L1:111, , fir-sr I 111- , n1.1rrf, 111. 

UJUIJEr ol dna. pnirw iA r1Q1N 0 11-e 

~, [£?] 2,0000 
1"" 7 N I J!it , ..... ,oo 
133(:E 3.00IXI 
15.51 ClN'l'ERi"] l!i.$100 
, ggfB , 0000 
Hi ~ 1 EfflERt 1 15.J:JOO 
12(E !I.OIMIQ 

rh,rom.\tL d.ii.n 111"•,1 



11(10 hft 

1 10 (1irnt .iJ 
43(i:IJ 
15.33I,....IENn~-::-~ ..... ,J .12 

t5.23 [I.N rERt I .12 ;+ 

lligJ 12 

Meant 1r '' ) 

~ I 71k:IO 

15 . 0 

5.0000 
D.0000 

i, •' 7 

fl 

ll-,-lt!t!! · im·orrtci diHa p:iir;- 111 decremnm~. 
Ad en-rr,·ct d:aL~ l)Jir; n i1,cr o11J.<'lltOO. 

Rtti.n IU Lh<: .. lu for ~r. 

Th r1111ctioc 00~~ du arlibrn4'tLC' IILMl'l Crw ,-su or tl)I' ~ n11d :,-- l1;1n lrui, tl3'l'C bott·n 
'\to.rNl lll'ld ni:ni11w.lfiloo u~in.g ~. Thi! f-4:izmul.as lHC(i .... h.own in ~ioa I], Tt11: 108.ill of ~ (i I UI 
pl31Nd in tM drSplfts C~ •ret;;a .ti!r•. 11_nil ~ 11~ ll or~ lv> imulnl•m'l'.Ml!il!,l pl~ ,a the Y•~it-Ler. 
IP G3iJ to bfjn,: ) ' i111Co 1,1 dt!(IYI!!': 

Jo;.:uunplc~ From Lll!! ror~ ~e,jfitit(!:11 d.a.1.tt mt<-rQ(i a.11.d lm\11 toi:,d aoov 
nwndily ftuniCLII ml11im1,1m • .i, .011q " rng ll'IORth~• r.tinCulL m. ximuli1. :,· 

Oispl11::,; 

D.1650 

1 . 148-3 

Avur.ni;e min.imum UX"OO m ru.11'1 'JWf montb, 
i. 

A~rn ma:utnum inch or fIDfl per JOOillh, 
y, 

Standard Deviation ( I '=iDE'\ ., l 
The _ (tra11CWrd d',"'1Jwt.10,~ I C"!Qmpur c,b.e A m pl.ti s.1..a11dnm del.·iatioo r *• am.I 4-..,, of ,ti dn.tn Ll<'N· 

Jillll u;id I.Wil@: (lD. Tl1\! uirnpl.4'l ll'ta11Ahtd ,;Je-,,iodt.tc ·'l'(IS nn l!'l'lt 11naU of the SJO~ ,ion slimlatd. ~-
vin~ ion (row tJi mpl <lat.lit-• l "" fo1muhu wot."d 11ft 11h01m il'l &<'Ct· rm 11. 

Ex~~Hng 11h11::ee tbo ,'Jlh~ f'or .. 1n rm. d~s ( • • i1tL 1 , 11nd ~imultaril-oe111l> pl.a~ C1"1 ._ Jue 
fOJ" ~ all t,h,r· 'l'Tr •(p£Wr. P«· (iw to h rillJ! Y mo 1-h,o d~Q)', 

1-: WDplo: Gtdcula.te Uw- ~Lnudiud 1H"Vin~101n .aboot. thr llLEami lc11ln.'l.ed abo>--e, 

• i.=.::.:..., 

DisD"la,y 
,.o 5 

l .OJ25 

~ndw-d llr,\•it,1. -00 aboot. m 11n or mioimum 
r~iotaU per miond~. ~, 

~r&Mb__m dc-.1at loo 1IOU1. 11~n of n,-..11xi•num 
ra111fal I J>er month, i,,-

,1. fo1a ,sc • ~ ,,( ■ ~~ bJt .-.ft9f it. ,..u Ul'I ~ ly find~ u, lfl"'l"'"ll!e ~ dnui1ion h, 
ulat'fd din■ t.., Rtft: I ~.fl MV'fi :, U 

Vector Arithme1ic 

Th r o,LQ flOl"Uwtala1 Wf1 function c: l'l bu 1 •d lo rfo1m l\'{'(:Lor itddi Liir,J 
11 P:. ~ ~o bo in r 1:t ,,i:ul.tr coo:rdi11. r , bO con, ~rt JI(]( r \'('l'tot cw rd imtt; 
(l•"l(I 2t'la.1es 1:1rA. lJM' 1110 fo11,:n.•in M"I II n,~ rb1 ,-cr,•h ,·~tur. 

for R C1t.a11 •ulll!f' C'nordil'l t,c J 

I. 1!:nt •1 ·"• p - [i:"R'ffii;:). 
2 Enwt x. 

3. ~ 01' ,. - rn a.dd1Lj1>11 ar ubt:rn ·c ioti). 

I ~ 1 I Cw tbc reMJH in, ~-«>01dano, _ • 

~ iAct) 13 for l!w, ltSIIIMn y ·cooNli rwt • 

Oli' Pol rr •oordiin~1r.: : 

I. fo!nr rt,, J)rt . !ENTER , J. 
·~ El'ltl!r r . 

!l 

,I. (t,.£1 OJ' 2 

,, ( ACl I 11 for r ,(lfN)rdlu,u • 

6. ~ 13 fo }'·t'Ocudin L , • 

i 1i pol.tr coorifin. 
JK1IM .>'-co,onJ.iru11t1•. 

re 

Lill.tllh rrt1 lr.n • • 111II 

Dd ut.1 rt1c i>on. Thv 
tn I'll: tru1.:u)u.- '-fft« 
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Th"' trP.uCK ro11w1rui ,UJ1 i11t rn. I t~ru r • .allowm,11 \'Dll Lo~• th romp111ocr ■- cl(l(' , ir it'al 11d.2r. 1111 

11J1Um ~ik, ._ lOf•WllU'h, and III Limr--h::ii;ro .~'?-Wm ct::rntrullf'il' (with llU>(<--t:UJtHollrri J• mu eri.l'ni • 

l i1)J0, 'llns J".f'4;'1.10f1 C(WN'S moot l)r th~ clnck nnd C': lt.:JL<lru- Cun.ctiom, a( too H P--11, ,II.Ii, ""'" n ~ir. ill.arm 
ru1d 01,1'-' 11.tch opr-m1 inn. ,nJ.,Ofll ¢omplfl(' nd dc-1.nilcd di ·u ton of n ln_rm oo tolol)'!\.alch cnp:ih: I j~j 

i"I in J);li'l ~ , -Time Fun,;-.ion m Dt'.lcail" 

The Clock 

DJspraying the Clock ( I ON I, [QhocK ) 

1 r f'f'Yj ti@ 01 l!:U ~, :I.!~ CO du.Jtluy Ut«- ~lo'.l(!k l 1111•. 

• I'. . 0 to c nc:c-1 ~b• l1a11! d ' pl~ 1111ft r 1111 to d1 X ,R"i'(i,itrr. 

• ,_ . lor11t (]LE- cl:ut:k time jA rli:qil~ll<l. Llie lW--11 tr,H 'l/lf llJ..rJ1:o,rtati.Cal''1, turn "Ii, 

t OU!: Th tJQCk llod Soopw8l00 di$~ corisum more, tl113n rx,rm bauery ~r Th tJlfr 
pla.,-s. wil not o ~ !Ji I mo BAT li'lt11..,,c,,1t.oc I$ I Re11!f' tc 8ppcl"MI G. S,aitlW)'. Yihtrtl°lrlty n.nd 
Ser'flC:e li'lfofM IIQR • 

Thr d (,ck c.aa di.-,,la:i,• -r-illltf U\il! lame n.lor.o ()T thit I iro~ ~ d11tl!.'. T'itt lirr,r (' JI fx. 1 ll id,c-r II I?, hm1r 
.,,, •..14. lwur (onn.:at. At initi t tur11-0n. Lbc clock f-h.Qv. s 1m!y lhr:! \unc, nnd it Ill' ,. :t l ::.!-hout tli11plu.y 
furmn 

ti ·• These f<ifm,ats t!ooL tile cioctc d ont , aoo ool ll'A8 fOlil"liC ~ ~ 01 enronng tlmo 
Yl!!'uff {time, pu1), IOI' th l0ffl1at used f« ~l'lcl 111,1111Cf1C MiJ11& or tlm llll1(;1,c:,rn. (L e output), 
(Sw ttin dtarm on ~ 63.) 

• [g1g) (~ii1ek fmll') Lht! L1ml'-only rl'l(' fum1uL 

~- - (r!« limt and dnl 1• t1, t tte tin: /d.lt..n dll\""..ie tnrmat. 

• @u@1 (d«k. l:l ltoourJ t,4!L a L2·b~1r dud: di pl~•. 

• filtdf) kw.A-, 24 lw11rl eu n ~4-~r doc du.J>Juy. 



ffflH~f,ff.4:SS AM [f-f~Nilll .Alli cra•9 
[Hlrl:M/111:S-S PM (H)H.M.W 1PM ooro 
HH: '.I 1-f~S-S HH•f.4M dmq 

L.:::;;;;::=:::....L_ 

Whui:i , lit' da.1• i. ,r1 i11played-whod1~ b) Ll !r ,,r with I I~ L 1l'IM!I (an • dock i:fop!n~·►-•t c.a11 oppr.nr 
wilh tbll 1ul)n1 h (inst Ol' tbl! d,1y fir , .. Al uci j I l11rn·on or JIIOIDOI'}' ~--"· lbe {orm/11 i• nwt'lch/dr1y/y1?:U. 

• · ~ (r110Jlll't/mry/)'f'W) 1.9 ch d Lu fClm'I l to m11tBLh/dli>•h1t'llf, 

• • Cdrry/moritJi/y~v1,~ M-t~ dlA.I dat f<nrrutL LC. dls!!,•/mo-nl b/ ·e.tr 

•t1i., datlP rinrma.t (llhlili t~ clock cl,~J)]~• fm-rrtJL) a fltdJI U date u1JKJ(.tl l,\,ful .uru. t? 1~1 ,. <>uLpuu. 
( ~ ,11 l. "ml di 1il) l.ay11, 

I SQ11hng j Dl1pl11)l and Pn n_1e_r __ Nll_ m_erie vntu~ for Oare 

MM/ 00 or '-W/00/YY ,,,.,JM,OOYYYY 
00."4 or 00.MM' 'fY CO)O '-'M'IYYY 

---- -- --- -
Setting the Date ( ~CTOA.!.l..J ) 

Th ·, ~hr d.-111P, lcl!;.' •n ,th~ r MM,Oc;>'(Y'l"t or 00,MM\'l''rY, iu ilJ)pruprilU You cao om5t nn.)' adill~ rid 
rn1ilin %l'ro., Any dnlc frut:n JM11.mry ]. 1900 to 01.'f'lOmb•r :u, ~199 i11 ,.,alid. 

t.ir;ime,ric V.1114Je 
r« ~~• 

l'Vlt.«y ,o, 1900 

S,'110199 -------
Mo.nlli Da~ Y r 

r •• Format 

101 . 051199 .._.,,.... ,_.,..------

Se1ti ng the Time { ,., , , l, ) 

.,..11 I L tlir rlock l une u.ci n i l\-0 lltl)ll )vu :afl('Cirv. 1 
rdl . of thu cln,,;l: di,mla1 formnrL); • 

--------Hour.a o ,o 123 • 

Mlllllt<l$ 00 10 59 ------..---..J 
~onds 00 ,o 59 

1-tunt:hdlhs OI s«onds 

!'~ t i ml' input <'.fin bti any HH.WfJ;f-S..S,,- vnl1JO fmin - :ta,.;.!15999 Lo 
.::3 . ._ ;;soo, nd }'Qlj l".fUI omit lnrii lli nd tr 11l m1t l<'rr., 

1 ~bl~ to (hf- naht dn:iw .. Ii.ow n :111~ aumb(!n: cnn b,,p d for 
p,m Ulfl\JE. 

In, H .. Jue .... · 11 inc,'- alluw IIU tilt• cl ]! dii,pl3;)·; I Ix·~ n111 utied kit 
CJ th, ume cal cul t fon ) 

11Nlil'y th dt-stred ti:m1• 1n i i.c- d·· .• ~ ...a 
1111 ...,,,.u;i,•, ~n•Jlllil; l•i Lh~ 

+ HH,MMSSu format J1<1W11 Br 

2, J•:UMif 11 

Kt.-, trc()k: 

3.3B1 

15,301 
or 

D:isp fa)' 

3 3010 

15 3010 

Se11il"lg 

0 
1 
:2 

11 

12 
13 Of , 

_ 1!.or - 2 
I 

I 23 Qi 11 

Qlocti; 

Mlllfl 'IC 
, (.a.rn.) 

2 [.a.m.1 

11 ({l.m • 
Nocri 

13 I P.ffl ,~ .2-p.m: 
J 

I 23 - 1, pm. j 

- 3 J(l11) 

J·-30:+ + p ' 

f I th1,1 tirnl' lfl -~::J0:10 p.in. 1 - l!i:31►-10} 

Clook t 1111~ rn l:2 hD111, t~m ·Oa~· rorm,t • 



Adjusting the Ctocl!; Time ( ..I x ) 

Orir;c :i,oo hD\'<' MtL the lim~. ~ shouldn't ll.8 to tc-.e 1• a,;am, ~Tlw L1tl1 111 rioL af'J tc-d hit•u 

C::(m\iuoo~ Mt-t'l'IOl'Y y; cl.cJit-ed, l .:$hooad )'OU r,rc.>d LO ad,jip;1 th li.Ic,:, du!!- to il ,~mt· cbftllite or ~vur n1Nn 
l11cll. of p,rKi11IOt'J in ••f·U i~ L-Oi.' i inw, u , Cc 1111e rr/~ .\'.). Th· f1,:mt1 in!l lnc-ri'm1:11t fpq,;id.,,e l:'JIJIJI 

btJr) 11r ~ri!11J.e1 I hV:J(flC l\'(l m1ltllX'rJ tl1 time, by th n.mouml J)(Cif1.e1l 11i lbe di'(pliiY ( · •R"1:U1te.rJ, "li'au 
011ld no1 u •hi11 futiction lo eottOC1- the llct'I.IJ-ul.C-)' of Lb• doi;l. 

L. E11LOr thil- hl}\J -mi!lulti ·oncu l.iiS fl.tti 1ryl t·bn11:il" in llflM·, ,,p ro HHHH.MMSS.s. 

2, 1-:Dt'ltltl _ • I hr.·L pr~ .0. 

U th tim.t' dirui.ic !110\'C, Uu• currim, ti111c 'lo a d.Cf41rcnt day 'lbn'1 l'ht- Prf'o.i(llj1s clock t ,me-, I h.f! dat(' 'llill 
allKI chunttiP,. 

[Bii: mr:>Je: djtnrl !or Ill I. J!"il !lf!Cond low tbM"'~tin • 11HOL 'fli,c)n dc,cniini:rit lh. cu~nt clock , ilT!A' b 1 
'1011r !or a i.iml.! uioo di~nge. 

I{ 'Klii'O~ 

000175 

D~_pl1.1 

.0001 75 

D,01:Mn 

-•-
- 1,0000 

Calculations w, h Time Values 

Recalling a !Discrete lime Value ( -1~) 

hter11me-rrt.., th1• doc iim ft1.· I, 71> l,(l90Jli:i"-. 

("J'be d 161)11.y h bffn raundNI w fm:ir platt.· 
i1t1f 111.1 dnc,t uol a[f('Ct Lhu ] l~lll)ll. t} 

11 ~reml!11' 1 he dock time b · l bnur. 

If }"Vll nttd Ii d 1toC:~ t imc ..aJoo, -lllli for A NtlQJMtion nr foT u..-.e by p~ram, tlw.n )'OU ~n ft¢3ll a, 
mu:nnk lur Cur •hn lime by e-x~ffoll: 1 1:!!,:c • !Do _n.« ~ tb -, - (u11 i'C i~n or (]ID.) 

• th.inti,: Ut x_lJ.'ctnlon ,nf It _propam. r 11 • v.•ill 1ilucc lll~ 24 hww d · L 1m.e lU 1-tw. X.•rt!gJbW!r in \be 
£orroat- ,<H.Ml'IISS.si. 4 Midru.dic is niro.) 

• If 1 •.,: is ""-'"\l'ed mum111Uy (C:bnc. i.-t-,, 110t u1 11i p r m). )'IDLl \\-all a m · iT• d i.:pl~• howiing 
ah.e lw.H!, Thi111 displ. y i., lil<e- tlJ,,1' cJrl dl-spLllf. nd ' ,ti\: 11 i11 HH;Wtf.:SS l'orm~. 1ujng ttt 1 ? 1 
cu• ~~ form t in e-:fftn. Pr~ng 0 rl1i:!' 111.$'1M aoo CJi&]~l~·:,, &1Jie 1-i,mr. in l]L(I X -r;i!l{i~l(lt, 

llllnft Lhu IWlMI time rormnt howti 111 th ,,~ITt;K pi~ph. 

'lb , all :11.ix kimlil pl 1n th1• X-regii.trr, 6. 

• ,.. fllfltl"'" &.ie,~ In pp«ml, ,. 1\:a . ,c-.a.iivm,~ ,..lfl romoct tlKI.I ubi«I ,en r In 1t.., -d L 
• ''oa c,a.a_ f'KI" .,, d ~ 1'1n:ll~ft In th,, diwr,by .r )'IV , ... t ~ ttwn.rr L1M 'l!b."ur r 1-~ fufna it-

~ 

I 6 

20.16565.S :j l(lITT 

1 2J(J712 ~ s=-1 
20.155 ss 
8,5349 3 

n, n 

C<Nlv• rCJ1151 Time, Yakte$ --- -----
1-iOIKS Dodm hoors 

(11.l'i, 

D-o,gr !$-DoCtn:ref de,gre,es 
4D.r1t 

HOt11$.Minutos Se0oncts D&cil'i\lll OOdS 
(H.M~J 

~ Dog~ · , •mHers Seco.ids Dc,dm seconds 
f0 MIJSSs) 

~ ,r tu:amplu. with t.h.t, Ol>e'talld i.n dJ. d i11i.p)3Y. ex CUL,o I HMS. I tfl CCJl'l~rt 
- - - -----1 

1 , 2 3 if 5 10 1 , 1 4 O 4 

~= 
Rici: lllinjj: ~ Y1.m11Jd r.'bil11!(1 J.U-0-I ~UUlt , 

h01.1r-s. or <1 egr e,e 

t: 111 . o:r l • U 'O.I"') bocl; kt 1.23,Ui. 
All.(lchM exampl with 

t ts m pro ram TR in tltt'l.£oti 22, " ProJlr ms. for K«!JJiJJg Timr R 
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E Iii.In 6 1 1 fUflCI 

K Erukw; 

ri 6 

7,'1'71 9-83 '-"-""---"-
135 'ci".\n: ... J 
L; • I a. 

• 1( ti!. )ffr ti») ea :2:lie, 

~i.i.l:IMI 

7,111Hl 

11 .29198.J 

1J5,0Q!(IOl>IJ 

l l . !fflDOOO 

i .2319S..l 

Will Rlio,\\ .all !lix doci.1081 pl» o! da~. 
s,art.ing ~ 1.c il'I ~ ra.-m111.. 

1\ rpw: NO\·amoor 29, 1 
Hcllt1t!Vi tlu:: 111.u:.nber l~ 

.Hnlf r;,f i35.. 
Miclpoln(: St;J.-1. •moor l!:l, J9 · . tJ\m:li.ol\lll 
dn.'1,-a ar. ~OOffllL~ 
'.Rw.ffn: tu J} CI.~ d ~II.)" (OO'm: t or four 
d~imnl pliaot1 , 

!Findlng the Number ,of Days Betwe-en !Dates ( DOA vsU 
(i ivcn l'tW i;ifl t bi! lUIIClH,m l'l:, (d.tJroi ~ ) 'l!l•ill ooc111bt.<!' alt~ m un'bl;:1 (If days. bt<iv.~r, t'wm. 
r-:n,c;.r lht: CMliC'I' c:btc (tf1 lo,..,~ r 11mmbe-1) nrst, Lbon Lb • lrrt-Or dlt t tt you entrr Ui tat.et dat!P fin.t,. LJit. 
n::~h will Le II n,:p*lfl l'IIJmbcr.) 

Finding the· !Day· ot the Week fl oow 1) 

C1i\ '11' 111 ,dnt fMPit.DD¥'rf1Ji'rf «i'l 01).~'ffrfY} w th.to d i5'J.)Jn)' C X-tegt!iter), 0(J •• 1 ~day (If ti:~ ) fm.41 ll\c ,ooy 
1~ tlM ',\,"('OJI; {oc- ,II dirui. 

■ Whe" nerowd ni f.lf<lf!J'IIID U!if.Cltlltl ion, .-. rewni a 111110!:x,r Crom O t wld.i;!,•) mi'IN)(lllJfi ll (Sa,-
urrd'.ay) imo tbe X~rr!gil.'t:iar. --

• \\'llen ue(;!,Jtt?Q IMllOlllt.\\ tbe di~.Jnr YliH tho tbo niimt ,ar t-oo da)~ 

P'res.sb1~ G ·11 ir.anool lhls clliplil)• 4f!d 11b0w till!EI X.-~hter vnlu ,l)'f ,0 thrtnq:'1 tl 

• ::uut)le; Cn~rlnVI Ui,e dl'i>' ol Lbu ..wr!II; '11'1 whid 1 tbll llotal l.(lt:.r ttlli, ,of Jul)• :n. 1001 took piliJ: 
( •-· _ form.ti.~. 

K INk.ct. 

1 311:98 1 

Alarms 

D.is;_pl11y 

1.311'ii1BL 

FR 
.5 000D 

'lf'hn dnt<i, 
Tba dn>· of ~1!!11 ~ , 
Tho value in iii X-~11t r ~6 :Fntb l-

G~ilflnlty II)(' •ill.P.'. die J-11-•.~ LCX, coo t 11.v.'(i ~ o!' 4111. rmF. ~ ala.r~ wmdi lbttrt itt1d rrmind 
..\'00 00: ac 11Jipoinmton~ .and tcnlro~ 11lnm1:1, wllich ll:1ifflllm pqiJ!ll'mm. (o: (uix:tfflll~ rrom ~ 1ipli1H".n) Jr. 
vi( ), 'Ht.is 11CCtion n11ty d!J!.--..ui,.so""' me""' · 11h1t ;;;: ior 4.lOrlHI)] , l.1tim. r,e&,11 ro piul ~v. ,.TJme :FtiJ I,("~ 

1.i(lm1 i111 Do1til." 

Lik,c, too dock iYelr, till nlnrms operute, wbl,\th r lb ror.11puLur i11 qn H off. lit aa 11l om1 ~m due 
dl.inrl!; t h i:-:c: ut il:m or ~ ru~iOOL. H . m aefo'l'IL v.•boa t,11.f ci:cf!filtii:,n c.,f thl)t, function • comp ·tcd, 

Basic Alarm Operation 1~ • XYZAtM It 
E11r:h-0tttt11.loa of f xu,r.v (XYZ trltrrm) mets n st11a.r;J.tf, ab rm lll!fi!'ijf -.ip w iO'IJJ" differ!:ru r,,.t!l'a.lll<!,,t,H. 
T'o~ of d1 p rwoe~ nr,i;, 111.UID~- rept.•nl m11 f\'111, ria~ • tuw1 rim - rid Oite u. m Alp.'h, iO' 
{Ill~~ i11 Orn All)lla r!gi,rt,cr. lTh mt'~o m n be bl11nlc,) 



oon e l l f,uno1 

Seni'l119 Message Alarms 
ou c.an m till nln.rm ,a d izrp~- """hrn 5t r,Df:.'I Mt-@'idt J m f>' I(~ oz the- tilJU!I ,10d du.t11. In uddloon. 

)"UlJ ea,n 6(11 ■n mlatm w repe.nL 

\'l.'hCfl 11 I.nm is titt , il ii :lON'd in 1a&1n roo~ry in tl,e- un00J:T1m1t1.t.-d ~:i;t r (pag,I! a.6), 

Tbe i,LeJ» for iQCLti.n;g li,t- llhri:n .o~: 

1. Put o. me~Kl' 11;1f' up L<i 24 cluimctc in tb · ,l\ilJ 1a 

l{ 
,J - t ... --1....-. •h •• ' ··•u, ,ca~,tJ,r (Otll! ~ wh.alcv i in t.h.or Alpha rer.i. lit-r , u 11-1:0 not u,,an a. m ·'"• 1:1~ , ... .,,.. ~ • , d wb n, yoo ' i-'he n111'rm booom 1be alarm'8 ~I .j Th . l•rm ., 1ll Coon dptd11>' I t.ilM' nni 

dnte whe11 ii. p.1o arr. 
'2. 1-"Qr mi uJarm tnru ;,ou lntltl to ~P<ilr puioditolfy, rnwr tbe aJo,_rm~.~at 11'1U'r.. 1, ~ ~ur:il :r1e o~t 

\'illuc an Ill fQrm HHHH.l!f.llSS$. YoLI ,C.Stl omit loeildirQ; tmd lm1n1~ ff. t11r m11'11m1Jm :rc·1 
· - • • I ,.,..........,d. ' 'i?.'.1. " NI NG: tr. c---M ht dirrit\llt w d tc ,n revt'.a.H°ll-f. ■l11r-ra t!I le ih n lO 
l lll~I\1111 t ,.....,....., ~ 1 ftl• • • 'I) 
ll«Ol'.Jlb.. l~ f,:,y t.o '"'Cl ring k«!pt!filinl Cnontml Alarr:ns," ~tin11 16, Wore expenlil nl•lU!· 

l'"rlr 
11 

-0,ie-tiffi-t~ anJ'y cdarrn. utclr v.)ro. ~'1'11 i3-n~ -so ~be nlnrm v,'Clfl'C ff'J)l:ft1..) 

[ eneu j. (Tbi~ wiU be 11'1 clHs Z.re&l't•r 'lli'bDl'I d ra-c.) 
.uvvvv 'L' t k.-nd' .._, llll@ tmili11"" 

"3- Hnt,ei tbo t~rm dtite h"I tfl rormli-l MM,DOVYYY' or DD,Ml!I! ' 1 
• ' · i;O\i al.D (l(!l I .. ~ '-" 

u roo, but ~ mWi tJt,MtQ W r. 
If lh,. afatltl doJ ._ ~ 1!14.llll Cl'il thi• ctl.f"A'M Gm:t\ ~mu .. "'fflJ 

lPtt$8 ( E TER4' ! ,Tllis "'m ba i111 t'he Y•·rog,'1.er hlln dpn ,.) 

~. Eri1tr t t, ■I rm Hm ITT e1uo f orrl)ll'- l#Jf.MMS-S.. t i11s t he .. -a1uc, 011 I'~ 6S f-Of . t'l.ing Lime-l. 4Tb.is. 

~ i111 Lbc X-roti~nr.) 
.'j,. Executu Y~ • , Tbn hum ss riow l'if:l. 

'Th mili Jn rim•l.tttillg n f'Dier, mCTO ill Ii pro~ in ~i.t!n .L thnl )'i!ILI can looy ima prog,em 
memory DJld n«UW wti '1""-ec )'OU wnnt lQ IHit al'I ~ ln!n:1· The, _p~m promplll )'OU w L'h.e 11 IY 

.inforrnnt iom. " ~11 11, P~lll ~ t Ul ,\L rm. 111 &ffl.l(lrl ! B. 

Alarms That Come Due 
Wbeo 

I 
rn ~:e 8Jt11Iili c.oml'II due-. at. &(lfj]lld!I \ViO toll " " ~ duiplay . Hx· ~Lnl 12 ~ ~rtl, o1 )'01.11' 

m i • H there i no ~ , 'lb tim nm! d.3te ere "~""' 1a61ie8.d._ '1 tu: IWU'tn Wefl p1u,.u llor '1bm:it 
1 llt(!l(IJ1d ), ~at RtL bi111 che dlsp~ 1i11d ISOOJW op 1.o 16 mor !Jl'!lm, of tontrS. 

1'1 r-m C-IUI ht! a,ckn,a~&llill i&, J,LOl)p('A ,flflQ (in t:n•.m I lfm'Jed r r TD memcJ'}' 11)' tim 
wh Le t!'J dtqJ-lR)' • 11lzulii1!1tJ. It c.1umoc lit! ackmv,.-a~ du:ri~ cl1 l · tWCimd J)!);ll • [( -a•~ d' 11.,~ 
l.lChllWI ~Im llM .olann tL·hile it e 'IIDd.lT~ mid llzuib~. tJi .W-m becumts "-pn d1.1e•. (!Pax■dur 
n nrm1 arr- d i111;1 00 rtWito u1 ~Lm l ,) 

Acknowledging and De1eting Messege Alarms as They Go Ofl· 

'Th blllt C\Jfruct. Rm1bini i,L nn, pro ~ a,~, kJ:i-y (l;X pt lll:Q). (Alamu lbt not Nll'te11tl.), cth\!', 
i11d'Udinl[ -dw HU!rmll, mllll 1,x, ('l'nffll llii"-8 l'.hf' Alnrr,, C8tru -0ylioard. Thi: v.•iU Ix, cxplaim.d 
on p~ 71 .) 

onn:Jl('~I ill ft liar Jrul, Adi • 'IM)fll((J)t,8' in, al.11r-m1 zin- 11t.QJJJ1,~d .and klel!M from JT1Jf'fflOO'Y k, prct1:1· 
mt: 11111 k~• ~ IJ'.!'ID. 

il:'msln 0 (Jr I ON I ill h J 1 be alarnt.i, cl~r ct, nt!!.fm dlsp~ :li1Ld ckl tc drn· mar Ctora moumi;Jry, 

l>re.tJi:m· nil)' c:M:hor :k~· IUCl!Jlf ! STO! ,,,.,m llrrh "· twirm, diow lb rm dt&pltty withm1 bl"riki~ 
ro, aboo.t 3 wC<111ds<. o oo tlie11 J'f. et~ thr 11L r {row a1~JIIOl}~ 

• l-'n-w111t@:!D ball& th mmrm, b11t IJ»C9(tf ••efl il in n::'fimol')' p-.nt-due- a.hum ti11 for a.am-
ple, }11"1 v., nt l-o Vil tl1e- 111Conutjon, iC'I ii n ft). l1o11Ji"l d11t: IMmF atl.l il~d in ·,ion 1 . 

