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65 may be transferred serially to the central processmg unit or in parallel to the sohd T 65
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statenents and/or data. The wuser portion of the read-wite nenory may be
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- detailéd description of thes¢ mnemonic- variables is given ‘on page 21 of the '
cadlculator basic system firmware listing located in thé specification of application
* 32269/73 (Serial No. 1,444,141), Addresses-1466—1477 and 1701—1737are used as
temporary storage by the various routines shown in Figure 6. Addresses
65 15 1550 comprise a 41-wotd buffer used to contain the input characters durmg 65
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poi nt; E symbol i ze%n Obélanmcnet drmmetiie f@MRVibHs, B cill&lﬁat&ﬂ’ﬁsu‘llleﬂﬂe%nél@' | ow ng-

outl ets 4
referred

2 tions
the E.. NOTfg 30 !0 bein radiapsyunles; ethpmy statqddrwe@natanangletdey ehrevpof a
will be idéntif |gé§§s ﬁrs‘p%ih ke;?l J’L ; r £ EKE_le spligy
E 5
woul d appear YouheémapreSOR@ D EXE eRQ ggﬁtéﬁ 'ﬁjf ? 4N 35
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[Cglr frl af)l ngmrj [g;?prr xi élQlaE{ %% ! J5obeehve Sepiory Iimitations cwonld teal cul at es
to 12 si g fi cant. ﬂrr?stsboulégardé_‘i,f ' 'ﬁtf eﬁ%?ﬁbﬁ&?ﬁgﬁ%&a ftiﬂﬁ;&sgl;%g ?P?t ]
L m . y ot, t G a
five digits ﬁg‘gs Qﬁ q? yoal‘zr a sln(g)al g "23 s:ﬁptg]dnarray,eg a’ 10 by 10 arra? far/doublys
C1“1(‘:]|C:l[_E:0tSR r(II))lIéLETEbch'In tE rrays. TAPE. o Pressi ng either CLEAR or
DELETE LIME will eTlﬁsS s&hﬁbﬁ&ﬁi::ﬁfs

TR IR
keyboar d oper at tastte isRwailablertbroes ﬂhebuxlt&r)l(lmgm )eﬁsﬁaefef ﬁjﬁ Igzy T) to

tp driyesgan:b etpd dipectly paithe zniculgtot Habugh hlﬁe fbal pol ator is 5
appear on the Iﬁf nﬁl?f gpn dpgo
avai | abl € for new Figd e &ﬁergl éJssae[tQ'dpees Gh ‘e 8 Iddétpl‘? tltieV\ﬁ)sekEXss chur S When a
5 45 gxPimdef box (m all 11 peripheral- devrces can be added by havmg an expander 45 .
: ~-box). ‘ |
SYNTAX

The tape cassette commands have general syntactical rules whrch will be

briefly described. The % enefal command form, w1th minor vanatrons, is:
S0 COMMAND [UNIT] [FILE]}, or - - _ . - 50
_ COMMAND [UNIT] (FILE) [LNXl [LNX,]] IR :
Brackets [ ] indicate thdt the enclosed information i is optlonal Farentheses () _ o
- indicate that the enclosed mformatlon is requ:red with the particu command. = *

COMMAND - The vanous commands wnll be mdlwdually dxscussed _ :
55 UNIT — Individua] units are referenced. by the number  sign, #, followed 55
: by the select code; the internal cassette is deslgnated by
#10 (if no ' select code is given, the internal cassette is assumed); .
o - the nine peripheral cassettes are identified by #1 through 9.
60 FILE — Files withiin individual cassettes are identified by file numbers;

- if no file i is: identified by number, the scratch-pad (or default) o 60 g
fi le, file 0, is assumed

w



stored programline is displayed; DELETE LINE will erase the line from the
stored program whereas [err] wll only erase the display and not affect
the programline _itself (A programline can also be deleted by keying in
the line nunber followed by [err].). .10 RECALL

10 Pressing RECALL during keyboard operations allows the last line

i nputting operations allows the 1 ast program l.ine-that was input t. Ot
recalled to the display. If an erroy,rn ssage appears on the drspl a¥3when an
atteppr M4 npde 15 eit. - .
| npﬁt a progremNx|ine i nt-ondtmrtye beﬂlﬁmm’ ﬁsesmmgbdi&@ﬁttel_afﬁacteu hyl lhew the

o i gi nal sline tg be revr RESULTtPrestsr ng [err]
“displays the HWiferical- % ﬁ fﬁﬁ@ét} mﬁ@ fﬁ&pﬁ{fﬁ%ﬁ%"M'lnghat was
executeds. The RESULT key lin tnnﬁuey aP cés the. -comnmand.t Imfanyhe - 5 - :
prevr ously : execut ed: st atcomeiand twholse syntay| allpwsl LNXjtand| ENXg 4 ‘{q ordenct i on . 20 as
an "accunul ator" during afP‘i‘fWFré?P?:d"é‘g@rt%fhFHﬁsm“%hﬁ'eb"’WPfﬁ‘ sing [err] " (in

FI XED 2 not at'i orAlilinginatien & B, inpitciollewing therngmimand must bpsepgrated b0, t hen

4 [ef 2. 00. h
o oot R ptiq"} =?§E§'Mgpl aﬂet,éﬂf};{rr?%rf*@'gﬂ *?“’2&%4&{’3’??] o ean

det er rri ne whet her or not the caIcuIator isin prrnt aII “mode.- If ON
appears,  bot hPRBr%A B‘FHWSE xecu ed _

cal cul ation %asJe SI ol e’ﬁﬂlc&fgﬂfg ed into the
30 .cal cyd at Ortheh ns (ﬁmntts u ortﬁatwmxwm thaam;aee (Qﬂhi)t on the

di spl ay. Prestha etabexsﬁlahﬁdl'ardthidtm usﬁmenﬁtnw ut yavewish to preparet er nat i ve

de to b the'f of the 1 Sigpl t
gﬁ. ﬁt eg V\Eelnn[er ‘f’&r’tf?’“t:g@'ba‘?é%ggam‘ﬁqé‘?“r’%rﬁ’ r@i%g& Are al ggn plrrsnt ed.

35 - . BACK, FO?V\ARD |NSEFHROGRAMMABLE COMMANDS
35 The BACK an thezﬁlesr red

Cocat Fon i b a&ﬁﬁﬁ%}ﬁi&%&@fﬁ% P ey o 0°

| ocati on. Thec eYhd ts.emerwi r QAR cal beusaaraary ummkeyﬁomnro & back key, but in
the 40 osrte di.rection.

10 1 ,ttt;# B S B R

up ¥a- space to the | ef t of "t'he cursor, thereu on rrovrn the cursor to'the

| ocati on of tﬁ@tﬁpMK HUITlr f Y. Wil open up
nor e .spaces, - W:.th-: g lk%;. lrglﬁs%gg “&@ ”@Tﬁg‘; El‘f in the
|eft-mmgy Space, t g Rlesikd Gvile r-mrarfrbet Istghmes nluﬂlSQ’f&fl febitol  or e
than oné charact er w)orda peAf'lehar acter can be changed by overscoring it with

anot her characte ces haraﬁ:trﬁelre can e 8 dmh ‘eﬂ qb}(enpr;vg?ﬂef ther the
space bar or [gghiia the ol @mﬁk SOODER bemarwr
cl ose up t he ENBCeilbfark filesO l D bf thétin atecral essatic ¢ ewm-tmrd engtt sandwrl

50 Hol di3dg ei MA R __°Ubwﬁ1§; . conds35wr I
cause. e cur igr T “% R T r‘tﬁgghtr couton. Gce
alineis appfile Phirstdost te dt thet Hl¢ by Qisib, isEu W| t hout

having to rrovatdrtbomwlﬂwtatdmﬂt eacktbie file with theldesized’ Tesgh. For Exarfi
55 When4Q Irnﬂ[ﬁgg%_%%i&ﬁ@ﬁ sapsstie with AP0 wordss pEesy 80 char’ acters max@®num)

I S being i npujj Eto the left -of the display are pushed out of
t he di Spl ay TPo mark files not previously marked (virgin files), first peﬂfpﬁaﬂd TIAST;.

| f
éfZ {ﬁgl 9;2 to ﬁhl‘sq vﬁ%@' 3? Fseﬂ h?n?gr ﬁ%ls gg lelent mlg:'k vrrgm iles, it 1she be%' nni ng

first n necessary essary to. mark the last file listed in TLISTt: As iprevrously discussed, this-
Ty file is'located by the find command. Beginning with this file,. successxve v:rgm files :
: can be marked by the methods previously discussed. '
To mark the begmnmg of a tape, be ‘certain that the tape is completely'

50 rewound. .. T L o - 50

STORE G " ' '
The store command wxll take the” program hne numbers in- read/wnte
memory, and put them in the designated tape locatlon where they wn]l be saved

Syntax: STORE [UNIT] [FILEl or RIS .
55 STORE [UNIT] (FILE) [LNX, [LNX,]] S . s

®

1’The number of fi les referenced m TLIST is always one more than the number
marked' by the user - ) :



I nput, press [err] (the right arrow); this operation noves the characters
in the display to the right. Pressing [err] (the left arrow) perforns the
reverse operation. Either arrow key, when held own for approximately 1.5
seconds, will repeat its 5 i operation in rapid succession.

5 ARI THVETI C There are five basic nunerical operators: add (+),

subtrac é‘ﬂ mul tiply (*), divide (/) and exponentiate ([err]). The

order o ecut i on, knovvn as the hi erarchy, is identical to the BASIC

hi erarchy descri bed bel ow.- The iBASI C functions 10 descri bed bel ow are
availabldon _the Calculator silnpl 4 eyving in the . 10 approptiat
menoni cs. | &g, addi tion, the_ vial.ue of .. [efr]-- -can -be obtained by _keyin

g,
i n Wen oper ' e#? dmatewshnclt weuaiS@eﬂnaﬁmssatsuneth he ?\\

angle to be ﬁi&&é .3_‘_',_‘,‘ «511 E?‘é ile myn gm angle in
ei t her glegr raf!: 2 speclﬁes%’ | 'mn%“drli'ﬁ % sedggétgkea i{&:pjg&én pr. e§S 5

ei t her [err] the ding fine’ numberto be} stored:: If ;@ﬁﬂ&pédxﬁw the ldstigre tk@dy 1N

expression. T¥ore do ba thedig FSt(ﬂué’&Ffed eos !:H y. it hen press. [err] -
Radi ans, degr &gsguw é%%&fé" I%IIW pmﬂfﬁ% YRR ABLES 20
2 ¢ er

The $i mpo e. " Savadsaed: must BE hcahd.m e rough Z. an ¥ otigh 2910(286
total). 20 Si ETOREY. 6801 SO EXEE filsc? qfsthdmrtmzﬂe yisarridllooged; giropas ;

pressing A 3 liney 6Q-threugh 430 i memary wilh fhea b&tsto‘iedt%m,t@e 3Unl'ess the vaI ue of A3
is then’ changed or erased -from hermr*b pressi ng [&rr] will- drspl ay 28. If a
variabl & i s ~undehderieéisscdivas BbdnfiiRked! Qty‘—fﬁ@thﬁt a5 baba ik @an bt an expressi on

(ot her than by a&s ﬁed Oygiving b d‘fﬁngnated ifife) nubdber in a covhmbnds @gylit. i h an eysror
message. five files are marked, infprmation can be stored: in filé 4. evexgglom arr. ay is an

ordered col | ecti glﬁ 3df“r’(tf¥f@r‘?’5%f¥’@&th3 Pf?tﬂn%tﬁl%ﬁ%ﬁé%%l pted) "variabl e can
have eit her one * or tmo dlnenS|Qns ‘as 'indi cated” by the subscrlpts “whi ch

are present edLl Al oIl éwﬂ Jpar- el_ntr %ea% g g(rrg ﬁ nsr onal

array (% ol MEPthY Gie Jnarrgﬁ m:(fes?ﬁhgt?es fh ?O‘W o“tassi’ ,%m n)

is .a 30 t wo- di mensi onal array wheré m desi gnat es the row and n

desi gnat es t h¥yntasi Egr‘r &Ung{i:? ‘T, ﬁﬁg\i ‘Yhe mexi mim si ze of an array is
limted by the ava ((, 16 m] At normal 12- pornt precision, =
t he effectlveegrpm)ry limtations would be approxi matel a (30,30)° array.
Arrays ;ﬁhoul dl b @%@e?menthemhrgal cgsgwnﬁ;ﬁultﬂdﬁbm&mttowlowedl mensi on 3% '
st at-ene bef PEEaR feqC%ul ts to 28it her

S EoEaT ot gt i S B L Mt S B ° 7, e
f or-‘doubl y stﬂ}egrumpiletdedﬁmammojf'n@g iIEﬁséiﬂtnated it line: nulﬂﬂeelmresent

Cal cul at 0is Al bersbieginning. atrling 40, thyscvereprowipusiisin n@mory, 40 casset-t'_e,.'-
i s avai &bl e n’:ggﬁ)l@'@ﬁe ;‘fﬁ.%ﬂ’ ‘{3’11 & fﬁtﬁgeﬁlgﬁp dé”ga%@:s P{cgotyrqreygaus{ﬁour 30 -
peripheral cassal £ Y58 ndthe R a1 4 BELNKYardQNk,N@n Cal cul at or

t hrough t he flmuevdri‘oﬁhabtdﬁssRulcstf.regetingnar‘red'ltsﬁegﬁemmnleeopdumqﬂmral cassette
drives gan beth % mapg. ] - expa der1 box (inall,
e U SRR b RS S0
The tape cassaktacgpﬁmnds’. ave'_en ra‘i synt actlcal , lich w Il be
briefly desc é@hﬂﬂt e’realitl Oifrartoad sthigment isgncoun chll torons, is: 50

CO\/N]QND UNI Lﬁ %&9 kg %g mb lt e\ln;ere gssed —Ihat ls, th A skng;ql tabne is

50 COM Lk iAditor TGRS bestnbgh! OO g@éb&& orlai i osd0.

I nf or mat i on |tﬂataptallomakulespetraﬁrth&iepres:o(xg valueelr cat e"t—h_’t the “‘enclosed i
formation-is &Eg-lﬁl WI t h the chrtI cul.ar .command.. “‘COMWAND - =“Thé vari ous

Rl BESEln P iiee o g o

ln'a?( w&e._
units age” refagsen& ym aen _ !egﬁbm
code; the i nttbemauet\mssetsécmtweshrd“am guratd Gurfent '_;.ﬂmresﬂbebmd code o
given, the wﬂ;%il Ya“bgegsgeéltht nﬁ}'n of ur;lgmﬁ ny. t"ﬁé‘“ﬁp?{é’f. ; vgﬁfresé bE:assettes aré -

‘the prograti, an €rror
identified bYa ?Hégh‘le mbers of the two programs are interwoven, an efror w111

50 occur; e g if the program curre tly in memory has line numbers. 10 20,30,40and 50'-;' &
- if the program to be merged has line numbers 15, 25, 35, the merge command wdl : ;
cause an error. message to occu{ even though no two. lme numbers matched

Syntax: MERGE [UNITI (FIEBl or, =
_ MERGE ({UNIT] (FILE.) tLNx. rLNx,ll

‘o5 g L P
o : MERGE #2, 1_,_29_0_, 100E C file l of. the cassette Wlth select codex2is = - 55_
located "the entiré program on this file is renumbered begmmng at line number i




FI LE - Files within individual cassettes are identified by file

nunbers; 60 iIf nofile is identified by nunber, the

scratch-pad (or default) 60 file file O is assuned. 13

1, 444,145, 13 [err] -indi cates the beginning
| ine nunber to be affected by the command. LNX2 - i ndicates ek her

the |ine nunber where program execution is to begin follow ng the ¢&®pnd

i npl et nentation,  or the endi ng 5 . line nunber to be access®&* in
the comand.” In any ommnd whose syntax all owss[err]
and [\er/r}ls"' in_ords : : 1
speci fi ed.- AP0 (A% wad ithen ttos b‘!!nblmdpﬂlth the| Proammgmt’lmﬂ!cmnmmnu t be
separ at ed\-by @B impjementation of thy ﬁ°‘R’€§'t5’oa‘F°§'aﬁb?}€°““B? éfgsbeE‘XEﬁﬁ'ﬁ er -

fulfilling tAe giniva ,ta%ubmmaso.etaacat@enaata iRfg GOS0 | Tl erent
t he. comsand. . E_?BEE_‘ Blork HREE&;b:(Bﬁ%EE Ehe Wopompardensas APsett e5(one
whi ch has no Wilhgetase) almefmnméfrs : ‘{{ memany; bes @gﬁiﬁﬂ gi ) downwar d on
the swi'tch oggie la: Boi 9P the Sther fhand, 1}, seieig :E"S‘e m’m SR EFFVIOHEE M the -
cassette {printish ﬁtﬁhbad 4HdQnd Mergs kethmbnd, LNxta.m.m,eu fictabR. certain 15
t hat the tapdlegardlwuofdtharmdedLNh’e rbmﬁnbespﬂ:ncﬂmram fling tnuir m@t‘ théut yu wi sh
to prepare t 36955 ogincat door and

press [err] W%ﬁg‘gﬁrﬁﬂﬁ TSt a‘éﬂﬁgf%? &%ﬁ&% tgf° ®the files

that are to be:use Thefollowngtape
cassettédcom;ga dzgraa;l?g glo rgar%rgbl ea mark s‘ore.--_l.%act,{.x 20 ner ge, store
key, lo ke : y

tlist. These cg @ q %eaﬂfgﬁ eg‘g%& riaf) ng _ _ gwéngé&ghﬁ'ﬂe secure
comrand, on the ot her hand can e used only “in the keybl 6ard  npde. MARK
25 - ﬁg‘sg rn?duces th-- des| gfs(ﬂ‘d nunber of files and
defi nes he I e per fiq e).
Synt ax: ot ls(‘ eggg%&? E‘te){rhrr?p s?l?tce umztd #10
identifies ttS@‘QREtIéEYt,aLOA;BsIS@Yt e,. "t nel udi ng | s superfl uous; the '5'

i ndi cat es the nd key command will takstg“ s?'e‘&“'rt"ﬁ’tl keys fuap gﬁﬁp Ihbl e; the
‘1090 si gnl % )ﬂﬁt}m Byen de 'bec\/ﬁ?f”d’g &P ¥4 ‘éasse Cessive files
on the 2:pe can 'rbetoaak médahditalles! tﬁﬂs&rﬁefﬁwanﬂoﬁmioh&omshﬁdmm in tise

fol .owing. exadrpositionf drin ]metnh pucli that dach eser Fmablle kmaptkformt tesgne.1, 2 of the
i nternal  casBERREON fhatit PrRYI9UL 9’8*’!5’6‘@ \}3\"!‘1“"’35 - meke files 3, 4 of

t he same casGithe IMORE g@@omﬁﬁ (FiERy ths SIS - 35°The ' I'engt h of a
fi-l:.e can be.c angdchbd@EVéUNI’Ijh(&r@)ng J‘t affect bl “the: files:

f o} l.ow _p@ i t - by sghdHgOnby £8iHE b 1ROHGIRh The WRISEFBIGEadd EY BRBLE: O 31. -
particular fiweds EOABtand&EY. I0geneh; tioH B Badie lahguagd)ighored blenkpades | ng ND
(FIND W | | bdexcaptsefisoumel imbaueta firkt whaghevpry charaeter andispase isidiplicatedle file with
the desired | DAE‘N L@XWAQ‘A tc 40 mark file 12 of the internal-

cassette with stoRY dhta coiitnd takes a block of data fbeh hiGhér) abd'gtis PbeES, [err] To
mark fi Bes na:tassputoeNouuél onlnarkaysl cf m/bersgareﬂ tﬁsldgehz) conimandt hqyelvéroif nma TLEST;