Ill ting Ahu-111111'.. ff ~IJ .ftlar111 '-' repl/.lll nlnrm, .oc flt)\li•k't!i;.111M iL tri'! rwt ddi!tt, h lrum mcmcirv • 
I 11, will r'( ·l t.h.e • I rm t.o if.l:i n.HI. .o_cd -atio.n Lil&ie. rt:~ ,..Jc L ll!Q), wbich ~ oo( ft an al.arm~} 

Pr, [£) to ho.It l'l11id fk111m Ml 11ctiw, nipt'ilt,i11 .nltlnn tThis d Mt 11,; ~ A!phn kto)•board.) 

P!l"()gr;1mmahle Alur m •C! !lrffil{ C ~ •• ) . T~n 01(1 181 tm,smmmnhl,- f1;1n ~jo.n 10 jdtinr.ri>• 
nd cbc·.u OM Ot' I ZIU!lrm,; fn,m wmtin rul'inmg pr~m. Thel' u. d.itlC'~IU in inn l __.!!!. 

.... -m cl, . r H .n It'll 

Example.s 

Tho foll.ot,1.•u'8 examplir: ( t;WI) me (l lllOinM -.tjth .tnd awi:tliOUt ii DI~ F. • vdO, .and W1Lbool n 
~:1.1- ;nc•t\-:al. io.r a diffl)n'11t dny, aw f01 I.be t10:n dny . 

~o • : SO 11-iAc ~'CM! ca111 try ou, ell.llr;'\j'.iles to s.ot r-oal alarms U'la.1 w1ll '!J0 o1f w,thin III m.1u1ti, u~, 
e u$0'S ~llll 1Jne4}oo 10 ttici curr011I ume. add on<: 1 vt •0 1,, and LWe ma, e 
for 1he alarm lifl'IO-. ht'1tcad 0, U61flg II r I la"l10 !,IQ uo. tll«efore, 1he d1splfty$ 1im1 follO'N will U& 
1ho HH:AAIW:S'S or HH.MMSS ~oc-m to 'odk:Me wtia11ffl)r 1;11rr-011t tlllllll Wk! you go-, 
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Examplir.: Set ti liOillttil)t t-in1 o!nrm wi.tb no ~ ror I 1'1uJU1te, Cro111 'fl~, 

Koy; roki!:!ti 

1/iWBAlG(A-tPHA! 

.01i ~ 
I :S:Y<=. ... LlA ij 

(l,.OCNI 

HH:MM:!iS 

HH' •~S 

HH,MMS$ 

.l-l"H,MMSS 

ltH;MM "1-11 / DO 
or 
HI-I' rJll. ' 
H.H s_s 

Cknni Alpb11 r.g.161ior. I Dispia), ~I.Ow& p1(1'1,'lQ\P. 
-r,c.~1,11'.) 

E~tc ?Jer t,,,i,iell: t111r no ff"J)t'At. intcn'lll 11.nd 
for cummt fbtr. 

CuJN)nt rim.to d i3Plfl~ 
Clum L~umnt. c.inw flii11pla ·;. rewrn:s ~o X•rr,· 
o.tet, 'ilfllicl!I cont:.n1nfl ! ime \!SIIM', (This ~ i!I 
tor,cl.t(iw b11t i,L oM n ~ b«ll1!t!'r Lhi! X
!t(!g_is.1er •Ol)Jl.Wnt,i "Pt$Ud bti u.r::t-dl 1n U1 nO:-X.l tal
culotioo i,mrw-• .) 
A~ m miJmJ~e to cim Ylll,lir.. 

Se•e. al.arm for ~~,;, 1 ai&r11.1te firom wlii,i. 
I 11 1 1 '11"3 Q]rl OJ(f.'d: 
Ae-l~ o!aHD Oitb1itt<. 

Cflhrp&lry (t,111'18-C d :J}(I~ 011 :J,'IJlllr ■cUitiii,) 

Ad:oov.•lc r,l~'l'm~ rcL11m:n d11t)l>1~ W 
K •iJ'tJ31-tff, 

E;ui;mptl'.l:. Set r. ~ • ing nl,um for J6-1111n1,.tti;, int~rntls SWJ'\im; nt 3d 51).ffi, Ol'l t!l!,llll'I: :n. 1003.. 
um (vr5TI tmd [1:~ tvit'nat , Io,cJ~rlo 111te en . sl!G] • -w.chl.'f'li; pH'". 

!ll)ls,lll 1111)' 

~ 
IALPMA t C ECK Ptl l1J.1>HA! 

IS [f.NTI§Rd 
8.311 BOO -, E_r(r.,,,.1-- ,-ro-

- 3,H• (or 15 15- 1 

- 3.16,0~ 
(or 1'5.1500) 

St-1. ri IJ~l")I. 

Ef'Wa mt 

15-mtll'l.n.(I rt])Nft i ntar,'ill. 

Alum liALe. f°'1 , four ~IT1nl piece dis-
1>lll.voo- tbi doea oo, , fftct th i11wrnally llcld 

l1Jr., 
l:15 p.m. 

tB !!Jnnn. 

Tlli11 !.,)rm sllould naw aiilt in t!Hl compi,ruJr' m.t!mMY,, r1i1ir; n- 11'1t1U1d no1, ™1'.'C: gont' all (a11d bNn 
mck,w~ yrL Tliie !~l&NI~ topji;: on ™ !arm en~ ~.:1ttibt!:!! oow t.o k«P tcn.clc of all l'.tfa:~ 
indu.d]11ir 'lmllr.fr .. 111.edl onea. .ru,.,,;'I Ju;iw ilo de1et ,rm:;- nl,t1r!ll t.com u1,emooy:. 

K y~diro~ 

~ (Qr "LMf:ill~ 
m :Pffll' 

3:1 ~M oa .... 31 
Ck CK PH 

TJ1:e Alnrm Ctua!OB Ike~ funhicir t-111ibl.rs YolJ h): 

• $«Ip, :h.'~.urt., .nnd ~"P t '3rou,gb tli,ci crn·.atoi:c li11tit11J. 

DiMpf:lyi; Ui. om, ,nlmrcn irn, m [lwl!)', ,p,;jf!J J"
mes.s;qt .. 

DitpluJ' cl.m:n~ ~k ~ X-~; Alarm 
C~talog l: ~ j1121C1.i~. 

• Lami"' die, Lien~, dP~ ~ .intuwil mr m gc- t1f l'IY a ht rm. 

• ~ !!i repe11ti~R: atl1r111 lo i'8. nttt atti\ i~fi timr;o-. 

• VieL¥ th.t.i r:1,;1m1:u m i11M (W «imp.11n, 10 an ml rm l lmfl). 

• Df.let,:- -1!.n}' at&rm. 

11 

• 1\ll'Phl'IK fhro~p tlw Alr11rm ,c itiilr,g. l~ )'ttu "'•nl w du,·,,:.ly mmine 11:bc ('.uaJ•-, ..1c..l,,•e ,.._ 111 ....... , O'l ~ felJt!ll'!.HtJ ala:tm: -. •~ "'~ .,.., "'""' 

• S~rt I h;e 1;'11t.ak,g: I i11t:in1 t , .S). 

• ~
1 

. ~ (~n/,''Wf.l) h:i 11top tfla r ling 4briot"e- ~t hu trnls~ on Jw IIll,•n) l Wbllc 1tir- C\IW 11, r:m nmJ. P~ 1111 nny l)lb r 'wy . ZCl'.!flt (E- •iU . ptt>d Up tbe Ji~mg.) · 

• I]!!) ($~~ mv• Qr I (flack ffl'P) wbitlt' too l[gu ~ 
lul)l;:d, ~ .at II tim.. yl)IJ ~nmn J d lh ~ SUII)~ Ile,, ~._iLhrouzh tll!? .r.n111 
or -~ ~C:elog; d1~ .;lir,l)]ili)· imt;r:dy :~'(Ir] l!t te'l'IG tualns ~ Or 

1

l bl) bt\~lilniilg ftl3ill.ll I ► 

,. 'lo~ 1'.h ir.mffli~ ('.111'8.log H~tilllK, ~ [!2[1, 
,. Th c4il~! • id the c•tn:Jo.£ lJ1e1ft1ni i~ C'mQIJed. Ptea!S G "1,1,.(k ~ 141 . l's .,, --. _ 

ruui:na to t h«: X-rre.g°'~r:. tJJ,P slopf>t'T... 11. ne di&J»ll)• 

'~'Ii · 11 itrai~,i a print•11 cl1 t.ntllll .1. • • OJui IHlnt Ill 'Jrn 11'100 . 



Tne Actlr'Ve Key.a, on ~e 
Alarm Catalog K,eyboard 

a(; 

11 I! 11 111 !I 

1111••· 
T 

am11 111 
1, . , ••. 

•• • 

~ 6 Tl Ti FUt"I: 1':i 

di~ on. Afo.rP! :i11 1-h Ali:mn C Ca to-g. 0~ ~•YC:l ih.1ppNl ,~ c ta.ID& liirtiril[ (J!;-jor t4) ~ OWll 
ooml)!cU1~n~. ,oil cnn ~-m• oot 1h.(i fu'llowJris: op..~tlt:iollS 001. {lie al.rm oorretldj di~lnr,Y d. 

I!) 

CT] 

0pfJif8 ti(NI, 

~M'.S lf"te, .alarm l#llO Ofl 1111 "'TT8fl 'J listed ;iilnrm 

Of$Jlla;fS ~l'I& c1,Jm)11t ,1lll0'. t'fhia <Ct1ii ,o,o ,coo,pan,a mo 
llao INJ'm lime.) 

Ohlp&ays: 1M <1JJmm <fate. 

Di$J~ ,he r~pea, lntor"'1t 

Reael-s IM tlll\l'rn to Ille !WOO~ C4I ae O~li!J'• 

mined by h r-Opc.1t •Ollll"'IW, mid Qispray& Ille 
r Sl.li~log 'lime llnd Ql:C, T 

Ofeptays ll'lci atann message, a any, 

Dul I s 1'19 .ablm li'(im momol)'. nu, i$ ~ Ll'Ht 
v.tay to <:le r pa_s1-dtle ~ . ('t'ou can tDO> u!} 

@J-wnac ,11o Alarm Cat.a1og rs n1;1t oo-to de, 11 
ctm-eiufy. ~liqW19 rn.~ 

Pldl ®!Is, iL .ii~ _, ilJ the- 1>e:&1 lut.Ql"I' ~IK 

Al I otfiar ~. ex~ ~ , 1u,e de.fief i,. Led wtiile, 1.bl.! l !Jitrm Cato.JOJ; keyboard • cti.iw-. H Uu!1 (?lltr\lQK 
lanin,1: h oo 11 linlrnd •rritll ~. a11d no Jroy i I')~ f:0,- 1100111. :2 111irmt6

1 
11,r Alorcl'1 ('..llt11lo,r.: 

k(I ;'00,itnl ,,,,m u.(lmaticaJIJ,• r;I n LVS 

IK;r,}'sf rok 

~ ........ u=-.... 5 rnzfil 
[f] 

m 
@J 
[[] 

IE 

[ill 

m 
G 

D iM J.ll ">1 
3:1 15P , HI J1 

3~15:0D.ll P 

Hfi· p.t·Ss 

D8 1' 31 I g3 Tl.Iii: 
O(I. ,~.00,0 

3·:UJ , oi I ]1 

CH CK. F'H 

CATE tJITV 

Hal• .alascn <i):ICQJos; list.u . 
D.i,;pl!lY(l tdl tbo cHgi~ <lf tll i.: .alarm luuc. 
Dh,p)IJ,)· th ClllL't'll'l du:,e. 
A l.11rm date iln.d Ull}~ 

Alai.rm ~t. inwn L 
R(Ul .alltrm t-ifl'lc IIQQONliln, to ret,e, t 
i11ti:irvn1l, 

Alarcn m~. 
DtlcC1'!13- a la r10 f il'om memo~ 
Dfactim~ Uw AJar110 Catnl,og keybo :rd wwl. 
dli!plli)'JI c!'! X-n«ist(!r, 



The Active Keys. on the 
Sto;pwateh Key,bo-ard 

-----
11 11 II m II 
13 : 11111111 

1B1 lmll 

II B • 

• - •• 
••• 

M11111 1fl1eo s.,opw;,,n;ti ~~ CQnlK!mo,s as mll0h Powff as a runi'lflg prograrr . llt,.\fo,- 10 appe111:kt 
F. -l"lrM 5pecitic$1iOA:5." 

The S,1apw.atch Keyboard arult Oisplev ( S\'i J )1 

75 

Yoor HP- l "X romN: witb u ~td_ O\• slay thnt }~J. C-1111 ptil <J11 )wr byooard lo nmrl,; tho J\1111e
t!:c,m1 ti [\Ii) (or d, Htopwatdi k~·~ AH otbcr fuBCtrom. ie11oop1 I ON ll - t-hoM4 o!>'I. marled OOl mhe 
01.•erJn.-y- C111111ot ba ~ from the StapW11,t<:h wt:,,t;.ooro. ~ ru1 ,nr ell (11)1.•rittDU!lJll im the S4op,.,.,01e'h ltey
boaird •re- prcoaml'ita'bJ,:,, nlUWIJJ!b • ,', iw (n!!- me 8-e\'Cfill other ~b fimcti,;iru, Jiffn ia _ icm 
L'7), 

The tt1tnp1Jtcr ~.r• flo.l' automaticor& tW'r~ ,4/ "'•hiln ihii,, 1.-topwa~b d11~.Jn.y fill Jce,,·bourd an anive. 

AcU\111Ua~ t l:Jie , topwflU!b ~ . board &rid Dl!IJJ1~ •. Tu Slt'Liwi lhe ~wa,.,cl. k~•OOIUd. n4'.!c11W 

i:" (UC!ptCUrc/J}. Tll(I diI,J)la)' aliawJll tJJ 1-illlf hi id b:i;- tb l-lo(lwatcb ■nrl llh: numbur of tlir- OOffl aro~ 
~ffi.<;ln in ·ltich :i.b,- 11 t. split, whor:11 C(lken, m be) llt~red, 

---
I-IOUJs, M1001e,s,---...I) 

Secoi)(lf., !ldr"edih!I 
or~ 

i:::to,g~e.r AdcirO~" fOI' 
N~t Sp11l (Ftegi,c~ Pol.mer) 

Eu,.cllilm.g I n ' : bi:M-_h rt"gil'lt.1.'1' poimtH ~dM!r i,; Ot'li'.l for .ilit(l:r,Qg • nd Olli3 (i,1 J'(.'CnlD ui 00. 

Oooctlveting th topwafoh !Ke-}'boad 11nd DiBpla , l"n!ainr,r , G) doocc i1'it'bl:!i tti~ 
Cop,1q1~ .kt,ybonrd iirul .M!CIJra ll tli ru pl,1j rt.o 'tbli X -rc~ i,or, (Tbi~ Qp,e.tn t()l:'I t!!l nl#L prQ.:nm11111bh~-~ 

Note.: If the 810,pwii.,et'i Is run~ wnen you deactr..aro i h SlopwMci'I k(iybo.,_ri:t !he atop-wilt~ 
llff'lt.'f' 'MCI CQnl fllJS, '[O run, ',Qr! th<Jug'1 it I$, not~-

Star ling, liialting1, arnd Clearjng ~he Stopwatch URIS I, [CLJEARJ) 

' tar1aing IHtd Sto11p1ng. ·nw mzru (ltlN/.stop~ ~ •Ill botli run r,d cop l11e il:opWl\~b. :StOp(li11c nd 
rfflru-ci11g U1r;, pqpw ttb MIi 1111)1 ni.;itom 1.artH>- it. to u,ro. 

\'\,'hil Lbc ft-4)pwnt.ch U run_nin3, ~ll:11.1 con tempourr ily ill:'l.."tll tlN1 clilJ~n.r h11Jt lltll' 11top'&!ll.(!I) it5(t[I') l,:i,· 
pr; ina: 1111:,,• 110ru.t()Jl~t.cl'2 Ice:,,• . 

. ·11~11r l ll lil'■ r~i!Qf [ g!J@ij lwlie11 'I.be l!l tO])'l','8'et, u'! !!teiw,.-d) wm li@:Wt ctic- lliQj)'V,''1iC I cime to 2 ffl. Ii 
t bc 11tQJ1W1tcb i8 oo1. ck-•rtd., it- C-1111 run to 9!)h .G9m &D.~ brfur, ltllll'aiil tr, rel"(tl. C [g'lirR] doi.'!I rJm 
l'O"b(IL the r~•r poi1t1,e['J(.) 



1 Kin ,ti 1h11 l F' unc1 nn 

Modes ot Stopwatch Operation 

I 
I _ R.nn 

I ()iSpll't5 11'11)~iecl 

1~1• w1 Pr,u:;s lml« 
~ • lo ~y ntni:1 

I L ~ prl)(lcd"'l)..,__~_111_, - --

1 I ' ~ I __ J_---. 
l -

I fl,m 
'<' If ~DI'~ afld 

olS,plrlys lhll ~1 

t 

DM ~splllys ltKI .• p«mcd 
[ lil'LIT I M04'oa ht s;i. rm• sp,t <.1111,QrmlC(J. P'N158 
11n:1 tt!$plava tllO ,;phi ·•L!-~ CEll) or , co o · 

ttinOO I p ¥r nqKt or ~ 
, ~H,xt:.~ 

I ~- --~--
~"11 ~ Sto(J'i'l"ltcn 11(,e,t)Ol)ld 

l I I 01 1001 

.:;, 1!00 T nn i.mes~ 11 

You on mM dM! 1'-'!,:Dl<·r p,oiru.-ir b • pn .,j11~ I SST I ·, .'(- tiq,), ] rk.:-k sl,p), •ll tlie- diiil lllill,j,• t.bo_1 

"Pf if}' mLc regu.tM .YOO ,,,. 11C. TJue nart pl,e- 1.1,,ill Lhe11 1.ciml! in Ill fJ)«itit:d If'Rl 1-er j111Jt :tel 

FteealJ Mode f,or Splits U RCt U 
\\'ltt1h.rr th 1.0p,"11,·atch i ru1111fog: a, r!O'L, p~il'U: (RaJ cl1.sn~ di Ji,.pln.y iroru pLit Sco~o 1no4o 
to R~l I JTKlO(•, ~ re~mr point«,r dla~e:s trom Hnn to Rn"!, and Lb disp .,. l,DV,· tilt.• tim 
i;plh~ rl1i11. ',\\Sljl tored iri 11\rlt. re~trlicr tn HH~MNtSS . .st f<n•01 L."' 

l )ldllljl torrd Jliliirt iia 0UH'1' aJ,"111~1 r;o The pti )'llll'ni rt.al;~n ( wttd) rttmrun m tllcar r pec~•w to ~ ~i,w n a wti n 1clu tQpw.ntc-h it BO( Mtilt't:!. 'l'IM) " l\J are ucircd m thr, f0rru 
HH.MM.$Sta. which i:e .o n.wn1 r yvu can then i_n IJlh,(, r . lcutation. Tlli" Yo111i1td • I low you, (or in• 
iil..iu1ce. t.o •t • .split lllbe (•.wit.bmrt IMl ing to ....,.,c,nt 1 iO n,;i frnd UIA'I d iffeffJi<'e 'betv. it- OJLd an,.. 
«l~r Lim \'MU 1.0 11,•hi.ch. JOO ini,ht. 'llo'.nfll- l() comr n.1 il. . 

Viewing Oitt(!Nnf ,H.rgiiit,c:rs~ l1~ in, ~ diq}lo.) ,tw tofl• 
,-pl it v,•o.q ft'(lllll[ed, '1'b view «.h,,(!t ~~rr:11' r:or1w111A, p ~ @i) t)r 

tti:ilitel'C. l'.>r pre tbc d1gj.t :k • ~ltyini tbc, 11\i'i: r ~ ql'it. 

ol Roi or lb Lat.t rt'(liMr ·hucu 
lo IDO'lo f;Nl08bt i:d ly w od1 r 

•111 rogi.'iwr poi11tC'1 lor Utkioi iqltiU t ► Rn-n qr ""tJl'ln~ and I ill(l r.:•i(~e-r ;poinU,t t-01 :wc,'llli1l pl il!I ( Hn.11 
or - Dnn) up.,rnwb• m;tinll!i ~ 'Fba IMllll'JB t1tiit )VU n rut.re !!pl itl'I, thI-1'1 1oct1U J.J)l1t11, lh.c!n n·-
aum virj1111, Spl11.:1 wl! Nl )'011 ldi: off'. 

•D!.!t.-l I i11g Re call "Ind , Pre,;,; (EsD 11gaj11 to Ul'n lO S1M8 (l tnodt<. rwbcl'I )IOU dr.n ~ t -al IM 
Stoi:,11,•Atoh lwyboard 11ml displa:,~ all irto:pw.ak L rqji,tor r,oil'ltc r~t to u:,w.J 

rn eddil ian, ]ff 'ag ! R/S i Ol lmI) CIII}~ lJ. Rttotl I modle lllid. t•.X~l,2 1 tw, pl"Cifioo ~ rat io11 {(.fil] Or 

@f]). I ctEAfi] ea1fltt'lit ~II roodtl. 

8ru:nplt!: 11w fol lo""•i:nf key lrok ® ·ri of ra11dwtJ ,q.iLi1 1n k P> t'1Nll..!P ~ tul.{! m Rltt-
(TIW! ilma .. n.h,w ah ·11 "' QBIY for iUw 1-1u.i<,n; ;.oun1 wm tli' diff N'll't. '111 + "')'mbols i._,idirntn CMl'lw· 

ina: d~il t J t Yffll ltOld due I SPl.ill c~·. :Ou wil I o. fCP7.f'l1 di3tib; 0£ lhr pl1L t im • 

"ll)'IJUr"91.1• 
mt'llolll:A.:11 r 

D l11>' 

00 00.00.00 ,-.1100 

IH).0 :<t• . • J· RO<I 
OO:G0:02.:27 1 ROO 

00:0D:0 • . • AQ 1 

~L,up· t.ch {'yboaird ar1d displa · 
Stiu t . !l(Ol)V,' tell run niDi;-. 

:::iw t !Sf!li1 in Roo-
111• rumun,g ~pwmdi; l'tili!lt r po1fit~. 
ine-r>flmeJltNI. 

ll« ~iwd ■ pJ,1 llluA • • ,1 11.1)1. il!r,~ from 11M ~r11 "l,bo&FJ1 IL rill atlll ~ 
ff~ • II,, rnulm Ii lht 1n1.t;n l!QftiOIII ~• I. 11 fal) di,c;L&. 



711 ~i;Wi Tl Ti it :.me 

Kc Lroke_ 

t SPLIT] (hQ&(i) 
(re{e_ue) 

~(t'lotd ~ 

(releti ) 

10 

rn®thokt) 
i,etease) 

[!@] 

Dlsp1 ' 

, -0.02.43 t-ROI 

00;00;0• .• J- R02 

00:(10·0"-1B l'RO 

DO.BO • .• .1- ROJ 

00:00!• • • J. H1D 

00:.00: 10, 4 f• R 0 

00:0(J ,• • •• 1-R11 

00:00: 13.22 ►A11 

NoY.r m. R 11 Tllndll el"ui 1'(11,'i~ • ,ti~ q>h1J1 ti.k~n. 

D i.l 1:111»'" 

oo.o.:i:02.21 . ROO 

Otli:00.0'2. 3 ; R01 

0D:OD:O4,71! ::R02 

04l 0 10. 4 _ F\Ul 

OO.IMl:13 2'2 I-AH 

SL s 1,pl,t. m 

toff n. d1t in 'tvl· 

C ht1.1 . "1.cr ~""'°' m«i Ru1• 

.n .-plit 1ll R1-,. 

t.QJ)I, ,uip,.._10t('h. 

R(-cnU::s i!lh , 1-.c r roou H, 

& u~ vu.loo rrom R10-

ftcttirru1 u, t10in-,·ah:h (li!ipl~•-

:i. f •rr (l'!CfJ c ~ llecal I rn,odp, Ri:.'rnll1 modi lll Delta SJ,lit mCHM r-~alb 1111m di plii)'" I ht doh 
ipli.1.-,.-nln:l(! Ctbe iirn,e dilrl'-u,noo) bcl"' 'fl tht'J 111d~r.nted ~ i!ltcr nd t ~ flt edinll' r-M. Thc diwfo)' 
ab nn.ri. 

•\., r~ I ASP!. , rJ agai1n 10 c:nncd D 1a ~pl it mode atid ri!lurn to ftciJ:;Ular Splh mndt', d 1 R'!!ltlnr .spnt 
dUfllzl~: Di111pl!\Y sl1ov.•-.. 1- """ or .:. Rlin. 

lnt1J11,etl11g tM Polrrt,.Jr j ,W th~ Stopwlil~h Oi1play 

tw1111'.1)' Mnnin:9 ----=-------1 
Rnn Stor splij_ (fiS;J)lay SJ111t, 

=Ann Flll(;AJI ~It 

f-lJnn S1oro sphJ, d,,.t~y ~p,;1t <ftlterenc:: 
: Dnn Fnd split d for CO. ---- ------" 

Hr, I : Yoo ean hnd d(llla,-spM yafLJC-S {by pr85Slng I il.~T) aJlld rn~:u r« rty s.4ored sphl Y(lh,,e·. 
w t118f tne 6Pli~ Wll$ , ~uo..lly taken d1111ng Dol,a Splil rnooo or no1 l"'l!l the ~art1 Wtf!I, ua1no I SPl.,lt I 
at,,, 'f$ ~roro,s 11le aee..im too split 11IN!. v.-hethor tile spM is. ~c.,1,1.1111y tak cur'-g A tar Sp ii Or 

Dall&i S#--1 IT\Odlt. O!?ff rho d~.JY o• ine lln'I yoo se-e 'idlil& pt 5 ll{I [mill l!I ttoct-ed by 
w1'1emer 0r no, Octta Split modi? as In e1tec1. The -'C;t11 stof9'J value!} tne 9 

E x,1t111pl 1 W•tlt the · c,pw.• ,eh kieyboi"Yd ~il l on, i lta !S11Ht mode and t.11'kr Otr1 · 111Jlruillg :,,p!il.l-, 
rr )1'.JU ihql,;I ~b(' [WT I ~ · fl'.<Will J. :. u ill be bl to t ;w. tbr •1~- Ht •-all.lb. ◄ Vo-1.r I\LIJc"b,t,~ l!,•iH 
daff~r rrom ~h,oil{l uood bt.>IDYo•., 

Kc,y ruk 

lClEAfl I 

·® 
r A,f., 
~thold• 

tr411e11se1 

~=-T_,l,l)Cjd) 
(release) 

[ ~?ll Tl (held. 

( r se► 

l)lt,pl l 

00:0.l: 00 I- R11 

00.00:00 oo r m , 
OltOO:, • , • J-D 11 

00:00.03 s J.on 
l)O O(I.C) • . • ... DI~ 

00.00,IJ~ .,o J· D 2 

00:00, C• . • ~ D13 

Ol>:00:03.Sl D13 

00:IMI':- • .. • r D 14 

l)O OCl.14.66 t- D14 

00:00:.09.36 =D10 

C~nc i1 J11W tch~ t:¢i11Li:, pninwr ~L 
s.till ■t R11 from l~ t!ampl • 

Ch.11111 10 D I Split rikKk.. 
::$1.llT~jl ~01)'1141, 1 running. 

Pint t<J,liit. 

~1-mnin,t dlspl ·• lfoltiir.iior poi.rrl-Cr 
i ~llfTltnl.00.. 

d :spli.t. Sbo R1:.:-Rn 1-phl diff, ff'~. 

lit11nrii~ di~11· ,of IX'nmul :t.ed tirn • 

TlmJ "l•lit.. ~bQ& Rn-k 1i· 

It It 1,0flW1l.1cb. 

Re.-:al I point 1 at U) (rum wt , ,:ample-. 



IO 

r 
1 

CEill 

'Ul'ICI~ 

Dlill}l 

ERROR 

D0.00.04. 10 
co.OG.:O'.UH 
00:00: 1 I.OG 

00:00:C, ·.~!I, 
(10;(10:(13.4!1 

_ 011 

=D12 
=01:! 

=RfJ 

_ Rl2 

=R11 

Split di«llrf'Jld !or Ru-R10 11cpti, r- <"ftit1. 
c-rTO:r • e,;pl:ai ,~ afu'l' 1 biil snpk. ~ 

Splli cmfe n, t't1 L· 

S}ilit diff ertilllOC IR1 - li1 •· 

Retur-1 ro RecuJn,,. S~il mode m .R«.aU 
u1008, Sbo-iws tbe ~wil, ucam:1,ulaCfd ;S.S)Ut \ll1ll' 

10 'R33, 

Reenlts. :E.l)!it Lim i11 R 1:2.

Recalb ,wnt. lr, Ii, 1-

C11ricels S«ipwnt;:ti ic;eyboo,ril Di.3Jtk>• f<h<iw,, 
X-ttiisti."lf. 

Jn~lid ll.t1.oru1i1 lfld E:rl"Ol' Di&pl.!l)"Ji. Whon tli.e HP--11 t ir, OPtrot itn.s in :IUitllll au.ode, Lbo rn 111 
ERROR .; Cnn '11,·tll :NiWlt if 11w ,rp•it ,I irferetlCIU iii .a rictrtiti,..-. rn•1mllt'-r. (Tho . 10aHer-nun1WJ'!E'd ~ IA<r i 
Jrui1t rflet~ from tho ln.r,:cr,Blllllbttred res,~wr-.) Thi · v.llr.t 11.appeM!tll uhovae for - D11, ~ nee tQi: 11plit 111 
Ru i m;t!le1 tt.hn11 tho 11pl'it m 'R1o, 

Aho, ancmlt'inl: to RCU1 I (Reali mode) tho qi Hi ,;i'iffen:il!Ai ir1'i<-olvi111g a [ll('lliswr 'lli'hr,,;r. ~J1tr.n1U are l104 
io lM fl}]'ln ,HJl4.M.MSS'slll wm ·C.l1.llllf! ERFtOA - Dnn. Rocailliimg ibl! «•l'ltim~ q( II rr-,i~t.c:r wltotto tl011U-II 

at il.00 r;,r mo~t!I waU it!'lm.e El'tROR =Ann (lor ERROR _ Dffl't. T1l rnoni t:fln re,a1l t.. ii Hi.e "'list I oo:n• 
t,,n~ ',Q!f'l!! mJot 1-,1.J)f'OO n_s. ti st;oJrwntJ;h timl! I M1~.tipw0.Ccll dnc11•. 

U ~h~ orraril re~t • .,im i tf1 pai.111J,1r to u Jiff@jijjnt ft'Cist•'1', ruo l'Jll)t 11~ G. wb1£'b will s.~b ttw 
,;topwn..tth JmOO_i.! (Nim lt~nu moue w to~ mode,. 'lltiti j,i iruLimb:d tll th!! d~ M ,II -(!tion ~ from 

.=O to J. D,I 



E c enta y P r ogr- mining 

Con ents 
Yl'llat flfil!gf.lJiJlll:S con Do . . .. . .. . . . .. • ' I ' • • ...... ..... -., .... ... . . I • I I I I I p .. 

~.11'! ~ Bild Program Memory • , • , .•.•. - . - . . - -- · • , • , • , • , • , , • , • · · · !!!ill! 
MIJl'TIOry UJ'fi1alio~ .• ' • • ' • ' ' .. .. ' . ' .• •••..• ' •••• ' ' ' • ' ' ••• ' • . . :: 
MCi'I\Oi'y SlfuCillJl1! • ' ' • . . . . • . • . . . . . • • • • • • • • • ' . • . . . . . • • . . . . • . • . • . es '"° PoiBt.e.r iln ~:(Im . rt'tOi'y "' • 4 • • • • .. .. I I ■ I • I I I • I • • • • "' '" - ,. I • I • - I .. I I 

T1,,~ Ba~ P,arts o• ;)ti HP-41 ProgJam , •• , • , • , , .•••• · - · · · • · • , · , • , • • • • , iJe 
' """ 81 P,-og·f.Bf111 l.40die- • • ., • ., • ., • 0 ., • I I • I I t , " , • t • • • • • • • • • • • • • ■ ■ I II I 

L.at,d:s .. . ..... .. .......... . .......... .,, .. .. .... ............... I .... . ..... . i87 

P-t«Jrftm EtfDs aAd - 8 8 , • · · · · · · · · · · · · ' · .. " • ' " · · - · · · · · · · · :: 
EtttOMg ei P,rograrn llrlto M.t,in Momocy ••.•.••••• , , • , • , • . • , •.• .. .. - . - . • . . . 
EJ)OCtJlii'lg ai PrC>!Drt1;111 " •• ,. • • • • .. .. . .. - .... ........... , .. , - •. - ... . .... ~ .. . - •••• , , 

Regti'ar E.xc,c;.utl;)n .. . ... . • . .. . . .. .. ~ . • • • I ti "' • 'O; ........... . ............ I I • I • I I 

5,1 _ Progr.am. ExeouUOO~ .o PmgNlffl •. , • , • , •• , • , • . • . . • . • . . 81 
(12 Progra__m l!)M" ltkplJt Md 0uQ)llll • . • . . . . . • • ' • ' • ' • • • • • ♦ •••••• •• 

How 10 Enter t)a1B • • , . • . . •. • . . , • • , • • • • • • • • • · • • • · · 92 
'!/iewilVI and flecor(f;ng 'D(llftl Qi,iput C ] . I NS I) • . • . . - .•••••• ' ' ,~ 

·~ 'N 
Pf<widi~ 1111 A~ory Signal [ l ' • ' ' ' • ' • ' ' . . ... ' ' • ' ' ' ' ' • ' ' ' M 

Using MCUb.gc::"$ ifj PiogfilJIJIS . • . . . • • • . . . • . . . . . • • • • • • • ' ' • • •• - .•• 

il'll•...i .. png me Conoont-si o1 ~ho- Al~.:, R,ogisa:er t ) •••• , , , •.•. •. , •. - N, 
... ,_ !t5 
IPtompt.lg ID Data lnpu'I ( 1 ~o"".;,! ) · · · · ' ' " " " " " . . . . • . • . . . . 9S 
illl1llrtllng Data OulJM,li i ) · · · · · · · · · · · · ' ' • ' ' · · ...... .. . . ..... ' 98 

Elitor S.0:1)15 , · • · • • • ' • ' • ' ' ' ' • ' " ' ' •••• .• ' • • • • • • • • • • ' ' ' ' •• ' :!II 
Moo-fyll'l!J Pr<?gr;)tl\S lin MAin ~ , , •• , , - . • · - - - · • - · • • • • • •, •, •,, • • • • • · · 

•Caiq I : llle Calalogi o.1 ~ r ilR'l$ , •. - . .. . - .•. - . - . • • • • · • • - · · • · • · !98 
MOPlil\g Ille Progf.ill"l'I Poln'I.Cil' 4 ) · · · · · • • • ., " " • • • .. • · • • · · - · ' • ' !: 
\I.awing 1 ~ri11m line by Line(~, • •, , • - • - • • - • - • • 
IJlsCffllllg, , 1s1g, alll:I Aflflring P'to,ram _ ..•. . - ...... - . . 
CIIJl.-:l~'i'lg ~ IP-1'(19:<am or Pr,ogram:5 f <' , 'J1ll -• · · · · -· · .. · .. · · · 

100 

.S·~rirlS a ~,f8m • • • I I I a I " ., • • ■ • • • • • .- • • • 6 • .. I IA ■ I I I I • • • I ,- • • - • ., 

Stuing lhie Prottem . ........ . ...... ...... , • , , , , , • " • - • • - • - • .. · · - · 
1Rer~ 1t1ie ProblOm tor me ~P-41 • .• ••••.•••••••••.• - .•.•.••••• , • 

• y PrOQi'lh ,83 

Copying ill ~ r~rri •ronun ~ ICi'1 Mod 4[COPv )J .. . ......... ,, . • .. 107 
llnl~lsliz~ Com~~or Sta11JS . • . • • . .. • .. , , • . -~. , 101 
Programs. ,as 0-istorrimd F1111C'lloos. . . . • . . • . • . • . • . . , . . • . . . • . • . . • . • • • • 109 

TlLti HP-U apern.t ic,ri* (l(l'o,'MOO im i.c:111'1i! 1 ih!NHllgfi v ry ioo\11 fut dofog rnGflY k tlllb o'f ieakul.a
~ ioi». Uain,g tbt'.!Wi o[)tlmtiwu mm'i~ ottb' 011'f! ude o! _:.'111111 HP-4 l, 111• otbt'.!r ~ ~ proffl,(lmllll_ng, 
J'11n" tl\tl biUC.y ro redtiine keylJ l H1 yc,u dnliO )'Vlls 1nm kt)'~ IJMi &iltJ liy rto wr~mr P'Wilntm !ots 
l'°"' (l~i l1i YQUr 01.m oparati<»a. 

Hole: 1• you are lntoro31fld Mainly rn rul"il'IIPgl aw,llcauon paes ~ prow:ritt programs,. aoo ~ in 
"'""r!l.ilQ ;iQi.11' OWl'li l)l'ogrsms, COll'lsidof es~I)' the touowil"IQI ~~ lti 111lls secUon: 

1. 1~n'lenng :t1 Ptogram 111~0 ~11 ~ ... pa(le 39. 11 Y')!J hDive 0011 11 ll8-ling1 or a ptOQr.OJn ilTid 
need lo emer II y,i:>lll"S!!lt. ~r 'IQIJI riaw en rappl/caljon mocJl!:ilO,. b¥ ~ . or m&IJl!Yllc C6r<I$.. )'OU 

do nQL IICOO to t;el)' in UWI pl''°!lJi--.n',I !,!CHJ1$0lf, Aeter to 1M O'rf.l\Or'$ lt\DmTM f0r -~ ~od'UCIS.) 

2 "'&90tlllng 8 Progttlm," ~l1(18 -00. 

3. "Co.P)wig 11 ~ram from an Apr,litiuion ModtJlo." page 107, )'(11.J w,31'1 u~ w 11111 111PJ)l1C1111.10n 

program, c1 1• Y(W do,n w.ant ,o keep llie rnodul J.liU!I.Jiad tin,. 001 -s wM'I~ 10 IIS4Ji III prog.nwn 
from • 

\Ybllt! you ,-,•rilltl a 1•n;;,grl)ffl, !r"OOi Bfi! cwaHy lllarin_g pr~m im1nxdon11 i11im [lffi)'ll'TIID 111,('ll'JiJZY. TtiJs is 
oooc in ~,it ,uodi;. 'llu~ oQOIDJ1filU doos l'li>l react to or IIPML (IIKlr.atio, 11..!1 )Vu 11tore, th m dtui:Jq: 
Pro,tn.m modi:;, Rur111icg-or ~~tiriB :JllOfMJc u dl,).ne in F~iioo motk, This. j!i lttc only tlllliti 
dw ~,c:r 'r,tCdor:rl1lli tbe •Oi)tt&io11111 ithnc. 'P!'-'10 6to:lled, aitt.d ii. c:'/tn ;i~ °'1' tb 011.znliom jim N if )'QI.I 
'11,'iffl'.! kc~ing th rn in manwJcy. 

Al, me11_Hqnl'd hof o.l'ij~ nn ~[ldJu-a•amdi 11-B igf ithc l.ltomlllk DJ~I')· uaok ( C.i11~ lO) Ii.el. , gftlfldy in 
bolJi,ll ~ to v.'{it~ ffiaorn nn.d [P(IJNeti'lil~ prqp ms. I I~ tti. d~ in clh1 JOCtion doos :tuo1. 
pltil.lme li:n°"'·led.g.e o'f tile a.cock~ Then ia a mom i n•~q tft'"«tmcnt or HP-,U programming i11 IXll'ii- V, 
"!Pro.HJ rnml11g u Detail 11 

What F'rcgrams Can Co 

The, ~rrry 11.."'lllplttJt p~ i:t j\131 a rr;oordJ111 or iM ~ttro~ ~it:JJ to p('lr/orm a i.H ot opcr• 
n.t.io,iu,. - if1;1r illl-1'1110 , t1 1erj ol c.ak'!llutta111R." It is \',[I~ • milar ((I whfll :i,uu WQ111d do ffl.ll'll.llll(t {d1a1 
is, from the !k_e:.· JiOnnO to llll\l .n <,q,~ati.<il'I. vntb 4)11 IIRl!t. dlf11enl"t0e: 11- etl.'.hl ~-.i: tile- <lflirulru ion 
~... 1 .and 01o'(!r, and au )'OU d,o UI fillOOC' -l!.llj' Ill:!~\ \"alriabl'li mumbr~ What j,xJ ea.a 00 with lh,11 ~DJPI/IWI 

llttlnrm.!b', o IPJ'OC'tllm eaa do autlmlatQfti,, • 

• Th bti IIKJPI t. ,ii.eM ktyM .,.,. •HiDn;lld.., hln 4 ~ud ~ o:r mall !l'lt'~ 1'bt HP,ill ,,. a 
iu~ ill Ndlon 3 ed -rw.d in dttill 1.- NCl:il)II Ll. 



• 
Fw i.11.:>-1:t I e--rn j( ~ (_IRll{J ffl l.OC'l!!:lhilll? R ,.Lraighuorv,•nm JUI lhto t jl,mdral" 11 form11l11, >00 W. ill 
flUo1i Lwo immediat,:, oo-ncfiCJc: 

You ~ Lhe tllO of repc:J1fini u.U lbo ) tm'kc.s ... -.I')' ~im(: },,.. w JU'll to Ufifl di~ (07muJa 

i'ou do ool bn,-. to look i.-1> the ffnmu 1t Neb Hroo )'IIJII need 10 i 1 

Tbi IIIJ-Jnr., in rited, tbnl y~m t.:ll.n d.efl.llO Y'()'[l r c:iw11 runcdoll!I {lilkc u. et1bu1 fun ion, ior :t mpl • f()r 
w ~ p .. n. JUSt ~• :IV'(IOM ing rh tepr.s for it iti p:ro-pmn f'IW'm~r}-

Furtb TJTIOn!', tit ln lv.-o otli r COIW~fl·rnt c.tipahl!iti<'tl of n. p r~ran:i: 

h cn11 mn~c III ell on ~ oa n c·ut-1150 ,Qfflldit io11. !For ill Jltt, the pro~m i;QUld p~ dJf. 
{ rootly dcpeodint UIXMl wbetlill!:r tbe Q1M1dmtic t'!ql)ll~ion f 011 n.,L CL!al or ,c,omplf-,.x rool~ 

, It tal"I H-p,(:('lt. , n oµemLtOn by "'ll1!tJpi11g duw:iQRfi ii more tbnn 011 • 

'1111m, a:r,e &J)tti 1 i;:on,;idt!mtionii l'OU '111,--e •o fl)8 whibe co1~1111 n progrttm, b~ N- ~ ·oev a pro
lJ.ll'.nm rurr 1t11,1-0JN1tiL:aJly, t!Jo1,t yD1.1J" OOfllroHini;: it , i t It.ti to be QUil!.Jled to ~cqtri~ .nnd ~ C.'.11'1 
.. .tlue (il"lpllt) at the fijtht t imt", 1/Wre Dd " i llldltledUl Mlauuti.oo ~. arid ,:h,-. }V'L 

ibie ,tt.i ((MJ•J11.n 1 iu m!IJUl,Or lhot }-,,ir will 1.1ailehi--iand Inter l when }'OU m;gtit nOL r m ml)f,r Ch;e 
1)'191lJ\ffl l'lll ~ U). 

ftc1 cl;t\·t•riol!: tb III)('Chnnet-S of ~m I.J':ud.We, 'Iii will r •h1rl"I to pl'flt[rnmrci r.,g lhe qui;wlrntit" C.cn-
muta IUl nnmp!e (or esploria,c e]r,:;m,e_11t.ary ~ of prog,rammi_nz t.-chmlf\fflJ. 

Program Line5 and Program ernory 
Wl~n lhe HP l o lD PJ'Ol"lm mode (PAQM -11nn\lnt:111,or Hi, witl1 ■ ia□I.! nu1 bf-r on Lfu: l.-J\ or t he 
di,pla,_vl, tt,c l:C)"tfMi!· i:•q1.1,c;ll.ff'll rt_b,u :yoo tt11.,.r rue ~rored Pf'rtl.Lronil iii pr mm nmno lThis. i1t 
ealkld '"li:eyttlfl> fl p:roemmmmg,..•J Earh i,i~rud-ian. ru b E] o :r ~ 01 , 0001spiei a ~M.1!1 /inc, 
Ylhlcb i11 .&utou:rnti Jlv numbeied, 

Tbci:M progm111 Un Qtomuicruly s...ro l\llDCai.t!d in p~li.tlll wemnr,y;, wbic 1 ill.fl. {lf'Oln tli!! llll

committoo C!!~nl in main momol'}', ~ni:o jU'ORr. m momot')· Lloc.ation is tJo\JHJtnailc, )PU ti.a t'l l'IC'C'd 
to be 0011eu11ed 'Witb it uni U\fl mcrM~· 5Jf !;IVJJilah!e illOOIIIE ~ uncc:1111nut.1.<'d -,.-11,is.t.en1 ~ ill tffi• 
ci~nl. 

as 

Memory Limitations 

On Tt?f?.~••r of ~•IIIOO')' CllJI l)l'(J•,--idc, 11p Lo ~[1 lw.s· of ptt, nam i ll!llf\1Ct ~lc11- Jf 111.tU! hi J t 'l!nMl{th 

,rn~mm,t~ ~~•r SIK1,No a-.wlable to ~arr, 41n instniction }'OU ~ .tidclin in Pro,mm rnode-, ih 
HI -f I ml I pee~ st.ii ~11100'}' ,8J1d Lbtta (l1.11pl11¥ TR¥' AG.t.l , (Pa(~~ roe1Mr,• rrW'llnr. l(I tlfffill~ dli!i 
fi:n>fl',11tJ1 U'ti,.LnJct 1011• m iu l(J ,cl an Ulll.lti!d g;JJu in 1u~ mm mt l:l1O""', 1 "m'ou abowd 1,.,._, .le • • h 

• , , _ 'J , ~ , e,1n11: l n t 
JIJl(l~'1rn l~~t~,;1 ~on , m; if th mr. RY 1J II IP-I .t1ppea.., 11,E,'flin, (hiA ~ll tbllt )w h1w n 111 up 

n1tu1 ,rm1c ~011 Ji'i twul blc mc-mmy. &fONi '.},:it) c1m f'uL,i>r ny ~ Proitil'Ull inlltruct iolli, 
~,:ed. l.o mnloo ~r. iHt rs .aml.abl for JUQJ;1\11Il tor••· Ho.,., fo da tliia ii1 r-:rp]ninl'd in MIC'Lion ~ 
Mam 11.emM): { Yoo Cll.D also mRIL"41 n~Lt•m n,,11ilnh by ~J11g Lbc .. p~mll C' hl'llf 11~, 

wlltm3, o.. ekoaring lJ r•f1,mr:tion -ig.ruoen~.l • 

Memory Structure 

The Pointer In Program Memory 

\~"hum, )'IYll prtea ! MG!A l ■nrt :o "tell IO Pro,n1m m • thr- ciisplttJ wall :-bow ou tv. (or Liu e-) digjt 
~, 11,.. 1111mb.r fon tli left} nail th «U'l\'J\l ~m ,me. If )-o-ur· Pro.mm llllitroo'Jy illl ~mpt:,i:. Yll:JU ,....1, I 

'J REG 219. Tb dlsi>la,ed Lina- i ht· C1Jrt1 Ill !__iu w tlw- cum-at Pl"Ollfflffl-1~ &t4!rmincd by tb pro
...,-n-.m pornlA'r. 

02 )( t 
- .......-

j 

nstruetion n!..iJMM!-i o1 UllitOOfflmltted rog1trcr~ 
aYBJJable ror ~ramming 



S• oon -; Ekmmt , J',egro,ll"IIM)j} 

The Basic farts of an HP-41 Program 

TIie ban 111.t.elctolil l!lt 1he tllll.pl 

Dlq,ia"p' 

01 11.._8LTA'REA 

02 X12 
03 P1I 
641+. 
osem 

Hp ... , pF0p8m loot11 RQat~bi_rn; mte tlut,: 

- Global IL.llt!el -

} Boo)! {Clikulet#S .. :t~ { 

........... Prog!'llm lE D 

Pflnwr U i . ll'IQ 

I.UL • .Pl" 

Tbe body or tb__i$ IJ)l'Ogrl'UII . u M[IJRJJ'<l wilustC..•(!1' r In th X■rqb:lfe'.l' alld m!J]tii;i~ it b r, H lhe vull:f'l 
8Lniri il'l X ~ rndio:3._ th!ID thil- routillf.l wm c.abl1ol(I Cit~ utt or a ci1H?lc. n'. 

t-to'I • The display Cane! prtnrer lkul11g.l o, program 1111'11!'5 make$ ¢iStillCllon lootwoon Mpba ohar~•er a.11'1gs ~ CJieate (like ARE~) . !'lid Al.Ph& chamcron lMt spell oo\ ·I.he ne.me od UJ fiP-•n
del'Dad funetiOn ~like Pl or END). ~otiOe that acllaraet r Sl;itiligl l11-1Pfeoodcdby "81 ir~T"( T) ifl 'd\(J 

d1~· Tli,REA. Tbe pnTiltfl Uf)~ :strings in ~,ion maoo1. and ~Si labe:la wrtll 8 di.,. 
moo-cl, It r«J tolgf}f to .wost-I :tEO j 'tNIMs ~porlhtp oor ihlt nama ot " ~~rm :,,oo wtJ11r Cl:i:K.urad, 

tf7ci f,!.IRCl'IOi'l na_m9 wm ,p~ a,s .a, characrcr Str.in,g, 004! 11S a fi!!iiCfilOn. (Reier to lhB ~l'ila.1ioo o·f 
Alpha SXSQJ1]0!'! rn Ml,~ 41. page, 4 5,,) 

! 1e p.r,o,gram nn.mo- tbul 1M ~ &ilid-.md ttw p~m ENO an, ,utwrm:il)· bll])Ortlm'I:. ·r11,,oy 
SUJ]fll:v llbc ide;ntrt)' .aiid tho lbo1fl\,fbl)' fll)r 31 p~rn. ;b11 HP.JI ~m ~O' ~ from a gtab.sil 
~f w; .m El'ID iff4f~~ 'f(lll :,;]'K)uld mak• Sill to put a giolia.1 tabel nl tbi! begil'lniDg oi o prggrarn. oo 
it. ti ~ ume h:,, which )'ELI can eall Tbc,- i11 Hlv.•a)'S ao_ 1W.wmn.1ti<!, punoanen'I. E~ " .«icn id. (di!
pln,)-ed. e .IE I>.) gt the wz, 11l'ld @f p_rQSJllm mecn.ol)', 

'l'b e-nle,r Cl1e ebove p~m i l'ito ll)1'0l'l'Dm mecnOE)', )'00 -cn11 w.c: ll11:1 .toU(IMDJr ke)"tniktt Tbn -OPOt· 
lllil!!IIi: Me l!~i11(ld ia th£. fol]l)'l!,'llJ.I ~1.. 

00 00 REG ~1i 

~nm mode; PfiQM lit- (Diil11l~• 11381.Imr,i 

oo other proJlfflme pR:11;nL) 

Tti · poFitiorni tli~ cvcnJ}I.JtCl' to ~be tmd or 
p:r-o,gmm IMIIIOI}; pa.ch P.f'OSlTilffl TO a'IOl')', Md 
m.1e1'8- nn l:lm eta1.mr,11t. c;r n edllilJ ~ n 
tll I pro.s)1'1.m and iffl' one 00 ~ . (Tllis 
!iU:P is not~ he,1-,t')J 

IPS!.(NI 

Program1 Mode 

Dlsplm1 

0 I.ISL --
01 LDL1AFIEA 

Ol ICt") 

03 Pl 

04 
00 Qf;.G 217 

81 

The, ,ilt>bal label Itta,~ tbr pffiRNm. lt!!mrm• 
be:t to us.eo tbil Alpbn, ke)·boolrd to (!IRff AlpbrL 
~hnncte rs.. 

AU fir.t!)Ctiom !QJU)ea? as iheir Alpl:i~ ri!!lDN. 

'fhL'I lint is OJ)twm&t n autmn.at.fonlty MidB M 

END !ll~wm0111,. rind d'.IC!l.'l di~li.)"S d:i ll1J 'ber 
ot ~H .r;till -11YU.ilable :fot ~miAJI. 
&tu:rm, to E:1«.11tiqn mode. 

Tb _ nt ;r, ·m1ooi_fy, del_i?U, or ~,..,r P~ffll'II Un • tbe eompuuir m~,;t. ho t to Program mOck,. l"!l'<:&-"ling 
I, PAll.iA I WI '11.•JH .ncttvalie Program mad.e>. ibgp tb PAGM Ul!IWKiator on, .nnd display t"8 C-lllttllf linQ 
m PnlolE'lbQ rrwl'1111:!-r)I. 

Pr1; · . nd PR&I l ■,gttil'I wiU dt.a-ot.i'w.te Progr,acn, rood_ !Id f(!W'.ffi !lo Etecut~ mood • Yoo_ wm 1M th11'l 
tho PiAQM llrlnkl~cu:tor I iiht5 ~ ••fa.rmg ,0111e, otnH- tpec:i l ~iNu:llU-tlllle>!~ when ,11 iPMIPll!ID ii b,t,j11g 6.

ffll•.ed Lnm). Thi,: IS~ • ,nlffl!l!dor W Nti. that a prog.rnm i,; runnillJ. a.ml doe:s. oot g_]g;n:if1 ~ 
mQQf), 

Label:S 

A l~I .ii 11.'.11 i:dc:ntifiicr pl~ .nl. che ~cad oJ a ~ of Pl"'lr&m ~ TI1@' e.ntim p r~_m pnien]lly 
~tnr~ wttb a -~ '1bd 4h~ ~EA m. Che above mllmpla,. '\\l'Lthin ■ 1 rg r Pf(tgram, t.b.c~ mlf-Y bi:' 
• mnJE,r,r routu>c 1-'.hat iJtii 1dont2fr,;c,di by ~ lcJbtlt. Tlliln! ura imporllll'lt difr.Ml'IOO bcL,.,ffn do(m1 
1111d Jo,;i,E lnoo~ btut the g,-e11e,tel pill~ of 11 £.nbrl an ,o~ 

• Mat the ~ nmiAB a-r II fi!tQ;t;Dm (global lobe~, or. pl'Opl\ffl rqmmt (Joca'I I~)-

• P~ '"~ to p,~ tglo'bal labc,l) or (IJ'(lfl'il'mB sqrnen, (kx:tsl la: Jtl). 

Be ISV.rr_ lo ~ ~. Jr.ml !abtl in -~ program. T~ al.lov.'8 :y,oo l".!! a~trU tbe- Pf'O:IINffl tUlJ)y. Wlibou1- a 
Kto'bat lr1ltet , 11. is trr~ to run., modd'y. or de~ · giv11J1 proanm. efnN )-Ou t.tonot 'I' f , 11:o th,e 5JX'CifJC =illl'\~ ·ao~. ('.lib p in, ~ . to a program 'lf,·.ithout ~ lii!o'bll C.bit-1,, use e&t81og I, n arpln.iricd on 



a 

Global L111001ti. A ~ Labtl i11 d r,m...J u a J I enn,i,ti11g or Ul> c.o •11 .i\ lpb11 cha.race I firu:!1.1«.• 
i11,g Alphn. drgi11a). Tbo ,keynn,t,e 11«ji.e1)00 iti lllll1cn,,~ hy np ~ ■11y l>ti\' t1 ,rhu etch aci t 
l . • : J- t-Also. yc,u (!Jl(l11o t me tbe i11,:k litth~n A t-liroug)l J or Ii tbrtJu¥:h e ,ow~. A 11-tobid ta~l is 
lijX'CinJ in Lb followi111 ~ : 

• You tnn .n_i: • dobnl lnb;il (ru1'11,. 8tlhsf,quootly, 1;1111 it,, p1'01!,t:Oru Lill thnJ i.., .iU ~i.11ot:=- \IJI C(.l Lh 
r: D ilial.-ernenc.) /fMI Im) u.11<---w i,t m rrlf'mo.')'. 

■ A I of ~I lobi.'b (oJon,: wicti thri.r E D tatc>m nt ) . kqlol 10 etruI1oJ I. which pro\•Mies ~'(IU 

wit.II ■ 1•:rotP"um dil'f'Ciory. Cf•tn:1~ l is pl incd mi p113" ~ [C iJ)J'l)KTnm h.u na lobl!l lnh.:I, 
tilt'f'! . 0 0 ~ rm 1 hnl progralfl in ,be di~! 

■ Global lnl;iol (11.nd li04 loctl.1 t&heh11) c.i111 lbe I lpc-d w lkr,. on L ~ 1 k~hrum,l Tb~ I ts l°'-1 
la!Ci'i ,II i•rotUllffl v.inh Clfl k~"Strolc:e, iru.l.c' d or h■Yicg· lo l)1} ()Ill tho (lfOID"Um' iil.(ib8~ ln.bnl. 

Ob\-1.oi.nb·. for a global labtJ to ,ctit.•ct i"-e ~1,. mu bf, 1111;quc.: )'OIi ~nt l)n ly cm progn'lrn wi b any 
ti\/ " global 1o.bel. 

Local l,.a.b.d 11..«:.tl labo~ ~ Gr 1..-.'0 l )peti: 111_~r-ic nd Alp.Ira, l , foooJ L!ibcl11 a~ al~ a)·t A]pbo ► Tl)(• 
ltey,,.Lroke ~e11 1& r _ roltu"M.-d by ~ 00 ... 9'9t o r (A . . J ~ tl)f l ... r0 f. 

• (Lix:,I) 11uraenc labtlB l)n1, ty;o disi: cinl)•, 00 thtoua;h 99. (00 tbfil~b JG rf' cnll.t-d • trorl form" 
bot:lli.ur the • ~ I mome>I}:• 

• Loral 11'1111 labds ~ tbe s~l)Jstc. Atpl~ cblU'~·ttl' A throu~i, J o:r a IJU'OOIJ.11 u. f'rii~. am:i ,wt 
coru;)iN•f'CI glow] la~] ,) 

L I lo)id11 ri Wi1NI u•itliin a pr(Jlrom Ito rCJI.Jk 1)1}1'1 p,«Widl! 11ec kl ,,;, rwWJI ~11L:o ur l"(l'(i•m~ 
•·ithin liw l!IBm pl'l);?tmm. t.a'Lit-lri Lhio J)l"OJIJ m_ m11inb· f'11 for pmi:,rum brt.int/tmg. whif'h 

to '.Ii odify hov.• ti p ram i ~ tttftl The tochoi.(ilJe of Jll'f'.)JP'nm bmochit, · 111 «i~I~ iP "~ct i011 

• 1,,uca] 1 heh am Cllil~' 1w ,11CC s.fd if the l)IICI )"OU w. rr, r wltbi11 th(• r:umml IJl"OiJJ'flro uti, one 
cum,1ub' JN)in t~ l). R f!?11(tOOOII to local la~h c.m_not cro,;;s prosr-ram boondnric,- 4~HD 

lits nwnt,il. 

• L«al lah{II n:- nOl Hs1Hl m cataloog l nd cann,c){ be lllJlttl to ttw Ufllir lw~d. •n,· iJI he· 
• l()Cj)I L,bri11 re for trirtb· "Locn," LIM!; t llll')l cam o~Ly bf- llU'd. ,.,-illul'I I.bu coni<'llt of ·iv:1A.-

Pflltrl me 

Local L.11ht1J1 do IIOl nHd w \ •111~ wittuo J}N)IJmm m mon•, but d 1l!>' stJoujd b( uni(l'JI! wi1.b1 IL a 
:J)'NIC1l'.lm. irlltfo a local L,i"b!:,l ,c.nn bt ~ @IY froJll ....,;rh,11 a ~~'(111 P«IIJll'llrni. it ,.,,,iJI run"4lrr be confr 
with II Lilce-JUlll] lor. I lnbt!.l in anotoor p'f-Oilrl\Jl . 

Bi 

Mter t-nl,onrrit-il pro_gn111, ur btforrentnin,1: BOW P'NliV'Il11'1, ~ E]E]. Thi!! d M"Wrnl thiniri:r: 

• I, pac ~1'11.m ml!nw ~ hirtinr I !bf' f;ffllll'l)1.JI of momozy 1,0 USt- LlJ) fl)' irrlt>n·,miini;: mc-TT"!1)1y 
~ lc1fL among thitt Dro-icr.a111 imuruction~. n'he ~ i~pl y □om '111e rn - IN' PACl(JP..IJ .. 1 

• It &\JIClma'l K Hr i~r l6' nn t. ,., inl.t-111 lion t dte, C!lJd or lbe pm·J0US pr<igrnm 4if' • n END 00(-fj not 
.al~• nuiLJ. 