(] e (o afraf?ﬁa:c:rht*%“'h ??'“septsmsttme R

virgin fil es vaniblessmte@& raystmdtmﬂslasarayd kp:ht ariys ahd @ I n

TLI ST+. 4As preV|T(ba §1°f4a|t*ethas Mabo lbywteldeom‘and ceomand.
Begi nni ng W thff%iB B&;ﬁ%%% l‘g‘% Th! sm éa‘° by the
net hods pr evieplés mmcus Her mntaeafeamnn em.ae e be Certal n

t hat the tapdoddsdatorpinmbmd (in-this cas¢;“no partlcular array ‘can- be specxfied in the

45 command, lest an erfor occur). o _ _ _ 45
0l Syntax STOREDATA [UNIT] (FILE) [ARRAY]

_ LOAD DATA [UNIT ] (FILE) [ARRAY]

e.g.,
’ STORE DATA 6, B EXEC will locate file 6 on the mternal cassette then the' '
50 B array in the curre ent | program w111 be stored i m this file. (A simple variable cannot . 50
- bestored in this manner%(
LOADDATA 6 .B C can. then ‘rétrieve the B, array and load it into-
memory whenever i it is nee ed; the following command could be given, also:
_ LOADDATA 6, CEXEC: tlus would retrieve the B array and load -it.into

. 55" memory in place of t the C array, provxded B and C are the same size and type ' 55

)

tThe common statement acts llke a drmenslon statement thh th_e addltxonal -
feature that data in common is savéd from program to program

4



50 r ewound.

50 STORE The store command will take the programline nunbers in

read/ wite nenory, and put _themjn the designated tape |ocation where they
wi |l be saved. Synt ax: STORE [UNIT] [FILE] or 55 STORETUNHH
(FILE) [e¥fr] 55 t The nunber of files referenced in
TLI ST i § §¥-ways one nore than the nunber marked by t he user. e.g., [err]

sel ect .-F’ “#2 desi gnates whi ch cassette is being accessed; the programwi ||
t hen be st1 red on that cassette in file nunmber 3. In the. store conmand,
[err] and—Eea-p-]._a;.e_u;ed to staore a ph#¥lfh of the 5  program [errJs.
specifies the begr&ssumeghb b&ﬁm&ME@t@ﬁteﬂth H%rég}aﬂﬁ fofdics {ﬂgrttl lsggﬁ,{ %g‘e “S‘th\e’ o

endi ng |ine nurfi tored err] -i'sTnet . spect rast;u ne -~
: £ e tstqmrﬂyethedc oy dtitdnmene.” FOT

to be stored isg,
[err] to Ise gi wenabldstw,m e L DA 2rray yariabledfing thesimplae for — any.
i i MSgaT Ay 'n;%r%?'s’lnceth]oe fiPe to *

cassette comrand. Pressiggld _
be 10 = .accd®agisy Y °ab | m file. ifjit was storéd in common,

10 10 [ er‘dehtx%éd @igﬁenf?i?

60 throuqh 150 i n nenory - W]
that ‘has: been- nar. ked can be. 15

casset te fas béé%qlrﬁmed any fi I
accessed by gi yi, %r‘i‘ﬂ{n-_; i iwilb. tllat!nﬁtbebmam isfornmutonnd; as@enly, | f- 10

15 five files @h " al mory. flihbeasstmelyen t hough
file 3is . a Vrorgngn ek s énedég&,,” ‘tm{g@‘” 55% \fi! UEPpgOr B Fifglatede | oad
command W11 takelbe el zlmst_'._msramt«an bemstadﬁﬂﬂﬁﬁifeé and put it 20

into the menory, 3
20 Synt ax: LOAS’[UNl ?]A'T [ é’}molr;,(FE’c@D [UNIT] “(FILE) ~ [erf] e.g.. LOAD EXEC
assunes the |nternal cassette de_f autiNdi¢ l e (file 0) is.to.be |oaded 25

into the cal cul at &fles. rotasged dsrprogramifibaspkey fils) datbflegopsed. |
25 [err]ad ocates ﬁf eoad m odtfre

irQm atmu@imme program on
this file is renuotereds Dpgishg [BAD raﬁ?’;"ﬁn 'F;é? jelh t he pr#yram

i s | oaded into nefils jausespncmon meksageCtotappear) S | 1 oAt ed £f°gf%e number 10.
Al'l program |le nbers begi nn ng at” Ilne 40 that viere preV| ousl y in
menory, 30 ﬁ?n@ﬁw FAW] ; SV ) rqarpeyel ng 1 oaded; I?

the menodSy pr evmd@teyy rhmild thaetn_"’ &.&%SE ‘ﬁi‘ 'n them In

both the | oad sg,g f Emmsﬂﬂetipeeﬁ' Taded 8y tht . canZhave }
various result ﬁg EW] F
conl usi on of t. e _‘"

‘b sF‘l‘f’g ("E‘WémF@slﬂaﬁssttasve algo\be mevettund he
:e- 1S SbrittandTs ¢ substi tuti ng. LI NK
for LOASO;n tH'@,Odpr evrous syntax,i the- useracasn olbr?f)’ pegd M’tepmﬁa"l'l’fﬂgl i nk
comman i s {entical |y t.othe oad ‘command wi t
d. Thi [a.é@z |1 he | oad d h
exception: Dur ng program cutlon I f a 1 oad staterrent I's enco_untered
t he cal cul atoregf,unctlons as though [eri] were pressed.- that is, the old
synbol table i sRBEWIND#EXEGylirewind the cusbtts With Gbledt ABHE 42,5 built; on
other hand, ifrpl i nk command isi- 4: encount er-ed, the cal cul at or functlons
as thougs [err] Wﬁn@rcﬁﬁlﬁﬁgd Hésly' Se tﬁh a ik nt jeir pr.evi ous
val ues. I\/ERGEchh@anﬂr)Ingdaotuem(a%Efl ibﬁji, d:n édél &n%“eon '? -} . anber® from
the 45 easpon the display. Madéthtsuitervﬁtemeéassdu@mfront of the
program curr e% bMarg 45'1?{1%:%&“%5; fg_ntrol thus returning. .control . of the: calculator . .
40

ature allows. for the execution of . one portlon of a
::l;lg: orogram. whlle another : rtion is bemg found — thereby lmprovmg access . 40

When the speclfied file i ts, found the cassette tape halts
' Syntax FIND [UNlT] (FILE)

445 nnm E:ll.*lé) {f%o czaf';)éEC causes Ithe cassette wnh select code #3 to search until file 45

theefilectoj ke attcesaecledt,ustptseogr am | i nes
Igg'iqg?%qszdlntofrleS Note Once a:.

—W—-,-

Begmnmg with. the current tape locatlon this command :
, rea :
file ldentlf' iers and prmts out l:lformatlon coneemmg each filz ds all subsequent

SO‘_ Syntax TLIST [UNIT T

The mformatlon for each file, on the desxgnated cassette, is prmted outon onie |

line. There are no column headers ldentlf in '
assumed headers arer fying the mformatlon m each hne the



t here, between consecutive line nunbers in the programcurrently there, or
behind the programcurrently there. However, if any |line nunber of the

| rently in the program an
error will result. In addition,.if the line nunbers of the two programs are
I nterwoven, an error wll 50 occur; e.g., if the programcurrent]
menory has |ine nunbers 10, 20, 30, 40 and I f the programto be nergg
I'i ne nunbers 15, 25, 35, the nmerge comrand wi'll cause an error nesgaye,
occur evep,though no two line nurrbe]rémrirpg ched. synt ax: MERGE [-UNI L Fl LE]
or, MERGE-FINFH—FHH-B—fefr+r}—55— : '
55+ err] .- fil|RileNooFil¢ gpet dAinalutee m:mai sd?regrsmdmdéloﬁtz CemtnocAmd t he :
entire pregram on- t{Gode A ﬁFlless {WP@% éﬂcmhdﬁ_%t I(]“H@"Hhrrber 15
1,444,145 200 [err] and tN&YfS ) fLwergi, program-currently in
menory. Fol | ovii- ng i.npl ementati on of. the " conmand, program execution will
begin at [ine *ﬂ'bcrtr@ren.ﬂ_rﬁ@er{drmfwﬂthh@ptmrmﬁgbwsr the 'l oad com"rand can be
used for §tack| n *Bbram; An-5- v read/wite rrem)ry ‘The major - 5
difference the t ,é&ggqgg;]&egs as fol lows:” LOAD wil |- erase the Irne nurber s
previously in m;nlteyy, begi nhi ng- ‘at’'t he ‘desi gnat ed. [err] NERGE, on the

other hand, will . retain all |ine nunmbers previously: in 9830A menonry. In
both the | oad an able. 10
Fogar ol 56 of AL, féﬁ Eﬁf b it ﬁé"w“]‘],ﬁéﬁfgmmﬁ of e

10 accessed frthesetcon t;‘ 3 sdchred yaﬁlen bet ween consecutive line.
nunbers remains. ¢ ﬂswmzﬂl% “n»ﬂ“ﬁ%@?‘é‘ﬁéhf‘%s°a§,9ttb°d°a‘r’édf%6|[?ér“! adj ust ed
to reflect thé 'ﬁé i i nurrbers “this-programis then | oaded into user

menory. |n progr @nmmpdeeusxoixS A1 [err] i's, grven pr. ogr am execution wll
conti nuetsat LNX 1 split precision 15 2. If [err] i's not gr ven, programs .
execution wll cén“t‘ %"fe‘i‘st‘??er at the .next hi gher I'ine number - of the |
original - program or [err]. whichever comes first. In keyboard node: 1. If

LNX2 is given, rlbgreameexaouhrmagmlﬁle,b&grlast atvo[cehm]ns Adll contaid. nd f [err]-
not given, thenemaclmlator will halt after loading in-the program 20 STCRE
KEY, LOAD.KEY The store key command will take all user definable keys

(upper l2¢t-hand regl On ofNotheRbammmi)snmeommeen def i ned and gyt
t hem on a.cas<SXRGURE vvhrchvvrll be. t agged asake file.

~ 7 The
| o&d key commgnd Tt‘éﬁl{t?s "g,n%htr ‘H%féfl%an her Fe?rg)m‘f‘gr%:&lassette 25
and posi tions gg r’t it (L2 HoNbe b dRicular Blorallcb ot  OF 5 he
same". opez.‘atromd purpos eotrcowﬂlh;s rﬁg‘rﬁn ran oﬂ;bocasﬁtterﬁletape Syt ax:

STORE" KEY [UNI ure §$ in-the line m may -
arbitrarily bgPP gﬂggﬁ% 9;2 lisekpe grogramillsesulior ds LoaD
and KEY. |n genely @sanblsaa]fs,@mqese(except of
course, %h a geotel; haeﬁsdevnheh@gbvet mhmotMmeatschre;ane, noge dipe i cat'gyl) .
STORE DATA, LGAPBrEATAR b EePsadyred e &“%?ﬁh?&#ﬁ%f“’t@kes a bl ock of data from
menory and put : a.35. cassette ‘Nor.ma| | only arrays can be
stored using t%i“?"?c thn We‘?" EICP% Lg% [&F&aﬂ/ is specified in the
comand, all dataI[ ls ! efore ol ttatse E an?be ram-can be stored. The
cal cul ator al | Quging! P! € ’aP 5‘8 eS-1°h rfrfgecéb" . STAE-E R AMa S 8pe| | as
arrays; 85 fact, 0 SOEXEQ fellateerlr;nt .can; accept sr rrpl e vari abl es, z@array
arymemony andr i abl es+.

variabl es, | nte XEG pagu xpahmtipélyoue\lrﬁﬂqf erﬁ;
40 . Thq‘hg’hﬁﬁ R ﬁ‘i‘r‘é"rﬁ’o““f’étﬂ? “fft'\amtratsa’ff aﬂmﬂﬁﬁg “]S‘P Bi20isl y st ored
on When a program is mmally secured it can still be reproduced onto as many
, 40 files as necessry; however, once- the program is scratched from memory, (even .40 _
o though it can be-loaded. back:into-memory)-it cannot be: reproduced onto any

cassette files.
‘When program lines are secured, the entire ealculator is in the secured mode

_ Therefore, after the secured program is stored away, the user should press
By 45 . SCRATCH A before mputtmg other programs —. thus, avordmg “secured 45
_ program” errors. - .
. User definable keys (when not bemé used as typmg alds) can be secured too.

Just pt:ss FETCH (particular key) SEC. EXEC and the designated key wrll be

secure

- -50 " Note: o e 50
. To protect all the information on a articular cassette, break one of the
tabs on the top of the cassette, t s makes the cassette maccesslble
for further storage .



cassette file, and loads it int
st or ed,

array, an error will result__1f

o mainline nmenory. |If an array has been

t hen LOADDATA nust specify an array if LOADDATA does not specify an

on_the other hand, the common area will be

retrieved by the | oad data comma
be specified in the 45 coma

45 Synt a FOREDATA [UNI T] (FIL
e.g., ST J)DATA 6 BEXECWIII I
t he 50 “‘f'array in the curren

nd (in this case, no particut ar
nd, lest an error occur).

E) [ ARRAY] LOAD DATA [UNIT]. (FILE) [ ARRAY]
ocate file 6 on the internal cassette; then
t programwill be stored in-this file. (A

dr ray—cat

sinpl e var Anot. 50 he - stored ,444,1r45 ~this  manner). be storgg itn
thi s manner). “whenever i thi PROGRO e. foI ['owr ng-command Cuur d bg
gi ven, al so: [err gerqomindlaneﬁage efithe Cdlﬁxld'ﬁoxﬂ{ waunﬂﬁdvdrﬁﬁ&ts BAgift 0 ST
menory in place o [nt @‘g coRb QY de B and C are the sane size and .
type. 55 5The & at @tﬁféﬂlt:n E*B%stmh oc: £ PFrove dtba'rmpgrarwr th the
addi 11 onal  f eat smpeartingite it oty GPTH staforb A Ol ar bl i b ROk a e?rogram
16 in ascendmg order wrth 9t9_ 9. bemﬁ thg]_laﬁge Ie line numbet pp

J % kel dn,tdan de ho%l\i’h A(8),

16 Assune the c&mﬁt E‘ﬁﬁ)’&i
B(5,5), O® E. iRrassdedGorr
vari ables into (fTﬁF-ET'ZPE)is &

and the si nple&al varrabl es
Asspr

5 Pressing: [err iduslg Hent
can . be retrievdd Itsr rsmp&stf iforeh,

| oad dat & commefie

is the default ﬁ‘:{ﬂ érs(oo

will transfer kxaaglys to
%P’

Q!’ QIDt

lme

sbtﬁrs
cassette to th

di agnosti c,

user ITEI’TDI’

re‘g‘dﬁ%m

- p—

perform %ne SR, ﬁgtﬁef,é%ml ﬂe nr he a,ssenbl Ianguage ‘program
cannot be |i st dekweén lines [ehix be"fi~put°ff‘i’,§§<f“,'§°g‘i‘ %X;{ER cm % |aeing UNI 0
(FILE) Note Fi FRAsing9f 4@ éscassumed. tagged as: progr pdicated A ) o5,
data files, or marmjlrd %@‘g t,is madetoloadfroma _ '
particul ar frleE ;§§0E)4J§CF,[ ﬁi fan AVIR#EXER | y i denti fies
the file tag, an error, W-B0 20 pccur; @og., pressrR%\%Eerr] when file:l is
a programfil e, .causes.an, error. E'essage to- appear ND Pressing the g
[err] key, Iocat ed on -the*tight-hand si d4&.0of thé- keytﬁ@ard 25. . 25
i medi ately rew nds: the_ -SU-'jernaI; tape: ca&sette t'o theaclear |eader. .
25 To:rewi nd any: other .cassette err] st be: typed in,. follovved by the
25 sel ect code of the particul arr cassett;e.” (The |nternal ‘cassette can also -
be rewound by ty H%Vh éerr etrb@rmst be typed .if the commnd is to be
used in the progra [ET #is ressednﬁ oaPPeafsmthedlsplay o
a0 : . 30- syn RBNND[UNIT] eg, [err] will
rewi nd t @ casset Mthhhhéetm EL'I_NE‘Q 2 The find command
(previously menti M@Cdnﬂmoﬁq}lqm |point \sltduhi b e aﬁ? E’gﬁﬁ";ﬂ,{,bﬁ 30
currently being keyed in is found to be totally unacceptable (not
: -worth- salvaimg by -using the editing keys), it-can:be erased by usi
35 either the CLEAR or the/ DELETE LINE keys. However, if the )r o
T line numbers have beeT‘ automatically- input, ‘pressing CLER!gghaT -
S '&fgge el;:iesr g;e entire’ dg%lay ‘but ‘also’ eliminates: ‘the. :AUTO: ;e : 3
| » €Fe pressm ETE LIN
. statement w1thout affectmg the line numbef ll'tasst;"lst‘ only the program :
40 There are t‘wo. th d Z{FOGRAM VIEWING - - o :
- me . '
h ‘1. List it on a printing d‘e)wsca viewing:a program that is. currently 1 memory: 40 o
2 Bnng |t lme—by—lme to the dtsplay Gl T _ e
LIST .~ - o G- t LT S |
.- - The list comma d h t
45 total listing of the prggra;i uvtv b :]t)i%'lgtce ?tlt)gtltltf)?'tyl? ma i be used o provrde a ¥

- read/write: memory-available

. Lrsr EXEC

-._*The length of a statement in

e
| pfre Csaim%t"

edigptaye:
ments: will b
umb
me
The asse

yacipglk | rrul ated "option bl ock". desi gned to

lists all program lines t

standard prthtmg dev:ce
ludin the lme u

.spacmg, tan be up to 80 charicters,g § mber and mcludln

ngﬁ%‘)fg kepingimntedt .

dard, BOL 11 1 Ne "R EiPar i ablles -

‘be retrieved by pressing: [err]

I?r{éner or since -no particul ar. array
E(%&J’Q inipiematicallyinputs t or and

brogfun SeRbhd 98le 1SN | |

DerInNng brder tvﬂadsﬂeun@at)te.c onma n d

syefanrand thé romthe
@atmsﬁg@‘e ‘B%cg' MUPBSFige a system

ihg VAST
i

or lt ean be used to mdtcate the :

br inputting; .g., 45

hat are in memory on the user’s

g appropriate



command) is used to locate a particular file. Wiile the cassette is
searching for the file nunber, "lazy T" appears on the display. During
tkus_LnLeLMaLL_Lhe_casseLL£LLs-sea&chhng—undeL_tnterrupt control, thus
returning control of the cal cul ator keyboard to the user. This feature
allows for the execution of one portion of a 40 - large prg
whi | e another portion is being found-thereby inproving access 4
When t he specrfred file is found, the cassette tape halts. Syntax
[ UNI T] (FILE) e.g., 45ﬁ”1

current t. ape L.lﬂ&él&?iﬁg t Hrss aﬂmmum lrnesatllst egelm maqaeme tlel‘lpb?ﬂlldent ifiers

and prints“out - i nf or mat i of 't?&'r‘l&té?Pllﬁ‘l"Pg eachfile. 50" . = Syntax: TLIST

[UNI'T] 50 They igifoosq ki@ ncatttea 1Rafukhbbs tﬂs-aam&hteavdmregﬁateﬁ%c@%et te, is

pri-nted out on n one 1T ne. -disphayed. ar e--mo-col unn: headers |dentrty| ng the

i nformation i n “gach 1ine; the assumed ‘headers are: -~ .17 8‘,0
nmon

1, 444,145 Fil W :
Area (Code :\lonéxt hEh{édgglgé% Qn aepéﬁg? **3*‘“‘3‘? °W'L'i'f&¢n words) (in

words) (in \Aodrsllﬂays theavertlowd ramm ered'hegmm g0 p sy:pngltlyhe file
types - ar e as ingth \ﬁglay,gressmgt wouls t% successnvely igher line from-the'one

10
5 2 datd® 3 pP’Sﬁrrﬁ‘fﬁ“ fplayssts ‘ﬁheﬁee‘\} WUl flitlay She s“c?esst“l'?g lp wf’ fines secured, the
nunber 2 appears.in front of the code 10 ~ nunber (this applres only to
bi nary, sourcEETIaHBoéldkey files); e. .,b ‘Il"124" a earsmrdn lobthe second -
colum, the fjle aloa Viewing R ppogram line-hycli fific progr H'F?i"al"l e, [err] is
super f | tous; "™} t?"é%?é'é Eg’a‘g;oaaylbg ‘ﬁg’g&n&‘ﬁ 'coﬂ"laﬂ s coI urm.as: 0 full

preci sion 15 Syntax; FETCH HJNXJ precision
15 2 integer precision 3 comon |f" the file is not" aprogram frle t he

| ast t wolScol urmsWiete| LNyt Hheisperific hegrumbes (e asgessed; .~ 1
NC]\I-PROG?AMVAEEE ‘COVMMANDS *SECURE -Thi:5 comrand ‘has the capabr i ty of

conceal i ng progr BETCH BEEJ mwaysptrs‘ptay«tuhalrowmarmbeteh ogram ligour program coul d
be given to anotEETC-éwEﬁ : %@slsb‘ébh lsrﬂatrﬂvﬁllable(ﬂ'gv\ever he

woul d nojf, be req ;E?’ tmdlmvr ewi g
played ogr -on -any “cassette fi

dis
!‘
pur poses~ nor gggiﬁiyiﬁ ‘P“‘E"r%.%’%l- !
25 An attenmpt to fetch a seeured programlrne vvrll r,es_ult inthe Irne

nurl'ber appearr ng on the display; followed by an *; at'terr'pts' "to list the
programvm |1 result in the secuPBQGIRrMéElm S appeari- n foll qwed by an *.

BD

| £ ~any. I'ines iny t hpgezam lins gap e-efifed bér‘l‘f'l‘il%‘e ‘%A]Eanr dered to
be 30 55 selli VAl ﬁueasryhauabedcﬁéea%n u@rmnﬁmaroatment sae
vi si bl e, “none pnfgt-antha:ns Béyepl' ifran erronmessspeappranchnabeldigpidyovhan BOhds cassette

file. Syntax: pSE@d| thergrogram line gan BECyiRM Féé”pegb‘fﬁ s L Apprppriats or e,

pOSSi bI e to S%ﬁﬁ@?bg‘ﬁ% ﬁ Eﬂ;ﬁ# lg% lgtlﬁ mput lme can

appears

. CLEAR . and DELETE LINE . have already been thoroughly discussed. 30
However, to relterate, there are two' methods of deletmg a program lme currently :
m memory £ ' _

l If the lme is eurrently in the dl lay, pressmg DELETE L!LIE wrll erase 1t from
: . memory (CLEA& only. clears the display).. . -
35 . - 2 :Any line in_memory. can-be 1mmedlately deleted by keymg m the appropnate 35
line number followed by EOL . o :

DELETE ' L a o .
The delete: eommand (to be. dlstmgutshed from . DELETE LlNE) can
selectlvely delete program lines. ,

40  Syntax: DELETE [LNX, [LNX,] or DEL rLNx. rmx,n . . 40
' .Where LNX, |s the first hne to be deleted and LNXz is the last lme to be deleted '

e.g E AR S A L
: DELETE EXEC deletes all program lmes,
: DELETE 40 EXEC deletés all statements beginning at lme number 40;
45 .. DELETE 50,80 _XEQ_ deletes all lmes numbered 0 through 80 45

as'_'. more than 32 characters, the first 32
characters ‘will be displa sing «, the rest of the lme can be viewed as the
drsplay is scrolled to’ the'left "'At the end of the lme -~ appears. .



pressing: 35 [err], followed by [err] secures |lines 30 through 80
of the programin nenory and then stores both the secured and unsecured
portions of the programinto file 2 of the interpal cassette. \hen a

programis initially secured, it can still be reproduced onto as many 40
files as necessry; however, once the programis scratched from nenory,

(even 4Q-though it can be | oaded back into nmenory) it cannot be

rep'roduconto any cassette files. Wen program | i hes are secured, the
entire ca 2ﬁul at or is |n the secured 145 heref ore, after the securﬁ)d
program i-s=s+ —ertvery SRt —SCRATFEHA—Befafc

I nputting ot herS_ RAJ &N th is, avoidin 45 progr am' .

errors. User defi Is"éatk"é%m S ERse aarﬁﬁyag@msa °‘P’>’B‘?"H§y ai ds) cawfbe

secured too. Jugl,- press- FETCH ('partlcular key) SEC. EXEC_and t he designated

key- wi || be secuer:RAEm:H EXEC erases all program lmes and.variables; - " Note To :

prot ect abl the e k“%n‘éﬂbf thé tabs

on the top of ; &tm%%g‘hggﬁg y‘@ﬁ for
444, 145

further stor agenscusse'
: __elagc‘mbles,t he - Cal cul ator i'S,-with mino

18 PROGRAMM NG Th&CRAT |
variatior8, BAg Cs RAJK, JRaiey) cras A 31 “E‘(Sdf"l'f@ ’Eé‘ﬁlbﬁ‘f‘br V\Alphl n a

program are prOVI 7 8edick " elther byﬁ sévenEé&Fb &tb? Ay in Basic
has an associ atSERATOEE nurrber hi ch nust appear in the left- m)st portion

of the staterregmrih enment ne nunbers appear in ascending. order with 99.
9 being tge |l a a I H}l?w Fﬁg{fg ﬁﬁ‘?% i ch has
been’ correctl d@yed mﬁi’%gﬁm eistore gﬁ'theﬁ“g; ﬂ'a Ir’ne%mry gi?ess lr?g t he

[err] (EQL) key Thi s k'ééls srtuated 10 an_-area corresdr ng to the
carriage ret ur HyRtayREN 1ASPACENGL or REN ILNX, [SRACENRIETYPE is a

Regi stered Trade Wet@ukﬁ‘ymﬁéfb nbWEEY Hamber of thefirstpr amAGtdeay hS! Y
mentioned, st atSPACINGIwild Sty Betweel ofdebiive tihe b d‘trbbrd nput nits

srrrplestﬁ{)orm&pgrgessmg [err] iuses Ilne nynber -10.to 15 - - i mmedi tely
appear ont he Gifsploayrgigi 4 0ot LASEALE 5 nt?ﬁ‘oers _
o additional stgg D beiwier iGN tpyaﬁ %ﬁ?ﬁgqgﬂg{a%%wﬁé of ten .
bet ween consecutl' MBER S0 BEXEC

Synt ot NG ot E %'flt'etf”aﬁ" \ﬁe"[%ér’ LA e AL ner}gunbel‘""

to be autonatical lay su:tpmexits “tih ¢hed faﬁdtl&paeﬂmgce Aot i eumbenage can t hen
be input if - [ela foimﬂt%' gb he rRbl r%mrm.e@om@pmm@ of- 10 i-s"
assuned. e.qg., correqted rg%rg“f"} ths din ]!'ePa"e | e
30 Wen AUTO# is: pr.esséd,; ‘AUTO pears i'n the di spl ay.. Note 30.

Al t hough ¥he CLEAR. an‘d DELETE :LEF RAMSDEQWGCHNG\H ousl y: been . 30 30

di scussed, the $ 0 amI e currently
&%:‘%rsp't qﬁf"ﬁ%?ﬁ%‘s f‘&ﬁﬁ eféfbg vaging by

bei ng keyed in fb,sa ﬂ.u
using t he edl t ienerubien/ edusesithe Hmnusbessrta e rited i thietbrder in whtch they are

accessed; then pressmg NORMAL reverts the calculator to the normal mode. 35

Thus, when a program ts ru mmg, both TRACE and NORMAL are unmedlate

execute: keys. - : :

When no program is 1 nnmg, to-revert. to either trace ‘or normal mode
o requires. pressing the appropriate key- followed by EXEC Trace mode canbeset - -

40 up to trace speerﬁc line numbers 40

Syntax: TRACE [LNX, [LNX,]]

Where LNX, is the first line number to be traced, and LNX, is the last lme number
to be traced; .

d) J,Ll!?'_!

or: er

45 , TRACB 20 EXEC wrll tra,ce begmnmg at, lme number 20when the program rs 45
running. - -

TRACE 50 60 EXEC wrll trace begmmng at lme number 50 and endmg at

line number 65' eacﬁ time these lme numbers are executed m ‘the program

STOP B 5 ' : '
50 The stop’ command can ‘be a statement wrthm a program (to be discussed 50
later) and can be used as a debugging tool. . -
_ Asa debusgmg tool, STOP is extremely valuable. A program that is running
can be sto at any time by pressing STOP. (the ‘current line number of the

program wil be drsplayed) If y program lmes are then' edtted the program must



either the CLEAR or the DELETE LI NE keys. However, if the program 35
| i ne nunbers have been autonmatically input, pressing CLEAR not only erases
' ' 4 O # node, whereas pressing

[err] erases only the program statenent w thout affecting the |ine nunber
itsel f. PROGRAM VI EW NG There are-two nethods of viewing a programfhat is
currently in nmenory: 1. List it on-a printing device. 2. Bring it
line-by-line to the display The list commnd has two specific app &t i ons:
it can belused to provide a 45 14440145| i st.i ng of the prograns I#®™

r eadhat I T e[ Yo M Ik béghingSy ?ﬁek@jiﬁl@ lﬁé—b%‘oaﬁjd Ex‘?&%&‘“ te menory
&) y 1

avail abl.e* 1 tHelpridrah Rga céhtidue w if the CONT fued mm | ines
t hat are\«h nderail temnstplmsedser s.standard printing device. +The Iength of a

staterrent i ngl ut 5’ l{ lzfgfga ’&lsﬂ%&gﬁs@g&s&ﬁ AL P‘?lp?‘; aﬁfmg%fspam can

be-up to 8_0 Ctétg present:value of the simple variable A. 444

19 [err] i St Swalb egmﬁ 1 btoprd awhm dHONSF Sunciont Pessfy i pheral

w th sel ect cﬂﬁ?fﬁplaﬁgﬂm’@geg kﬁ@ 1 at the i Rﬁﬁﬁg%itgl:l%?r:g wor ds*

avai | abl

o'rr e R TR e éﬁ"ﬁ%m HEER dowar row

di spl ays the: mmgtanhtcg elt an eum&rp!Oogmeem program nmn nodgrethede (up arrow),

on the other h@miéfw“éh Waﬁﬁeﬂ . Wen no
programllne Eg’fﬁgl? %; TORERR Willgi spl gy the
successi er e} |ne e one nost recently dlsplayed

whereas t vvouSﬂIEEIl spl ay the SUCCGSSI veI I ower |ine. - 10 FETCH I n addition

to viewi ng a 2y ?%EH?'}F

et a1y oSN S sntéx;:,%&f T LRI, o o

FETCH [epr] 1%tatement is eerted Gt daft bé thecked tB empaama lt ﬁe rfori&l thelreqairedt O QO

accessed: function., When a partbglaF IClionEX EehS ‘fg §%JT or

| onest - nunberége?& gﬁr "ﬁa m‘%ﬁ‘% "EXE@@H"%BW&@E' il STEBWIl ¢ ¢
GG S STOEE A

exists; if liR d there are other higher-nunbered

i nes), the | RUN,ICONTIN&E:| y hi gher- t han 300 WI I | 20 ~~ be displayed; if
th& e ar2 no | anem%h{ ﬁg}%ﬁ :ﬁ% B@erant &;ﬁe@“l i ne 2520
avai l abl e in %ﬂg d\éﬁgﬂy
prggram ine h KEC xvfée iTQupl'B oﬁ el et m n?ﬂ]t ted, b ke?‘lls

; T e?\Rliﬁﬁldusl enenuaneév arili is @discdicatter be ual ri e y
menti one¥. A pmBragy lﬁﬂ!;lzed ll‘F‘rimel RUN-EXE i, app@frs.on
the display. mﬁ@‘g‘ﬁi m%g‘; ' .g,%kg’tr_-g_ e;g tﬁ’% ewed by :
pressi ng RECAklese oo ot %a béBSheQd thehe Pr ogr am
| i ne. The pr eprogusi uhalded ﬁaxpommmlemsthbﬁrogmm dxechtd\bypressig Nng RECALL
whet her 3¥r noCONT ¥ appears. 30 [err] and [err] have al Peady

been thorough e are two
met hods of - del%}'?‘ﬁ‘g&yéag‘?%g?‘ gn%enler{;z%cr%r_g%%sm b s@éﬁﬁeﬁlgn e{léwgohe line is

currently in ghéngilaryn m quBLdES’EanI_bleNEangcdﬂomaasemlrtdlﬁmom rrermry

([err]onjgy cleafsgree ﬁn aﬁhl"@‘ﬁ" n the usey’s Toquifements: egy,
i mredi at el y dg) whi] adl idBglay | ata eRioni@ Rk 89 iripat: Bom3Re h(emaﬂatmiaer f ol"loovved
by [err]. DELETtatements will be discussed later).
4, The data pointer, which indicates the next datum to be encountered can be
reset to the beginning of the data by typing RESTORE EXEC. '
45 5. The program can go to a particular statement and be available for execution 45
- there; e.g., GO TO 80 EXEC sets the ‘program line counter to 80 for either step-
by-step or continuous execution. (If continuous execution is desired at hne
number 80, the continue command can.be em loyed, as dlscussed below. ) lF
THEN can also access a particular line num% s
= 50 6. Any calculator-keyboard statements can be executed - 50

A halted program can be executed beginning at any line number by using the .
cont;’nuegcgommand e.g., com:ga _ngwdl continue execution startmg at line
number
A program can be run begmnmg at.any line number, e. g RUN 110 EXEC
55 will begin program execution at lme number HO _ _ S5 -

+When a key is not bemg used as an immediate execute key, whether the key itself
is pressed or whether the letters displayed on the key are mdmdually keyed in, is
generally arbitrary.