• ll •t.'I. tl1 CtJll"l1lfl! voiWon nr lb.ti P1'0lt)'am po Im.or lo Jin!! (NJ in ,11 EICW P~•rn Bn;d 3!) 

011mber tJ! reguttni rom11i11;nl{ mil,,IJI, Mr P"1Rl'Aflftlir1 

Entering a Program into ain Memory 

~u tbo 

TI :,oo illll°"'-ed Lb!! keyiitn,lre ~ -nc Vi,rtro Oil Pf1 86-61 01 tn.U-1'11'\J.: che I) •ram ailed JtflEA,. rJi 11 
~~• hlW C•t"J_•'"'---.J _and illlmll a p.r~rwm for t:.111aJln,in Hm .(ltt o! . circle, \'\'f'll'.!111 a program u t-r1wretl. 
rt ll~rl'd_ m Jl'l81fl u?mo~• Md will be l!Jil\'oo wild -.-m1 rith r dclrtr it li11 b~ lmt1, <'I r 1t tintjrel.r,. (Ir 
cir.tr {...u.nc I 11.ll(IW, M IJfflo(lry, P~lll J"IKIIIMl')' pl!! •t"\'L-d I:', 1:n wbc11 tb compuwr iR on , 

"L 111." l(l)n r.nl ~ fw tr:,-iJ1iE in rllld st()r:lnic fill HP--11 p-.rugrnm im:: 

I Ae,hat-e ~ nlJa ur.Odf,. I Pn.~ I PAl3M J; IPRGM d~ln.)'NI, p 

2 f>rrt, 0 o. (fi:~1111'!1:d })QVi ) 

3. Eri~ r ll Rloba1 l. l of op HI ~ •en l;,Jia chl\r11.(ter11. 

•1 Eot r l!a.tb ~t n\ m11trudl.()n. 

If lh in5{,uction •"ll ;ion!Mytx1,ard fun«wti. it'JD Dlber l~ p~ the function nnm witti 
I ~o )-oil~~ ,vur i11pµt will app,r r " " lpbn i.-crln oo~•. artd Jwl be a«-utnl Or, )'0111 cnn 

· U :-1'.!tJ 1l1 d Jc ( ' tf1 Lbe U.er k,eyixxlrd llcii\ ). 

6. Pre. · 0 0 -Thi:c nrp ill optiot,. I; h rtodd , n r , L1Uf'ii..eot to d , p r ram. 

6.. R b1n1 ffl Rll IC.ion '!0000, Ip D,t1i1,1 !.) 



Executing a Program 

Regu1av Execution 
To :r1.m 07 a-«m~ a protp"am, tbo cg1111M,JWJ' mw be 10 E:uaition m~ h10 PJm'M illlfiu.Ml 1or onJ. 
O!KlO th pru,mm b mrtcd ru11nin1, IMJ.'NO\'Cr, 11 ... PRc.M lml)flllrillto;r gO'!!'i OJL automat cally, o.ndl IM 
p11)11'11m ,h>eC\ltlOII indicnU,r (' ~ ,JJ'Nrii. 

Tb ~n.ens.1 d,epd for ~1 •r1 Hl1--4l program MF. 

1. Mat IIJJe 1-?x«:ul' i.Ot'I mod!! 901- tnnt Prqgnm miide,. 

2. K~, ;o or iJtO're llllY ~ th.at tbe prag,am ~ oororn it 11tu.,u. El ~~ ' ol'.lh' onr ~mb:r. )'OU 

dot'l'I- l'I d u, P~ , EHJEAt I. bf,ta115,t1 ,um.in, lb4:, p~am i!t(!OO~IBl,n tit Mm ith1 "8· (l"litffl 
-Dftl '11'1}1! m put in da.1.8 a, dil1'e:rt:!nt tim ir1 tbe. ~ or a proAJ'8_m. du;i:11UNI u~r ·Row w 
En [)irui,• pqc 92..) 

s. a;:~ t1n1 11ro111nm \,)• name 41]i>ba.1 ~bitl) ji.a.t n11 )'OIi aecute Mfi~{boerd runct;1>m.: ('~01.(1£ ~• 
11 11111: th .,._lpt1111 mum , Oi' (b~ ~ a ftldcfin~ h)' <Ill t.bc Ufl(lf ke'yboord, {~fi,r I"! L'Ct ion -1.) 

111. Pre~ I ici::"'gl, lhc-n 6J1el1 0111. tbu s]ow:1 la'birl of 11w pnrismm :i,vu ww1d 11.0 necllUl (,__.....,a,1 ~ 
( l\lAAJJ. 

Ill' 

To run t,111& 3':ffl iPTt.Jl'rruD a,.-.r apI:n. i RJS. I (rL'rw-n. rt.111./ffl,f,), 'I1llB t t.ern111 t.bc sm)Jtam 
pointer ta 1lu w,giit'lr rig of dill progr!rn', ™~ then &1Mba tUm\lon from !hmi. 

While pr~ u. Nila~ (J- d-~!!.yed~. na k~ on the ke),bc:md :m: nrtiv1;1 ('I.lull. i=l. ~.it tl~m 

~ n.o L'!fft"Ct.) ,~eq, ~ tmd I ON I. 

1 l)o not "1011 fl ,unning progra,n, oo a calW\l:tiOn, then restan tne prop m. ~ «TS !Ital 
:,o11 ipiCff(lffll m1g111 1merfera wlUl ll'le ~lcutal.iiOn: bef~ carried out by the fr'ltf;fr!Ji')C PfOil am. 

!) • n,e same cc,n-romloni 11\111 1s used to ~tri• ROrikbfboa!d ruooLaoos t w l s used ~o 
repnli@ffl pl'Ogl",a_m cxeculi!On ( :t, ), .slnir;(I tho), are 1twi :!lame to tho i;omlMJ Bl' iind ~ C(JlloaJ~ed 

_, Iha Silfl"IC, ways. 

11 

!Kx11m_pl~: To Cll<'Clll.e -pro- lillm AREA ( mlng "u b1L,·~ nnff'd i,. htiwn 011 ]}l,G'('S as-a1,, utt<1 ttrn 
folkiwin,g key IJJIOOC-, Fiir..d t,}i;p l'lr<'ns. nf ci1tlea ol r4di11111 I.>!\ II' ...,Pi. and 52 i,c 10-0, Tbls p,rasmm 
reqllittl 4'.lnb· o.n,p pire or dat..a input, wbi,cil is suppl led Lefor th,r pro~m Slat ia. 

Keystroke Dii,vl~ r 

1,6 1 6_ 

8.042~ 

,IJ,4429 

I .AREJ. Lor rnzfill 82..01::I& 

32 1; ,G !otSI 3,2 

_ ♦or tRFSn J 2'71) 

- ti _ 

- O!J 

A'hl:u n, Pro,snm roodc ii rio.1 ;c-t. 

K ey im tlbe iinJMlt ... -u1uc,, 

1E.x,c,c11t-0 thl program Hloo :i,U11 "'"JJLd 
mmk.c:yboord rut'lction C ■ )CJ~ JH1d 
0. 

Radlhlll, 
A.-u. (Th {• llU- Lbe !W.mO progmm egafo, 
)W ca_o 1,1imply (]Z[J,) 

Radiir:i.. 
r 

Stepwise Ptog!,am EcXecution- Debugging a Program 

II >00 l:no,;,,.• Lbf\r · n_n tnor h~ o p c mm ,)'00 bBVO IUH't!di. but ill'4! nc,t. SIJro wtrn:re the wttiF Cair -_r,;,rs) 
i9', Chtn a ~ way to "d buf" the, p~am (firtd nd oo:rttct. d1• "liogll") · hf ~ibtl ,e,: cur ion. To 
ral~w tbc fDCV.t~n <>I A IProcn:rJD I~ ~ UM. u.~ 1 SS.T I ( ·'Wt "1fJ)) 1n H:c«ution moc:ro. Tbis ho·n ~ 
the ~l fttr ,e.a.ch. ptogdm lin • {11:ee\lled, tf'l.i b1 )'OU c,;r; ,:Uy whore li(lm~ h in1 "l)['('if.c (f)f".l'bapt 
t111~1edt<lJ hf!Jlp1u11:1, I for flil.itm1 pm_111,nm m't-:t abo H1 ·M-oamfJinll' PNll?olfa ia M'.ni ll Momory," p 

.) 

Tu tliic [ SST I for ~e,i~,;o ~iom: 

l. Sr:t 1h comp11tu to 'Esecutfo" mod ~PRGM oor 011t If ny doaa JB ~ al lh ~, rt ol tlle 
pro:gnim, cmt it. 

2. COptE,o11a.l.• N'.l!Xlf to sot. the ~ri1ln p;iink" lo drn la~l ill wbi<?h )'1'1IJ nt u, it.art 
e-,: tion. 40d1@rn•~, cxtnitirm ,tj!L tan at d1• cWTt'nl ~nm tin•·• 

a. P, l SST 1- ."5, ;9\1 t,rylrt ~ doWfl ;>-'011 ·~·m . tll rurrt>ni ~um inJo'l.n11;C.io11 dJ6J)]Ot)'t'd. 4 H )"Ol:l 

bold tbc keiy too lti□II',. NUU !!J!PM]'B a.nd tbL'! I SST I funrttoo ,j no f:ft(;u.tf'IU 

Wlw-n vu n-lrre (Iw. tbe C\Wt'rtt propam lin · eot\ltfd. Tbe poi!ltrr tlioo IOO\ffti. tG Liu: 119:l. 

Jin , 

, 
1be11 Llu- pl'Ol[nm pckt'lttt ft'ae~ 'th r,md of th C\lftilnl prosmm, it "wn tou1.Ji to the fir I in 

of tlii! p,rognun. 

H lite> compliteF i,c in Prozr,am mode. [ml d~ JJO ,ore ct lfoe-by-hnii r.un,('On, blJt rnnead oab- lace 
by-lin<i vktt.lng o{ the prQBn!m. (,back df.q,. mMi the program pa.inter liadl•·am11 cml' I i11tt ,1.0 

m~tion e'\1£ir I kM plaN-. ttprdl~ 01' mode,. 



Program Data Input and Outpu1 

How to Enter Data 

A p~Mn 1lf'('lb 1.o pro.,.ldn for ,dn.t.,, ,t.11LI!}', D. w , lu . m "'™?'" t'h t i~ u ()J'-Ottl'.om i ~n, o ·s:udt 
1.41ricbf,• do not get writ,en into ai pr~m. Uw-y mmt pph ~ • .end. tuoe d1 P~.nm 111 !.!X.mllOO 
Dm i11fl4'it can be ,:ivot1 jm1t belure ninnin"' n pr<ll{t:Cw1. OJ' (If~ duun,g au Jnurrup ran 11• Lhe PJtltll m. 
~ lY,:0, m11~1.0ds. 11 prior tvtll)' -IUld ~Jry dl,j£i11J1 [NtWGm urJ 1:n1ptio11, 

Prini,• 1-.:n lt.>'■ If a. riJ hl win be, 111'.«i in thoe liifl cn}r1,1l1Jtion cl, r.,ri 9m m1tillc~. you tti:i ·ntcr rl 
fi nto the - reg:i6t(l r) bi, Wl'1! i.!X.f¢\J t inl llu11 p ct,pall'I 

nl ry Durhlj{ Progr-arn lnterru,-ptrori. You can inc-11.Jdo wrJhm 11 proc,nn nn in!ilrun~n torn. kci 
it :ctc;1p llil a ccrm1n point •b re },:Mr kl)W,\• d 1M d 1 lJlpl.lt a. nL~ A pr ~mm~ 101) ll"l"lnu:l um 
([ R/S I OT rr.. , \ wi11 du th . ,aE, ·u tht: ...::.. • • r f\Jtll;!lH)n («i•,fil"l..'<i in ~ 111!."'%l tOl)JC). 1n oth l' v.'Ot<k, 
11.b11 p.r-oi,r t?1 in,ch.1M.1. 111Btnli..'4if)f!M lo w terrul) i~ lf~ it l U.~C' ~c,culitm ,-. , ... n l""1 p ( R/S l '?m 
thi! k@l'Yhonrd. Tbu lber nttdK to lu;ow wit t hind ct~ t1ahw n ed ..di 11 ell Jlr f'l)ID 111ilts, which 
Ls t.{16y ~ di, ,,,,,:itlr n Al11h111 rl'Lt!tiNI~ ("U ·ns Me ~1: ir, Pm,riutu, pa 4 •• 

] f [OON1 l'1flrr OJie aa,~ vnJIM' 1U1 ~ l'h,ey can be ~nti'rtd ithcr lhf!l• Litt,-,111(· nccdt,cl or an m. QIIQI! 

Gil ._!M: lw.giiu ina: or ~ pro,tani, from whuooo ,h~ .oro ~nod ukto tONJCJ ~i.Lu u1111.i1 h,i;y nru 

~ 'fli\!Nl - n11 a:ri:in;i,1e of t hi11 in PJ'VV.U:U QUAD cm pa~ 105. 

Whi,e ,n program is_ J,lOf.lpOO, ,11.U ~Cf.' on 1tbe ~ybo.'.lld ~ ,igaiil o.cc,~~ ·, "4) }'O'll l.':lln pl.ll _ln ~w 1bto l l~t 
will l}Lffi bl: ~ by tbc pNCiftm. ft is ;piossiblr, fiov.-p,.-t1r; II.bat d<Hns 0 1bcu.!1Utons .,..,II mu•deni 11h 

rn.rmoon. tht; fl~li ..... 11 ll~C hd.Pr !or c11knl11tiu1111, 

NO(~ 11Mit wht-n a pro,pa111 iii int,rrnJfllOO~ t"-c PRGM UJL11.\1ll4intAlr iJI n li\ oar~ All in,i'1nuptNi flrotl1nID i 
ifbt. tfflJTU') 115 n,,o prootim nuuwig.. 

Viewing and Recording D.ata OU1put ( :: , ~E , ( R/S)) 

~min~ )-00 do 1101.- '111...-e Qi prart• r r~r )'Ou,r HP-4 l, t ile Wi l:)' let vi.-eY.• 11 ijntt•r JM'll.iat(' calcul. t ir;m 11r 

r~h 10 >Ollt pro.gram i to Ila..,. ttic prugrllill swp, pnu,;t1, or dit;7>]n.y ,r;pec:i(L(: ' tor. fWhilt! .a pr(J-
1,um is ll'1.!illni111, on~• t t1 1 · ni1Jplayt-d,) 

If I p~ rtturru. On~• 0[10 re,\JIL. and at JS dt .ru,t. CjllAl'IJl1,y cnkulntoo <~ Lil ~br proi,:r.am e:uiffll'~ 

AREA),),.,._. do net ncoo 1-0 11U1k~ tbe l}roJIJ'Am •ITl~rrupt 1u.elf or dupla>· 11»e X-ref,I111w.ir IK."t.'.13.wso b{ln n 
jjnis!l • it UJpB. and th diitplay lo', '1t final ult 1Jf tlle prog18m 

11. o,n the 01:ber li_aod_, 11 p r rain c-.alciu1nt,;i, mo.c-e tt,an 011 ruu•r. )tlli I to h.,,.•e tin~ f)I0,810-ITI di:ir-CJln1 
th ri"Sul l by in•t-IJllllti the P1<1itrnm ,.c, th.tit 1,h(. X-r~ r (or w--i.-oeft llp(-Cifleil re • u·r) wil I doplri 
it.. <: lilff lli "1 n le n 

93 

Th~ ~iKplny ~ J~ b ' . M wil I r(lm. ill u111il a11othu.r in$(nlrl\i(i11 mk<l • ~;fie,,]ly ct, 
1 

, 
rli d pla • mh.e diiptny 11' ele.affil:. or Ll1lt' p~nm , 1111.ctruplit.'II, r: C('kt:;r d~r>luJ,• d a l1J<>f«.flmJOOb[eo 
llu»r~o.n Lu cl r the, disr:il t\ Jl uLter~ proinum ~m dt$flby the gllin when ~,rN!. 

H ,,, during pt,ogfe:m ell IJtlon, yoo t,aw, I\Jrnod-o i l)llnter an red ro tho liP-4 ICl<, a 
Of ilrmructiOn WJ , top th& l)l'Ggr.atr1 nm. IS 10 fl•'#e )'OU 1iJrl&1 to w,,, do'wn thie 

fflSutt,:. ~I>~ to res.t I tl;o prQgr.iro • 

PJ~u · C •• U 'UllJ inr;:hul I-!' ~n fntdimi fo • 11rORJ .m. ii ""'1LI r 111310mril.,.. ~, Jl!tOOJ ~«ution 
!~r about I l}(1 I Ylltl c-An illA' r l more tl1 l'l oue -=.. 10 ~ 11((, killllff pali::lt!. • Jjuring- Li'}(I IP3 • eJre 
dupla llBt>W'll tli curr Ill X-n:gu.l(lr r,r ,\ lphn IK'J.ll • r 00i1teD1J1, MD l"1\! ~ 'itie·, a11kl rocoJ'4t tl\{lt ~Ill • 
Eadi bme ii i.-. <'X~t«J, d r PRGM nnn,rncintor bl,lnka., ~ l ti n you k n,nw rl!. 1 die- pt0,gram iii ,.t il I 
l!lJDllknll 

~u ~t~ ( 1~ ). If )Uu inchllri IJI C!lZ!] ( T~ ~ iru t n,,c:i;ioo d l 11 lltufullmi, the prO;JlJllm b11h.11- iodrli 
natcly lll'ltll :,. • K'lftalt it U')' pr611in,: ~I.. .n~iJ,. t 1'h-j,i gi\•{'11 -""""' plle,l)ty Cl ti11111 to l'KOrQ ro ult, or. 

11:.f!olfo,n~ l bo-.·(\ Co eimer .u. tlCfW 111um~l' for du.a u~~-

J r. for x mpl • 5!l ~trc p r(J&rtlm Mllr-A .\''XI y.,oo~ h) klffl'II· th rewlt 01 ,-2. t1 •II rat, yiJ.. )"QIJJ could 
11Jl,.f,rt II ' fir? , , 00' IR/SI i 11 tl1 R~D'lll1"1 :,t!Qu(lra«•: 

01 l.8LTA.f:ifEA 
02 X 2 

oa F'SE 
04 Pl 

05 * 
06 ENO 

• Ir )UII ri="l: ~ -~ 
pr,nlu ..,. ~1~ I t . ' 

r Prh.11111 UiIDu. I'~ rr~ 

UQpin)• 1100 Iii\ o r,. 

iru.tl\M'I ► c ~ inlU!IVJK LM r,reic,..,,.,. )11<1 ■ho:;f.,:I CWfl I iPllM"P 1!11 - ~ d.i:.tunn«I !hr 
,:~iL D. •Prn~r r OJ,tmiw."' 

STOP 11hr...,. •• , l l'N ~ JJOlhN, of UM~ l•111(111>n 1:1 ll"iJII P' r~ 

,.,;, ~ iM &lllJ • 1, h "diamwi4 ,n Ol ,.l.81. ·¥1:C::T , 



9 nw Pl'1>gr 

Provid:i ng an Auditory Slgna1 ,f ) 

T IMI fUJldim! pl'Oltw a S(lfl or to M The i:rulrud.ion io o progn'lm earn be 1JE-Cd W 
pro,·ide a Rm!ll th1tt a program i3 fin1.1tietl. tluit it "1111 lit J,ped anG Wflil in, £07 h,pm m thlit ll(lml'.! 
1• rhrul111 11tJl,ge or «itiditio:n in lih p re). ram b,,r-11 ren.ehed. For l'Jfflmplec 

0 1 LBLTAAEA 

02' X'r:2 
03 PSE 
04 ~ 

0!5 * 
08 BEEP 

07 E:Kt) 

Using Messages in Programs 
Tu lln-.tl! a ~ di!Cpl.at-Nl. durini profU.(1m aee1.1tJon, >W ~ 1.Yiv in ru·e.ion~ <tM L'rl8tnirtkm 
QOnSUC.~ o( an ,l.\ lplui sbh~ ttb IW't'O~J~.-i:,), and OMI io6tfl1cticm to dlsp1ay ,h,, Mplu :re( u,-,. \Vh JI 

t~ u~«11'1t1Jinio11, program llnoo iiR necua,d. tbnt me~.:e i!I pfaccd ill«~ the A1i,ba ff«istcr. An 
lJ\.,~TUCtit»t wm tho11 d iNpll'IJ,• ii. 

Displaying the, Conteng ot the Alpha IRe.gister (, ) 

Ttie Vl l'.l,ha Ii · iv) f'lmct "OTit in ,a pAlCflllD wiU di~l~• ras ll lll • , ) wbn.tt\1\-et i:.Hurttntly in t he 
A.lp2ia ~f:Ji wbe11 ~ ~xceotM, LiJi:o:!' • ~in1"1inl n,i di!WiR.)' umll tfiat di! pl:i)~ ' 
rtplnccd b · 8Jioth r d~ irudn1«to12, or 11111 il the J~ i ck-nnsl. CF or tlw, '166 of thi.9. (u.n.tti.on 
witb ■ prin,. ,. th IIOle 11n PBi '93,) 

o:rm.aH•i, I hie p rO~l!Hl l ine '1),-fe)ni lite instruct i.oc «lalAina tho .Nlpbo 11'1 r,-(1•, Jttlll 1.r . 
---=- _,,. t"llWr tit 'flXlAOP, nnd [APWI] npiin (11.C\rvlll-!n,; mid c;k-ncth,"3't l'lit loo lp!i■ k-0,.board). 
Thi11 atorfli. tJ1.t1 mt in i.be p~nm, but ~ wJI' affect t he Arpha regi&wr 11.ruil t hnl LTUl:nat-lk>n it 
~~,NL Tlir ,mmmum ~ of Alp.lia c.han.rtl(·~ in IJ pll08lllm fo ~ 15-. 

(all be 1,1 to provide a commr nt.nry on the p~ 1;1[ proKf8ID <ix- tio11, or it C'lln bl!, uRd io 
('()rajun«i.c)ri witli to labd c~ i , p tO'Yi.dJ a mcunsi- Yfid1.) data OU1JJM1t- ("1/'J~ la.Uet ii- dll,a~ 
'UOOC1 "Ln-11e-!i11g D :ta 0 1.1~put," ft-ct tbe nm wc:ii.e.) 

01 LSLTAEIE.A 

021AREA OF Cl"CI.JE 
03AVIEW 
04 PSE 
O.S Xt2 
08 Pl 

07 • 
08CLO 
09 IENO 

ll 

Th~ • in tile- dliiplay ~i(j an AJphn Ilg. 

SE 

Clt!t1r:s th m~ d i!tpl y so it,..,. 1 L- ,·~·•1- •1111 t h .... uv ,~w X-n-1 fer will w ..... 



01 LS: 1AAEA 

0;2>TAREA OF CIRCLE. 
03 AVIEW 

04 PSE 
osTRAOfUS'? 
(16 P'AOMPT 

07 Xt2 

08 Pl 
09 + 
10 E.NO 

\w,r ~lpti11 ~!S~0:1' OOllWJlt •. 

uip11 pr-o:gram nd di$Jtlu;.· r1AOIU ), Arf'll'r lM)Ui ng in r. ~can Pl'Otll m 
wilh 1!2I). 
IFiiLds ,2. ·tc, 

Labe11ng Data Output ( 

Tbr mmt r. drtbl mtJtliod ol di~nyi1q dat.a e ultll is ...,jtJL Ml eQ'I_ 11.r_,, to uibµ,J , 
tbc cti1i'!Cffl I)] dit< X-,e_g'I.Slf,1 1trp~1idtd. to B meAA.n~ in dk'! Alphn re:i•it.~i'. (Alplu TllCIIJI o:3n be • 
ecutoo 1JhiAeii fuBrti<n! cm di~ Alp!1a k,o_yboard.- - CJr by ima Alphn nnJJllf'- - , I 

"'1 M Cptta rt'tillfl, oPeRl1iell by ft<,AI Lins thc coll'Wnla of the pttif!ffl :ro~, (nr,) ut'lo d\f IJ}fi 
re.Ri,.wr. 'lfo lliM!! Lb 0011wnlll or l X-rt'll11tex, M • O . 'fh,i, recalled «iflt m~ re the11 tlfil)t1111i.t'd to 
wh,ti-,rH Lbe A11)bl) rc,giNter Wft.Sdy lmkb.. t'M•it1 i diffnR"JI\ inwD 1h l]'gJ f'llnl!tion, whidt doe. 110 l 

ppeond liu i, r cnUis to pre rx· \i.11g «m.~nte.) Tl-ii~ Ai1tpru1 is 1J:ffld to ·p,Pf'Jld a ll'ffl:llt, ~>· .36, to .e 
m I! fJfl.'Via~ plb_cod l11 thr Alpba ~&Uir by Un pro~oo ~i,;h ~L-i ARI: • \~111 dill!! rllM:twm_ 

8 (Kl if e.:i.tantd. ttic Alptia ttgiat.in . ·u an1'11l1J1 FtE:. 

Tbe prormimmed R(!U£m i,: 

1- Put ~:ww,~ in Alpbti !['(> r {(iU.PHA.l mtJff.ar,e•[~>. 

2. 
3. 

0 00 10 tl)Jl('M currr1H- cont,011,11 or · •~• oor to 'll'Mt's, in Alrillri. rqi. tl!r. 

tQI di! play tbe ,oomb~l\4,ci dat OOll)Qt .nnd ila la:btl. 

Thj(i .ttq~t~wc ~ 114M maJ.ic thr pn~1nnt !l-lt)p (which d.:.eJI> . .l:fo~ il'!!U t.Jw! duplay or 'loo 
pipnidcd Alphu. rftibter l)Qn.111/1 until lt rel>'!~ (w,,e l l)B ~nnAtio:n o:f , rdld\•c,L If :,'Ou w nt 

to m ~ 'I.be di p]l\y wiU u•m in lone: 41noosh ten yoo to (.'Of · n d n, :yoo am add a or .n I JVS I 
IL~ !ftp 3. 

Example: ·nirrc the oriJli,~I AREA rotatlfla ~'11'-"BJ ~ and ff'\'i3 mL c.m d16J}]I.\Y m lip\ for 1JiJl\d1111 
d ipti.qn ( t f:A Cr C RC E>, u1'J>'[ll 4 RACl~"'t and 004flilt t RC/\ ). , the 
111,I luocti001 Mnter tbls new program, bhtiled CIRCLE. hiro pro;gmm nii.lmll • 

0 EJ 

I!] 
[ .41.J1HA I l>f\l:A 

El 
Ci) 

□EJ 

GO REG 217 

01 L 

I lBL7CJRCLt; 

A OF C RCLE _ 

03 AVIEW 

1M PSE 

OS7RAOI 57 

06 PRO •PT 

Oi X 2 
DB Pl 

Oi 
tOTAHEA -

1, ARCL sr _ 
11 ijCL 

12AVI ' 

00 R£:G 210 

97 

11rou~ modi!. rDilfp]n,y dtijx-ndl OD 00nt<1nts 
Md ~1tJon of p~ mru11ory-., 
Pack-! m,emory .imd 11Hrr1 E ~C' a ccr Jl«IVLOl.b 
roo1 i.M., ir 11ttdad. 
Cu for lahe-J. 

!II!,• doonl J I fmr gov; pro-gum. 
Se.l'Olb tlimydJ di· fi l&y. 

Us.e, ~ or U 1 ikry. 
Alpti 

U'" or a U-or to~ 

Afpl1a mN.."'1111,'C 

'f!-in C:J (&1tdl 01.~ sr, indira.u-s n "tn.cJc ~.t: 

!Mtn.Ji;!ti~11 to rtt:al] cora-t ms. from X-1' Ristf r 
WO Alp~11't l"tllHter. 

(Optiomll, Adda E a.) 

~wzne mo & cuuoo. m~ 

ow try Nll'IIIUlf P-l"Oigmm ClAQ._£ too- rirc1CJ1 of 'I' diu, l.6,. .-~ nn.d, 32 x rn 
~ on Pt1,;e 1H). • 

Kie,)•ttTo Di@JIIY 

I LI 

1,6 rn?fil 
...!. (Of' [§]) 

2 ' 01!a) 
I L (Cl (!al~ 

EA OF ~RC 
l:~ OF CIRCLE 

RAorus, 
4~SA• 8 0425 
RADIUS~ 

AAeA 62.012e 

AD US? 

AR A• J.2170E-'9 

C.4-foor RE OF! CIRCLE dcipla):.' 

~ou <'ati 11."M!! G[rs I ui nm tile: BJ.UDe pro-
gnm lgibCI. 

Reli\Ut is 8.21'70 x 10-1. 



U S,ecbOl"l 7 ~,UUJ Pioiirlffllll 

Error Stops 

1r n11 t.ncr «-cunt in llwe (',,lktn. <d 1 11'\mllLU,: " ~ m, pfQ,KQlm m('(:1.J.iiOD lial iin.d a u-ror m ire 
isppc In d i dl!J}]Ry. ('flht-N is a, Hl'fl of al I m'>T m' !I a.nd a milh-t0r1 ill ll!lpp,e,Tlidh; · > 

'Th ~ the liM• •l'I too pronnm ron••inin1 tibit (lmH'n(!llUSi"I indruct2001;, &et Proirtllfl!I llliOd[', Tb& pro
gram wi.11 h3v a..oPJJC,d •t. di ilte,gn1 im1mntt1.i011. \ 'Qu can tl1ea1 oOOfn!Ct th iri 1rucd,<.1[J, will hie ,:i11:• 

ptllin,t,d 11.md "l~1ti111, r ~Limg, n11d Alt.enog ·p~ln Lil'IN!_," ll 100. 

rt. is 111 ~ • nJwn.y.s till go i.n,to l' rtJimm ,node 10 cl, "Pt·hlell p:roo.nm In truction <'..O ~ · &ivcn 
CffO °N(l{l" ~nJly tbnt tbe•o6itto:r oNr:cxi.sr r'!fT. wllkh <'.fill otal2' hen )WIJ ''~<•cut pr{lgmm, ( • 
nqt it~uriJy ml'.\'n ln1lt L'be program )'W eallc-d i Mil lBt,mi, ti <JR~ rn~ru a'h.nt n RgiUM 4t1ocb D 

'Aid1. • I :sro I &cstn.1ctlol'I) or labd ~,k!d fiom u.•ithil1 ~ 1,:r~ rnm d(,B rio'i. l!:'litt. I~i,1,g a.ii)• Ii!)' 

(foclooi~i; [PRGM I. S(lr,.,7 to drM th r-ror d~tn,:,,• nAd ClfLH)' cnll LY own Of!titatiou. P.te ing m t leSll'S 
lbe 11rrr>.1 d J>.1!1.)' llA'ilbout doin1 il'lll)thi n,s ehe. 

edifying Programs In Main Memory 

T,0, modif a ·p~m ~'01.11 hn,w •t•«uL>d1 :o-u need t.u flhlt poo1t on the prop rn p;;,intcr to thr Tij:ht 
Pl"OIVIlm, th fl ~t;,,m it ro tbc !fight lute, tl11m add! or dd(1t.(' tll4.l ~TY ~m.tolj;i.iortJJ. Ii * p~mr11 
1M:iJi ,1111 e;rmr Lh.at )'Ou Reed 11,0 IC>rot<! .rind t'ltton oon t, 11 i:;ina;lt'•,l~ nxecutfo,11 (pftge 91) to kKa.1.e ibl.l 

"rror. 

1Cata1'og1 1: Th.a Catalog of Programs 

tai.QJ: 1 n~111s'"' i~ of ■LI or th(! IJ)oh 1 JlIDl:!ls al'ld er, o in ts,.ieqitlas rci:1111'dod in J>J:fll(rnm m,;o:mory. 
A~11g "'·imh mtb END jj, s "byt(! rou11t., .. lba~ i3. too !'ll.1J1!00r of lJ.:,, · ~f pn).Sram 1Demt,J}" WM b.)• I.Mt 
JI !ta)g, .. Along ttb loo IKlllLlll'l Ill !: i, < [ 0 .) ill 11'(- num1ier o( remauti11 ,.,~t(!t a.vt11la.lllle for 
progmrmmi l'lir, 

■ P~.xi'r!i 1 IS!lilft.s a iaw dii;Jlltll8 of H a,:lo'hl~ l :l:iotll!I ■nd Er D~. \\"Ju .. '11 the: r.rata3og: fi11i:,.h • 
ti, di11pl~ 'ti!f:tlfl'II! lO ID(1 X-:1t~r. 

• rn,s I will ll~QJ• ,md n-11t.ft.rl lldR ltJtmg, 

• l ss:j) {.ffflRr ~tcp) noo ~~ ~t,.ql) wil I .-,.,:p thll"C;IUgb tl:tu halted lblUl.,il OlllCl i;l}ll at ~ C i11'11t. 

• \,\'hile 1h cntubog Li ~. :J)l\l "Dtt . m' k~ 'bc:3jck1, (!Zi], cw. _ , or [USER! mil tbillt~ llR 
dl$p!li)· mtd brttk oC w ~• los; o~mt;L()ll. 

• \'\'lq~ tli aiWug • Nni'llng. pt 'niC nm• f!..'i bfl1dH. ~ or ~ ,,p: d. I.IJ) ch liatjng... 

1 Witl:i II pnater. 1Lbe ea'Llllop only p;1j11l ill l'Mce mode., 

• II, ~m Jit;,or•l"1 ~eta 11.M [J1111Nt1i.<.-n 11'1'.M bN1ittn L'Mi ','1:> RWIIYll'ntlll (« tbt IOJ.1 qf ~')' ■nd """' ! Jl-). :i.•~ 
pc~,m ri!M.X"ti>cu LIia via tt,i....., 1UrtJt i.u •liiD. F.i,:ii ti ,eqwt. ~ ~ of m,rr .,,,... ~ carrudtr.1Lv. ■111 d:is-
n;lllffl rn rmrr &ta! m att'Cmfl 12, "'M ti.Ji:~ •~ 

]f y,:iu k~ed H~ ii,~ AflEA program. Htl)Il] 1)1'1@ 00) a·nd lhe OIRC1.E ~ (in1m pq,c:i 9r~. ~n 11-ro• 
111.am 1nemo~· lioo J!lto t his~ 

01 t.BLTAREA 
02 :Xr2 
03 !Pl 
~ 

OS ~ NI) 

Olr l,BL1CIRCLE 
D2'' AAE'A OF CIRCLE 
03 AVIEW 
Ol'l PS£ 
O.S,TRA~IJS? 
00 PrR.OMPf 
1117 :X't2 
00 Fil 
® 
•OTAftEA 
11 ARC!,. X 
12 A'l/iEW 
13. E'lm 
,END. 

l( yuu ~ L'l.ci ,. 1, )'OIJ will .fitt,P, !h"- fnH~R;: 
::;._-=:_-~ 

Kr0y roll: Diiip1n)" 

LBL1AREA 

NO 14 

LI3L r CIJICLE 

N I) S1 
END. REG 210 

iB :paramcte:r runcMoo , iM> Ii cue 
:,vu~ H'hi'.~ MUMg1 

/j,lf'lit:r !1P«,ir3-·i11G 1. immcdi!Jtii,Jly [Jl f f!q Ill/Ii: ' $lTI 

>~lll Gllll • olllld reud 91;!h •liriby:. 

'This NJl,fti11;:i took: l~ b}1ti. • 

iNlillllli<!r oi b;,'tell 1:1 CtflCLE mi; 61. • 
210 11~miUQd rqisu.rr, stil I vni!.,bl fcir 
pro.glJmm'ing.. • 

G-oinR" p,;i.u t'llll!I P<'ll'mUlf'll.i .~D. ,c.ruwe th 
-rot.ftlof!: O!X'll'81:Hlft Uld returm, ttic X •~~r 
di:q:lln~ 

"Thi. 6,r:ur■ ,:an ~•r,, if pr ram msmmy iA altl ~,.i_ I~ w,ll nq ;r 'l!W. n ,. rri~ IC' rwt~ 11.1 prOs,: .. l inn, uni,- ,vu dla 
G 0 i'.Un.ud&. 'iJllia. bl lxl!aua ~ ■l'.ndion1 ,_ mn ll'H'~ unL,I ,- ;,-Ir: ~ 



,· rng 11 lo .Posiiti.on t he, P1op.am ~im lfl"- ti." thl" 1illtia1 or c~H log J 'f):roettds, lit 11n<1• 
rm.m poj111r:r cnave9 to the. ~bsl ]&bcl or NO eit:tll'wn.U:,r d~l;a rHL On«. 'ftl' to ~n. Co ~Jtil;u, 
~n.r :progntrm (widl a !f!lobal labt'.I) is to stop rttx1 cnmnl.o.g Uili.it1 ~'- l.u. global loJwl, tfnm I" i 11to i~rwr1L10 
mod1t 

Bi.·llry ti ml!' eaut&ii J !HlM •.o (ll)fi}J>5oti1:m, tlu; Lu,t p:RJFWD J~wd beco:m~ i~ imn m progmm, acd tbu 
~ -n ·111uie.i'll ND 'bifwm too -rumnt I i inJ!. 

ProgrJl.lll'I R.out jn W i11mDi Gloltial L11bel'.-!!. If )'OU bn,-..'(l ricll.ft:'Ctrd to i,ru;l~ A11>· 11:Lob.t~ label f0r a 
ttql.11:M"C of (1'I08il'"llm llmdi l11d-~'l!Cl1 l,i,.;o E: N , Uwo 011ly tft-ll Er-..D rw tblll R)l,Jf.inei WIil -Olf!P(•DJ' irt tho 
ootnlll.)-1: I lifl.iu,s. Th~ mt).v \\'ill,' to, ar.a.im ~ "tilt B progr,11m cJi:rt h.u no gl!Th3.1 lah£,L i1.1 b m.Jna ooUl!o,g 1 
to paeiiti,o11 tlie< _prog-ram po C'lter to stJCII 1 1nlo E"ND. h:i!I mB e lbH -Prci:R1'8ffl th ~1.nnnt.. w~gmm. 
~n ~-jrd~ to ProRNID mrxi,Q- w 1i;,t nr ll11l'r th LiJ~ 

Moving the Program P,olnter i - ) 
TJM...r is l!llotilM w.uy to Jr,;,at!!- t11 J!M)rt:itular (U'O\P'fllill rotJLino ht . w ~11..G 4;nulqs I. TlllfJ tlfO ll'O) 

{uncc.ioA iii .n !Jlqllmmlltcr ruccc ion lllil!lt ill lll(I,,,.. th~ D~ poinlt:r to e11)' ~lfmd gtoboJ JimiJli. Tn 
E,;i;-wtiwi cni;xl • i.t ml l .iit.Ki 1.-w-... lo Bl tocnl lrthl.:I if tbnl bocil.l labcl is Watb•n 1l11e -current. IWl(t'nm, 

l o !&.xitM!urt. lon ~ od : Tb key 50l'f1J.ffl-Q! i.:i, 18-iHtJ. (Yoo ~llnoo. w.. ~--dt-fi11ea Ike)' to tilQJili)t 
ilwit pa1-llllltt(,r.; ,it. m1l'!t 11p(!l led ouL) To go to a J)ltft-ktiliU' lir,o numbcir wjthim t.l1r rtlrn!nl ~ , 
~ I!] f111'n, v.•~re iitM la a 11Lree-di,ai:1. l~oo n.umbc-J. 

(l'l?Wrn) retilnu, lJ.e puootn to H11 00 of tb (ll.lTlWll PN)S-: IIL 

]1111 Proplll!l FJit ode: 'fh,:i M:qllJ!'RO! • El g/01'81 labo.! 00' 0 rutt'l ( to r a u~ 1nl..tllbon). \~!Ji .'Jt4i"-'' 
incl'udt t~ G w .fl"Cl"~t rnmr.ding lh-f' irufrtJ.('.( ion.. ~ in tliM !rwill tb,n Pl'IJ!gtrun modo. ~'ml 

OOJ1110t p 1.o • ta labot. (For .a dt:Gnition 9'f iL,nbni ,md kit-a.I la.Let • rer(lr t.o ~l{n 7 • 

Viewing a Program L!lne by Urm (! sst I, ) 
In IPrognm moo pi~11a: ~ (~ u-p) 1u {bac'li: -,trp) will mi;n·e 11.bc P:rotU.a.m !Xlil'lto: for-
ward or lbe,c.k,w.ard o,ne I in~ --Ii.lutt &c te C\lf_nml ~m>tff!Lm. 'th.111 cli11pl~ tbe ti.Jill oril:!,•; no H(ICUtioo l;fli«'-s 
pl , \Vill'll ·tbc liue poa5Lm0Jli :reach th 11a fJ( tli.r- pruK-Jitm. it ·wr11p ato'W'l.d to thn 11,r lmllll: of nie 
~ pro.gram. C[ffi] in Exe...'\!t-iofl m,,oiJo ,::fft"CL'I, l"l•rfYAise l!~tn11Lom ~ eu 
t,q_ftf .111111 

,·nserting~ De'ledng, and Altering Program Unes 

'Tb, .n.lca lffl i~md io11, iiru. de]ete Lt, lt.eo MOO. ll:Mi 11c:w '"'°r:11io11. 

Deleting III J..i11!e (0~· Use G (~ t'.flf'C,W> i.11 ~ med lo & IMe .u. ~rail] Un J,m,t lm(I\-C: to 
Lil lin you ~ nt to del~ (w.e , . (ifil). Ol • 11Mli p .. [!]. 

I {I 

A ctir:- ,eff~ of E) \IM'i m ~cctmollJ roodt>, 110 it dik' in Pr:acm~ mode. G ha. 11 flifftffl'nt ,c.ft<,c1. 
'1 pcndiR.!( on 'i!,"he'tbor i, P"l"Oi?fllJll IDSffllC\Mm t!I ;t'l rl1e- p~ of beinJr rmt ft'd or luu nlrr-,dy boo11 
rL'Ccmlt,d., 

• er :!\~Ill "'"' in ibG !l)'..KlCeaa or e-111Aili"iirig it prop.nm ~rts,:t:n.~tion l-h.fll is IIOL ~e, ,eoonplct.t- (n, mfo1 o( 
digruc or Alpt,n eh.uM!tlC!r'S,. or 111 pammlli!"!-r fun,ctiu,n}, G dcliMa i\.-oo bfi d.l.;t o:r ,cbM,acr.ur (IJ fmte
lmn hy4.'t) in. 

"' If Im lRRl'IJCtion bil3- .IIIUt!il.d)' bt>oe11 Compl.rwri, p IDI [!) dtJete,s. tbe i!hlll't! Jinll. 

!Jri1,1 't ,tM'" k>r tl~ prop-,:;m "~, b,mi1 
nonp~m@lD. 

ample: Delete tl1t!o mci; ~ REA OF CI.RCLE rrc:.m I in 0-Z of prn>gntll! CtRClE. 

K(lyi,4.yo 

I t3TO !I.M.PHI\. I CIP.CLE ............ u 

[Pl'fr;;,;] 
@D 
~ 
[MD 

1 LDLTCtRCU! 

I; 0 CIRClE 
I U] LTCl:RCL 

02 AVIEW 

MG'w"II pr~_m pojmM LO OIR0I.£. 

ProRa: D't mod .. --:- Jj!(pf.ay,i .liru tin Q( CU\C-1.E. 
Mov to ad! Hi.e 4tli~11r Kral 1-). 

Dal!!h! llul ~inr.; d i111by ffil)V(I ~le 0 1it"! I.int'~ 
tll i !iif!t{md I i11c iii now d ifJcren 

Dclot Ing ~v,OO"al Um C _ l- •n11 ~rnmcu,r funetwm • (~) n tJRd in Pm.,m;111 moo: to 
kMc Jlll)I-0 llieJJ f)l1.e lwu,e. k iJ. 11~mmn.bki ('-Mt i8. iL ea11Mt. be .t,-ecotdtd a.'! 11 pmirrnm UM~. 
'J'b • run ic'.1111 L '"" J !1irt";S llu~-diKiL p.aramilL~r ~~(i tiinll to iridk..ati!" cite, tLum!:ti!r ot li11c$- trQm 
tbu eurrcct. lin~ ~ lo di.: · • 

B :ii:a:U111,'t.u: T)ctC!til I lw, Inst tbr«, lilM-5 ~ftiff' t.111@ Eflltl i>f CIRCLE th-0 Ql~JJA..11 d~lly I Ines. (~r to 

ti~ IW.1Jll! ot tbc pr~;,,m ~ri NIRO 99.) 'Til,e;;e -IU'(l lfww U11ea (19 Im 1 l r;w.,ifll w tb om •lioo d ki on 
'ooi.i-e-. Th HP-.t l diould be in P·.rOl{um ffltl.'H.k;, 11\d CIRCLE tthould be, the C1Jrri'.!11t. pro,gn1m, 

Kc troke,e lli~ 

0 

009 

003 

G!fJ 

03 OTO 
GTQ _ _ 

D91Afll;A 
DEL __ 

1)8 

09 END 

Thie [:] "t:!;i,' meaii:,. Mf- 'lo :re«N"d tbi;, functil)11. 
i £11 'N'l'lrdJ ,tlttte-dilJt HIM: numb«-~ 
ll"(lell i.<> j in 09. 

l)isr,,I ry mO\ bl!d: 0 1Mt lhMi, 
Tit.e L LIVS tp.r,avious]_v llV,'ID l~ rod 09 I.a U ""' 
~on. 



[aMtrtimR LII009. 'Th 1DiD -o adt'lirions to fl prog:ttim. mo,,• lfta pm,gmm ~ri~~ 4tJjri ~ • I :ssfl, Of 

> kl too li11 ~1'1,f t~ de!.ind. poi1H o1 tmffi.LOcl. 'Wte i□filnltf io11 )'ti~ thul'I ~ in 4jri Pro,snim 

mode) will lb,c, llid,;Jcd foJtQ,wi,w it:hc, CWftntcy d.i&:p]ayod Ii.De, Any ~llfil'lt lhnesi are ul:i11mped d.cnm ii 
l'ii11t. !11,i1P.Jb0r. 

Thi, p~•oo ii; the; ~m!'.i ~ ·Yll'llcn ~ 1:f_Jj <'llltr.!rirl.: !'.II ne,1,• JIMitfflli]/: ~\flntr-'(lll' f'rognttD IIiOde, is aeth'4!, 
.fin)' _pro.gtiimmaMo- ~lbOfl ~w c-mcr ,i~ i,tored !.1-3 ~ PRIRJ.i!l'D li11 fJPe,- the I ine P:ti/Y\00 ]y dlHJ>I~ 

EHfflp'L.:i. !Fin:d tbe prO,glflm AREA f r-nt,l;ll'C1il on~ 86- '1) .and add) tll RAD U-57 1I1pUl prompi to 
1 ti v.-el I as me ARE.A • « tlpiut ~!icg- ('thnt ~"' in CIRCl,..1;), 

Kesstrok 

~ • O I .ALPKI. 1 ARr I IW'HA) c, LB 'AA A 

,~, RiliOIUS? IALPt1!i.l 
1 ?f'";O V rif] 
[ffi) I &ST j I SST I 
(13,@ I AAf= I\ 

~-800 
, ..__PW!) 

J~D 

D2' RADJUS7 

03 P~OMPT 

il6 

1)11.AREA 

o.B.ARCL X 
l)D AVIE'W 
1(1 E D 

Cleari ng a Program or Programs ( 

In Procmm mod • Uifl 0 Mth 
is. It. H11 Ol. 
Ar/lcl,, the 1;nl' ~i~ 02. 
Adds U.ne 03. 

• Jlbi,jtiw1 

l..itllt li_rn c1;1rroritly ·in AFl:EA (ooforo Llrn Et.IC~. 

Yoo <tkm't need to lurn ciff l~ ~\lplln key• 
lx,oo .>«, .tillltt! t:.l11.! 0t._°'!cl l V.'1!1 fu~io:i~ "~ 111;1: 

11.be Alpha keyboard. 

Three 11 • I inff ..r.dcd. 
Enid of ~EA. 

PCI.P'S J 
CJoorlD.K 0.120 .Proa;ram. ClP- (~ pn,-Jn.imJ; i11; 11 ritlnpr0JrD1l!lmai ..!t• paf!tml)t-"1 fi.mrti'fln thi)t OOf'I bo 
KlKlUtoo i11 Prognm or E~l(ll'I Ill.Ode, It ~ t (w7d c:ues for, u:,ing fm inp-111. ai ) i!II ,gl'obat I hol tQ 

wm,pl.c-w Ofl'":r-11tion, O'QU ~tmll,(lt ~ U -ckfmcd lt,py ~o AIPPlY dia.1. PaJalll.E'Uir. t1. :ml.II.ii be flJJiPlllld 
01,it , 

\.\'ti,-n I CLP I CJObdf tabel i11 m:,:cut,xi, Clt11~ IM)bl!J l:alx:l 1Ji:nd 1111 JJfi in, ILJ\t'; ~up to tlH, lJ)l'OOedim! E:ND) 
amd itll tollowL:IQ: lio ~11p to and molw:Hag: tin .nm:t l!!t.10 jrir.t.-.,i;,ionl .n111 r;'icl ,ed. Any U 1 ikoy 11: ii1ilt
llMDt. for mlLSt glabal la.b,e,1 is also l.'llitic.lloo, acxl PC"Oorllm memeu1• i:,; J~kNL 

~ecu t ii..r L ~ 1 , • J (iiiu5¥) I A\.Pl't.1'1, I t le 3Jt t foi- curt-en. L l)TI)gf 8.'m. 

E:iu1mple: Claar pro ra.m CUlOl.E <tom mcmOr)'. 

K.<!~ •roklM! 

lRf: 
r MJ"IUi I c ,~cLe I "1-PM" 1 

mf!ftW! 

D lep'lny 

CLP _ 

00 R~G 2'15 

G1 l BL,-MEA 
02Tf!ili[)IUS? 
00 PAOt;UllT 
()4 x, 2 

05 Pl 
06 
Oi1AAl:A-
00Jt~CL X 
09,AVIEW 
OIEKO 

,!;ND. REG 2Ui 

, 1 ~ Pt ogti'l!!lmlO 1 Ol 

1

klllin.1J Sewral 1Progm.,1111JR1. ·rti clear mo:rie t~1an 1,m,o pr(lgrum :ttt. 1 u1r1.1 uso tf£ PS J {p,1.J8rommcbi'l!' 
~ Pn\i"41i'JJJ). l ~. rs progr.nmmnl;il-t, fw kt'~ m. tit in Jt:r'°'lfl11-m modi, )'OU will 5.'l.4in!i it► , nn,d il is. 
twt u pMlimm.1r Oioctton (-sio ike gkibal bibd di"'1.Jd ~ be, io I.he Alplb N'li8tilr 'Wbeo ~ o(le!JW 
r r J . 

Tu uW< , PC Pl> ,. pl/I in the, AJpbe. h.'.f:lult-.r ~}l(l t;l0l»J. La'bf:] of the jjilM pr(lgmrn yoo want •leted, Lhir.n 
~, 1 :u~ ... Cllf ah .. ~ 11t.t'1R•:r t11 eoqJty, lhc Cl,lfr ;-it ])1'1)D1llc is ,cool!llcl,'e-n:,d th fJm ooe, to be 
t1111.dfd) Thh tlea.ri the n ml'f'I p:ro,:mm erul all eul11:1cq111e,m p~mB. 11,1> 'to but l!lldlldi!lll 1.1,(1 .l)(lrm 
n1;1!1t ENO. 

Structuring a Program 

ta.ny pJQblcrm )'(IIJ WMJI ~ pro gr.till will probably be wote wmpl i~ thn .Aif\EA.. h tal,;~ ti.me tn 
rudur 111 1-~m to i11coq,o.title H11.1 ngti( i11.J)\ll. t. tile lii,gfii time. pr-Tforlil :K'Vt:.ni dlff_t?N-tfll,. cele:111.a. 

1,ro-11e lllw m1111ipu1nti.<lns, Hd fflAtl' 11 LO vu I.he ~---~t. (mul,tii~ ~ ·wan1 ia n ~ rFtanclnll!e Cobo, 
fn f"ct. defuunt )'Our ~1'°1r,01t ood oo~ut g:oM a ]pn,g wny t,ollQJI;] bol)il:'lg )'Olli dccid hl>'R,• ~ wt IJJ) 111 

Pl'Ollif.ftllh The key tn t bll I-U'l.41 tit tg 'IIOO' t.11 &lplilllt\lln,e'ric) capot~Y 'to 510,e, itd du.p!il)' mr~~ '91'ld 

l~I !11,t_op ,a ~ Ki "'"8it. l~r ;i,v1,1r ~~ flnptu .. ), 

Stating thB Problem 

a l!!Omewtia.'1: m i;,~ ~if;nlfd exarcpl • eora$iili;-i; " r;ifOf,T«m to :find Lbe cOOtfl 11i cbe equa.tinn 
J k c O. \'i1bere, a. h, ~ c 11m com;tnnc "1111!1 Y 1utio11 (ln11 be {ol.Il'Ld usb~ ml! querb.t~it: tar-
lliulll, il'1 m ly: 



1 

Th llOlv{' tltii1. p:m;ilcm. ~ et111 brnk it. dow11 mto ti! foUrnmJK Pf115, 

I. Find ti1- - \'lat.. 

'2. ,r lhe ditft1nmc~ ~II pm~l i\Ti!,. r~!ldl - l, :i YR: - ,lac . Tb lilt: ILrl! lv.,:i H'.ll . roobl. 
2a 

3. Jf 1h Ji.ftt.oonoo i rieg;."lth~. d~- a Joo I iar tli coot-ii am t<lmpun:. 

J t .)OU "" re ....:wk.irig Gn &hi.ii pn;,likm [co 1a tlte '.kl!:)•IKia.i,d Cllhiit u., 1L111t lll a lirogr.tuaj, il v..-"lK!td be 
!itt~btfo.rwar,d! >'OJ.Ii v.-ould !!n1.er th£> \"anabt.a •~ acd, llft.fl llirnU~ lli.. radiea.il.d_ de'l..ermui.e 
b~ 3rl&~t.oo •11.'hetb('r tho root W(l_ce IKIDI 01 ~11!1 Md bov to lfh,asli tl.e c.akJulaii.on. lo p1()flnlm. 
bov. .. ~r:, ff ll tbc:s.e llt{'[)B 1Jhn1r:I bt tmn ~ oJ .. fl.lWmltic~dly, Y-'liiirh m11J; for lll(lft! efficill'Ilt 
(l«!Rif.[IID, 

No ay 10 ~ the aoo e t.te as d1.t1 HP--u m1.m take 1.bi!m, t'u:r LMtlitice~ 

L. ·nn,r11 2'1'1; ~tQ:r ;n aqnigr n.-gii,;t-OJ ~ f(lr IJ'lt f llM'. 

Z 'fiDd -bi scorn Jn RoL• 
.:l. HIid ◄IK' ,ind tr. lnt.1n !find Ir - 4ac. 

-1. H lllis n:- uU ~ m·l{IJ; ivi di,sptlly ROOTS CO _.Pi.£,: n11rJI op. 

s. Ir ll1U1 re&\llt it JIIU i1.h·e. wee •tbo aq1111r\!' rrout o'f rb" .,.,aJu, ftJ1d 1tol1! i.n ~ 

Add thi '1111.! to -it, Ut,o1 amt •divide by 2a (~l for th fird. roo Di.epl~ ib IN.lru1t. 

1. To rul.d tbe &eoond t'O!Of• ruMI Ro~ R«l, ih:eii dmde ~ Roo, IlliJda)· die ci:11111 L 

Tbe.!t! ernp. mmct.at die ~mpon Ille(' ut Lml!'I~ au,. illOrtq;c reg:u;WJrj fll !lt(!;r i: i ll'llermi:,diillti'." WA1ti;,; of 
cakulltioon.. Note .nlso l!Jai l.r!c-e Ille o LJWiL a:- and b-,~ Shi u£etl more th.an a111j(!. clit)' llloo xhould 
~ dortd in nci~~n to: lal.t-:r :KlC.llll. [1' {act, Jt. b often III.O&l convffllene. to pfOtnpl tot &11,d 4later a.H 
Ol\1n !1)~~ tJI' till oogi1mir,g ~ IJi N IUllllJl l}~mm. fll)(fJ :Ito.fl ~bcm jri ~ N:•,RisteJ'8 UJ~1.u tlil\'YJI(! 
~-

Step, • fo .. -oh~ th~ prfl:H.1'.UUllllh!J oJ .u "to:lmtfol4;1nn:1 ~t ... whicli 11:'1 .b whrUwr 1!11 r-0rLah1 cooolii.on 18 
INf:l en fn wieh tho ooteome, am-tliQg: t,ov.• J)~l'itll'I ata1c ion ct'»1 im1 . Tllo I-IF•4l pre111!JH. ma11.~· 
conidili-onnl c . ~. f1J111 4:,1 wl1Jcll il'.Nl ·prfoted 011 lllE! ~-board ( • , , , nnd ). 
M&.!t o! die «md;c'iQrui~ ~[,!.lrl ~t tllit \qi.Ju.to iri the, X-reti •~ ~I ~rlil.13 cl, ,'fltu-e in thu V-r~~r (y) 
or \"etsl.6 zero. 'La. examplf' progrllm u~ U1 ;;onditL011ru Cff.t [ x • ll~ "' IHLl:3-iJil.Ce flw ~c ilwiy o! fin 
HP- ~ program. but :11 colD'plrte ~Lnatio.n or •he ellm.rna m.4ica .nmil ciptrt1.1.5cm ~ rond~tJ,>11.a~ t~ 
~ ite r,wt V, "~rrili-.g ;ri DetaiJ; ~i.011• 19 mmrl 2'1. 

Sm !M,r • an HP--11 ~SID to llml the r-eil:I n>Ob of lil(i 'ft'll~fnti ,cqu .. WQl ~"'<'D a, b. Md e, 1 1e 
coe-ff'teir-nt,; in .an ,cquatiion of tho foc-m at' + h + c - 0. 

tep l . 

fCl!)·Mt re~~ ,~, 
0El 

Ke t-N k.<L.'lol, 

J A1PHA t -, (Ai.M, 1 

' ~• JPT 

C5E[1 
lSJOi Of 

'"1ep 3. 

IK!U.)·Nboh 

I RtLl 01 

00 A!'G 21G 

01 LBL1 CUAn 
D2T11• ., 

03 PRO , T 
0 2_ 
0!5 

C:lii S10 00 

!Dhtpl11:i,• 

011b 1 

08 P~~ l 

0 CHS 

10 STO o-. 

Oisph1y 

11 'c .., 
12 PROP' Pl 

13 RCL CO 
14 

15 2_ 

.15 

17 k C1. 01 

~8 :02 
l lli .tC V 

20 -

GkiboJ ~abt:,I tor 1m,gr,rnn. 
As!k111 for Q· '-lkltJe, 

First prompt ror dlim, 

P rompt for lH~lk'. 

l~l'tlllJP for C-\~fue-. 
Retiill111 24. 

Cilallm ia_c. 

U'J5 

CalcuL.t,e dCK'-. (2or: . 1n tbe Y •n.'ji!W'r, ? 
v,ra,: in X.) 

Jltt.all b. 
Cn.!r;:1,1IM.(:& (- li 11, 

Sw.ret, !I lhe po,Ji1 ifln!J of 4ot' ~nd fi, 
Fi~ lft ·1at. 



~ s..,ctlon E 

Siep -:Ii. 

ffoy rok 

~"' .0?] 

• I Ot 

t e,p t!j _ 

Ke)'Al'Clk 

cm 
llm:) tl2: 

·Ste1:1 6 . 

Ke)'str:ak 

r00t.101 
G 
mm oo 
GJ 
1,r,[~j HOOTS

"it..• ·0 00 
AVl'I ~ 

~ 

~ tep "1. 

[l(t;)'"boke-s 

~ 01 
l,Aa. l 00 

El 
~ 00 
m 

22 GTO Q1 

Dh!pla¥ 

23 SORT 

24 STQ In 

l)ecp)~f 

2$ RCL 1)1 

:26 + 
t7 RCL 00 
28 I 

29YROOTS "' 
~ ~C:L )( 
:n A'II W 
32 PS.I? 