TThe initialize. command to.be discussed later, is- also legmmate



The del ete command (to be distinguished from DELETE LINE) can selectively
del ete programlines. 40 Syntax: DELETE [err] [err] or DEL [err] [err]
40 Where LNX, is the first line to he deJeted and [err] is the last line tO

be deleted: e.g., [err] deletes all programlines; [err] del etes all
staterrent_s begi nning at |ine nunber 40; 45 [err] - deletes all |ines
nurber ed "5Q. 't hrough 80. . 45 +1't should be noted that if a program
l'i ne hase t han 32 characters, the first 32 characters will be

di spl ayedZzhy pressr ng [err], the reslt44mf145t he Iine can be viewed as fhe
di splay is" euurleu LU tne Ell‘__ At Trﬁ:o —of—the ||ne ferTi appears. N,
20 ' The mﬁjor grffere 1cé lbetween R an&dﬁﬂf‘[’ 1} %%zlﬁe scr at ch s
command can erase &l Vaabl hgyraﬂgh%d oYmal gkdm Ab&ses al 1 §@r ogr am
| i nes and vari abl ewhiles CONT _neit erafféctseaxarswxaelvsenyrt iffecty doyoswriertOr Y- pr ogr am

| i nes, usér program deeﬂefr nabl e keys, 'variables (identical to turhing ,
the cal cul at or of f,- then .on agagﬁaGRLﬁrgi-Aﬁgﬁgﬁ@Sall user definable keys
(user defi nabl eLE<IEys will. be: dl scussed.later; -[err]. erases all variables;

10 - semr asxe f‘ﬁe qolaxltm sutemsrgerho eyt rtbpbimphkretptt hat 10.
was- pressed prsé”§ "ﬁ'@‘s[ el T8ps. Acti6i s sP‘H‘P’hFE &8 scratch can- be
access qigt her d;a-ﬂoa;q@gm;n the'seven Ietters or by. pressrng [err] RENJVBER
5 The' réthuﬁ!bTOra'-:._-'B/utdtém«tMethbbam&m as rlmmtrerracmurrbers and-
 enunber - 15 trg&;.?? «eg X B “‘{g ggrssmmlsry p §§

[ SPACING) Wher b df n{ttg‘tt Mt R AREY P e togram
st at enmentys and poibés ﬁlarlliﬂeﬁ fibes 2046 la Pk eﬁei/\l%ﬁ@ﬁﬂ[e?s&t‘dﬁngSo ¢ ne
nunbers: 20 e. cgamples should ‘explain this feature more clearly: -

20 [err] will reniifkexamplesthe pres t%“ler{rWB‘e‘?er%)g the first statenment '10'
wi th a spacing zngéQd)ﬂzmgedjpgg” BegIRSe-S; [err] renumbers the fi rst

statenent ' 30 vmth ‘a_spacing of’__ 10 bet vveen statements;: 25 . _ ["'erlr]
renunber s_t he f‘l ﬁé)'mlmtgal‘! jof the O@pa@q.ﬁgfmpa@me%fouemeen _
statement®. AU 5 t2geeprd ‘that reference another 1ine ?Rmber

are appropri at Qi))GG(SUBGEIESjONlB 'Zsbtesoa‘lqr#ser command; --eg., GO-T-0 80.
woul d be correct ed to reference | hef_l ne: that. rep Iacecll_ 80 300 NORVAL, - TRACE
The TRACE key g _ ’c“q‘g@g;_ o r"ﬁ‘ tm"‘%?f }gfo:é}éﬂ. “ﬁg%cutlon tor
a program that Sl o e vehidhoF 5 inc 80 e’remgream -
execut i orescaus dstegenealiie tye . nurrb to be r| nt ed-in the order in whichas hey

35 m le Ly ¢58.tha . h
nor g %ﬁmlﬁen ‘@s‘@g é@rvﬁb@%a r\&?}\mf

nor mal- node. . 1an (he _
are i mvedi-at e execute ﬁeys ; en - no- prograntrs runni.ng.
to revert to either trace. or nornal nDde requrres pressrng the

i INT}
appropri a#oe k eWRf F gwe nqatgphas one?eature ke prmg statédent tr)lot generally available gﬁ P S; ﬁ?lgr ace

speci fic Tine: 1 habetlc mforma n in.a quote figld can be printed in either upper
TRACE [[err] [ aower]casdferess. Phin oWeS cds e;ﬁstmﬁo bdite oNthab6r a tégulae traced,
and LNX2 i s t hdygewsiter] Wi shqﬂmb  lock pressed;letters: inside the quote field will be
printed in lower case (the: dldplay, however, will still’ appear in upper case). If the
: 35 “at” symbol (e) i is required, jpress SHIFT RESULT. - 35
Quote fields in both the format and and write statements also have thls “lower
case” feature avarlable . . R

.'.

D[SPL AY P . . L
. -The dlsplay statement performs the same: functxon as .a print statement the _
40 dlfference is that the information appears on the display rather than on a: nntmg 40
- device. Thus; when a perimahent record: of the. mformatlon ls des1red the. prmt '
. statement should be used The syntax used is DISP. _

L

-FORMAT WRITE -~ i .0 '
-+ "The format statement is 4 means of- stmeturmg program pnntouts in & specified

45 manner. The write statement defines the variables, constants, etc. that will appear 45 -
on the printout; it also detérmines the device to be printed upon and the particular -
format statement to be follpwed. The following examples should adequately
explain the features in both the format and the write statements:
&g, o . . _ =

50 , 5 FORMAT Flo.2 .. o - R 50°

- 6 WRITE (15, 5) .7° ! P > o

printout will be. AAA/\A/\O 70 where the T\ indlcates a blank space.:



to be traced; e.g., 45 [err] will trace beginning at |ine nunber 20
when the programis 45 running. TRACE 50 60 EXEC w || trace beginning at

| i ne nunber 50 and endi ng_at line nuoher Rn, each tinme these |ine nunbers
—are executed I'n the program STOP 50 The stop command can be a
statenment within a program (to:be discussed 50 later) and can b_-d as a
debuggi ng tool. As..a debugging tool, -STOP.is extrenely val uabi e-%

.

that is running can.be stopped at -any time by pressing ferr]: (th'-"..'*' ¥

| i ne nunber. of the pr ogr am W: I I bewluapl ayed) 1T any proge s are
t hen dﬁ-ef pt-egfam LIbL “10” fersto the tota] ﬁeld Wldﬂ‘l .
1, 447, 145 beFWe?rtrn q“s‘rer ‘ﬁ 3 oil*%tf!g?;%b 'xfumemmxgne th¢ T‘&‘ho edi ti ng has

béen per\prned O8dcithal point. (Bmiss smeewhéneél °f|t eg‘g}m 11,‘1, -t he CONT. key

(to be di tesed rrw.naseamedwahms, os@;g?ssggﬁ 8 gb mﬁu s st®pped,
taeyigin(hewevbr,to programis

t he val ges of ~+vari ¢
ddi ng what was int ?E&e:gdﬁéﬁ?@a)essr g [err] vvoul d 5 determ.ne the present

g
val ue of the si rrple variabl.e A. & “.SJCP+ can have
anot her f uncqisps). -—Finebswmgswn " a&n &S%ﬂ@:rﬂtoelther one
&o e ﬂnd:ﬂmlier-ofrthnjf%mtes tHlt the.

li ne nutr(rger or “t wo 'Iﬁ5" %@M}‘ 3

cal cul ator shoul d s a accessecﬁkﬂhucase epum PFeséié unbers.
Pressing [err] will sﬁdagngﬁtm iprhsipgaspcesigy, «can appear ALYy ‘c’:?rtl?rﬁ,eﬁh e.g., [err]
then [err] or RUN Epegraplistingcause the programto. ha:mtglrtat I'i ne. nurrber 80
Once a progr 1 & T ni, RRSigfofmuticn followiag the

el o (S R TR SRR .
[err] en [err] ht-;uduﬁeq)w@gﬁ ‘Y‘f’ 15 - no longer stop at the gi ven

| i ne nunbers. . .15 STEP After’ a programis
hal ted by a s&g).p corrmand executlon can continue by pressiing STEP. STEP is
al ways i mmedi ate execute; it causes the. programto execute the appropriate
stat enent and® Aeh8td. halt. Therefore after each 20 statenment is
executed, it can be che ked to3engur g & forned the required 20
function. Wen a parti ;g E* E{ﬁd satisfactory, either
CONT or STEP gapoRRAPrEIZ2eH]. 3C®N’ﬁ%r1’l’ 2B%Qcote e rest of the prog%m
while STEP will execute the pext .progya &t TALOBLQF-/NARUN‘. KGNTI NOE 25
Pressi nQoRUN ESEWREEsES ) 28t PR SLBIRIEY - &t 25
st atement regardl ess of whetYer @ar ogr am had pr Vi ously bled hal ted by a
stop command; however, if the program - had been halted:by a stop.command,
pressi ng [err]p,,%J.th.bebgﬂ n- program execut I"on. ‘where it had pr evi ously hal ted.
As . previously nentioned,: i a pr-‘-ogr amis edited after it has been hal t ed,
30 programexec tion - tiali.zed at- the first Iine by RUN EXEC+.
However, if, Jadnhe t he val ues of variables. are changed or
ot her |nternal"W‘ 6 Jfl%r-gln(r)gga %:glr%jofltlons are changed, then [err] nust be
pressed to keep(,{js?,&ﬁEMUEAaB}mma\cahBTQ ons intact. The follow ng
things can b - WMT e'dt is halted if, upon corrpletlon
the programis eéxecuted- 'by pressrhg’35 1 'CONT EXEC:

35 1. Vari abI es Ghd) writd Sfafemesetandt the m . Veabl e
equal to». &f)ﬁmlgﬁrlﬁﬁéﬁf&gg&qg ﬁrterlgvglmrf;ldp axe Wﬂ%ﬂ?ﬁh&%ﬁpﬂg“éhanggg to

measur e | r adte&.ﬁ&!,ce adegbegs, or a cese&%nﬂ.lgg stffertdhE nimBéred agqur rements:

6.9 DEG BXEC i gnerae wiie pc: Rihles s pbatiad oy oo

statement.

% II{EEIIE; fﬁ%&iteé :e;rponentlal (ﬂoatmg-pomt) notatlon ‘with a field width of 12

| t
' ' - ht of the decimal point. The printout displays the exac
- ' %gfmtwﬁglng;tr:ﬂtagﬂ;: jeld width gmst be la:rgets egg;gzlh:% ;r:tc:fs:i:;t :ml:::lgll_g
al point and E+XY. Since printou
15 ::gﬁi gﬁ:t?f?::lman since “231” lgaklesft upfotrllllz 3 acl)f the 12 character field width, 35
to the lelt o
2 E[l“l?ef?r:{uglirllzls an‘r:ne:haerewnte statement totally. fills the F7.3 field, theretfor:
there is no space between this value and the previous value in tl:e prrlgso:r .
Since F7.3 indicates:three’ dlgltl to the nght of the declmal point, ze

“Xs?l::gul::tgglics;s:ce between “values; therefore, the values supplied for the

ill be separated in the printout by at least one space.
-4 %713 ::lge?s—} l’f%rg:gl;ﬂ ;'ﬂls% E8 1, in fact, the last digit is suppressed since,

with this field desngnatlon, nly one digit can follow the- -decimal point.

30

]



3. Wite, print, and display statenents can be input fromthe keyboard

(these statenments will be discussed later). 4. The data pointer, which
i ndi cates the next datumt.o he encountered, can be reset to the beginning
of the data by typing [err] 45 5. The program can go to a particul ar

statenent. and lie available for execution 45 there; e.g., [err] sets the

program ig e. counter to 80 for either step- by-step or continuous _
executio @ 1f continuous execution is desired at |ine THEN can al so.access
a particogy line nunber. 50 6. Any,mal cul ator-keyboard stat enenjms-:ca'n

be execut®d— A T <
begi nni ng_ at ansy ,J,éxh‘é}]elh&rl’ﬁ‘él‘“%‘ifvﬁgf‘wé‘&%é°%’8R§“F‘i&8’ ‘83‘?ﬁ3§ﬁ'&“‘“€°‘§ﬂ° [err] -« -
Wi Il continue exezralor ecifiésadwol dagisediitive I fied-PHAORImAS of P4.0%OBE ABACRA LBAT UN
begi nni ng - at any wlalueemrtlmbme,sta ngn Theefirst|forntit is for the daluebé?; whigir fogm

execution %t 1 i.nepr etgt}rgb s6 4; whenaﬁxed-p?mthrmats c? skey-l% not,
bei ng used as an et U F_vnmf:amsﬁ &tﬁgnases pressed
or whether the | aiatdep“rendisLy « _' 1s@nﬁtedl Bﬁllthbl m{g in, is
generaIIy r bi t_[ toumlnémpnltl i)'i ze - comm d,: £ be dIS uss Iater i s

ar'so I egi mat J ; i s fedln &S scfuertP v tnd oo %“t e 10

22 NOTE The ngj orF £tense WERRESH fiohhofe nsl"%'ﬂ”(tﬁss ntdat ti al i zes

all variables in wum Ialinste pfr@\l&l@@t&ﬁeldsldan appeasih emreogreefmnrandes while. .

(]
[err] ne IrT@)gd] er aﬂf f%lce’r:'%luéqu o to -“ prmte % F? I) ;O%I%tafs Tl?enr\éur?d’érri gn?eger value of 15
program €sS. : — hence, the printout, .

PROGRAM STATEIVE\FFSM_'E;{dxémsImerB lleEtliree spaces bawa-.nlt&gvdmemi@ued Rk enent ;

however, the i Ithedl"4pemd$l!0a5 fonmats.s " so al |‘owed. ‘Thus, A = 6 is the sane
as LET A 6 118 Expresst be fggz d in write statements. The value of A+l is 6

10 The GO O and ) wrll be rounded to 7.E+0l. The. ecrmalp m is 20
st at enent has oneofaﬁiltm chea-lghf of

5

-Soifl fotdtids whéet Rrdis spebifibdas the n ver, “each
oA uldecxmg;cm respect ively, the conput ed &0

TO and t he cor’rpf orp (yalijps prepenteddp t n$ $hansthesereiat ed and
the rounded int?8 S\'/‘él‘née Spaceh PrEal P UER sy F§°r ls ﬁé"d"atf €& nt eger then
acts as az2d5 IDFORMATI P65 HIopt i cul ar, | i ne nunber froma par anet ess

listing in the st 20SHBHEE (1Soi®) 18131,e0a8nP9.6s.76houl d explain th s feature *
nore clearly: |0 a ganples lthe p resent value of T will be2) 20 GO

TO T[err]2-3 Of'f[ﬁ}'sg&az 6Bf0iSi nce the integer value of the expreSS| onis .. .
one, the first. par/\am/evz%almovm ng 20 . "OF" will be accessed (line o
nunber 25@) ANO.TL . . 20 80. GO SWB T+2. ¥ o

130 260, 330, 370, . nis 5:
therefore, the g Af%ﬁ%@n}gf tﬂ%ﬁ%&&% dﬁé‘\t@ﬁ 8 imah @%ﬁ:ﬁ@“‘ﬁﬁi&ﬁ par amet er

foll om ng " OF" ,acuardli hetlncsweesmdspe@fmtfomtts,\eed ues or .5 .and above are

al ways rounded) to n xt hi gher 25 I nt eger val ue.) :

25.Any | egq ti mel o?xllatcﬁ:llm? stipffes tbthl fklbem&tﬂ‘dﬂcﬂﬁﬂx lﬂ%lek'ﬁ:e' s eitger
less than 1 or Ih&ﬂbeﬁ'roftl igitscotthecright apﬁhen&» ah ﬁﬁnuﬁ fiek”, then t he -

| i ne nunber fol I th gll “héle { f@t néﬂéwosld @d PRINT 30 -
The cal cul at or 1€ ggé‘ lﬁf‘%w{f d ?‘N@ m§ ‘ﬂg heg’ aI |y o
availableqdn fi et|C|nfor t|on|naqE| can bm,

printed in ei ther u %eanog-pdnwfermata&enl atdnémsm‘e feisanné msgin ifiked-miwtr case i s

just the opposité t“gﬁ’ﬁ"ﬁn‘ha“l‘lgg ‘r %ﬁ‘ ; hle is\gdwals Bt Atk Br shift | ock
pressed, letters’ | pyine greclaalioved i fRpmat sip “}S’Plsnt ed in |ower case (the
di spl ay, however, Wi | IEngh il BRAGSINt formatpper case). If the

45 Em.nn — ﬂoatmg-pomt formats (often called exponentral _ 45
SR . or screntlfic notatron), ' :
X — space
7 — camage return (for printing devtce), .
w

HaRIR — quote field '

50 o B — binary format (where write statement could : . . 50
" have octal number, the bmary equxvalent would
be output) .

All of the above can be dupllcated any number of t:mes by leading .
the symbol with the appropnate number.



35 "at" synmbol (@ is required, press [err]

35 Quote fields in both the format and wite statenents al so have this

"l ower case" feature avail able. DI SPLAY The di splay statenment perforns the
~Safe—f-dettomas—aprint statenent; the 40 difference- is that the

i nformation appears on the display rather than on a printing 40 g&lce.
Thus, when a permanent record of the information is desired, the p&ﬁ-t
s'tatemant shoul d be used. The syntax 'used is DI SP. FORMAT, WRI TE “Hfe- f or mat
statement is a means of structuri nqmq)gram pr| ntouts in a specifi2éd 45
manier. Jhe write statenent. defines-+He—var aUI €S TONStant s, ] etc. that

wi-l 1~ appear .45 g folewing iand @lltallowcd il smlttd ' tatelﬁegfé\zg “to. be -

pri nt ed pon apeksdions, mirq ﬂt d. The

fol | ow n exainppiclgo gﬁf‘gmm 1 oﬂt eﬁ& ptrogmmutselboth t he
format and th% E bsbotﬁehe ﬁxedfpogt andSt g sl'; 5

50 6 WRI'TE (159995 Hov\kvm ithe: crngrammr 4 ffectively~ gestyistegp oy £hey ﬁ‘é°“’“k i ndi cates a
b ank space chara%ﬁrlsnper e of gril.g:m% se ate et thust e separated by commas.