Duplay 

:J3 RCL 01 
l4 RCL 02 

3S -

3,6 'FICL 0111 

31 I 

39:Tp.~0 
3:1) M CL ~ 
4ll '1.VIEW 

1 RTN 

Cllffks. 'll,']Wth r '■'OIIIJ ~n x -~gi~i'!r is. llf1.8· 

twe. H '.!i • di JWJ:t. ill:lllrac1.ion 18'=Ui extc:\:ned, 
U' not. o."1 irmructto=i i~ !!kipped. 
U' oo-..,dmon llrue, ,skip tbe teHt. of thEi J110fD'-.um 
rid ·ro ~" Jalii:!-! ~H (at mu -t2}. Nor~ M(lc r.1'U' 

·.to to"' in.tui..tJ i'Qlt i.t juu ) 01 ""'d .n:Qt 
, - 01 . 

:Rett.Hj: - b. 
- b \{@...,.,.._-_.-ac-. 
:R«,nU:t '24. 

Tbe tliral rooc. 

} 

{l~liJd~ ,11 $ptl:Cl!' Ai't'!J" (be equal:s si,RJIJ Thitl 
t.1C11~ di$J)ltl.) tbt"! m~ ROOTS nmd 

tb fi1111 roo1. 

R«.,iUa - b. 
R«.ans v""'lft---◄~--4-c . 
-b- W- 4irc -

Rec-ans ta. 
S<-oond. :fl)(I 

} 

(Inch~ A ilpfte alter ANO.) 11di; ~c:tlli 

d:illplay tho ~ .AHO -1.ml tb ~Q. r<lM.. 

W])ll tfio mnip prul of tbe ~am. 

Sl<!P -11, cam:huJcd.. 

~ e:,;•su{dc 

en 

t~S Roo1s co:,•M..E:-: 

~ I ALFffA 1 
[:] [:] ,~1 

RDOTS COP. PL. 
OTS COP. PL! rit_ 

44 ..WIE'li'I 

INl PEG :2'0'3 

I km 7 ~IITY ~ 01 

·ni111 Ki1Jtitu1, l ~kd OI, jJi irnlv ~ 
r,,,1h1;1ri tft(l r dkand < 0 (&t.-c li111Ct1 t l a.nd :22). 
D.i!->.pJll.)' {1:1r ~ mp~-~ «mditioa. 

(Opt ir;nul A,;id~ END,) 

ReturDs to Eucutiit;,11 m•~fo-. 

Th 'lt".M tbc3: pro •r•m. lry llfflltinl it. to £<1k•e tor t roolil, l,)f lh \'qi.wSon }' z.1 7.x L2. ('The 
rootS: ould be - s,. - -U 

'rh1m try l ,1»:.z - , 18. 

Ix II y Ki. roki f) iarpl 11y 

utiAI) 

, (iii[) 
7 caa:i 
121Rta1 

,. J (Or n I Ara U 
1.5 !Rl81 
'[CMS! !IVS I 
13 (!2lJ 

■ ._? ,art pft1glllrn (&{'(I JI 00-111 for math~ 
ol ht.-'f;utt,Oll). Put. in iii .Bild lh.>$Llli'f Jm)gn'Lm. 

b•1 Put i n band h'!~t-art p ~!l'I. 

c • ? ["ul in c r;d rt:S,la,r,t. pruirta01_ 

RO0H,.. - 3J'DO 
OOTS • - J.0000 
At4D - 4.00DD 

a• ? 

b• ? 
c ... 7 

ROOTS CO Pl! Scroll's. thro1.1,stJ riliw]ny, 
ODIS COMPLEX 

Copying a Program from an Applicat ion Module (( COPY I) 
P1<,grtLTIUl pro'i."ided to the KP·-11 ½• " ptu •in PJ~ico 00[1 rnooul11 Or b . Ill pt'riJ~nnJ ~ i " be 
~\ifill jli.'1t l ik~ p r~ tmu Yo',il bil\'.i, enim..>d 11ncl ~~ ill\ mni ni pt •taitl Dl mc>ry. 'l'hey cnn, ~Q 

b(. ~ rut.d a'lpi'NI It)' ~ihll II p •• ,u, •t 

• }li,pj.!elkliM ruC!d!Jla ...,I ptcrip'!,,mll ~ «;r,l.aln lot.I; PH'(Rlfia UNI !fu.-.f!l:,,;m,. Y:,a, c;,1:11 a n b,, oO"P)' pr(lt:r.u111, •tJd 111,fi, f'unc-
11.0M, 1f'lh'.I l.l:ai 1'1 P~ I µ rot,1,m, ~~ ll !. • lltt <II' •II ! untt •nd pt,'&.l_ram■ ,c,unr.:•t,, pl\llEflll •n frt;1a ..-1.frl'J 
lllWIOM., i:,lua ~ Lum ar,c!1 1'111...W :urn417 oon~ (j,N: "Ciul,fuh111: w. ~ Punt!. • m .a~ndic It I Lhnll ,nu-
.a« If ~ :i'..alm psa:az in emu~ ~ ~ b)o ;a 1, •1 11ft. l ilt cd-f wit:■ l hc UQ.r t:an vlir w I»!']' 

f~ oo ~ flll!ib I.bl ,... ,..,.. pm_• , Jl!"!!IK'! be ~~ .,.ittM,l.or IN l'INI oa.1., 0 1'!:uc.4. t\,r 1Mtt ll:lll· 

ltGG. r..hr 10 Ou1 U1' 10M. l'~ ~ fh-'lfr°ll' ~ra 



HlB 6e-:k"l 7 

H :,iou or llO ~ei;, an . JJllli.ation Jffil'iTnttl in mwo ml!fOOIY {II(' it. ',l'jtl 1ft iO It,! ll-,'ll~lnJ.8e ,r )"111 ri'.!.:iwvei 
rt1e ll'IOOIJlel, th-ro OQllf tll~t prognlm 111to cnaiii llHlffL(l=r, 

I( )"11.1 wont w alu.r II nppl irnt,on, p r~ n11a, )'OIi ,}Nljj Lo llru oop1 il i I\W mniu mi!fM)ry, 11 .. 111 edl, • 1t1 
,.~h!1ol'J 111 m. in mcmllry n11d keep jc, thr- • Yoor varaion of tba pr~m (the i:me ir:i m i11 ~iDMy) 'il'm 
ru111 r,imc:ronC.i1Llly, wr.ether tbe applit8tloo ll'OOdul ·i11 ~ ;n OT ooc.. "° )-.lt.r d0r1't. ~ ~o ll'(ll"ll!m(' 

}'01)1' '\"H-..iOn o t Lhi:t ur t i~ prc•~l:'ll 

■ 1"b ~ rL pro,1,;mrn in 1)1&li.pt~.al ~ • UM! 0 QlQ,lxt.l #.ibel. ~ln E1<~t1.at3oo JDOOO, 
glabo.t fltibel 1SJJtr11NrS.. ~ {1flJ aDd _, PMU "lCJI ttr rougl1 1..bu p~mm U.11.H fo.r n,vbw or >1t-01,1ww:: 
w.ecutio--li. (.Just ~A 1''EO'YL'lll: tb(' PfQ.8111m ['u!ntl!'l and • Vi.fwu1g a PtQl%r.'8.m Li11 hy UrtC," pngr, 
U'M).) 

S lowe'\'tlr, Ji>u e<11111i)l Ntrxii/:,1 tm ~rm bc!or eh,,y iu. .. -r betin o00pifld. ioro t1W! PIO@J'-Dm •mory 
or thii Hf •41. Atu-mpiiri~ to do wil I r1~11l i1. jn tbt- IIUnlr i1 ROM rrtt.id-&m\' Pit'~,,. • • 

• To oopy fl rtr-ozmm f rwn ■ pe:ri51lier11& d1!'.'~ and ijt'l~o HP-4 l protp11m ml"ml>J)~ uarl ....:..=-1.J gfo-b.JJ 
t ~ . (Tin• di,;1~'1a.)• COPY _ 'ti-m ~l.lfl for tb a;lo!Jtr~ lnJw•~. 

IC the ~ poim.er . n1rrndy ~itiimed 1.o lilt! PJOfV.afil )'OIJ w1_rit W (ll)Jl1 (~l i111 tbe cure-n\ 
prognm•. jui;t r.xl:C\lte- • CCI"'" I ,t,I.PKt\ l l ,-JJiM I, (Vi,'i th 110 l!Jqll!'"~Jll tl,?:l &i,,11)11, co ~ ddu.11lta ttli tbc 
aJrrcnt pfQgDim.) 

U too COIDl1l1Wr CJllltu;ll r~,lltli dr.e l{lot,a.! Label )'OU Sl')('CU:!,', MOP. XISTl!.NT resulb!t Ir \be mtr,octa:rii )~II 1eel: 
tn COC!:-' lrea,i"" n:ia~ i11 -program mem(J~ th 11!'1 gr RA , f'l"mlL~ {'rmi!!IJUJ!lg ttre, program i ~· in 
RAM, ,,om:lam.~ ~ryl, 

If •~re u oot .:-mot1i111 .room in pro~nm m~JTl;oilry to COfl')' mh.e ~. ct,e- dlsp~• will sllow ACt<IN{'; 
imd THY AG.A rf.. Reft:r to ""Mcm«:IIY Llmitri\~GnR," ~ 

lrf,ializing Compute, Status 
Wbc11 .:,mr lltoc:O 11 pwgmrn llr.aL l:IO[il«llrl@ • ~ \Ui.\tc-n.. or wh.e.n oo wri1e )'(l!lf' own lll'OIUl.m, i · 
good ~ to 6'i !1.uJ\e rhttt am- n !fY 1tn,1u~ CQD(iiti.<mt1 M-1! fltlf.. For ,:,~l U i,11,(: 1)11,11pJ1t1 ,...-;1 L do 
•~- m'tk:idllti.OL-11:1 vd1b !'lltllt3, 41l.tt J11<1Fl'lm 11blM!kl incl• a aenini ror w l"J)J:1.11 •T mode thnt th !lie 

r=akulat5orul m,p., Sol1,1tiou books (ram tlxi HP U~ Lllirmy i11cli.ld:c- 111ble- e-r '''f-1:~ton<, Ytt-u , 
FL~ A :iRJII!b(:~t,,.~ tt:iM. teUil )v.l tlw ~us a86UIDC>d fu1 OKi d i.qilt!i:.r tcirm111.., Uwr 11,;e)·boiird. .ftlld 11.11.

,uJn.r mod , ai °"I I U t.tre Dlllittber of ~l'F -o.f ~ n,e,QIW f ,:;rr r.t ... jll.r~lil, 

Fl :ill.di~ (n-fer to ~ J.'i, nnd lJel::Q.fon JD) e1m n:llM) ~ffcc:t. PJll)C"ta.m Dp,l'l'Utl:om. lfBinil,entional B.Ji.d 
malcupa.1 ~ ~ ttUI~ c-&11 occur _with IK'1ip.1ent tt:e,,,;~ (Like UJ pri11H,r) tlih n eertai.n !l"MI; urn 
tlf(I ooc. ,r-_amBJ. end J1 rntel".lded. }-Of m . .diancr, :r-Ulll'.IUl,g (1 program ith tt.e ~ [ i lllCJ.?t" llHnclied IJtr~ ~, wm 
altei llotmal p c mm , cc1,nion. Ret~r Lo IIJ)J)ltOO.il D, • :Prin1u Ovcrn~o11.■ r0.r °' ,;Ii loll or tt.e 
,r-ffffi of ill !P1LfiUrr on pr fl'm Ol)(lttltwri. 

P ograms a.s Cus10 ized Functions 

'l'b.e ilinm. 111;1~b o,f tlus BOCtlun 1:rt-nt~ di wtitif'lK 1>tiillf[a1US n wn:,.• to d ip )'Ou.t ifrW11 0per tiqll!. 

For L'ttampl~. th,o OIJAO J»l)(laTu, y,11,ich 1$1)'1..-a lh<i qW!dmtic «julllioo fur 11 r.r-t 'Oi oodfacienu,. eo11ld 1M 
~ to ft fro Qn th u~o, !tc,~-dJo.ard. l!'llak:ing i:t ~.1tllbl i:n 001.t1 ke 1.rot.,.. ~i\ ('\rntl:!I.L(ltr. The 

ProJJ•JDm«l CflJ draLic MOl111.ioo wv1.1ld then till a ~ inJii,ed 1)~1V1.in11 kt!'.!-', 

13e1o.-,,.. i: , .nnr;itlmr nropl'ie of a ptug.rummr,d, cs.!3to111tndl luntt-!l'.m. 'l'hi~ ~n~Q j far \-ector 411rlcliHon • .a 
ti'durit,quo Lbui u~ Ui (ID rur,c,lom. TI1e, rn~ of N.b.tla.e.iom '&1U1 ,h<vND Yrl®J "\ 'eetoc- Atiilim11tic." 
PIK" 00, Tll.f i11put di!~• ,rnl1,1c: :file MS(lfi1ftl W be) I nrid !" (a11y a11.g1.1~r miXI ), nd tlli:, at.a.,' Hee ~ i.•. 
t(l~ nro _ tn~ to M ,U he 1:tn to Ru,, l Th 1nalce, lli pl"(lgrnm mo1t ~roor, ),OUI m1' iru;htc'lo .a rr-J 
·11 m"°tnrd rori .ndn a.fi,er the t.nbrl to llWffl WNI tl11U. rtrc ■l;ill iUi~ •Btors. a.:rt1 lot.nt~ nA ttill tbrc.-U,Rb 
R111.l 

~8 
I AIJPHA I \IECTO"I [i."fl3iM] 

(k] 
G11illi!J TtlETA2 ') I AlPHA l 

[fil 
l!RCLI 13 
~ 11 

mspt.n . 

CJ0 REC 203 

1 LBLTYECTOFt 

02 CL~ 

Q:J:TT Hl;TA1 "J 
D4 PflO MP 
OS.TR 1 ? 
i,o PR() 'PT 

IU P- R 

08 -
0 TJ ElA2 1 
10 FffOMPT 
l1 T~2 • 7 1, PfCOMPT 
13 P- 11 

15 RCL 13 

15 RCL 11 

l 
An al· •Y- . p~ ,on Q1Jl-iooul- btrt lhry 
tir ke II progir,nm IIl'l.l 'il (• i.<-r lo '11.lM!, I( lMJI !!!kip 
clie, p,1'ofu<p'ls,, jw;t n;membt:r- 1,0 e1u(\r ll1 Gm, 
theo 1'1• IK'J1'1mted h-y t , Do il1is 'bi!fen: 

-~LinR: t.be p1'<1g1"ilm.. 



K 'IU fDk4,."ll!I 

. (!ttli1) VECTOR I MJPHA I 

45 (&{) 
15CJ(M] 

ZM (Ern 
40 UVSI 
[RllSi! 

Di.Q}l~y 

17 R- P 

u ':?:.nJTA• 
19 A.RCL "t 
20 PFIOMPT 
21":,n .. 
22 A'RCI. x. 
i:, AYI_E; 

D~lay 

ASH Y'£CTOA _ 
S Vt::CTOR 1 5 

T~1• 7 

A1 ? 

THETA2 ? 

R2 '7 
_ THTA • "'1.'9lB':I 

~ R 113,2 17 

'R:(.w)~ l<9 in Y~y~ r, :Ir ~11 X-rega1ilfr. 
.Avi11, I h- lirmei r.1'ff 1'7 lll'fl I ti)• f 01 NM-
i n :reru:lillg tbi:! ruiru.i(&. 111 ratt. tti~ row ~Ml 

'M'.:!Ul.t be more ~iJ;e, .ill'I MP-4 l stan.dllld !\lllc
tiA:ln if h. dkLn"L mt1dudo mf'S801lt3, ,IIJ:54 rC1D{lrn• 
her. th~ i'NtlHk1g I11 is, in tb(o Y-1t~ ;?:r 111 
; o tlhe X-re,:i5tc< I', 
The l"'P! ,,..,.rr l fullt't,ion i.J. ~ to dit;pju · ~~ 

lph~iJJtCT 4~ith ~ ant.Ii i11U!m1~ itbli 
progmm. 

(Opt ional, Pftr momory ruid insor~ E D,l 
R wm w f;x~13t1on mod\ • 

} 
i11i iltM VE.G'TOR to mhe {j]J ley on the 
UM:t ill~/JxlaJd. 
f'.««lll.W VECTOfl by p:reDirmg [ill] on ti, lht-1 
kf.l~rd { IJlE!R 011►. 

Plo~ mps. disp~y,. ?tt. 
Prel.i! l&i) ro wn1 irllll ptDl!mm and SN :l:r. 
Cfiy l)\,liflflo•i~iqg l 'fH T.\ tv, 1 iH "A, 1 lwi •..dtole
d~il)• r.t11 Gil ililR H-1\tl~J 
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1i'i3 
1'13i 
115 
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117 
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1119 
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1~1 
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f,'iJ.• uni rmi or:l11fot""mnl i1;,n gorage uut,;idr ,of:mB.iri mcml!;I~,,. Tb&,:tc-1111 (wt do11't Dll'-10 w) be, lii,eC 01 

menapu'.luud hy p~ 8~rini r.L m di i-f__p-41 la lila, .kcqiiDJ 111&'.nmalion om fJ3per •nd (Inn 
tltaJ.. t1a!(lrmalitm i 11 labelnl ti I teen. iri a .lite ~110 •xe@pt th.at with the H p,4 I , ' ~r lA1 modil.)i 

OJ 's OOJtten~ 11indl t.n,gth, it'11 ~ to ketp tbt',ii, fiJ pri't'tiir, n.n.d, they d.o.n't tllk up apuee iri )'Olll' 

Th' fletticm Jl)lniM liow lQ (! • :IA.I aod p1n U) I.Wet, dn11,11, H!i 1)-N)tr,run fLlc-i, , TIie emphn"~ 
~ 1>1' ttnct fil md: I.ht< 1 n Edltor, ~ torin,g ten i ll thr.! HP-41 ii urrnttJ to Ll!liJt fib. D :ta fali: 
zmd ProzrruD m IIR ■kin .... l,hi(. d4ui r;tc>,rnp J'(igil,U!lill nnd propama in mnin lill!!lll.01)' wit.'1 whim 'VU 

a Sireoo)• f11miJiR2'. 

Storing Text With Text Files 

Th,e, HP-n iJII n nu1chlne ch.al funr;t·o:ns OD man diff rHt tf.\~I. - iJli ~al.'allfltiollf. p~om1ng 
in,IN(ltioos !'or a.u1c,m.mc it".alnlluioDJ,, ~nd oau-ii alplud,ctie m1e»1~~ •nrl ,:00: (die- A p'h., 'k ·~t
Thcff' i11 on• mooe l'e-,,~I t.o the HP-·HCX: ~ i tcHting. B:, ero11linf (ile 41f '1':1'4., you taa t;t<m! 11d ,c,d~t 

·nLi.1:.n 11M1tc:ial. ~t liJ~ afore w.rrh,. r , t1Jld m.aaa 1,1.g.ina: Im)' ch.-a~~ th )'oil cH proQllC<• 
u IJ tlM!i Ajphl ~bovd. t With the 'text Editor, 11. ls \ll't')' ~ ¥ w prod~ r-cm;I. upda~, imdi ,er~ 
lt'.li Gtn. 

ttow a Text Rle is Organized 

113..,..l'l' l'ue- iii i~11tifi.-Nll by ill namt' (JUj progan ,am iidfflttfied b-)· L.alx-h1) u1d ly,pl! •io tbis • t'.h" 
t)-pe • tML fil~l- P..acb tl:x.t Jibe ili C<1ml)()IC(i of '"---«tnis, wtiicb a.-. eompc,eicd Qf ~.n. 1'11.e il!IC01ma.
t;on •oout m.· n.am • type. I.ff,, bail pojnt~ ia ~ton.,"411 llt the 'biecl[luio~ o.f tho mo i l, lll hr:ad.e_r. 

• Th,i,, DI tlvmtlfh ut eornl in tlv ~ an .._..,.. 111 aht- Jll• 4! :l:l!tmA'l" t luC Rill IKiU dJ\'tfflif lcindl el lnt,:ir 
awi'iEe>' 't1lne, ronc~ we a,,,--,l'T4 iJ ir,lrt DI, J!ltl' 13, ·F.1~ " ismttidn! ,...fl'lo;I)' 

U!i bo>~ Gl)ln.l.,d~ Hn«rta~· i:'lud~'Cld:rllR 

,\II Alpb dlilaflld.l're 11nd d I llttllrd , kl t.li'I! /laKklUI sw.dai'd CMc f:Qr fwtllll"'1fl l:1-.n--
rAS 11, p.....,.,nc1'1'.1 9 

·-,., kl ttr u1w ·ASnr • 



11 Swnng oa 1 D • a am! Progmms (:; 

Th.e d~m bekiw Bho-?o'B- a limJ1Hfied ~n.,JO'D of too '?UCtlJJO or 1'.11 wt 'fi~ oomoo SEC~ETS wiGh sb. 
ftlOOrd& IThlffll iiE< n mm dlJ~ ru:td lMI-0 ~ d pL¢io11 of iitir. iitmclllm i:11 llll)Ctio-n 13., 

TE XT 5 l}i• 30 

File · anwi 

File- "l\'pc,, R«ordJQl~~r;ror 
Poill-1 ·, nd Siz4>' 

rlrst Raoord t00• 

01 BitYCL[ SEPIAL ~o . DrD 1472 

Last Record [05) 

11.l~it1~ni 111rd Nh1m111ry Jleq.u~n m1mb1. Wbtt11 ;i,vu C:r4'.!iltti a lbl i'ile, )'Qu Jul.bl aU~ 1.0 ii a ~calJJ 
~111 of m_em,ory. chat. i!.t. a oe_r-liuo runc·.ibf..t ot ~isura- ih m JOOr.,, ll' si i.e-.st j ~o eat.im.1tc rouzh.J,~• 
bmw mR1lJo' c gimrs. co Hoc.a,, lor tbe ten Ole, Md th WflGO tl:i m si wt ii' if ~vu ~ 1110 <or 
~ COOflL 

A (~t lfil_e, rou.i;1bJy ono ~t(lr tl}f II'Ol"lllllf)' for ~cry ilL'\•L!n dvirat-L,c_n; )'~IU J!!U.l itt a r~t ru{! . . Bach 
rttord you t.c i11rid tho- fill'- i1~1.M alxi ocoo "'c,wrbead" Hpi!Ce in O'l.e1Jii0~1 equj cmt to orie cl! ra«t1 
,r_m,:h. • A moro dt:ttuliH! .~ri1,1tio.n ot me JIJM'IOi')' iflt!lLJt"ll!ILt'.ll:t I.!! li'i,'(>]) iri lK'l'tSO'lll l3, 

For mnmmco-. 1h bov-c n1111l1,1;il '1N 149 ~md.Cno 1i.111Ch.idut& -"l~) imJi 6 recimh. ThJtt makes.:. 
w~J f L49 + s + L 15 c;!i.l'lr.1'11;ten.. lf-6/7 m'll'.!(LJ at 11'.!a.ol!l 23 whoJt'.! rttiiite (i r fl,() 100/1[! ctii111a~thl 

1'(I rtdr;IN!) ru ~ for Ch.iii t~L Gtf. 

R~ rdJ,; lllll-d C li111r-nci~ . 'Vt:1111 me Lhink t.1t reconb u 'lw:ing lVUr n1dr.1 id..ta1 1?11ll'l,1[';5. in a I iln or 1'.ID:"
(Pull.L111g one entry per 11ii00.rd, ,fl!i ili11 ibu SECRETS me, JO t'.!8 le'OO.illll: Md Jnilliru:: f!CQC~ 1(1 •f1'!i.i,•kl11nl 

• )-:~ Tbl'.l leai,tlm c( a h"!ro'Jld deponds on ti.ow mnny elwl.NK:t<i1'8- J~.1 ]Mil i11 it. wi1h. o. m.a:.iD1urn or 
d1amclf'H<, Soi (l\'(f~ rc,r,oro in . ru ca.ri h.-v fl (tiff rent longt.ll, 

f'. fc,q- tJ.i, , H~Tr, l.hfra ,.,.. ,._,......, :-r :t melu6nl in IM- lilt, •ilw fflM 
L-.m :n,;:a.1nw. ,..,. !aliiPn ~ .&r.:ller:ull!ibollr, 

SQ,;lJOn ~ ~ a I D 111 !'It! PTCQ'o.n 115 

The File Pointer and the ,current, fUe 

A pro,gnm mom.Qry u C1I II prog.rnm pm_r,t_r-r ~~ i ruli"4t:e 11.h c:mnmll. program i 111 PfQKTJll'l'l mom.ory, 
~,.e11dcrJ mem1:uy u. " File lfM)intar to ilidiQrte tl11,:- -cunt"-11l Irle in £<xlf'~ ml.!JIWJI}'- Thr f1I,:, PQint.cT i!!: 
oftffl ,-n,o'w-rd (tcs, pare ot a •ecilic f11ott.ion• b)• jndiCiU ~ in th ~ha ~ilir,er th!'.! t'l111tl!el or the d:nrred 
rt t' • 

11i ,:1;1m.'e1r. liile i111 &~ une upon wbid, l'i'-e ,upemrjoru. act. Somei nJe '1mc"tiotis 1.e1 th eoot!?l'II or tbe 
Mplra ~i,U-1'.!r Ul deien,Lifle- 0 bi_d1, l'llo f(I ~Jllte 00:. lllld, mate wt fi th ("llffi 1, ru r ir iilM, A. p!M! 
~~ tur jj f'1opi.r. t.J1m di t'lmd.Eorui act. ,n ?o·hlcliJJV m ~ 1.lrem;!y tlm ~rrCf!t Ji !n. 

Tl1e Aecord/ ·Character P-0inter 

Th fl'!(lOrd/;;1,■mcwr ;poi 1'11:1,lr ~ 11 t:.-.q,•part m.1rnlter Cor ai.kt:re ) .lilitllt.ed fo 1he header o:I .riU ten W'sleii. 
'11iisl pojl'l~r fodi..etsre!I wbi.ch ~.ti ,,r..-) and wbid1 rlroroc~, {.«c) are cum_nt.. tllat l1,. ""1hk.h d1aU1,CUir 
in 'l!l·hicb rree-ord wtl l be 1&ttected 'b)• 1:be oo.x.t c,per, :t.5011 111nl'lt. to .nht1 -cbu ~tin. :In it-lie SE.c~ETS U'l:t 
fd!!. lhe pchator i G.()(18, IDO!Ul.JDit c.bo f!lffl'(iDt eh r:JlCt-0r is ,OOS in ri ord OOS. l'iwr?,bf•rina rarl'.f tl!i'~h 
~~ ~tt (.!ll(l fm1t 'f~l)rd or ~~JIICWir ~ (H)U, TIii){ 001. 

T 
~Q:COIIQ Huinbcf 

(~op l,oa,d ing ;i: Oil 04,) 
C~r~I r NLll11bor 
(3 digit$) 

Locating Files and Ad]uis1ing P-ointera ,( I SEFKP 1) 

!5 . 00B! 

T 
Clio.n,t~r • 1)(18 

Sutn~ rd!.! rli1~Li.m1!! act. ooaJ_v 01'1 wblrl~r 1111.1 Is aLNad~• di.to c1Jrro11t fil.k, '11> mruuo too li\!rr 11t fil • 
clilm.ge ilte ft.fo !l>Oi I wr adf!tea by wing ,. -f - , ( k 1J0ir-1.ti.'I" r.is:in>1 ,~ l'\tJ)l1JJI rqr4l,:-r). 

l. Pill the me 1U1mr bi d1 Alpha ~lat r. 

.!. .Put di addllCM for th r• CO.I'd/ ~r JJ(l!.Wr rn~c~ in C 1 X.•ttiilltior. 4A Hctl .,..,,m Jo,rate t lie 
11m. cl!anr ctC"r in • ~ fin;t .recucd.) 

.3-. ~ecute 



F 

Creating and Cle ring Tex1 Files 

"ff!c- itill}.JJbt Vil8:,' to ..wrl on WJ:t. m ' by usin,; the 1txt Edrto,. ;f'if , bo-,.1?'1~. ~h IWI',\ ompc.)' ri.to 
ml.lit bci crc-«tcd ti llllfnl!l. 

Creating Text files (lf~FLAs J) 

Bolo:rt:1 ent.er.i11a ■rnl mrin1t tnt. mAt,qrinl. flr-Bt ~ up a ln:t fil (111 14-, 111 otde-:r- 1.i 'l!rcate a re-n 6 , tli 
computn mim Im°"· t'M) th[-og&: 

The :ruim .. w ,Rive ihe fi l~. 

• l 'bo aig, rn11:nber of RliHten.) (-0 e:r,, . to tli fi~. 

Gmit i111 .a .l"ile l'l.1»o mni: 11 it tll QJJWn.-t fit. ]ti Ctt,8_•• .u (j 

I, Put a n■m,;, rn tb Alpbili epr.-tor C'-lD to seven chilri11r;t ). 

2. f.:11,w tbe Ml--1111.arod n~mooi or ftlfi r~r.11 into the X-~Bter (the nrum.al ditipl'.ay). 
a. BHnicr .£~!> ,~ui /rlo-ASCJI•), 

!:mic _ )".)lli p:obabl!J,• V.'1!'!1. lmo aM8il ?t timo jvat how m11.11:h mAti.lfial will rnd 1:11,1 in :11 11:i~n ll~ (nmd, 
even i f YQl!I dJd, )l(lu ~r~ 'MJIIIJd.ii t "''list tQ OOU.l'lt. cl~rilii;l:e")• ~,.. •C'--8.fi en.imnlc tbo mii:nbcr of 
"'"'lli!n 1tb11t. will bt3 ~ (<03 (i)lJ pa,a 1 ~ 4). You can e1tbt~u or i:odlJl'f' ib tile 11i J~t~r wa□g 

u 'H 1, 

Eump\e-: Cffl!lti- " 23-tt.gialM tal fmlci al.UDOOI SE:CRETS, pl"C'lk)_rnto:y to. fil Ung j J wiAh a aeti_(!'J ll1f 
por&OMI riumban ■mi -~ lllt tbe l!'JUII of th~ t t.ion, 

!K o-ymo.kfti 

(ALPKA I SECRETS _,, _ _. 

23_ 
23.000(1 

R11111t1Qbc:r ro sd Ille Alpiti!i ~1'111 to type 
Alplm 4;bnj, i:lt: 

Changing tlle: Siize of a Te-xt fiil e ( R@[J) 

You t -llm r;h BS lht h!ll!I (If lhci ~t d ie b:i,· ~f}!i__glf IJ)(I miw filt!, hTJC (in tho- X-Jte.gu,_1er) mJ tilm 
r!JUC\:Jt_irig .!!LZF (l'ffi,ut PM, 

30 I~ 

D"u,.,"1) llil.)• 

JO.OOIKI J:,m1n.l'JI; llM' Cumnt lite CSECRETS) lo SO 
n;gt~ ffl dem!N. m,;icU)r)' (fYtl:U rJla~6 
11lr~c ,rr oo rrGt:ll>:N:b and 11, 4;l}ml ct.en i_n iO. 