“writ t it B spdrated eithed by mnmian ormat; -"10"
refers t.a thegf g{%ﬁd auydteinakeeaemffertnéqaﬁom T onf éqim“a:ilg“‘“ﬁl‘ef er%éto the
nunber di gb[&etmltihﬂemﬂ?hﬂth@gt esat “{bgw e to the
right of the de@meﬂ t wmeo uTeLw dzleﬁmssel&neoc&mde is reserved
for the deci m ﬂ%cm nartﬁe foﬂsahymdnuem the left of the deci mal
point, one for a. |t recedl ng the decinmal point, another for gssign

(howeverl,s only rerleRIé'Eghs*)éré’ Breithted). (15,5) - in the write st at ement ,
the information tm’ﬂ BV 18595 niab sthteMbit iSdferéntd: tusf WRETE &ctt he pri nt i ng
device to be yge nﬁl@{t %‘Qlaﬁﬁwme%edefs justifiefi) semicolons pack. the ouPHk st andar d
printer); "5" ﬁéﬂfsaromrﬁassprhal duit e fiekdp € of t he format 10 statenment that

i s being accessed (in this case | i ne nunber 5). The format statenment, which
s bei ng, accessbY Fcan i@ peAPERII SiEcdnputdneo ﬁeradgnr amrdgraem frn the7 - 20 in
the wit€ statgagidh tape Eotbtl%i&i' ﬂﬁﬂhephotémhdensdqq h@5 'ceo esis is 15
to be printed PHIHP(]E’ﬁm W\'épﬁ& nnected j’h i gﬁoﬂ,eﬁs aI ways 15

ht - j ust | f | t du{paymjll B(blank.
%tﬁr tlﬁs] co ls l thc PO wr i 3

20 print f&r‘n\g “ ’gj %

st at ement anOhabmemy ecked,hfaﬁmv nzerromtw ‘i‘gg'a f erenced;

i nterli nki ng flmeh! haqreecwl f ngo ?é&ﬁﬁ tan-n? ﬁcrraace nunbers.
Sifice the wri t’él"g‘fn é&ﬁ 71@, 4 Ninés aepnmm o ber od 25,
valueSIntheW’fs’t Wl|| beforn’&tted as - speC|f|ed|nth|s ormit
st at enen 30 REFERENCES 1 E12: 2 s .exponents abrithh@ati n- poi nt

not. atlonbe\nth a fifel pngh g@,ﬂ"‘éﬂ‘mié’“m p“p"e?ap" )&P p'woﬁ%h gits to the ri ght of

t he deci mal point! IsqUEed, pri §Cout - di spl ays the exact form Renenber the field

wi dt h must be mel.mmaghcn'mmmcl ude a | eadin % gne,f QeI -We[TeT} mgl poi nt and
S - u n
EXY. Since pri a”(}doe%‘ﬁg;ﬁfh?;”? bemsg% e to ﬁ eﬁggmog jcated functions. 35

35 o In smgle-lme functxons the general form of the defining functxon is

statement number DEF FN s mg e letter A to Z (snmple varlaij

expression.

lme functlons, the eneral form is the same as:de from the equal sign .
40 and zﬂenel;l:):'essmn, forina mugltllme function, the expression can be spread out 40
over many statement numbers. Thus, an éxtremely. com licated expression ca;ln .
appear in a more simplified manner; additional flexibility is also gained in th?t t ef
ue’ of any variable within the expressxon can be eomputed for a gnven value o

the argument of the function; e.g.,

R . When this program 1s run, D will return a- value of 32, The_
h . lz(()) ‘g 25 © T return, statgmegnt returns the result of FNA (X) which, in
' ‘this case, is equal to D, Line 40, the stop statement is needed
' 30. PRINT FNA (3) ‘to keep the calculator from trying to re-execute lines 50
O : 40 STOP - " thifough 90 after D is printed; ‘without STOP in line 40, an
: 50 DEF FNA (X) error occurs in line’ ‘60 since a second pass begmnmg at lme

50 would be made wuth X undcfined _

60 Z=X12+ Y12
70 Q=Z+3 -
80 D=Q/W |
90 RETURND~ . . -
100 STOP



right justified and since "231" takes up only 8 of the 12 character field
width, 35 35 the four blank spaces are to the left of the value. 2 The
value "-61" in the wite statenent totally fills the F7.3 field, therefore

there is no space between this :valué and the previous val ue in the
printout.-Since F7.3 indicates three digits to the right of the decinal

poi nt, 0s ‘are supplied in this case. 3 "X indicates a space between
val ues; iyef ore, the val ues supplied for the F7.3 and E8.1 forrrats will
be separa&d in the pr| ntout . by at Ie@&tlgne space 4 The vaI ue, - - 3. {J
total l'y #+ e . st AP

this field desi ‘g{téﬁ' dﬁ‘;ab!?nf:g lat respioN. gwrstheedémthalwtwl nt. 5 .
“I* tells the PPIAEMng GBI "%T% 5’“ LUEAF YRy &Breturn to the beginning”
of the next I|er=63 2F4.0 . specrfres tmoo:aasemtzve fixed- poi nt formats of
F4.0 to be used for: vaI ues i.n. the vvrlte st'atement: .The first format is for
the val ue of AZ \XNPUH from 5o d prodf“hﬂﬁ?ﬁe nunber 2:is 62.4; when a.
fi xed- poigt fownvnmqmaopﬁméeho d gif 920 b Q2 tbieriENasy of the deci gl
point, the value'su pl 1ed. LS. rOJnded to.be an.inteéger and the decimal poi nt
is suppressed AQEND  this casey "Si‘nce: thﬂaPBHﬂ’TQge return had-previ ausl'y
been speC| fiedeyt | nted'o ni'ng. of “t‘he next out put
l i ne. ’5°g;ﬁ‘$”¥§| ir e print, eg mn t e s(gquence i.n-which they
occur. S| nce t 69 & giotle  10- frel dis i nlﬁfhéRWT‘tblsst atnent; it is printed
i medi ately aft,g 6g ¥ i's prlnted In F4 ﬁg&zNote the space in front
of "I'S"; withou Zt'hls Space, the prlntou read-621'S instea of €2 IS.
Quot e -fi gd ds ca@mgpgeleOTHENelm her t he fewmnmxmme statenments. 1510 8
The val ue, % _8“ 0,e printed in F4Q§§ flgrna . The rounded-i nt eger
val ue of 15 20 FRIN ‘hence the pri nt O ENB - -3 i hdicat es there should
be three spaces between the val yes -suppli ed for the F4.0 and the E9.0O
formats. .10 Ex elslsthgwsanudm ab@ﬂee#lfb@murmdvﬁqmél @;ff nes (I0e val-Ue of
A+3 is 65 4; 2% L0 it oo MEEE Y ot c@"}; tﬂr@%ﬁ- ft g getrped: wm‘roﬂbleef Binded to
7. E+01. {16 deCl N@dutiBR ikt BeStikenlasi@lthe &dthbgtaiehﬁﬁiﬂh&gcaﬂmlﬁt notiatron
when zero i s sfnecudm(adbmlsetdu@les gmenb O)d hdsseoerhlll}eadvi tooput ahe deci nal «

\iee éﬁ?qnh(afnehw@ébet &KW t han ther,e,.;

10!
o ol

point. If. ther%!%t?‘éteﬁﬁ?‘émt?‘&
SRR Fit e e DN

repeated; e.g F’IO?IVA

25 20 V\REQ’E(lSTO DI8 21, J[ 3 .dprlntout Wi [] [err]ZQerr]
0 E { oy 9100 wad pvoud i Sin wn ta,,:s:::ei:.zP:°§m";.;::;.:gg:r.e
30 After ‘the fa,[‘é& je%et%eﬂJE%n@f_:___g sﬁm gcord '{ T‘h crfled

formats, the out pWhe therpregrameo teasgestpetstatements 1tahalltsuad edyalﬁdgen" t wo rrore"

val ues aP® pri 'pgf : g:g E’f‘ gt tE' L‘m Eﬂhﬁkﬁﬁﬁt"@m‘etc 25
Formatting Rul & Ihalt but i lﬁ PiNdel 63 9:? Qt%?ﬁ? reve nglP:ﬁm ates '
total field w t-, uibsted stat Ehe opGtatEnient shouldhe ri ght of
t he deci nal pobentzsed bétwpen(ptac ¢deproar sntb h&m@ﬂwnawlyom 8TQRism = n + 3;
e.g., F43Q for“séid oth i anagperet °Mﬂ'ﬁﬂbdf%‘?'Plﬁf’”‘a(§le6°aW|Péﬁe‘i%%Q"“éﬁ‘“’t‘ﬁe t oBQl

field width of P¥% togramhgumtbbeermdateaweﬁéoehtdnﬁgé#hbrd STOP or e END.J. . F2.0
for a val ue of The?hngkmd dxnrbrereutpreg‘z‘am tsdatemehraﬂeedgeutm dd’\endasltdtemttned 40

field wdth. .
40 In floating- p0| nt. forrrat Em @Npm—m\q; nAqrAe the same‘as in fixed: p0| nt
format. BBwWever, Rrh@amdmarmmbé inplitinwh@e wagst tha\mint gtatement| thayaidnmg n +357 The

fol l owing are @M statérheniie and the nitialiagicomma @Ffbmnut Statement a“d the fead and
data statements are’ thorough y 1scusse _ B

IN ITIA LIZE.

: The lNITlALlZE key, wh ’,n pressed allocates storage space in memory for o *
40 array varlables ‘After the required dat is keyed in; the program can be executed 40
by ‘pressing’ CONT EXEC; remember —— RUN EXEC erasés the values. of. all _
vanables, thereby req'u ing all : arxab]es to-be defined i the program itself. @

‘Simple variables can-alwdys be mput i keyboard mode without usin the _
INITIALIZE key, as long as CONT EXEC is pressed to ran the program: Since _
45 array variables can be iriput in keyboard mode by using the initialize commdnd, it 45
is not necessary to define any variables in the program itself. It is still necessary, :
however, to ldentlfy arrays in elther a dlmensmn or a‘common statement

*The simple vanab!e is a dummy variable whtch indicates where’ the actua!' -
argument of the function is used in the defining express:on -



Fm n- fixed-point formats; 45 Em n- f |l oat i ng- poi nt
formats (often called exponenti al 45 or scientific notation); X-
space: [err] - carriage return (for printing device); - quote
field: 50 B- bi nary f or mat (where wite statenment
coul d 50 have octal nunber, the binary equival ent be
output). Al of ‘the above can be dupli cat ed ~any nunber of tinmes Wyzllgadi ng
the synbol with the approprl ate nunber 25 I
1,444 1487 : 1,444, 145 25 The.f ol I oW ng are arl g

aI lowed™ TH Wwiie staterrents C%ﬁk%‘éﬁNA‘éﬁi‘ﬁ‘ﬁ(@S expressions, and- quot e

fields. |t shoulthehardith@er-HITMRbIGKSs(UDKS nAh&uBpei lefAlndbiockdpmHe from
keyboar d“wbdekeybéwad. There atdybowaver, eﬂestmﬂ)emgnussﬂaﬂUDKfsemnwhkmahl ne number

of a forpat s?%%ﬂ_ﬁ‘%@% %‘Eﬁ,'ﬁfé %ﬁ?é’g&ﬁgg i, i'l ']tgfe”él ds is

The maxi m meg& -
ecrwcﬁ bRfaRd cdnSalsdiHeastd 1oedxit ff@sunﬁm Byhishe al | owabl e

5 9,999. HOWeEREC
charact ers pecommand le,dhwrpn!mqq# ald@@llmlmﬂ'h@l‘%g‘bﬁﬂﬁm‘ém qis t he format
st aterrem) rrus%“t ?%‘ﬁa}?"&f’ FheR) certatisrauenpriane fp thsts. casss willdewr i ¢ R
statene oAbk Rdyk GBI bdNse8 TRl fh three viys:SEM COl ONS; _
general |y it n’akes no d| fference. However, one additional- feature - 10 of
the wite staj-eaaenreent h?zﬂ texhqa b?P-‘GF‘IMFKEPm tical d tions as the
print statemeditef :r};g%:«f b e s PR o % oS e RRSoRReor ™ o

sel ect the deV| ce |n .6 ( -upon To'write on a. punched tape .

phot or eader wnth sel ect: code 2REPR§SWTIM iE&Tement -goul:d be set upﬁln t he

[f represents text ﬁ@y ng the ey w1 iately dlsplay the
foll ow ng nan%:ét&wx h%ut g an thﬂlg::lha ﬂ;?;%i\ﬂ%usl {1 ke é:g s, co
as

15 The "*" ‘%us R TE
acts like a P& Meﬁhﬁhemmvingd@maem UStI fi ed sem coI ons pack
. rhé’___.:cqg_ 2 T - g glar U

the outpot fi I'dEirst,cay
“@u Hpu F‘; he 20

in BASIC, PT OSSR € ::, ' ,

punched tape {ne@tdardaahETiwishes to ubta "ﬁat:emaheﬁxe t PEdss thORS .ms icht hen

prgsm ng eithee c ﬁn’ed]charactw étigxgoe:asf;mumthl S task unl €ss_no: phot oreader IS
cofinect @8 to Lhdhdar exampleya keyswas apesye ! P!iﬁ&—b#%e

cal cul-at or witd i l"--'m--.'--' ‘E?ib ewgém 'Rﬁtb%’mg’“%and During
this time themélh6r@|vﬁ§ht\hb|r§1ub&i RRK . During the inplenentation
of *t hi s command, A [typirgsaid kéynepn| beadestias ammménmrsxec%cmdtlhmhssynt ax
checked;30i f aPF‘f"Hé”F'SmlfFP“éP B’Fte’itta“?\fqul"wlﬁ‘é thesfeleted - thus, only thdde
lines with cogéect 'syntax: -ar.e l'oaded: i- t.o fhe. calcu. ‘at’ or.. To. obtain a
record-of the reﬁmmdubxmeiomnmmmecesmaMUO put -t he cal cul ator -in the

print-all node-py |or t.0° e' =i ot - al_";- Qt all rejected
ﬁ s‘;'g;se the |ist

lines are print 8 _
comrand 33s di gm@sﬁ[ dgﬁﬁ ther* with the | R \VerAle thd ctiOR§ serve
t he sane pur poeemasl is used! Rfednnaﬁmmmldm "'vwﬂl hrahh&eamcbhaiaaeqwﬂh\gl ity of

bei ng abl e t oarkthen wpit [rew 88 IRbSIRRUAL.6d f Uuncti ons.” . '35 In single-line

functions the general formof the defining function i s: statement number

[err][err] [err] In rrultlblllritﬁ m@FUN@El‘I eraI folrlmlsthe sane asi de
inaoie¢ al u i

fromthe equal ulﬁ?lrg 1ther caslégﬂﬂe?tﬂre lﬁccesse ef[\TB i n must qe;hjx}'::g qune f ction,

the exprossi of) & Mt MEboBt e autliner (naNEbr WAL 'me RUTBErs. This, an

extrenely conpl IKm‘Ired(eQ)hBS’ B&ﬁla@dﬂ:sﬂé&,ﬂhe followmg functlon could be input:

10 DEF FNA (X) =7 * x _'3'1301.

‘Whenever a value is to- be passed to X (the argument of the function), first’
-4 45 press the appropriate key; the display will read FNA: Then key in the appropriate 45
- -value of the argument, which can be either a constant or an e:épressmn (e.g., 20),
and press EXEC; the value of the function,will then be displayed (in this case, 137)
. - The same result ¢ could have been achieved by using the fetch command; however, -
L ' FNA would not appear automatically-on the display;'it would have to be keyed in -
50 .il!;;ng with the argument; e.g., FETCH (UDK! FNA 20 EXEC would also display ‘50
If a multiline function; DEF FNB (Z), has been input, pressing the
appropriate UDK causes FNB to.be displayed; as before, passing a value to the .
' argument, Z, and then pressmg EXEC wnll compute and display the value of the
55 functlon 55

" +The maximum length for the character strmg (mcludmg the *) is 80 characters. -



appear in a nore sinplified manner; additional flexibility is al so gained
in that the value of any variable within the expression can be conputed for
a given value_of the argunent of the function, e g 10 W 5 \When

this programis run, Dwill return a value of 32. The 20 Y = 2

return statenent returns the result of FNA (X) which, in this case, is
equal to/B\Line 40, the stop statenent is needed 30 PRINT FNA(3), to keep
the calc .,or fromtrying to re-execute lines 50 40 STOP - through -
90 after Dg's printed; without STOP. |m4um 40, an 50 DEF FNA (X)’ epgoL.
occurs inITn [ nce @ Secon € 60.7 errj 2 +.
Y[err]2 50, mwr;f mm‘é‘ﬁ")ﬁo G if g Do %“a' 4 rssagoeatiity oo~ RETURN
D 100 STOP _function in the dalculaxot is deﬁned in more- thanlorft4flack 4he first A

26 Any vari abl efuevtaJIanaurmddmthrtht Hesigoatpd eand will be aincesssd 16 theruserds inyUDKe return
stat ment, %and nfiPdss Hreecalquistar will sqagg efﬁ’éWst“’a’F‘é“H!‘lhb\K@l?W“’d qgder: [err] [er%]
[err] 5 [ L.\ el Gk UBK grogeh ok bobhekueld - [lerr]

10 [err] In thix Ehedirglline oaemrb:h&hcazﬂeb&ﬁhed)uﬁmadcﬁdcm t hree di fferent
lines (100, 1403.1M@hlintepemery Wil Brchdsked nitii‘al “val'ue of 'Y; Z can''be returned
fromboth lines 1 e val ria. 15
Caution nmust berebpe é%?;g?{?'?% “{ H p %d%eérlr{gﬁgef)% %le:%gvtﬁgﬁeaﬁét} §%]’"{;cal | g t he
15 functio n bot h exarrpl es .f'tat enent - 30 and kt i's generally advisable
to put a stop stat i r:m; A 2 azgrrent gas lﬂ. line 40 of
bot h exanpl es); Uﬁk Iwit] iﬂi?%&& Esé@gbd%n res ctl rrectly
entered, the f-hm’rvd:rpﬁ a(hf)mﬁnoﬁuﬁt.ﬁﬁﬁ‘tlb&e&,\mhﬂafn&dbe?@sthanor mPothEND

20 STOP wiss prememish comnacsl Gh‘t lwllehn%ﬂphamma—fqrshm Egmhrmndebugtﬂ ng

capabilities aH’“
the differ ences@gﬁmg}l%p Oan
encounters a stqn tnpryc_ 7

t hen pres#ked, t ] Lg
fol | owi ng the Olld ’ﬂ P

t he program wi | daldaRkdr, w:iouiut fr&m G

HDK)gbu '_'tha‘éa:earray[err] S
thq E”Hb%l igsgvariables to'be o5 20 :
a5d, b r deste
SR e 3 Selint er ed;
t he cal cul a%or w1l revert

back to the lo stﬂfmmw HDKlmnernlb'rmpynlymeelfaoﬂdes fotithe st op -t
statemantz%houl S tM QnE that are to be run 2
sequential ly. V\he © e Hised 1n | P rranner the value of si npl e.