Tb mi\kr u l'itt. thr ('IIITI'ln fill\ YOO n k"?T ~ge- l lJi). 

C~earing a1nd Plurging Tex~ Fires (Lc~1, ®)Rt- ) 

"T111, Oat 00 Progr 111 

• Tu ckor IL lik'111 ~•-ents o.nl.r-li:-avi.n i4 nnm mid i;iz sllix-lltiOil-jKII cli Iii~ rinmie in ti)~ 

A~th.:t !Aljl:3I-e<r nd l!l . , (Mi' fi~1- -Th.a c'°"rt,d tile broomn. ihe C\Jrntil rue. 
• "{b puq;.~ n mr-rHID\'U- ,,. conle:~t.,;. 11 m, .• -III'IQ filNIOO-]JUl lhr filu il'1 mr- ifl 00 i\ lpl ft"iJS.te-r 

/ l!!'ld &fC1"-" (r:ic~ fit.?)_ 

Enterjng and Editing Text With the Te1d Edito 

Tbu H P--nCX i Ntt;1~ r,qtl:J e 8JM',C.l8il fo1Ld i.o11 al led - 1he "Tun Edilm. 'Jli • 1hr. ~ lit.or -ctt• 
ati:-il dlft.rerit. apc:,m.Ling llltl,l,1e, wlr n-in 4he k9);~ctl iii rt-rlofi111x l Oh.it ~ , U1e e· lui'\,e riiiff,r-rc,iC. 
oprrr,rn OOl'lB~ fil1d the d13p~- i11 :r,(l,(J,1•gtmi~!I. l11Btead. of opre,au i11.g with -ri1Jmk'1 nd calro~Ljon., 1rnd die
'X•tt'~r. bo 1Kt EdLto.r iifienite:1 with ;\Jpbl! i:b l1W1re-r 1:1L-ri11p ~ ttie11 ~ - rd!< (t1n~riee) ~11 a~ 
Iii I.Ii. sfri-"' · .o i ol cliararltml lhnt ~ riot- 11tJlli>Ii(lm an mntLnlttion or ,11 (l:trilllK'wr,J 

,\ II o! tbc Nliff~ fJ..mA:1tio11e are 'nll»lflrugr.nmmnbl' iM:«-pl for tbe l\.01ttL4'.ln thllt cti~ 1tiJ Iii• Edmtor 
( -'_. ), Theccf1u • L~ n .EdltM ('.flfi be 111..-ih-a~ 1N\tbin a ~ram, so )'till 4,1r 111n1,t,1:lt<;r u~r· ( oo 
""-()(ltd ri~ to be 2DC>llitorim; lM l}fQRmlll) could 11..alu! I) U;Xt fi i:ml~ -8Ild el1.t"1• ,w:n I.he ~n-rt Ed5to:r 
wtmn dODC•, 

'cnt~rin91 and E~ i1ing the Text !Edit-or ,t L E:C • > 

White r.bu 'fmL Bd'il-0r j · we. 1 IM! <ell'liire 1H f•. LCX k-o~ e re-di:ifuw-d far c~ rx!iLHlK' 1unct101~ 
Tbe ~t 1r,an~ui tu-111E pt(IC1JID_c,nt Q:f tile h•-D eJli1-in.g fulM!tDQq13 m li{Wljj on U1e- La& ot-Lhe UP••UCX. 
'-'6 v.-.11 u, till!' di.-rarn ,mm i:r ii:m ooklw. ('111u int~mliliim i11 itlso 1111 tli quiemt ff:l.'lf'crr:n(':I' 
Oui~n-,Jr 

'la eriwr tfJ 'R;xt Edi:l.or. P'Jl In!! nu'™' of th d i1'N'.I me 11:'1 Ll1~ A~Jia re,i11tw . nd 11:te ,, 
An im1pty Alplu, 1t,iste-1 ~l'i t-h~ turrelilt fil . 1:Tb blill~i'-ll cbllfilCC!?l in lhoa d-i@1n.y il!"ld il'ntt-s 
mu p,i:!f;ilLOn ~, l'hrrc, d10.:rncce:r polnte:r:, itn.d • m:pl intd ••lfl,(! f 1-oo llCXll t1ei:uii11~, 

• 'lib ~it. tlr Tux:, Ed~toJ~ pr. - I Ell.H 1- 1lw; ,:;nm 1w t!M, LON] l:ti ' rr11i11 wil I r,o,\ lt!Jll I ht, 001.D-
pu.iflr off.) 

• Afitt ;I ttJ lli\UHJ.t of i.uctiwt)', t.hfi OOJIQ)'IJ'•·r utom,H iealty dead Mlt :II 1,h,c 1Nt iEdito:r. 

Th onbr HIP-41 aru'iut1t:C..ttit111 ~hat j)!f'mtc1 FMtlt 1.h 'Int- EdJcor ■re-: SAT 41~• btiti<i~ pn,'Ni}1~. SHIFT, 
ALPHA (Alp!io. \lccybonnl 31eti¥ J. a11d 1. Ttti; 1 i5 111~ w ~1Ki,ic8t(o ln&en mOtdi:1 C~Jlttfoed ~w}. \\fh,co 
~-'()U art dtJ!' J}:lil1;11; ·tft ,:;tnt,IJ;!I. of ell utn1111Cuflior;I; rill! ~to~ ti} luit at ~ 'f"'l~i )W t'n f-Brrodl Htr 
EdJ~o~ 



• I C .ll1CI !?r • m 11 

The oasplav and ihe Cursor 

~y-Reoard rncilealet 

00! - ~&Of 

\\%.tu > LIi e11rtr rll~ 'Thd Edi,or, )'Oil m Kee t!Jci litinki•1g i::utt.w lan u1dn-t(Jffl) al'W!mlllL114 iLt ditpl • 
•]tit wbmfl"'flr: CMfflC"t,:;r ~L i ood.er, 'llrn CU'.l'S(ljj' rep:m.tnt ii, p,oinl ol a.rtM L.y; lhl is, ;, • llO'Hll )~Ii 

11'Ml"' • nc~· rllnrn~u 'll'iU oo mter d, or rm -Ol1d -1)])(1 d£tlt-M OJ' ov~n,,.,.rUwA, 1n a" ~y rocoid, tile 
~qQf nJf l'(H'IWII '11\i~h en f."l~•T. ,wi~-r~l)-7,Q rndiCM(lr ( •. At. too bqiirmi l",Y. ,of I! lt«lrd. n t.'IYO
d;git_ 1,eoord cumber bppRn. lit t~ l.d"ll 11idc m[ the duptft}I-

W~~n ),"1)1~ ,cl'lt,:,r ■ le1J;t. filr;i, dmJ fil~"!lll l"l'a1rd/ <?flrtTll-Cf~T poin,.o·r ck,t~~jil,C"A, wlJr;ire ~'Ju: cullllOr ill bil, tll 
ill, wfiic:b l«-Ord and w~at p(li'flOII of tc3l ffdlm '11,·m be drsp~yerl. Unfo ;)'tMI l\l~r die ()Oin~r (with 

1 t ). l:he point et wl1kb }'Ol'U. ~ite:t a .GIie (1.-..x~tst1i; ) \J.·iJI be t llll same fu. r.li_ea poo111. (:rom 
wh.Jcb :.-ou lw wtod i. True so _yoo ir..an k-.aiJe tb\> Editor imd m&t~1 l'ffllrH w t \ii·.ima1.n Loaini ~ 

" Q ' 

M(lffl dotD.il,NI .m;J!Cd~ !O{ tbt ,;li6p'.lrcy ro cbn__r Ct -llf(l iocludrd in cl.io.Jl HI. ·•nrn 'Ri:n Edi:to:, II 

The 'Te.t Editor Keyboarid 

TIM! 1kt Edlror keyboo.td, u shown In the dl.a.gnm below and 011 yl,J(l 'ba,ekplflte, or~~ HP-tlCX, is. a 
!Jl@!f'l'fiOt. of coo Ab>b-1! !k rbon~ it ine:Jl.ldl I.Iii ~ Atp'rut difflKlWra (i:i ih4!.KI on 11'1~ .ncwo'I keyboud.) 
1u;d ti: l}iftitd .i'Up!U'I ¢hn1ni;ten1 (Lli ~Hgiq; pl1111 Hw go.'li;i <?.lmr r:t d!ow11 oo loo di~i!.1m1), ln -11ddi
ti.(Jr:1 to t.l-.111 Alp.l:io. c.lwrnct.er et. ~-hkh ;)"OO need for wril i~ 1.cirt-. fliri tbr. (!(Wll"1>t lwys, whi h 1:lllll'tfl!L Ut 
nit&O(, record rori:natktri, and elta~r i.n:3.e-tr..ion/~C?Lioo. 

The. No:me.r1c K(!lyl)ildJ Tile Alpf.uli ~rel is .tuUlimttka.lly iitth'tlt~ "'·hen ,>VU a a:.-cutc _J 1111m• 

ua:J~ loot oo~ wj)(l11 o jj. fri'i800ted in a llllotr.am, TIie 'Jiu Editor r(ti.tl.et tbe AJpbfl ~1xum1 w 
too munwi kciypod. Th mmt11lir ik YJMd i11 £1oown ~11 th.ti • oo ~ f«iyboard di.Jff11fl (C !Ml dif~t • 
di,i;in:in! Jl'Qint, rmd@E[j)."' "'J'h1.1 r:ium;r-rie ~ fP.'11 ~ llU;iO'"ll if~ wil l bi:: ntm111 Milit]y d~ It. is 
act:l,.·ulftl I>)· pre&ing ! MPHA I to dnttim1.4!!1 dn~ Alph li:,eybonrd. 'l'tiu mu~ lh.e -di,silto h«o111c t !M.i 
uniibLlliedl t..in.cti.«1 , and tUmil'la.1 , .attt! to tJ..e Alpll:.! char:ac1~n. !Pra1i.Ji,g I ALPHA I III M.lc(»ld ti1Dt! 

air1 imea. too Alptaa key'bo31d. 

-
N11mc,.ri(t] K•"":ad 

[AI.PMAofl!] 

The Text Edlrloll' KeVboard 

t, J 

111191111 
1111111111 
1g ll1 IIIIII _ I __ _ 
II Ill Ill Ill 

■ II El Ill 

1 1il 



1.!D Soc:liQll'I ~ Stor,c,g e , Dat!I J"IG. Progr 

Tlwi Coiitrol KaJ'SI. Tho oontNil fl.n,ctioo of tl!it, 'IHt. Ediiwr M(l I~ in di tnJ,!,e bc:lgw. 

l!M tu, E.ditot' i(1~ rd 

G 
C:D-IEI 

IIDil 

I ' 

()pen! ,1 Cl !I 

Dilftllll' ,c,W--1',!:rof, {P,age, 120,. 

MOVD ~f.JT '/cir or tighr. (PB!J}t!J 120.) 

Move Wis« ~2 .spaca ~ QI ,'!fhr. CP* 120., 

,11t¢1URc.place i::l'taraciM rnooo. A ll){Klloi 11_ey. The '1 
jg, When IM-er& ll10de 19 IIC \8'. 4,f"B~ 120.) 

MQvvi eo ~ ,of;(Jla. (P.1og-e 12q 

.WOH to (Jl(MOU3" re,co,o, •Pllige 12, ,) 

Go, (C' ,~ '# f1ttl.i. (Pago 121.1 

06.'(l re CW" roor 1ocw-0. • Ptl!Je , 21 • } 
hrnift oow ff!,CC,Nj IJtlfil CUil® f&Ct>ld. (Page 2 • .) 

l'lt-S>llt~ DaW r(JC()fd Qltt ~m r'C¢0/tJ. (Pa.g 121.) 

Em Te.d £diiol. (Page 117 .] 

Act,~o/~~ Alpha kaybo,atd. All.P,HA IS t 11 
!hi" ~ d is 8ttl¥a. (Page 119.) 

Writing ,and Editing Text (Cursor Control) 
D,ol~fl 11g> h■culcni; .. 'Tli G ~ dcl:t\e1; tl..e cliamct,or 21r the f)(f'":,.11 ion ot mhe nimi,r:. H cb' a iii ih• 
mii;kJilt- o! a retol'd\, d 1r cbilmtfl! Mi di · n,gbt 1110\lil baclc to ffll illi:! pp, 

Mcn·inl,!l 1111.!l CuNOr, ~ a.cu.JI 03 1Dt)\~ Liu: 1.:11roor OM chamc-ter LO llue hm or :rf~bt, N@('C.'t.1-.l']y. 
wichout aJ1@'.i'in, ll~ Lc:u . The a:irao.r HDl'il>l [l}(l'ifft be,yood i-hri -cumsnt. bcjil!lri~ or ond nf tht :rt'OOT-d 
C'iii·bkli .iii om, poai.tioo .n_fin tbo lrm. c!w_r,ic-wr}. 

- , -, aoo -, - n1ov m cursor i:2 dwntetor& ~ono di~pl~ •lonath) tn Ui '41n m 1i ht,, ~poet:iw1~t Cli~r 
loo11: rttord , )'OIJ C81J ,1,;ut. Co Ui.e bt:Kirmin1 qt.1'icl:I:, by ~Jn!!" IRECI> !. then 1 ~, 1 .) 

1.t,S(lrt. and R DIBioc M ooe. :Normrdly. 'by d:ofn.ilt. dio EditOT iB in H plm: • m,:,d . Thl!)L i11, t{lnr duu·• 
actel'tl :yo1J tnWr wil I WTi ~ r • 11!1 cfinJ"nQM prvviour;ly int 1+~111 poe1itNHL 'F"i! et1W.Or ~ die-ad Ju,r 
rn h ,clpir~ r ,cn l'l)t. 

r.r~flR: :5 l~t modi:-, 1'11 cbilnleter DU t)]~ i,; j~Tb';,(ii j,_11,t. nil~ (Ji/ 111 cilalloJ'. TM 1 
11rtnt;1111C:i!ftor- i!J. di;sJ,f.Jl!it"ffl whil Jns.nl- mode ia or1A To relum w kfy!ureo ~ 5,r,f! again, l_itr:1; 
-11 1.anh 1k ,. 

~ n,m "4ld dumelinrs. tit ~!lo tnd ol • l\t.'I001d ir, f':ltt11?r 1cud!!. 

Manipulating Re.cords 

Adding Rtto:r . Pre 'ing: I ·+RECt 1 intMJrt.11 11 (1"8,'1 ~ llt.Y r :Qrd fJ/kl' - Nrrcn, reNJrd. 1u1d mo, ·1.111 
lO(I curt1(if lo Che rtr..t poahio11 JII tbti 11 ·a· rtc'Om. V,r,>pin g: illl!i(lrt.,l ll ill.fl\\', lilJJ-iY l't«!Ni &fw-.1 
C.hic l!!Jm:nt. rrOO'J'd. 1100 rnov lhe i!litsOJ' LO Lti fiffl p&.uion. 

TM! npPf'-1!~ in ~ rt('(lrda, Wlt_h !!'3(:0 111fJW record, tbu Ei.d ih:ir 1UJl011100.ic.n LI~ r<:•r. ,nbl illh R,r;p L 
m,c;xlt,. . 

Jh,:11.')t ~ng: 'H~ . ~ • ,del 1M CtlJffil't. rtt0rd iu1d hm\ ~ Cldl'f,Or 'tO thci finl cJ~r• 
n.tt_cr of tho nm:t n-c~rd. mr • IMJ dntcwd l'IOQrlffl WM tbu J ' rttOffl, tbuli Lbl' L"tidOr Dl.a'{l'll lo thl,' l'im 
c:h11.n1ctff or ch~ p~t,;L<il n.'(:OJ'd i11,;iend. 

,ifovlng Among .Heror dH.. 'I'~~ nrc Urwc Ql}(lrn.timls for mo\!iolf mon.ti i1&00rds:-

• (!Ect ) JOO\i il:11.1 cunor ~o illifl rlffli cha~r of cbe M".lt retoJ\tl, ir 11t"n iJI tn 

• -- .... ill(J.ff:'I, 'lb . nimor to lb r. r,;t cfot~·r of tho Pff!''iOl1! t ooro. ir lheJ'I'.! JB Ol'Ml. 

• ,1 •••• rn mm, itb(i (llE.wf to illR· lln.t chantcte:r ol tJ1~ ~rDNII n.~ tr:. u a ,pammc J' r111u;,it;c:,,i. 
wiiich, "'·h,r,11 ,..,,.,~ c1,1 r.,r ■ lhri -dillit ~ numb(; • (i O _ _ • 

ThiB f~11ct-io11 m:,rQce like odlu pa11U~~r luaC:f io11.'C d • ,C.lCL'Clltud w.lbl"n 11( I th.c, l!ljllll .. ~~ Ill mtro 
rl'\, (100 prio1 to 'tbnc. the kD])Ul dEgi BIid ~Il ilt• fu11tl iu.11 llRlr ca.n be corftdedl lWll.8 G-

Ex_ampr« Tke followiJi;,g !kf-)~k.• ~im~ ctttite,; i,;, lti:Qrci..'I of; p:nQnnl m 1m~;i-:t: nrul 90d . in to 
tlw. emp mt. file SECREl'S, wtu,cb WM! ctNt«:.'13 in th!! l!.ltlmpl.CI 111111 pu~ l 16. 1i'ru:- 1.4,o:t fl;\r c_~ IT'Cord 
is oown in th clli am or i]l(I rut.! O[l !Pll.fC n,1,, 

Xo~trolu:s 

IALPKA.! SECRETS !~l..PWd 

FO_ 

•i ti 1-, Ac..C. T, S~•• S.S 

I All'HAl ~ ....., ...... .., 
l ~EC♦ I 
=311':YCL S FllAt NO 

Gm '72 

• 

oo r 

ACCT, 5WIS5_ 

SWISS 195463_ 
01 .!. 
SERIAL NO,_ 
No. mm 1472_ 
02 .!. 

~'Pf! SECRETS in'!.(> Al.,!111 ~•t r ff ~t i,m"t 
11riU i11 them. 
Tbo 1 .md t lM"! t.md(lrsooNl alterl"lil'ttl hi ilwt dii
pli,y, Tiie .tp11 kc;,Yboa.ro iJ 1.1uwm t.k b· 
Atkl enc pNt !t1re (ligatit. 
U ri.um..rl(' MYJJOil w ,e,llt-Or di i1& Curo 
Cr Ille,. M<C() Dri re,:; a rd (Oil ► · 



6- S · ng T ~I D l! 

Keyi ·roku 

r.:R C 1 ,!.DO 33 4 

!->REC-4 ] 
;.,,t,.SSWOrlO C-OMP~IE_A 0 •.1~ 

( ,i, '3EC I ] 

PHOt. E CRl:011 CARD $& 

GWWO 
SSN 

I ,1;LFir1t 1 ~ a,a..4,4:2i1 

Prcg F 

Diilpla · 

03 .! 
O. PUTEE-1 OJ.: R 

□41 ! 

0 123• 56NL 
D5 .l 
SStL 
OQO ,e.,.4,;i4_ 

.El'ld or r«(lr(i llll.. 111t'f(l is rio ~ l.e:i,• OtJ 

the mtmoric t'~ b,wh.e-ns rouJd be slll>Ml
ti.m'd (~) if l"IWl'.ltirJc ·eyJ)Ad v.~rQ Wi!d, 

End or retGrd o.s. 

I~ rd 05, th ";nh n.nd tn5 II'~ 

U illifiHine lle)pad to f.!l'lltr d igita. For 
b,n,llema M !ll\UMrit I:~~ we- I ma I. 
Ex.itl C:bc iEdiw.r. d_'iJJpltlY 1,oturl'l ~o X· 

~"~'· 
~ tbat, to sl:ioru,11 .0. rt(:(IN} h:ms,._b. ~l a:n.t 1(1 ;go ba co rOO>rd (M il!td abbm·lallc c; RUlfT 
CARD u:i CR, CD 

& tlfOffl 

I Aiiit(.i. l I Al..PKl. l 

,,. )@ ... 

GGG 

CEHEl 
ElEICEl 

OOO· lr8 42.,L 

1M fHotlE CRE 
tf CAEOl'f CA 

tr Cfll~ CARD '5 

CR. CA.RC ~$5 

CR. CIL !i.55 00 

CR. CD- S.55 00 

Staring Data W•th Data FJ les 

a.t-k to make ~ Lhii riJ • Ji.ftm SECRETS 
is at-ill io the Alpha ~llUr. 

Cun:or ii ill lllml'J JJO,SitiOJI, l\ ....,. at I 
:Mo,,·es tcm p n-vjl'.1111. wou~ 1)1.. 

Jl.fo\1e curao:r to t-lu - i::" , 

ff,r;pll:Kff "E" with "'," 91nd dot.et~ tbrN 
i:ah•r,-i,d;(lq., 

'l'bc 1 11rna1,1ooiau,n fo the d~b:, incLica'telll 
'.t11 rl iJJ.()da. 

T hi-- OOll~nb af dnt11 ~~ rqi~tm-.s in m in m<l111Q!;)' Cll1 l;w; oo,i.erl. i 11LQ dJtn fi~ ill! (Ill nidcd mcm• 
ocy, froo~ll;g llie ~tf!n,; in mil.in ml'.!macy !l'cr odi~T cltr.ta. W bt)11 )'DU wirrrt ~ lo lh,;o &r-. M,\'00 ffl 
{itH., ;)'IMl ('O'J)')' me d1ua itticn lbu fi~ bw'k into re~.en (w OJUl!I l'fgll'lf:!!r a.11. a time) in auu11 mcmO[), 
E-r.r:pl'allltd here 11r; -oruy tli. ehcJ>l , ilrria-rue ,opera~om; Mrur ro aect.sim 13 ro:r a oomple~ d~ ·cm. 

Lti tl. WP!' 

Sari;ing D,ata RegistM Conte1nt& Ln Flies ([ ~f 

,l'u~t. rL, with tffl uJ 1 ~'OIJ ml.DI cR/tt 11 mHIJI :filt sil,"lflf it lllllllt' ll.00 U . i:re- l)(,[(Jf'tl 5t01llij! i11for ID!l• 

ti1:rn in it. 

l. Put tile 11nt11t u1' Lbl!' file: i~ t h :\fpl\8 r,i:-~r (II]) t~ t?e\l{!a Alpha ct, ~tors; mo oorn roft!I). 

2. IP.uL i.he !liUJ ar tin• dota lih :i11 111.f X-regii.st~r. Th 1ti:u- of~ l)n fllr, i11 the !fflmbidr uf N!/1,lfrNY TI«idcd. 
Dlli900 on tbe 111,1101J;c-r af dn:t :rt'~tem )'(IIJ 'h'JI l v.•Mtt 11.0 lJ.DV .'" 

;). f.:r~••(I 4ffl'4'1tt• frk. dtila~. 

~;HJC A.II .llliegii~~n 1, ( 1 
). Th Jlu7dro11 ~ I (.;-ai:;;, ~ 7!. ) will M~ tb11 d.8t'8 in .\IF 111nin 

11:'.WOlOr)' 1-81:e b ltOp}'LIIB ■I I \'nhan in1o lbe eor.tt3p0n.diJt8 l"Pl'.iittu n.um1,c,r io ~ in . t ~ttl fi lu. 

l . llu.t th,o 110,_mc of ihe dn.ai file, ln tli~ Alplta "'BL t1n. 

2_ Ex,~ II • 

Tbet m~t bo :u ~ .u miln)• ~ mnr; in Ulfl d.Jlt.n l'Uo rtbereo ~_. da1:n n'tci~lflni in mof.i11 111~J®.r ,_ 

. · av,n,t On Re~ter- iii.It il Timci ( ' l. Thi.'! iCU."lCC.1.(11'1 • ~ , (Jar... X) copi~ ·~ 
h"'Jl ,o;f tho 'X -ret1iir,c.or Into the llp(!Cifioo ffl..lri.flr r 111 of .[I d~ll.l, l'i (I, 

l. Pm. tl1eo nuint! or th 41,n, fi1 iri t.lMi A1pblli r'1.! 'E.w.ir. 

2. Put n in 11,,. X-r,c· · n od !'.'X.tC\:lte .___ 

3. Es-t,c;w x • 

Th 'l'alt1 ftmn Ll111 X-rei;u-t~r 111 llOJ)lOO mnw IOOR)Uirr ni ,D llai & ca r.111. 

H ~ ?,111U to ll&,·e dat.a fob) J10rt1•~ti. I 11:'JPF.Wfl'I, chf.n '.Y'04.J c1m skip BL •p 2' ~H,i;r !lt1.,•i111g t t,o lin-1 v:nl1 • 
This: is. boolw.o the r1111:'tCdiJn Y 11.1tiOmJ1t1cnlly incrc:mc,nts O.e dnrn,-f'rJu po:itu r by 000. 

Recamng1 li'la1a f'rom FrJes 

Jtecarnng AH H~IJtiswn ( t ). TILei lul:'le~ioo ~ ' ~!.r. l oopN-.C th oontf!11 of ,11111 rt"ti"· 
I.fin. lit Si g,ive11 0 1.n fi\-0 in to Ui,r; 001 po(ldjriiz: ~~ u,- ii'! lllt'lin rnrrnwy. ('rhi!J iis; th rm, n o f 

. .. ,) 

1. Put tbe llJlm Q<f t.hc ,;'lnJ me fn th Al'plta rqi!'lt • 

2. f'~.o ' 

Ttw, @ta from reil~r 000 111 il,e- ~taui. r.te 111 C-ottiod into J~ in mo.ln m mo:ry., ll'id ro on, If 'lbar. llrt-

fl.:VR!r ir g:irtrn; -. 11,!bl il'I m:iLn c~moJY LbmL 11.lrie are ff',t:i hm; i11 n,JI! ru Ln m • mnTI~ rc-,ri~t('r.s. 
~bl wiJ~ be c-apicd. 

• Dau falft. (1 ,, l'1 Jlltt, ~ I or~a.~rn Cl;. !! tv-.st:r. "MN @t n - •~P. IIIW, .arvl P<(-TilU -.rlllAl n 11ft' I.lo~ H~r. 
U,r hwk1 r,tJI litll tJ ll<ll 1ndudnl i11 ~!M ti" i1 • 



ft.cc:D1l1inl{ Frum One Hej(a~ 11 a. Timi) ( :;F- ~ I). 'lrbc fu1Ietion r T (get X) CCJj;'.!i.f'i! tliu eitJ.ttinftl 
Ci:om t:hie f,Jl«:ifl.fld d'aL.a-Jite ~' r n l'utu tbu X-ro~wir. ◄:Th" ll1- ~be m-en.e of _ .t 

I. Pirt th ,;lni1,p0 fi le- 11nm,- i711 eltf, fdphJ R',¢ t£<r_ 

:t Put ..-i i.n the, X-rtgiirter ltfl.id Hi'i."Ute __ r • T.bis SOCS 11:m, dat:ft-fiL point.tor ,o ~ ,1 

l. Euail«:i ..fl ~ . 

If :rou Qnt ta ~ll dat111 (ftl;lm ~u !ltiml n:gir,ltl~, t~cn 'Ult c,pn d:ip t.ep !? 1d\t-r .roonUi,,'8 ti"' finct 
ctsi l.Or. Tbi 211 IIJC,C:ui.JM." tile- uortion L E°!? .ilufGmutial~ inc«imt-n'la. the dfilJt,fil JXl~11L.or ~- OIK'. 

Storing Programs With Program Flies 

An nae I.. ,t,Of!Y of .a proRJ",lm i11 m111ni mC'mory can be sa\11'.'d in a l}rot1."fl!m filo. ficoim:; tlu11. E!.P- oe in m.1in 
mieJl!OfY for odw:r Pr<IJ!J41JJ13 YolJ W'lll\t (9 Qf;'JJ!l' w edit. \Vb,rn :;'QIJ ~, n,: • tQ ttmt ~"''"ffi P~"-1ln 
rwiin, Y"}l.1 wpy j~ bnr;([ intQ mni.n ~ t llu,cibt-d l~low i.1, till!' ~cnfl~ ~ to U\11!1 tL I' 1!11Jll; tfu!ni 

■re cfhM wny,i dc,cribcd mo lfkti011 13. 

You d() mit bn."'"' tI;i t:mtt.c • prop.am file before llil"·i~ n. gi,.•cn ;pru;r.un. A pr0imm ;Ii rdcn1,if kd b a 
]lli\ia1 lubol. A ~am i!I rk{i,icd Ml U prvi.:,.ao1 lei tollov.-b'i O:tl£i E O (01 tl!e ~i(uld-'lb11 or p:iloSJ'il..lli 

mtlillO!)I") cl1J'01Jjl, ll,e fl 1.11. ~D. 

a •rt!JI: a f'l"011"ram b1 a FUe t ~ 1. 

L- fl'ul l~ swbnE inhcl ,i;onlil~ i11 •~t ~nm lflltl) du.• Alpli11 ttgi11ter. 

2. m;xe,:1.1te ; . ., l-S'IW(' pf'l¥rom), Tbra. CR'~ n ~ fil• of th ;roDtt' rurnK" l!3 loo i.ool'ff pro-
pi:1.m. (ff II PJ()IRl!lll me ,vf th l:l(!_IIl,(: 111:,_rn ah<oody i,rt,xl, tlu:i,t iJl'l)Jmm ri!(i v,·Quld ~ o.i.'4'.rw,ia,n .. ~ 

a. .Eb~ute, cv , ~f00.11 ~ co c~ U11t1 BClllr-No !l)llOf(fall'.I iMo main tn(lmOl')', (Opt..iOIUIM 

Rt.."<!llllio.r fl Pro«nm FN)l'l a Ftme ~ "" T, )), 'Iliii l}Nl(edu_~ b for i't'clllliill a J>rov,trl'l mam.Jall~ ,o*· I{ yoo wa01 co do t& - In .a :runnill.~ p~, [l'i(lfoll' 4.(1 t.io11 l8. 

!. P ~ n 1 0 [] ll;O illiV LIie IUt prop.nm in 1m,)grn.m ITlil"mory .. (~f )'00 cl~n·t cl~ -.:b· th.; lnKt ()10,, 

g..ii.m in D13ill1 ll'll!!in.Oli)' 'i!o':iU be O,.·Orwntterl.) 