vari abl es can lj_gl__wa{mc_hldrr pro'ram to: 30 program A program should be _ *
term nated by enco.un. { '- TOP _or= an . END Thq hi gh st nunbered
program'st-at e _ e -',at ik
Progr am-dag a- caﬁcaea ' upm_cﬂ.allkay coifaid asﬂﬁdmmélpwt he reaﬂb and"
35 data staterrent? lamjapmsram abme(ﬁtﬁrnmme GulanmﬁmEEL%nt and t he

Cead and data SIS REGR Je L e Rl

axd), however, cannot be s red +in this manner.: *
35 STORE KEY and LOADKEY. can be used for any UDK regardless of the 35
' information on the key. 'I‘h: use of these keys-is dlscussed below. .

s
’I'l'us is 2 BASIC statement '
m INPUT A BCDE

o COMMENTS L -
40 " A statement contains.a rhaxlmum ‘of 80 characters. o . o ) 40 -
. A statenient may also bel called a Ime S L



I NI TI ALI ZE The | NI TI ALI ZE key, when pressed, allocates storage space in
menory for 40 array variables. After the required data is keyed in,
the program can be executed 40 by pressing [err] renmenber [err] erases the
varues of all varraoles, thereby requiring al variables to be defined in

the programitself. Srnple vari ableés ¢an al ways be i nput in keyboard node
wi thout using the INITIALIZE key, as.long .as [err] is pressed to fif)the
program Since 45 array variables ‘can be i nput in eyboard node {g§:/usi ng
the initialize command, it 45 is noL*Qecessary to defrne any- variafles in
the progedmitself. 1t is still nece 7 MS i n
ei ther a i mension or a conmon $ﬂ&iﬁ®ﬂﬁﬁtrﬂﬂﬂhﬁRS|nple varlable |s a dunny
varlablea%prch Tndi cat es where the actual ument of “the fgnctilon i-s used
in the ‘defi-ning e ?}b-- - ﬁ statemgry begms wrth a s tement number (m thrs 1,444 145
27 USER-DEFI © n r left-hand
bl ock of .the k yboard There amBLEhsuewamC«HJEMtlvely 20 accessrble UDK' s
si nce -each key-ean—be—acecesset ' . ; el d down. 5

To enter UDK node, pr ess FETCH (paréé' "-EﬂTsUDK) -the di spI ay wi-ll then 5
read, KEY indi catiiOnniber BReRed al Raréitent SiDineMafBer. . Pr ess .CLEAR EN D
EXEC;” t hesscr at chrmmemtdnégmmbeld is chépen g qdu,tthe eragtanfmennit UBK beowhe - t h$s -
command- wi | |, isfes 0 sipclasiver, o UDK node
i s automat | cal}l g oo AT ggﬁﬁ"fgﬁ%n@ge'ére f%q'?p"?erdrsgstﬁ'ese cases

w il be 10 ssmsn are enterdd) inl By vidler; -tHe areabmy kayderedbybe used

ef fecti vaby |nftelaroet=enswa§l@t addltiontﬂcﬁtqt tbe ésgg % SOmpUERtn be W0sed

as a typing ai | ues can be
passed to the } ﬁE'ﬁ,{,‘Qﬁm'z 3‘6‘%%:'%2% (Eé%ent rogee,*&‘i‘%g &I@‘t}:\é
REPRESENTI NG T 15 If a key represents

text, nerely pressing the key w II |m"red| ately di spl ay: . the. text -w thout
erasing anything that was previ ousSINSTRUGTIONS spl ay Thus, corrm)nl y used

wor ds and phra;es can be put on- Keys to serve as E‘P g @ 3 Text can be
put -on a key i H’a‘efﬁi‘tF e giFe A0 ‘W"“"” t°A{ £ PIPURL IR .. 5 key by
pregsing 1§ETCH (pax?rfl%u’l ar ). Then, press * 20 * .. folloyed by a
character strifg-: and final Iy EC]_ 3mmmsss inputting the ¢haracfer string,
pressi ng EQL - —Any tine '
t he, pr ogr anmer wi shes to .use a charag ."'Eﬁﬁ' ng,- he rust press t‘he key into
whi ch the desiredpshaipst S sohbting’ btidemient Apes because they idehuify £xanpl e, a
key was: access eypelf statehieht. (FpaextampleLttrestmﬂ)ent abaye isca “print’ EaRemINt=10. 2. X, El.01
EQL was input. If subsequently program l-ine nunber 60 needed this for mat.,
pressi ng 60 (partrcul ar UDK) "EOL-wi'l'l" put - line. nunber- 60 i-nto- menory vvrth
the required format A typt ng= ai-d-: keopmmbs used -asan :i‘nmedi at e execute
cormand if an [ —praced borir 1N Tront o~ The Text and toljow ng the
t ext : _ If the ins gytr@n q’uxrq:s %% oper_g@ fggtags)_ B EOL This
command vigl | bp i rieayeRfi P'°t"ﬁ%slrﬂr§f<z Pskpressed| To ape a
key that has tgxt, nmerely press the4¢<ep'r(5>n935| ng.. FETCH (partl cular 35 .
UDK) will display the.* wifh the text:howey lif the

.....

fetch 35 command i s used. Pressi ng%%%%?g ‘then ¥ will erase the old
character string epéosehmis sdbily W ¢ nbéts Dfor; i xamPERRRSENTI NG
FUNCTI ONS A us@®RINTEd, nabherekey'io:an ‘heused: t:0 :represent functions- either.
single or 40 mul ti lines cne e| t her case ' af_t_e__r___:_:t_ he key-is accessed, the

functron must be preceded 40

A PROGRAM

* The sequence of BASIC statements 10 INPUT A,B,C,D.E :
given - -on the prevrous pages 1s 720 LET S._(A+B +Ch D+EYS-’
called-aprogram. : . 30 PRINT & .
. 25 | 2

The last statement m a program, _4¢ GOTO19
as shown:: here, an. END 50 END E

statement. - - .- -

COMMENTS : - .

“The last. (highest - numbered) statement in a program must be an END
statement. :

The END':statement mforms the computer that the program 1s f' mshed



by a line nunber- input either manually or automatically. After a key has
been accessed, the follow ng function could be input: 10 DEF FNA (X)= 7
X-3 EOL Whenever a value is to be passed -to X (the argunent of the

function), first 45 press the appropriate Key; the drspray—wH—read
FNA. Then key in the appropriate 45 value of the argunent; which can be
either a gpnstant or an expression (e.g., 20), and press EXEC, the val ue of
t he f unc@’n will then be displayed (in this. case, 137). The same result .
coul d have” been .achi eved by using the fetch command; however, FNA would r
appear auf®matically .on_the di spl ay. 1444;M6ul d have to be keyed in 5Go

al ong vmth t he argument _e.g. miﬁg_]sammp@m gﬁ EXEC WouT d arso drsplay

50 137. |f a nottitT e _fumctT Ur DEFENB—( 2 tras—teen—hput—pH ess{ Y9 the’
appropriate U_ C: ‘sFNlﬁf'F'bf" t"%%ﬂw meteorseoregastsa ngla val ue to
the argunent, {z, Bﬁﬁ'ﬁﬁmﬁ‘r Bs**&t‘mf agﬁifuthé“ e ‘B‘F'gbl ay the val ue
of the 55 ffuncti on. -' '
55 The maxi nurgl engt h for the char éﬂtPf&IN'itSrl ng (| ncl udi ng-t he. *) is 80
characters. 28 _ RINTS 1,444,145 " -

28 ‘Functi ons ilo_mainline memoryl ang i) UDK can:.be cal led, .reg tr dl ess of

the ‘current operating frode:: Lt ¢ fmmn t e.cal cul.at.or .i's defined in
nore than _one pl ¥hken ndmblé,lleaye a-_spmtbem'eeﬁmord! and nlinibdre idle stagmeaeed nang wil |
be accesséd. |Thiymagkegaprogram easicri popleto ragde,” t'He' ‘calcul ator will sBarch
for the function in the:follow pg erder:. -5 1. The. current. UK program
Wil be checked: 2. The: fJ rstTE. _ﬁeSHﬂPb&mmeBLpr n-_the. order defined) will

be checked. 3. Naphi AL e fathegliser - is-hot in UDK
node, the orddr o k.he searc W be” s{fthl e ﬂ’m‘l i

ménedidfdly fon ed b ares pectively.
10 REPRESENTI IlG PROGRAVS A UDK ¢ n be lermMW)esent an entire progr am

Programm ng r Ies Pi,,lgﬁsrmde are cons“&t ent, vmth t hose di scussrrd above.
There is one 1 estrl ction, however:; “Mso statement is usefl, its size
must be | ess | han or equal _to t e 15 _z9 srue of the com*ron sthtenent in

thé mainline | : pcated to -
menmory. :To run a_pro ramthat [ '|naUDK 'is advisable to
press RUN (parti datiabes EBN}“’GP reIl’ ‘EJEM)W’“F%EPF mqtarm.étpér- statempntr  UDK) . The
program tan be continued nerely 59 TM&=%.% he (partiul ar UDK); but 1pf ,
t heres are arré@ﬁ@@ var:%bé?JGYasﬂubthbe ofthet\!aa - ra]rln re?sLsng only the key ",
wi [l -scause th O dhovrray (subscripied) r epect to
t he: ¢onti nue gats)rﬁaﬁarfdsumft‘s %‘P‘%‘egﬁﬂ‘e%% ":roys the ol d- syrrbol tabl.e nor -

uilds a new one)

After executln M. the calculator vv|II exit

from UDK node —R LOUORERy = S L. --i-rrpl'e e
variables for]t heDBBlNED INCBWSIG S etasiecmﬁl mmhdf (thgszgn is o lona]
25 To list pr bgram I'ines ON'“a pai t i Retpresp 1BEIR ang 9 98W9999% *(9Bart| cul ar

UDK): pressing LIST ' ~EXEC 'EerB'E@mH%dniRQﬁsW H I'i8t the programlines on
t he key ’e‘ijrrett yElO.eMngs:ccessed To ‘sel ectrvely Ti'st particulaf |ines on

the UDK, it i$ first 3610008 pegessaryto3 ‘-F!CH Ekd?- then use fhe |ist
command - as di gcussed bel of/gzs . 0 Toy am froma.cassette file
onto one artig¢ular key, first the ey, then give the load|command
fol I owed by .EXECT Program TT nes on W partlcul ar Key can pbe stored onto the
cassette in the sane manner ; teyitﬁg@% Roiramiog- ai d) ; showever , cannot be

stored in thi reniTe! STORE—KEY—ad—t+OAD-HKEY—¢camteyused for

any UDK regar fll es3E '5‘!“%’@‘ BASIC AS: 35, meass ohrngessi mimery B¥ingThe | use of

= . . more than six decimal digits, in the form
these keys is}discussed bel ow ceof a. declmal number raised to some
 EXAMPLES: - i 1LODOMIE 06 is. equal to 1,000,000

- and is read: “1 tlmes 10 to- the sixth _
power” (1x19°). o
D2000E+04 is equal to. 10,2M Ll =
- 1.02000E-04 is equalto rmmz :

NS S .__-:....,.'... -

“E” notatlon is used to rmt numbers, havmg more ‘than " six s1gmficant T
20. dlglts It may also be used for input of any number, 20
o When entering numbers in ‘E” notation, leadmg and trailing zeroes may be - .
omltted from the number, the , slgn and leadmg zeroes may be omltted from
_the ex onent. - - 8 )
The precision of numbers 1s 12 declmals dlglts



STATEMENTS This is a BASIC statenent: 10 | NPUT A, BC, D, E COVMWENTS 40

A statenent contains a maxi num of 80 characters. 40
A statement nay al so be called a | iLne 29 :

1, 444, 145 29 STATEMENT NUMBERS Each BASI C
st at enent begins with a statenent nunber (in this exanple, 20): 20

S=( A+B+C+D+E) /5 COMMENTS' The nunber is called -a statenent nunber. o@l i ne
nunber. 5 The statement nunber is chosen by you; the progra r. It

may 1 -2 any 5 |nt eger froml to 99194%4|I£5cl usrve Each staterrent ha_;§ a .
uni-que’ i€ ' - ' - '
statenents in order “Stat enent sTERM 51§P%E$Sé0§d i any order -t_hey are

usual ly hﬂ_nbered by 10.  fives or tens so that additional stat ements can
be easily insert ekrNBS INBARKERS: 10 Kmbstidnh6Mvarlibll Bhitg@d Ofder no

mat ter how tHey are entered; - For emﬂpbpram% which coveliates a6 €a i NPut. i n trre
sequence. 30,10, 20; the cor‘rputer arnualﬂge@htehem in the -order: 1¢,20,730."

L s o ([T ERAMATREY G S0 BRSNS oy e st

15 30 PRI NTS |JCOMVENTS | nst ructi ons’ aalumesovmq)rres cal l ed statemgnt types
because they_l dentify a type of st ‘p@ For . exanpl e, the. st at enent above
is a"print" |statenent. . OPERAND reﬁﬁénd Wﬁiﬁé%&%ﬁ&%%re further
details, operlands’ (nurrerr c det ar I s)ass@gnedmmicwades() is exanple, 10; on

t he previous — —The operands
speci fy. what the |nstruct| on acts upon for exarrpl e, what is PRI NTed, or
where to GO. A PROGRAM The segquence--of: BASI C statements 10 INPUT A B, C D, E
given on the previous pages is 20 LET" S—(A+B+C+D+E)/5 cal | ed aprogram

30 PRINTS 25 - . TERM: ARITHMETIC EVALUATION -~

25 25The last statenent in a program 1;{8 %JO 1?) as shown here, is an
END 50 END stfatenen ] ] tement in a
progr am nust {be QFrFﬁﬁngllgf\éM Pan 'R;Es:%%tcét‘?’é'ﬂ't‘"gi HFoP’#'r%ethe conput er
th’at t he prorramrq finished. 3(? "%B"ft 144 145, _

CSYMBOL: ol ae o
'EXAMPLES:  IPLETA=B2=C=90
' é’-g I%E% {)9 -(INCI:E(P ST -
.. 40 LET N5 = A + B2
. SPLET P5 = P6_P7._A—B-98 6 .
GENERAL FORM: S "-LEmeble = expression R
PQRPOSE :
Assngns an anmthmetlc or loglcal value to a varlab]e
B | | COMMENTS
10 ~ When used as an assignment operator, ='is read “takes the value of,” rather 10
than “equals™. It is, therefare, possible to use assignment statements _such as: '
CJLETX _='-__x.+t2_"-" -
x Thlls is mterpreted by BASIC as: “LET X take the value of (the present value of)
plus two.” .
15 - Several- asslgnments may be. made in the same statement as in. statements 19 15

and 50 above. - -
See Section V, “Log|ca| Operattons” for a descnptxon of Iogtcal asmgnments :



FREE- FORVMAT LANGUAGE BASIC is a "free format" | anguage- the conputer

I gnores extra blank spaces in a statenent. For exanple, these three
statenents are equivalent: 30 PRINT S 30 PRINT S 30PRI NTS. COWWENTS When
possi bl e, | eave a space between wor ds and nunbers in a statenent. 5

Thi s makeS@program easier for people to read.- L

5 TERM Si E VAR ABLE DEFI NED I N BASI C AS: A letter (from A-
to Z); or etter imediately followed by a digit-(fromO0O to 9). EXAMPLES:
COMMENTS Vagi abl es are used to. repr esentmnusrerl c val ues. For |nstance32kﬁ/

t he statemenmt—1I0 ) QU TET NB= 96,7 R
10|\/5|savar| ; ' - 4 ' s LS ; (}ne
ot her .type of v ri agymgoﬂsBASI C, the ar r#atyo(sybecr,t:ptgd) vari abl eg; ‘r‘ts use
is explained in| Section 1V. TERM NUMBER DEFI.NED I N BASI.C-AS.- A}deci nmal-

nunber (the sig |sE’6fbMPbﬁ§cl) bet weenl gﬁﬁﬁ%g 9999999E+9 15 ,__
EXAVPLES: Zero i's included in thiggH g > THEN 92% 15
-10008 b 3.14159 . 10E 71F1 %T(EIEN 930; - . 10:E37 .
10E-37 16.01 06784 -10-E37. | 1. M FI'ER&#GENGIBNFPQ\I DEFI NED|I N BASI C
AS: A neans o expre55| ng nunbérs h. ﬁ f« 3Bi x deci mal {i gits, in
the formof a dgcinal nunber rai sed tQ some Wer o . _EXAMPLES]

1. 00000E+06 is equal 1, 0004000 and i’s read "I times 10 to the si xth

power”™ (I X 10[err]& 02 0 E+041 t L 10, 200 1. 02000E-0 4i s equal
to .000102 COVMENT °E°’mﬂfﬁ a‘i‘fau‘g i, Bstwesn itRe HESTHERSs Shavi ng- nore than
six signifigant 20 di gi ts It mayqualigo He used for input of any nunger.

20 When entering nunbers in "E' hommlxabty #e@ad>ng and trailing zeroes may
be omtted fromthe nunber; the 1%?*‘@%“5’% Y eadi ng zeroes nay be onitted
fromthe exponent. The preé}ea?ér‘t%n%e er§_| s .12 decimals digits. ,
1,444,145 19 SSL ON DEFI NED | N BASI C! AS. 18
conbi nati on of varl abI es, constants and Qpergtors vvh| ch eval uat 65 'to a
nunmeric val ue. '

ot necessa :r theno ice Y0 ynder tér?d the nature of log:caI(eWQua'tze P-has :
previously been, aSSI Qf‘ﬁ dFs,\h?-tH?p int.- The comments below- are for ‘the - e
expertenced programmer. : '
15 Expressxons usm relational operators- are logtcally evaluated and assi ned a 15

value of “true” or “false” (the numeric value is 1 for *“true,” and 9 for alse).

+_

“with ¢ having the hlghest riority. Operators on’ the same: Jevel of prloﬂty are-
acted upon from left to ng t in a statement See “*Order of Precedence” in this’
Section for examples, :

When the = symbol js used in such a way that it might have either an v
assignment or a relational function, BASIC' assumes it is an assignment operator. .
_For a description of the asgjignment : statement usmg Iogtcal operators, see Sectton S
20 .Y '“Loglcal Operattons i _ _ i s G .20 B
o AkITHMETIC OPERATORS
SYMBOLS:, = . =t ¥ TE -
EXAMPLES: . '_'40 LET NI = X=5 _ .
. et TUSELETC2 = N3 '
7 60 LET A= (B-C)4 :
76 LET X = ((PtZ)-(Y*X))/N+Q
: PURPOSE
, Represents an anthmetnc operation, as:’ .. -
25 ’ exponentlate: t 25 -
multiply: *
divide: -/ '
i add'_ I R 2
30 BT T , ; ;MMEHTS R _" AR 30
The “-" symbol is also used as a sign for negative numbers. It is ood : -
practice to group arithmétic operations with parentheses when unsure of the :
exact order of precedence. The order ‘of precedence (hierarchy) is:
1 : o




Q (N +4) (where Q and N have previously been assigned nuneric val ues.)
TERM ARI THVETI C EVALUATI ON DEFI NED | N BASI C AS: The process of

calculating the value of an expression. 5 _ THE

ASSI GNVENT OPERATOR 5 SYMBOL: EXAMPLES:
10 LET A =B2= C 0 20 LET A9 = C5 30 LETY (N (P+5)/T 40 LET N5 =\t B2
50 LET P5 = P6=P7=A=B=98. 6 CGENERAL FORM LET wvariable ,
expressi on PURPCSE Assigns an arinthnetic or |ogical value to a vaniZabl e.
COMWEN]S 39 Wien used as an ggdjigsinent. operator, = is read 3%.akes

t-he val ug o, Tarher 10 BT OTE, poSsI bl & 1o use
assi gnnment staterrents su EﬂlM] béERAtggfé'%omm ﬂter reted by BASI C as:

"LET X take the VRS s [iica} pl gy miny
Several assi ghl? ﬁgvleg%we lgéers fay Re%"spa sseg%aa’géartrgil%gi t USI ?at ements 10

15 ,and 505above See Sect i- on- V d-epr el Qgeratlons" for a descrl ptlcgw of
| ogi cal assignments.” = 32 ° 20 LET'C2 <D ++E - 1,444,145
RELATI ONAL OPERATCRS. . |, /30 LETB5 =B —C 32 SYMBOLS:

<> > >= ES£MFOmEer of- Precedence” in this 3EcEjon foF expnmley HEhovgwrmend FA+B >C
THEN 910 120 IunamXrgare interpretedeN. 920 1301 F C>=DrE. THEN 930 140.1F C9<=G'H
THEN 940 160 | F <> K THEN 950 Det ermi nes the |ogical relationship between

two exprd@sions, as 5 ... THE AND' OPERATOR equal ity. = 10
5 inequality: [ﬂ‘or <> reﬁfer than "> Tess than.. (greater Th TJor equal .
to: >= 10 . SYMBO + eséNBan - or equal -
10 COMMENTS NQTE: g égot necess %E <Btlh§NB°¥#§%l-§ll derstand t he
nature of | ogijcal eva uatlon .of.. agllp #TORNDA}-07 SFHI E% S pu nt.. The
comments bel o are for the: experl emsﬂde?lo NanRet AND N AND EXpr essi ons
using rel atioral operators are 1ogi ﬁl‘jj& 'ig %{é%ﬂ and assigned a 15
value of "truq'_or "false” (the nu & for "true, " jand 0 for
fal se). Wien the = synbol..is used’ iy a way- 't hat: |'t' m ght 'have either
an assi gnnent or la,mehwgicﬂrba uncﬁfoua Es@oﬁﬁmrét-trﬁes' @R assi gnment
oper at or. _For conjggetioni ipt'iras?; ¢ fonetoebatharghfalse ”slteatoa ctfonLis f*falge. 0gi cal
opexr’ at or 45 J@E@H‘MW’-’W Sor the (?I [s;operator works. The 15
20 ARI THVETI G CPERATIAEHS, S oRlpegre for exp Jesced programners. A -

. _ The numeric value.of “tme’%%%e” is. 0.

T ~ " All non-zero values are *“true.” For example, statement %would prmt cither o

20 . °.a@oral{(the logical value of the expresslon X AND Y) rather than the actual‘-.'- 2

- -numeric.values of X'and Y. . B
Control is transferred in an IF statement usmg AND only when all parts ol‘ S
the AND conjunctlon dre “true.” “For instance, example statement 80 requires
four “true” conditions before control is transferred to statement 19,

25 See Section V, “Logical Operatnons” for a more complete 'description of 25
' " logical evaluation.

: ... ... THE OR OPERATOR
SYMBOL: "~ "~ " "OR '

EXAMPLES: " 199 IF 'A>] OR B<5 THEN SW
S - "J@'PRINTCOR D.
120 LET D = X OR Y
139 IF (X AND Y) OR (P AND Q)
- * THEN 6%

PURPOSE :
M 30 Forms the logical dls unction of two expressnons If cither or. both of the 30
. expressions are true, the O dls_umctlon is “true”; if both expressnons are “false,”
the OR disjunction is “false.” -
NOTE: It is not necessary for the novice to understand how zhis operamr works 77te
. comments. below are for experienced programmers. )

'.QQM.&EM'_S_ o - L 35
:_35 The numeric values are: “true” = 1, “false” =0. - ° -
All non-zero values are true; all zero values are. false: '
Control is transferred in an I F statement using OR when either or both of the
two expressions, evaluate to ‘“‘true.” o :
See Section 'V, “Logical’ Operatxons for a more com_plet_e deser_lptlon ol‘ 40
loglcal evaluation. oL e



EXAMPLES: 40 LET NI = X-5 50LETC2 = N3 60 LET A = (B-Q/4
70 LET X =((P[err]2)-Y*X)/ N+Q PURPCSE Represents an arithmetic operation,

as: 25 _ exponentiate: [err]
25 multiply: * divide: / add: + subtract: - 30 -
COMVENTS " -, 30 The "-" synbol is also

arithmeti\ct¥perations with parentheses when unsure of the exact order of.
precedenced The order_ of precedence (h##1d4schy) is: [err] 35 ~ 34
35+ - Wth t havi ng the hi ghes-{-H@NcﬁrbpgRA%ﬁrators ‘on:the sarre Tevel of
priority are agted- - . -a—st- _ der of
Precedence" in thl%YfSB@M on for exarrﬁlQéfs 3' - -~
1, 444, 145 K - I THI\/ETI C ODERATO?S, _
Conti nued The >ynbo erLgﬁd - -are al gs)msm);(lrhory'g; Pt e unary plys and -
unary mnus. For exanple, negatiive namemom hHDeArﬂ’IéEIsedﬂl n ajstatenent.
wi t hout using parenthesis: 10 LET Al 32 ++E 30 LET|B5 + B
--C See "Order |of ‘ Precedence” |n th| gﬂ é‘ 3 A E T‘g‘g s of how unary +
and unary - ar e—r-n-t-er-pr-e-t-e,. ; : AND
OPRATOR ' oo 10 SYI\/BO_ :
AND EXAMPLES: g o). F RUBBOSBND o5 THEN 100 70 IF T7#T. AND
igally t of A s
1=27 THEN 150 oRAsiPl AN ’ly- RS oo ot BicerlBh Mo TAND Y
PURPOSE Fornms a Ioglom}nem.ebqlmb tmdddqumzeﬁcwpmgopmaml ons: If both are
“true,” the conjunction.is "true’;. . |f both are "false;" the

conjunction is "fqf & g whén NoT ANOTE --f had 2 nbiterd GG Haf.gf the novice to
underst and how t?r%ms n@:aatioa&anres fkt&:e”-l;hﬂ fﬁé&ﬂmﬁx sw?{x@ernesf or ,
experi encid pr agowmeld prilfOVREIES thehexp WN@T\(XIA@dﬂm'Uuue" is 1, ofo
‘false” Is 0 Alahﬁ?éﬁ‘lttg%coﬁgg ﬁ.e:galc tl o;:x equ ﬁltc)),?n % @hent 90
woul'd print ei tJigl wirue (B; binddl A fad a eﬁiefoab ﬁ’ﬁ S opalhitee BKP €SSi On X
AND Y) rather téas ”trhﬂu@lﬂomlA“t,’ nurrerr c val ues. of. X an Y. Oontrol s

transferrisd in anst rtatléhé‘ﬁfpgrf ngr%um” fon e ymesp epmplete Wﬂﬂé‘ompfthe AND
conj uncti-on ar 40Biqa} gygluation, instance,’ exanpl'e statenent 80 requires four
"true" conditions before control} |s transferred to 'statenment 10. 25

used as gn for negative nunbers It is good practice to group

See Section V, "Logical Operat bﬂ ; ﬁdﬁﬁqéﬁorrpl et e descrr ption of . 25
| ogi.cal evalua_um - .
A The order of performméoperatrons 1s e R S »
T » hzghestprecedence
) 'NOT un{try + unary _ _
-'. + U 5 -
Relational Operators
AND o : oL T 5_. )
SOR . - lowest precedence .
o : COMMENT§ ' :
20 f If two operators are on the same level ‘the order of executrorr is left to right, 20
. for example _ T :
' ‘ '5 + 6*7 1s:evaluated'as 5 + (6x7)
~1N4*25 is evaluated as: g7/|4p<2

Parentheses ovemde the: order of precedence in all cases, for example _ .
25 - s 6x3) T s cvaluated as: 5 + 18 UL e _ 25
' . an ST
B P (6+(2¢?) is*evaluated: as: 3y 4
_ : U|11ary + and — may be sed the parenthcses are assumed by BASIC For
example:

30 ‘A + '+ B is interpr ted: A #, (+B) ' o
C—-+D-5is mt_?;__reted (+D)._5 T 30

e omitted from output by BASIC but remam in

. Leadmg unary + signs 4
program listings. " '




THE OR OPERATOR SYMBQOL: OR EXAMPLES: 100

|F A>1 OR B<5 THEN 500 110 PRINT C OR D 120 LET D = X OR Y 130 IF (X AND V)
sjunction of two

expressions. If either or both of the 30 expressions are true, the OR

di sj 'unction is "true"; if both expressions are "false," the OR disjamngtion

is "false.” NOTE: It is not necessary for the novice to understand Y8y this
oper at or Works The comments - beI ow ftre for experienced programmers ‘
COVI\/EN]'q35 . 35 The nuneric. 0 '-re

"true" = '1', "f al se" ' 0 AII non- mnamamres are true all zero val ues are
fatse. Cont rolmes%a‘% W@WF‘E‘GUPW"@ C‘é%ta gfme%la ingd ORumbtredr ei t her or

both of the 9 ﬁ% gégéﬁemh&&%ﬂeﬂuggp e de eit lipe\numbers. Sta'%sgntsectlon V_

It
"Logi cal 5 Operwhileanrograris AunfREE  CO % calc"htww"

SCript Fogr cals

eval uation, - TH{Fe NEBOOPERNTIDR, mVMBOLin Secttonl 7 U NOTE. EXAMPLES:-

30 LET X =Y =0 35 IF NOT A THEN- 300 4 F- (NGT C).=AND A THEN 400 55 LET B5
NC)T P 65 PRINT NOT (X AND YY) 70 1F mﬁA—B) THEN 500" PURPCSE Logi cal ly

eval uates the corrpl enent of a gi- ven . exmmsr on: 5- ‘NOTE; It .is not

necessany for t nov ce -0 under st.and w thr S, o erator works The -5-

comrent & bel qwc sem gﬁl;}‘ mmf NTS 110 A = 0,

then NOT A= aadg@an[;ﬂgq,w oWr brébran ?;:, e“"?ﬁ,ﬁeﬁdrﬁ val ues are:
"true" 1 , "f@ﬁ%b’thmmmlemmmrrpl e, state 2Nt 65 10 “ “above woul d print
"1", since the expressi on NOT:. é_ﬁ AND Y_é@r S tr -+ 10: Note that
the | ogi cal s-peci fications of ELET v be chanqed by eval uati ng

the conpl enent . A%p,t,gsrrent 35 aaomew—rtg A:ggual s zero, the. eval uation
woul d be "trye" (1) 'since-- ~has a UET X= Vtﬁlu)e(zzefoo it has g | ogical
val ue of,;"fallse," rrakrngNOTA"trL%LE'll 9 = $* (X12) See:'Sect.ion \, "Logi cal
Operatié?ts" flor a nore conpl ete des rl‘prgo lczqg‘“lg@)l:al eval uatrgﬂ

OF PRECEDENCH The;gugjﬁupd)gmrform ng ‘operations is: hi ghest precedence NOT

unary + unarly- Ebteatntmberwé‘r\atmhis_wmr expression or variable .- | onest
precedence COVNENTS 20 T 1T TWO Operators are on the sane |evel, the
or¥er of execution.is left to rrght or, exanple:. 5 + 6*7 - S

eval uated as: 5 Usel @ Bhsigh d§gRbily the valis: a\mbatabledmvah(eﬁnlﬂ):x&n :
© expression, a number, or a variable.

¥
o COMmENTS S
20 '-The asslgnment statemént must contain: - - SEAE IR, ) O
.- . 'L’A statement. number, ' R L T
2. LET is o%tlonal ) ' o
3. The variable to-be assigned a value (for example, B9 in statment 30 above),
4, The assignment operator, an = sign, .
25 : 5. The number, expression or variable to be assxgned 'to the vanable (for 25
example, 5%(Xt2) in statement 30 above).
Statement 2 in the example above shows the use of an ‘assignment to give the
_same value (@) to several variables. Thts isa useful feature l‘or rmttallzmg vanables
“in the beginning of a program. . . e -

30 . ‘ . ‘f s ,.,'I'.'- P REM R . ) 30

EXAMPLES: .= 1 o019 REM<—THIS ISANEXAMPLE
© . 20 REM: OF REM STATEMENTS
530 REMe—s—— e s sy . -
40 REM, STATEMENTS ARE NOT
EXECUTED BY BASIC

GENERAL FORM: statement number REM any remark or
- : - Sseries of characters '

ST
. i

- ' Allows msertlon of a hne of remarks or comment in the llstmg of a program

- . COMMENTS ' "
35 REMMUSt be preceded by a lme ‘numt er. Any series of characters may follow 35
" .REM lines are;] rt of a BASIC program and are’ prmted when the pmgram is
listed or punched owever, they -are ignored. when: the program is:executing.
s Remarks are easier to read if REM is followed by a punctuatron mark asin _
40 the example statements : . AR . 40



5 Parent heses override the order of precedence in all cases, for exanple:
25 5 + (6x3) Is evaluated as: 5 + 18
25 and 3 + (6+(2[err]2))__is evaluated as: 3 + (6+4) Unpary + and - may be
used; the parentheses are assuned by BASIC. For exanple 30

+ + Bis-interpreted: A+ (+B) C -
unary + Sgg are omtted from output by BASI C,
l'istings.\ : -
i nstructi of t o the. calculator

+ D-5is interpreted: G
remain in program
44 STATEMENTS St atenents are

a program- and execute in the order of 5

cannot be execut ed wrthout

running-a program They teII

Statenents
the cal cuI at or V\/nat

to do 5 whi program s runmng. ot
5 Here are sone exa rms dives as@@ tiyo‘Pf ?xﬂmnEﬂ'OF’RhNFRIINPUT 10
Do not .attenpt {o "1“2 S Heshewn beoW-he St at enent " . subsegti on; .
10 there is too rruchgr[mneALnLc;m master. in a single session. By
experimenting wth tZMLFQ'aD&@ 20 ogr ans. and attenpti ng to wite yolir own
progranms, you Wl 3 § ..t'han by nenorizing.  THE LET|STATEMVENT
EXAMPLES: s¢ R NOTE LFEEv@én—Yi‘o— EVALQ/@E ¥ B9l = 57,
(X[err]2)- 15 " EXPRESSION 2 ___D PRTNT THE” " - ' j
(3*C2[err] N)/ (A} ( N/ $9)PRINT “VALUE IN AME STAER .ENITCRM staterrem nunber
LET variable = 1urrb% PRIN, xpres<| on or vari abI e Used to.assign or|specify
the value of a yari opIREM* T*lmeEﬂ USVITRY N© @PERAND?S@AQSES arpgnbey, or a
vari abl e. COWENTS ZOTEQEPRM ﬂ’@rﬁKRtﬁaL@ﬁEnt rrust cont ai n: .
20 1. A‘statemﬂt ri ANT Y 9 The ,Ja J o bg assigned
a value (for exh N}: 2.80.3 _; i S,aS 6&gimant oper at or,
an =sign, 25 130@Nﬂ'he nu expressr on or variable to be gssigned
to the variablel(for 25 exarrp , Xt 2[)1 |n__s_t_z_it_errent 30: above) St at'enent
20 in the exanp|e :above" shovvs"'t'h'e use REPULIS =SS gnnent f'o grve the same
value (0) to seyergynari abl es. {ThIS is.a useful feature for initfalizing
variables in thge be?i"hni' ng ofi@a programd. 30 20 20
REM : 20.05 EVAL . : 10 *
REM - THI S | SAN XA 2ETERY ONARxxf vy a0
REM STATEMENTS| ARE NOI' EXECUT ED BY BASI C GENERAL FORM . - A o
nt n  REM B Y KE®Br= dfer f h r . 1
statene tunbe | éééééﬂﬁlpﬁ@rrﬂzzzl&z% sﬁe |e§ of char %te s_ sssss -
lll||2222233333444445555566666 R
" 'NOTE: The *,” ‘and: “:" used in statements IIO and 120 have
very dtﬁ'e_rent ects on the format : _ . [‘
GENERAL FORM T ' '
_statement number PRiET expression expresston s eee
statement number PRINT ° any text ; expression ; ...
statement number PRI T text expression v “text” "te:tt”
statement number PRI any combmation of text andfor expressions
' statement number PRINIT
i PURPOSE S
Causes the expresszons r “text” to be-output to the PRINTER, '
5 Causes the printer. to sk p a line when used without an operand. 5 .
_ ]
| |
. Note the effects of and ; on the output of the sam_ple program If a comma
_ s used- to separate PRINT jperands, five fields are printed per’printer line. If.
SRR semtcolon is used, up to twelv “packed” numenc ﬁelds are ontput per printer line :
lO - (72 characters). - 10

Text:in quotes is prmtedx hterally

(+D)-5 Leading

. They . ar464t45nt ai'ned in nunbered |ines 38 Wn
TTne nunbers. S



PURPOSE Al Il ows insertion of a line of remarks or comment in the listing of
a program COMVENTS 35 Mist be preceded by a line nunber. Any
series of characters may follow 35 REM REMIines are part of a BASIC
programand are printed when the programis listed or punched; however,
they are ignored when the programis. executi ng. Remarks are easi er

if REMis foll owed byapunctuatlon mark aS|n 40 the exanpl e
st at enent s. _ : _ PR - 44
1, 444, 145 - : ' ' 36 PRI NT This sanpl e~progrm
gives. a¥Nariety of exanples of thelmlﬂﬁ' statenent _The results asd shown
bel.ow. 10 LET A=B=C=10 20 LET DPRERT ConduddR NT: A, B, C, D1, E9 40 PRI NT

A/ B, B/ T/ D.L+E9 50 PRI NT * NOT E THE POVER TO EVALUATE AN EXPRESSI ON AND PRI NT
r GRRG 90 REMF |

T R R

fO SKIP A LINE. 100
PRI NT" S'A' DI VI DED BY "E9' =";10¢ BRINT Qx IPAN2NT3" 11111" " 2.2222_". '33333",
44444"S "55555", "66666" 1201Fﬂ|§| Uiljéé% 22222 33333"" ;. "44444"

"55555"; "66666" 130 END ---i1M.PRINT 4 Irs ---eeoo--- . RUN 10 -
10 10 " 10 where the varwblesb@ﬁesent numeric e sidns. R ..20. 05 NOTE THE
PQ/\ER TO EVAL UAREmﬁhb nfostl Belc eTlhE idﬁdnlﬁs:ﬂmileiHIB‘IMRE STATENMENT.