2, P\1t th fllllTI.O ()f th ~nm f~I into t'11} ,\ lphn rt'jli~r. 

;3, ~ L::! r • l#t ~). 'Ttu program i8 now dHI eu11,ot11- :PJOJl'8f"l'l an JlfOR:1'8ffl, memory; 
4!. Yau i;:n111 preg ( R/8 I to meqrtci ihi11 prupnm. It wil I IICtort ilt the. rm,.1. Ei IMI iu that progr11m. 

Ko~Hlk 

~-i,;;.~ A n E.' I ALPH.."-1 

Catalog 4: The Catalog of iles 

Puta tit sl()bnl ln.boL il'I lbie AJph.e ~'41-er:. 
An. lld. (,Of!)' (Jr AREA ~ ,lli(TYi/' ffl!M In l;!X• 

t-011dcd :roemo11,• ll.!I- it pr0jr4m file nnmtd AREA. 

Cll!lati ARE.A from mnm nwmozy alld µlld:;i; 
irwjl'I .I081llOQI. Now l.h,e oo•lY' OOIJY of AREA i.a 
tb p~iwL til«:!. 

t.."atnlog 1'1- di[i)l11:rt, !!I litt ,ol all th!! l'i.le11 jn :11:cmdc,d ~ • AJon, wi1h tatb lile namQ- i" n11, indiation 
rJt tbl.' f1I Lypr, (A fnr ASCll/lffl-. D (M dt1ta, P for propllm• nnd ti!• flt. a.JR (ii.n rep11tc,.,) .. 1lir fu11c
c iOB Clll'I b,e i9:«\lt.t,rE IJi.l i,toor I _, 4 or ti LE_ ,•1)1 (1!:Et-rndnr m •m,n-(l!~t. _-, jc,]1 • ·- A ~ IM1t 
1'101. 1 ,11) ~ill,!: 1~rrLmmnW!;t, 

Ca.t:aloK ,c ~ sim:il..ar~ to ~tl).:1~ I, Ul9 proiu,em dl.r,ect.ol)"': 

• P~i.n LO 4 OJ' ~irig [Eii.Dlf'.!l ,uartll 11, I i!ltin1-iri ordH -oo ,c-r.e;ttL(lt'J- of die 1111m~ of 
all rhu ldu., 'l!,-iUi, lypll nd Di':ilB, in 13,:.tem:INJ. bt.e100Qt Tu, size iii th om- Y(IU al IOfated ten )'Dur 

infotmtUL{)ltl i11 Uie ul'e. 

• I 11,S( 'll"m ,;i;ap '1fld Mt. t1t· lia"~J111 (it ,r h&n't. inl r~nd:- finJ11br-d~. 

• \Vben tile ('.£LCalog la. &Lupped. ( :!I.SJ l will ,:;in![)l'.l-ll't(lp f.orw.ud l]\CIOllg}i lk- Ju.ting nnd wlJl 'back-
11#11' nn .,, try in ~i~ ti,~ tbc li~ting. 

• \\'tdt~ thr cntnlos: :ill .ffllflPNI, pnrssl.n, [!) tibwt-11 tJu• cat1111~ 11nd 1tturns. tbe X-tt,t:6&~ to 1J..c, 
dih]l411)'. TI1e fair l'!Ult noins: diq.i~ bE,t,(lm d1 C\Jl'ICl'lm, fill'_ n1i oo\]y (14ht,r k,t, lttat 
~we durJ11g ~lie, caca.1 u I o.t.1).J 

I \"l,'li1'ln Uu, cnJ111')og runs to oom,pl U.01!1, tl1e- l'IIJmber or J'•l~gutrn; PJVJ16I Wo l11 (!JCtf.nded JilL'nlO[)' !arr 

aiwd1.tr (LlL' ui retorni;d to ttio X-w,aruir l'ld di ~L~yecl C1'b~ !l'i_gu~ ii; 1,v.,:,, • man di total 
fil.ltnoor of :tegc;ter8 :sti.U n•;;~illlbl• ijri 1 •,:1.t·ll.dtd rne[M)f)', l}fltlnOO th~ L,.,'O J',Q~C,ril 1~ l1)f ti! 
ricld ft.I .h.N!ler an, t'IM eounted.) 

If y,ou 11t iDIJ a prinit1. tt,e t ta:'lo, prjn,. 'Qnb' in Tr CO' modo, 



, 211- Sccian 8 :,1or 1 :c '!J111.1 and Pt<19 

Display 

CAT 

SECRETS ,l(IJD 

,fl.l;A P00$ 

85.0000 

Wli ich mtoir. ? 

1\.:n J1h SEOF\ET5:; 8(1 re,Ri__:11 n; oJ~.• 
~m rill.', AREA; ~ rq;~ :iJ•oca-t,ed_• 
85 regi.:31en1 .avwLBble- ior 11,be i.IJfom-111aUon [11 .a 
rmi.• m 

llow · Btukilt · Ch&ng'e(I th Fill;'; Pgin~ 1'- C-.-tnl.,,: .t d1;Jngt,c the- ;iii 1K.1in1er•"' 111L~~ •0!1d 1.bcr-e
{orn th;:- ('!l[ffe~t file) !I it. I iiJtls, ,cncb fi ll;! nnm~. Yau c,m IIRi cah!lllbg ,I to d i~ ) 'V!..'.ir i.:Llmaf. rile b)· 
"WJ"IILDJ!' lt!lc cAtolot;: Li*ting u1 IM duirfd file m~mc-. tl u!1~ u.sfog G 1.o E-Ji:il Lbc catalog. 11 tlrn c. ta.Jo,: 
rulb to oom'p]ci ion, ll..e cucre1u ruo ~-m be ml1 m om &1 be(0'.118 lhie {'.o_taloJ!' nm. 

DIR ENPll''I'. H th hi,codeJ. !IMfi'l!).f),' dj~ ~y, ~lu~ ('.flla~ -II rKUlc.ii in 1,]~ llu(I DI 

EM T'I'. Wl1en ~ cJca:r the d.lsplay {p.y,e [!H, tbo X-.ro~m-ir wlJJ ab.ow 114 N'ltiBtel'6 :o"'lLILttbJ1;1 fur 11 

m-. 
Keyar4Jk 

I ALPKII I SECRETS I AIJ>H.i!l, I 

!-c 'L I 

I A1.PHA I I\REA I ALPHA I 
" ..!.L 

cm PTV 
1~4.0000 

'1\-pe i_n ~ill:TS (wiog: C IHi A1pbR. 
loo~rdJ-
Pu~ ·filc'l SECRl;TS,. 

the d1e Atplta C!),-board. 

P1.:1~ file AFtEA. 
~.lu)MI rwmLcr t.t ,cul~ m¢mi>.ry rrzilfteB 
rtO\\' rn'ila.lit' de (or ,uur n!!':1.L rili:-.t 

• in~ SECRETS l!!nJlt .It.I I-» labi 1.1J! JJ! ltfaWII ~ .a,! br fik- APD. 11111.11 11:1 ~ ~ up 'I' l'ftiriffli. 1'li l'I U 
1J11> •- ll'il d1a.r, 1bl Ull4l ~r ltaa nln1 1111«- LWD fffJJ4m :ill ~ t.akfll for ■ @e. bNdt1 fc;r ,:.ht, Tifr~ fil, lo (">IM, 

, 1h11 nmhlr h 1( }'!IQ h- Dkd Fl:r "'Hll ~ 'M'"""'7 I'-

'.(I : D • lr.lCI P'rolf"DmSj in F ' 

Possible Error Conditions 

• OUJJ fl. ~ •'M i{ Yo1J Q'Y 1.0 rJl('ll,ffl .fl JW'\\1 fi le- ... iill,8 Iii fi 11 noooo iihJit. almudy in:iru ~d'['l,iilua.f(' {a ). 

• L NOT FOUH:D l](nl ir the iii~ 11~.ifiod in l>be A'lpbe ~~11ter d ~ l"li&t. 111~ error Mu,m 
Ii ir ~IJ [ll!Nl[I w ~ 1he cu~nt ft , but. forc<-t W t>leat l6'! AJplln r~CJ. Th oorupt.iter 

wiU t I'}' to URI wll w-oir hnppea!IJ mo Le jn tlnr Alpho. nclmr. 

• FL TYPE EFlFI i_f 11.be curTI1nt fil is oo4 tile- :r'~b1, 1:,pe hnt, dina, li!T p~_:m I for 'I.be iul"ltt1on 
~ 

• l'Ui'1c I: Flfl !IX,'C\!l'l ii no filo Dlll'M is ;i\'-1!1"1 111 t he A[pha F\lgu.t,c,r. (lf th 8JJ«]fl.fd! file, ~ nl)4. ~i~ 
ur 111 fLlc- ritlme i!l lloo kmr. it wilt .RJIIIJ]lly 00 'ln.tnL'a'Led to rl1 mMiirr11.m1 ~ • CMffK:tC!ili5-..) 

• l'fO ROO ~ Jfflllts, Md .fl '\o:nto 111:.tmt'L , it .uu nm v.,::irl;iQJ:" in '11 lnl Editair a.ml d1MC: i,:; 1rh1t (IM\1~1 

~ qm in th wu fllo 11.o aildl mom t lmr.nct.on ,no: llT»1C! l'tt(lrd . Rotc-r to ili• discu, ~ Df 
on pn.,c 1 ltl to iio" the- Iii [f ~ 1 ' •.rill tmw; NC ROO • if tooro ' ~1ot utJl)U"'n J;O(lm 

~" e:d•_iklt,il mtimQcy IQ ~1nn • 1111.e. 

• REC TOO LON'G result if )'(Ill tl')' l0 l1f>C inn, ~_Q«J thnt h1 kmlC'I' ~311 lllifl limi.t 0€ 254 clurrtwt.,(:~ 
flu,; C111.1:lll",; nn n1,1tomnfa: <-:xit 0om 111.f! ~l Ed.itl.:.'lc. 





Ll · of E r "O.r 

b"ol~l'IK k!J 11 ai1111,1Lifu,d dC3C!riPtiOOl of ('.{!Ch HP--UCX e-no m 
enm condit ion~. r(lf"f-~ mo n.ppendi;ii: A in ,-nflffll :2, 

1~ ck-.-..r 1111 effllr m-e.-.wg,r, (IR'Jl,3. 0 · f-.inl:tion lhnt <'.rt!JU'I lllll (lff(IF ,~ t1 Kt'\ (!M<'1Jtfd. 

1Ert0r 

C 
DATA ERROR 
DIJP S:-1.. 
E« 0 L 

MD O EC 
!!RROR=D.rm 

NO SUCtl AL 
OUT Of 1A l(iE 
PRI' ' 'tE 

A t.'I 
R(l:C TOO l (h'i 
R 

Konnurneric diUD vsed, 
I P,ar1 i;>S hio, lost 

legal operllll'td. 
A me, od INU l\8Jfl& .a!NJady 
fotnter at eoo 01 ,le. 
Pointer at end of rooord. 
t.kimbcr n01 in C l'Jl87 lOi!ffll.ll, 
Number QN);J~r m~11 99. 
Specilied fflfl doios not ~ 
Inv. idl i11e slN. 
ln'faJle:I' 4llo t)'PO, 

NQnd~rq_t;ec ~o~. 
C0nlit'u::,u$ M~y Ii beeti1 ;;IC[ll"Q!:t {!lid roslJ1. 
lfWa!ldl 1ile n~. 
Ile ~ de.,.ice ,ebsen1. 

Tl! f~Jst:sr. taoot or ltJl"ICt«>rl Sp!ICllled doe& flDt Olll.S1-

No~ ~h JOOOl In mel'l'IQIV. 
Alarm dOOS no~ (!Dl"t . 

wmbet 100 large. 
Program on card or casae100 111, pfi¥1l11A. 
Th ,g:toba! ~ :&peeilled arr&ady eJClats In main memo,y. 
R o«i'41 toO lort\1, 
You ~I\Qt ~ i) tpJOgmm in ~M. --------



ubject Jndc"~ 

PDll"t' IHu11~n iB bol d llYJ){I iodln oo prlm,Hj' ~i'f!nmcl"'I; p:),&I.· nmnoo r1 l>eil'\lllar t )l~ j 11,liMt n 

duy [l'l(l~~J.. Ab.:J, lffllfi' nu[ll~II" i111 i1'1/k i)IJ.I(' are i11 volum l wrul p mlliibee- ,.aoJ in it4'1ic t.Jpo 
« i n -.o:h.:i me- 2:.. • 

A~llU, \, I , 1 6 
. cru~\ dad:. .-> :r.'4, 378 

.i'i.QeU , l'i!ttt.i r. ll'H- l11T 
for~ ln Co,. :1'111 
r«t!l h,:ni,:, 3 'ffl 
:u-ttin.,:, ,;)7(i 

A.cld1lioo, .,-J 
AdmlW-Sfl!J, • 1, 162 

ind i.r«t, I G2 
1\1 rw, 

·tmtKoll. 2:i~ 
e1u,tik,,c, & ,, Cn.tnltltl 5 
C.t:.alQ!C kt,)'OOll1'1, i':i)(i;...ll'i,i' 
<~ l.akii H.)iJotrd, 'JN1~ 
Ciln.ditk,n, ~ I 
r.m.,:,. ~S. 2MI 
i:11.pllly, ~-8 
('D;mim. GB 
I , !-ll!il'I 
ran.sqe, GS, 247, :U, ~ 

. • fl:\~-doM, 3tlil: 
Clllmhu, 2:i2, ~. 2r.:!I 
r 1D rmti.• r. :llJO 
Frp-.u lm111 I l'iii', ~I) 

tLnR, P.Ollrim foo-, :2GJ, 263 
L i!'M'.. , :U I 
L'"1 ' 2'5:J 
rt.)'1)(:3. 2.it,7, :249 

Alan m 
llfl<l'lrn.kdai:n~ Ml, 2"1ii'. 2 1~. ~. ~~ 
.wl.<tmntiic n eL1\ ~1(11;! or i,i»L1lu, , '260• 
t11t1--ia~. iitfll) 
c lea 1-lni, ,ii,. ~ ts(!. ;l'Ei I 

Al•in.i. 69, ll 
m mil • 1 iltmr:ni:t o.f, 198 
~. ~ 7 
p111L-d11t & t'.nt~.IM! aJnmu 
rec.tllinJ, 2152 
u-ttinll', 2'S-O-:Z1Sl 
mnl.ll t~MOU:1. 2 r.Ji 
U:I1M1iv:1,0tl, 260 

132 

A B..~r,o,,r•m.21;:J 
AUPHA. J.~. 230 
,Yl)ba d1.arMtN -.;I-, ,., . z.,,. 232 
Al[ll ( r«k'n 

clcari11.i, 26 
o.nry, "'6. . .2f 
®P')rani,:, '200 
dl"l'll'l~blr, SOO 
llO~ll 11i¢1_.d. 300 
in prov,mui. 9.a 
if~"t~n(C. ~ oombff, .300, 9-m I 
lp'ha dlgiL UI\TIA, d 1i1Le-cl, au 

Alphn •· isiLt. U , 2-00, 300 
alruln I r,,g •" 11,, J Oil 
~liiiq: roa-, l09, .a• i 

Al~u ,rl~, g7• HJ.J 
rollin~ 2.'J 

or •• ~, C'h:i .,, I.ff.,, 3641 
A]pha fflt,Y, 1611' 
IUJJha t 1a,t,,atio11,. .;,t-,r,. ~ 
l\lplu .k bo.u,d, r4, Ui, :,. 2~~3-!-6, 111-1, IGY, :tiO 

in J-:,; ,;,ra1 it1n modiJ, i l'll• 
flag, ~ I 
Ill P A>9tr,l_m modi;., m ~ 

lfihabibf-h. JJ~ 
Afpha nam ./4 

whc,n. n1n111~ 1~1'C",(mml. 282 
Alpha p,uamcton lf1~ 111['1, 16! 
Alp.lm ~ i,i~•r. :"/. L58., 200, l!l!l!, ~lJ., ::1 1 ~ 

nnd alarnui. :?t,0. i!"' I 
•1if'l,lr.idinie dBW- IQ, 11:l 
n:pp,mdl11g LI :i ,o., ~◄0-,. U 
•!J.1pitll.di111J L.i,. '22ti 
<ap,wlf)r or. iii'. l~ 

annie, llJO 
oopy,,n:11: IJll,,(i )l;, ai(l!_II 
l'JJl1)'tnx; CD, 22{; 
d i 1l:1)'lliu;, ~ Ill 
di.pl11,:,iJ111: iao ■ IJ)Ml-:l m, ,-; 
li(Jf!lt!JHJlatj ~ in. Jl)S: 

mtMIIKti I rffl:.il "'nd. ti. 
t'u il l thnmttm in,. ll'lG 

['l;l(nl hn , .!1' 
NtllLJllr:, 10i), :9 ill 

r 11ll'IJ: fM a. 1tr1nc- :i:12-:na. 
r,nm1i111 ro.r di ,u.. i oo, a 11 
,nift•nt:, ~oo 

~ ,h J11inKJC. Zi. 86.. f P'. ~li1l'- l l$0•, lff'7, 213, 
366 
l'nt,.2'68 

col]Jllari :W~ 
i:11' ,t,~u. SU 
ttrhmni,:. 27 
r,utLi, lfn.,dt af, 313 
m1mipula1 inJ,, .itW 
• ·1ti l\'.1lh , as~ 
11!1 IPIIJK[IIIM, 9/f. ~6:.:: 
!11:'.ardii tor. !:Hi 

l1.lu,1nnlf' forictioru, U, J~ 
Aiw.il■r ,('Oi'l itiorr, ~j. ma. 
i\ n .,,.ia r l!MldN, DJ, Utl. 291 
A~lnr-m/Jdt flo · 2 ·i 
A1"1111;111 111.0,,.. JN, :tSO 
Ap.,tt:ld h~·. 2'T, l&1J 
;' R1CT1•h1~ ~ltnr, curt., ll'IS, ~ 
Applic tic>11 modu&r p~ 10 , ~ 1.0 :a.~ 
/ltpj.•I · ~iM ~fla 

nlltlll~ ~ 
An: r;-o_,inr,. 61' 
IL 11.lnr, ljJ 
Arc , n, • .J•· 
A~ p.r<,.ZCllffl, U, 91, .9!'1, .00-, 99 
Aritl:.mt·Lit. 16, .21, ~0-SI, 1 .. SH- .oho ~ul■ 

, ((Jf'ill, N()l!ll!Offim.m.afo Cl!IX'TaliOl'IJ 
ill cbl:.I fflll'.'lij,,'t' rt}.1i.4,Hn. J'{J-4~ :!01 
... ~Lh .. ,.. ' h,:, i It.Ii 
wjfh 'l'c<CDl1', $9' 

~,~11 tJm~1~ an1 
t\SCI I fi i i:J.. 't:•' a!iP1 'l'a• iii 
A i,:nin!l ("11n f 11i'i ao ~ • .Jl!il. m 
Audl-nable- flDK. 200 
/Ii. lwn11Li<: m.i;JOr)' 
A.u1.:.rr1 ~.c «IJ!lm ihL :189 
A\'fl , -' t0,2 

I, 

BDr ,rom,.~iu, l&'i 
BAT. Jst, UHJo. 2:10. 3,13 
UnLt.uit- . 3 I , Ml 

IMLIIUl~.i, 3 I 
ri:<1Jalmimi.kd. fi;il-sl, 
L1~ 8ill! 
pack.~ 
i-,. , • .1,. ieo 

Brnndii 
inouml: lh:, •• :m. 31}~ 

bJ,1 ffltlJil'<'J ~ , ~1)(1 
l 11~flll flM' ~ l-0 
C!> D J:abtl, ;.~ 30i 
•11 I!. ll ~ B,-,c <"OOnl •• 

lb1 "' 
·u Afph rruimr::lHtc, 3i):(i 
j11 Alplia t("Jnl<rr, :il)lj 
IIIM'llbblr- Jll ~ i L iill-, 2ll'3 
tnd"'41f·fif , Ul 

11a.J ilW.IJa, l!9--I 
mill. ;JCrJ 

Mini n. 2 !h, .-:il79 
le • prop■m. 211 

Byt.n M\'JJ roo 
r l' bt11ncrun:ir. 3(10 
ro0r 1~11. 2'90 
tor TifOtJ!'l'I lnt:t, Uli'l 
for .Ali!"rootinc,. 303 

C.lnilntLCln..,_ UJ. -::l, l"f&, I i6. ~ • .sl,ll,I Cant-1.ml's. 
let, •~ "Nith 

,.,,,th da'les.,. 66' 
wilb nt.erld ,nnu., rM 
ruincommu._1111:n~. :t:, t7161. 180. LSI 
~cfluw Of bJ1&ici11l11w. S,,tt 0.-«dl '; I ' nrJtdlow 
,n, ,hr- ~k. IIO, IL11i2 
•itb Lim. iU 

I U.n11 i11ncL!.01n. 16!) 
~- 9 -t!:I'. tQn. ,it f!J\i,. :iYU 
; ll 2!tJ. ;J-0;), 

i . l'n. 2◄6. l}'ll4, ~ 
. ,,d .~,-. ~ 1 
1:-i.,,nded fw,ction i1:1, -IIH 
~ (lrtl1inf!, '7919, 00 
turui (11n.ctiiJIU; in. 4(1JI 

t !.4J('tl J, 1i'I,. 
, r-chmJ:, 300 

Co1.a.loJ! -11, ,~. L n. 2lla. .auo 
(. t1110il t,, 'Jl- 13, L 'H, L-00, Nr., .coo 

l~pwi.l- ~ l~iOTI ol, :',i 
:aula,g. G. -4 8, l, s&, L 96, ,oo 
·~ ( ";11) 
HP mcx allld n f' ·-1 ICJt:\f COfflC]•rai. 400 
opt"r.aLiMI (II. ~Ci' 
f'""' r c,onw mpt 1oc,, 31fl, -100 

Clui~ng. , J,9, J 1:,9, lll!t 

133 



I , 

Clll!lflCll t , &r ~ Alphft dlarncte-n;; 'Tirt,ru. 
C h.ani,:tf: JW 

.nnw, ::W
<odet.. iuo. ,, 
itnt I)', Sr<" Alpba d:.,11.a,;:1tr ffll,Y 
poiri1.t1. ~ · R;eot1ll tbJ; rur poiclff 
,ut, l112 

CIRC E ~re . SI~ '1, Be 
Circuit nnmpk, .:;:; 

e: fl.,i;, 2 
cttnrini 

lplm disp111)•, 21 
~\ lph 11 , •r. 1(10 

iKQmt-11-h to H-r l,;~tloaNl, -4''l , 1 
rn , it:Jl1 :ll:i!J. 21ll 

rb1 "~n. 38, 2Xl2. 
,tic- diki)l11y. Ji. ilO'. , lMI. Llill, 3 tfj 
~ mo~ err~ o(, :I.H:l 
p 1DL lilt2- 1Qtt, ~ - 2117 
ibe< r.1111,:k. IAll 
,l'.w- raAUliin ~n. JG,. 19(1 
UO(lltil~• Can 75, :2ti'i' 

Clock 
IIC('U ~ ':J, 2:J 31◄• lJ.11). 
Id; i1'&, • 
~r«,i:nK, 2-'J.8 
dllpb)-]nr. (H, l!!IH, 
ilwi11,;1:...,.... l»'ffU, 38-3 
fo r • i,q!J 
nwdr. :)62 
t irn , S:.,'J, '2.17 

t"wnixrr•lll{ Alpll• curt.II, a<tt, iiD.:. 
up., 11111 X 

Mth i!'Klil'fft ,~. 3G:i 
~ Y, 31).I 
wnt. u«>, a-0-1 

O;i,m1!\'I IOOR (WK1 iim,, 303, '3 -I 
Compnt.1hUlt). HP--11 X :&:ml Ht-4LCJ !\', S 
~•er QIM'nltivn, , rlfsin:,. 3J16 
Cotteh1 IQ~l lntm, 2& I, :U.S. 260. :i!GL 
CoodII ioaal function ;].(I;}: 

1ttt11I I, '502 
for k'°f"", 3 

C~t1 lo~ t c, IOI 
Coor~tioe &.r nttndiMI' nur_y r,odul . 311) 
(:.,. ~ 1111- f~on. l8(1 
ColUUlnb,, rnl ur.u,n with U , _1177-.17 ~ 0 
Co1ni Ml' • U . :l.8- • I ~ 

re l ting-, ff, 3~ 
C-011\iCAHnb•oo featun, L~ 
CorrtlM~• n~. :.i:tu 
C.:.Oo.trol a lnn:m,, ~ 2.G,I , 'l~ ~. ".'lfil 

rh.irl~ p~r~l]j.. "◄ _ 

C>;,;1 rot ~ 1'fuL Ediwr . l'{M} 
eoo~~,. Of'l 

nr1.tlo . .,3, l81 
U}.1 

C(l()N) nnl , l,J, I 
tlt 5.5, 1 "ii 

Coonllnw con\ rt.OTi, ti.J, .r 
C<iv,)11lg. ~~ from ~I iC'llltior1 modulN, 

•M - UJ !al 
l~mdic,a; t!min. 16 

Ln CAI ,Int n, l'J'& 
1.11 diiplll'}•, !SD 

Co,aui', ,54 
Cou111AHttt,T1 hmc-r. 274 
C,1M11tt: ~. ~ :i 
Cumul.11,,~ P")'o\.Ji. c.11\QJI. L• •i:. l n 
<·1111tat m _ r 15, -200. 208 

C:h■rt.Pntr, J 11,, U48 4 07 
C\Jrnol prnsr_am. .. 

. !\ii, 2&1 
Qirn-llt prOJ:Y•m II £5, roo, 21\2 

~liri,:, Sil 
,·icwin , &.2, :!IU 
rYH', 1 ~s. 2.29. m :n2 
U!'N' Ot:11\t I, J1.0, 232 
•t.orr.imd fuociiou, Ulli 

t;,l)ft',1itori 1"'6 

-
DIii.&. Stt all'!I £h1 fi 

ditlnpnK hel-'ND ttgj,..t.en; .and ,a. :tllt. Zl 
ntf')', !.1.2 

file- roimu, '22!0. s,... ~ pal1111tr, :t( 

flQUl...,.f 

fi fftci ... cw. ~•3. 
111pt1t, ~ 
Ull,Xll n.p, ~!Ml 
tnJiniJ.111"1i,)11. "102 
outJiUt, !},2, - "• 96 
.,, r :&iJL«-m. • lk"1r-1:.:n 

D.ltA rue., 1%3• 12,l, ,OS, '216.. 'llfl 
dl'la.l'ini. 213 
Dllll.YI J 11,1 .1,, IZ:J , ~17, l1181 2-10 
Cl'ffllintr. 211 
IUlnil, :n 1 
rN:.tlli lll' from ._ 113• ,u, 2 L , 1! I , j:l() 

o.,~.., ror :rn,? 
f'orlD&l J :1'91 

I . C 

.llddin;,. " · 24• 
tt rr, ~ beL"'iNII. 111. 2H 
r«" U.niT, U, ·u .. 

\il"I , d . :Z,ll/! 
;tlkl, i:•~ 2C3.. :1115, 

D 'f f "" .•le, $,, 24 i 
().-.s.d co:mpu,'lt'r;, SU 
Dt-b,1~1r. 91 
fl~ iltt{rff7>. .U. M. i '7 
DL'<imttl. pOim. 161 
D m11L«tll1 <«n•tfffo11, 18' 
Dd c yboML I 
DEG.~. t ' 
~ 

('Ol'1 rll:n,t, Sf, I 1\7 
IT!lmJIH•MCO.l'IID, -"• • 1:8,'7 
~ ft'.J, 1 (I. 

Ool.-til!J:. Stt tfbo C'I rin, 
<hant(1r.o, Ml,u il'PJ->('nOirq:. "'1 
pt'agrnm l[n , JO(}- JOJ, ~O, 

lkl1 d.1)-., 61, 21•1 
0.ltt, !it. 'M- '19, f?O 

«'IIIIDJM~' '19 
fllOdw,., Z70. 21!. 212 
~ffllri • and em!lir: • i"f2 

DiD~ • .- ' ~ lp1tti 11it1UI 
ch-.mnK, 20 
f.llll() l • 1159' 
~pm~. !.S, l :1 

JKID!Ckrn, 8.$1 ·~ 1 
DJrtttory 

of ahuau. ·~ 5 
al ,roi~tn&d rn,-moe)l SN c.uJo;i 4 
of 'f\1,l'rl:,al Euooion. ' · C. :2 
of ,I . ~ r.,, t • 
ol 1>fll(['llim, S«. Cntnlo« l 
Q( ~1'.AaNl tm.et ;J1 ~ ~ 3 
of Uler km'boaNI ·~nam,ts.. ·cc C.. 

I>~. ~ ('le,iri ~ l: P'Mp.11m: 
Smillini& Po:r&ml"lu•fu~t1v11 dili;:.11'.Y 

t h tl n. JO 
dc-.ulr: 1M. ~9. :!O 
formnt !IQ,, :mt 
fc,muu.a, .3'~ 
of klJ)l's. aw.mic 1'69 

m "'· 161 oc 1111ll maractf'n:. 3166 
j:lllJ~II.I~ I f\ P, <, 0 
IA.IIJldard. 161 

I )ivi i<•t 51 
Drift. lim«'- 37& 
L>u rny t it C"\ f, ~ 

f. ~ nu) I 11, IJ6 
Empt:i,•,ffOONI 1ndiwi:n, J i8, f2'P, 2?.?91 

Et,.ID in~icm. 811, , UIJI 
mo,·io,; 10., 284 

l:.:cil;i11t'Ui111!· !WltCIOn diJJ,18-)'. 8.J. l 
F.auy ,. .. minril mt, ! 'I, JS 
Enw 

QOfldlE~ll 17 I 
1fapl10'.I, ~.J, 17! 

H)r ~.~ ,,JO& 
fflH.ID# 911 , 31!» 
m • cl nil~ 2IJ 

F.«~ rt 
cur mini,; Lil ' n~ 
n 1.21 
wiCb m.m1l'rk- fwirtioru. ~ 5 
owr,~I fl, 290 
p roCfD!. 98 
.,. h~ 1h~ E,jlt:(IT. :.tJ.'l 
lim,e. 2'15 

&wcl'I- a;ana :r; nd .>, I S 
EmcvtiE:4 !UJ1ctioa.1, H', 11 ' 
t· Li , ~ C 11TJtrll fi;1111111JD:: ni, Ljl,lllt . Piv-
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