CA ept before: being PR]NT state ' 44444 .
55555 666 Eﬂﬂ gb%%é# %5 ‘35% ?‘,%“ %‘!F fpted 418 i n
Eequéiic 0

statenments 1%kkcaged. xhame tH€ ent cts on th rmat. GENERAL
FORM st at ement number - PRINT : -expression I’eSSI ‘on, ‘or _statement nunber
PRINT "any text"; expression state =T ) ',"‘r PRINT “text" ~ expression;
"text" 5"t ext statement nunber PRI yx.Oombi nati on of text and/ojs
expressi ons statenment nunber PRI I\I'I'SPUBDTSBOCauses theiexpressions or "text"
to be output to the :PRINTER Swge 0. 55 Causes the printer

to skip a |IBﬁ)dY}€§§Gu(P§ﬁthufgmpt an oper and CC]\/IVENTS Not'e the effects of,
and; on the out put t.he sanpl e program - If a comm is:used to separate

PRINT oper ands, f|1 |e¥1‘§js 1re 7pr§{|t e'l’g pgnor 9{ r;gerlll i ;%e If

»
20 Similarly, endmg a. PRINT statement wnth a .comma. -causes output to 20
_ ﬁll all five elds on a liné before moving to the next line.. The trailing comma.
¥ in statement 39 in the sequence:
, . WLET X =1 : , o
e e L 3 BRINTEX, e
.25 s C T 49 LET X=X+1 S - 25

560163

produces output in this format: N

2.3 4 5

.. ]
6.7 8 9 10 :
130 a2 131405 | 30

A PRINT statement w1thout an operand (statements 70 and 80 in the sample '
program) generates a return- Imefeed



sem colon is used, up to twelv "packed" nuneric fields are output per
printer line 10 (72 characters).
10 Text in quotes is printed literally. 371, 444, 145

37 PRINT, Continued NOTE: A variable nanme iS considered as a sinple
expressi on by. BASI C. For exanpl e, a statement for the first general form
shown ab mght e: 100 PRI l\ﬂ' AI B2, C3 5
or . @ 5 110 PRINT A . Z, X, T9 where-
the vari es represent numeric, expr essi ons. Remenbér that variabie vaIWs
must- be dé%ined in an assi cmrrentt 1L NPMHI4READ or FOR st at ement_bef 088 bei ng
used in a. a PRINT staterrent ND MULEHR A8 lqu(Ij‘erHT staterrent wth.a. - .
B+ S . rath.er than

seni col on causf soom )

generating a r =turFrXAMRbﬁ%ed after tWeLETeK err@nt i s execut ed “Fo} exanpl e,
the sequence: PO LET X 1 30 PRI NT 366651‘0 X+Y OF 419,420,439 _ R
40 LET X=X+1 g . 5¢GOT0 10015 50 0] 30 produces out put
inthis format] 1 2 3 4 '5 8 GOTO 18- 10- 1.1 12 a3 14 15
16 17 18 19} 20 21 22 23 24 W G°T°N§Fm‘?“a‘|5?§/3°s‘8%d| ng al PRINT
statement W thja GEENERABEORM:OULPUt 1.0 20-fil} all five fields on
a |line before Qovistuenteat niber - .&tata&entﬁhtbertral I i ng. conme i n . statte'rren-t 30
inthe s.dquenctp VLl 4 W&q Gﬁ)_ RP‘PWSW OF yequence of statement numbers

40 LET X=X+l B gD b0 GO TO 3() pr oduces out put in
this format: 1 @0 T@ tranéfers c@n? to the state sent spécified. 1030

1.1 12 13 14 G® TO expression. unds the expression to an mteger&Oaan d?ﬂsi‘cEE st at enent
wi t hout an opefefte! tethgmthhepteme G‘“&'HEF f8@°W‘FB PRe sanpl e program  generates. a
return-| jgnef eed. 38 oM 1,444, 145

38 GO TO AND IVULTGB’m verritfen 17‘" o TO lO LET X = 30 40
GO TO X+Y OF 410, Mg be3ipliead ol *t@@mw MQ t@ovm ©OrdlG tarGferred, .

100, 150, 180, 1968 2 at enent. nunber
St at errénts nu%er%%ﬂm m%lgxce itategt@%sain (;eg.b gb rs s

5 PURPCSE GO T(het(r’-am isr_ignomdr_ltr_l to- the staterrent speci fied

O

expressi on. g gpdul o, CROAHAE Eﬁltltgh?aﬂsfe AJHPEQ%r(Q@%’EPk”F‘&‘hS‘TWS cont rol =
tol he nth st af ﬁg FT( 035%?& Yt %ﬁ ‘:R-NEXT loops domg s0 mayproduce . : -
_ 20 unpredictable results or fats

;_errors o B 20

GOSUB RETURN

T EXAMPLE. - - . SSREADAZ. i
. . S0IF A2¢100 THEN 3
7 GOSUB 400

, 38¢ STOP (STOP frequemly precedes the
_ - first statement of a subroutine,
to prevent accidental entry. )
399 REM—— IS.SUBROUTINE ASKS
L FORAIORQREPLY o
“ 400 PRINT “A21S>100" -
410 PRINT:“DOYOU WANT TO
. CONTINUE"”;
420 INPUT N -
439 IF N %0 THEN 450
440 LET A2=0
450. RETURN

" 609 END

- GENERAL FORM: statement number GOSUB statement
: ' - number startmgsubroutme :

statement number RETURN

PURPQSE

_ GOSUB transfers controﬁ to the specified. statement number. .
- 25 RETURN transfers contrd)l to the statement following the GOSUB statement 25 .

which transferred control.
_ GOSUB. . .RETURN elun.mates the need to repeat frequently used groups of
statements in a program. . L :




10 COVMENTS

10 GO TO nay be witten: GOTO or GO TO. Must be foll owed by the statenent
nunber to which control is transferred, or expression OF, and a sequence of
statenment nunbers. GO TO overrides the normal execution sequence of
statenents in a.program 15 If there is no statenent unbe
corresponding to the value of the.expressi on, .15 the GO TO s i_gd.
Useful for repeating a task infinitely, or "junping" (GO ng TO akdther
part\of a programif certai n con itions are present. GOTO shoul d. pot. be
used ta ’}9nt er FOR- NEXT 1 oops:: doi mlp 4 y produce-20 . .. . unpr ctabl e

results or fat - errors. 20 CIJSIJIB.TIBREWH\IGEKHUPLE - ..~ 50 READ
ntry. )

A2 60 | FAA2<100 CBUB™ -  pr ecedest he
first statemdnt BRAMPLES: outl ne, t&? ' 390

. - X 1460 2%1% A2 ] S>L00". 410
PRI NT "DO YOU WANT TO ‘CONTI NUE";. 420 G@MN\D&'M 180’328'13%] THEN 450 440 LET

REM - THI S° SUBROUTI NEASKS ' FOR A -1

A2=0 450 RETURN 600 END GENERAL ‘FORM430,580 statement nupber. GOSUB
statenment nurber |L%mbr out i-ne- st at ement. nunber RETURN PJURPOSE GOSUB
transfers cortroga:ém besgesuhleeﬁesab;aoemaau‘ncdwﬁbaﬁm%bers 1 RETURN:

transfers coiol—to the st _ nt- 25 which
transferred control . -GOSUB. . RETURN e,l .S" I'nat'es the need to" r-epeat
frequently ‘used @émap;atmﬁtrah@m@ oxpréstontto 3h e8I W and trafsters control .

1, 444,145 - to the nth statement number following OF. - 39 MULTI.BRANCH GOSUB EXBWPLES:
20 GOSUB 3 OF 100, 200,300,400, .60 GOSUB N+ | OF 200, 210,220 '70 GOSUB N OF

80, 180,-280, 380, g9, %Qbﬁmug NQ&% GOSUB expression OF
'sequence of st atigen gicstes whicl- DBC] g .
expressi on t dFaa rexamn eGatenenti2i] abmartmhsfm contml rtm theSubrbutiteHteginting st at ene nt

nunber ol | o \gy ent 300. The ex; resswn speexfies whlch statement in the sequepceof \VENTIS -
pfoftin

Subrouti nes g}%ﬁ:’% | : N gvﬁgjf%‘g@ése‘p@ghnd he expression

i ndi cat es wWhitgé ned est h@egspec I'ed e execute For exanpl e,
state nent. 20, elbthvexprqsmledvanaenoamnmbertgmatehdtas ttbm@nlbcrméstbtegpmm ng 10 -

wth stist emerbeolis, B anhdoh Hes cﬁ;} wmgv&e o b2 SR b the®

sequence of cgg,mas

.y_

' IF THEN

SAMPLE PROGRAM: . m LET N =19 o
39 IF X <—N THEN 6ﬂ g
49 PRINT“X IS OVER” N
- 50 GO TO. 100" ' '
' 60 PRINT “X IS LESS THAN OR
. EQUAL TO";
70 GO TO 20
89 STOP

GENERAL FORM '
statementb number IF expresswn relational op expression THEN statement
number L . .

2. PURPQ§E ' ' o 20
o Transfers control to a speclﬁed statement lf a speclfied condmon is true.

' ' COMMENTS ' _
Sometlmes descrlbed as. a_conditional transfer, “GO TO” is 1mphed by*
. _ IF.. .THEN, if the condition is true. In the example above, if X<-—l¢, the message
.- 25 in statement 60 is printed (statement 60 is executed). 25
Since numbers are not alwa{s represented. exactly in the computér, the =
operator should be used carefully in IF ... THEN ‘statements. Limits, such as
<=,>=, etc. should be used in an I expresslon, rather than =, whenever posslble
. If the specd‘ied condition for transfer is not true; the program 'will continue
30 %ecutmg in sequence.. In the example above, if X>19, the message m statement ' 30
' prints '
The relational operator is optional in logical evaluatlons . '
-See Section V, “Loglcal Operatlons,” for a more complete descnptlon of
logical evaluation. .



five statenents is used as the starting one in the subroutine. The
expression is evaluated as an integer. Non-integer values are rounded to
the nearest integer. |If the expression evaluates to a nunber greater than

t he nunber of statenents 15 specified, or less than 1, the GOSUB is

i gnored. . 15 Statement nunbers in the sequence
foll ow ng _OF nust be separated by, commas. |IF.. THEN SAMPLE PROGRAM

10 LET 0’.20 READ X 30 IF X <=N THEN 60 40 PRINT "X IS OVER'; N 50 GO
TO 100 6 RI NT "X IS LESS THAN 01?45(}35% TO ;, N 70 GO TO 20 80 OP\/
GENERAL f ' et e S on gh- THEN
st at enent nunber 20 TransfersF@dht rNEXTo ar speC|f|ed staterrent i a o

speC|f|ed condirt

condi tional transimiAMPEER: TG T s | rrmblfqgk l@y IFTOSTHEN if 'the ondi tion
is true.ln the|exanpl e-abaove; if X<z110GFOR {(d a26sTagR 25 I n sit-at ement  60..

is printed (statement 60 -i5. execut edi2® FOR -R2 = N TO X STEP 2525 Sjjnce nunbers
are not always|represent ed exactly i tﬁ%ﬁ 'rrrlu'l-%rx STRR " oper at or| shoul d be -

used carefully}in IF ... THEN statengntm;x |m1 ts, .such as. etc. sjhoul d be
used in an IF =xpre55|on wratheri t haleds Exmmever ‘possi. ble, . If tlhe .
specified cond|tion for. transferiis-HBM EXT,8L .t he program wi [l dontinue 30 -
executing in s ente—'r'n'r'h?‘exarrp'l-e-abwe—#%-ie-t-he- ge-in
statement 30 40 prints.. Fample Phoj monabn@pwua,b@rofmoppptl onal..i n |t ogi cal

eval uations. Sge ction "LQQi cal eratrons,® for.-a nore conpl ete |
descri ption of{ | %%EE?* HOXY i 5,29 ¥QY WANT TO LOOP”;.

40 FOR ... NEXT| E J_]TOA_,.;-'S'-_:' 100 FOR P1= 1 TO 5. 110 FOR QL =

TO X 120 FO? R =1 PRIN(I'STEFS.E QBQ JFG? S = 1 TO X STEP 140 NEXT S 150
NEXT R2 - -8 READINb N& NG - . ,:.-..1 g@ﬁ%l e Pro ram - Vari al e
J 50 INPUT A

Nunber O Loopls 4Q%§§
60 FOR J = | -TIO AIWONERINT " THI §” J 80" READ Nl N2 "Nd 90 PRI NT

"THESE DATA | TEVSIYMERATAERD, 7. $)9; 1121, 133" 100 PRI NT " SUI\/I (Nl 4N2+N3) 110
NEXT J. 130 DATA 13, 14, 15, £6 17, 18, 19, 20, 2

140 DATA 22, 23, 24, 25, 26 27 28, »; 30 - o S - .
150 DATA 31;32,33, 34 L -
" 160 END - | .

GENERAL FORM: i
statement number FOR simple variable = mmal value TQ final value

oo

- “statement no. FOR stmple var. tmttal value TO f nal value STEP' S
step value _ R

Statement number NEXT szmple varzable a

NOTE: The same simple wmable must be used in both the FOR and NEX T
: Statements ;70 a loop .

. PURPOSE
: Allows controlled repetiﬁion of a group of statements within a program.

5 P . COMMENTS ‘ T :
 Initial value, fnal value and step value may be any expresslon : 5
~ STEP and step value are optional; if no step value is specified, the computer -

will automatically increment by one each tlme it executes the loop
.. How the loop works: " -
10 The s1mple variable is assigned the value of the mmal value; the value of the 10
simple variable is increased by I (or by the step value) edch time the loop executes.
When the value of the szmﬁle variable ,passes ‘the final value, control is transferred to
the statement following the “NEXT" statement. .
The: initial, final, and step! values are all evaluated ) upon entry to the loop and
15 remain unchanged after entry For example, : 15

FORI_ITOI+5

goes from 1 to 6 that is, the’ _l_';nal value does not “move” asli mcreases with each
‘pass through the loop. .
' For further details on the STEP feature, see “FOR . NEXT w1th STEP” in
20 ‘Section III. .2
Try running the sample : program if you are ‘not sure what happens when
FOR ...NEXT loops are used-in a program. '



120 DATA 5, 6, 7, 8, 9 10, 11, 12 130 DATA 13, 14, 15, 16; 17, 18, 19, 20,
21 140 DATA 22, 23 24, 25, 26 27, 28, 29, 30 150 DATA 31, 32 33, 34 160
END GENERAL FORM st at ener
final value statenent no. FOR sinple var.= initial value TO final val ue
STEP step val ue statenment nunmber NEXT sinple variable NOTE: The sapessinple
variable must be used in both theFOR and NEXT statenents of a IooURPOSE
Al'l.ows controlled repetition of a group of statements within a pragFam 5
CO\>NEN'I’SII nitial value, final val ubd4#idsstep val ue. npy be any exp#Essi on.
STEP and step 'val ue are OPNESTNG FOR . ”ONﬁk?RdfﬁJ ue |1 s specifred, the . '
Cbrrputer wi Il automatically I ncrenent by one each time it executes’ t he
| oop. - HOW: the I SeyprallGORs ; . NEXT loops may lfétesednmtﬂesamaproeblm they m&m gned the
val ue of thedy l%)éﬂ fatrd. inidecong anofberf Therrears tvaymportantifeatires @fs | ncreased b
1{or by t he step V.a 00B%ich time the | oop éxecutes. :When the val ue of. the
si npl,e variable passes the fi nal _val ue, control is transferred to the
statenent |following t " " statenent. The initial, final, ahd step
values arg all QI aJtz’gd Jﬁﬁ%’é‘m’wa&‘v Repied l.0o0op and 15 - renai p unchanged
after entrjy. For exanpl e, g FoR AIC-1 703 goes froml to 6; thft is, the
final- val Je .does not - "noye" as I|--i-ncreases w th .each pass- throug the | oop.
For “f ur t hqrRages ofilpap &h _ TEDFOBEB‘IM@{ TOeR "FOR .. . NEXT wi t h|STEP" in
20 Seqtion IIl. '

20 Try rurnni.ng .t he sarrpl 4=.p ob"rgﬂt‘ N ycﬁngr’es'ﬁB? l%urse V\hat happe S V\hen FOR
Co REXT RaRQt |aJpeBps.e1 i F program 41 - -
1,444,145 ' ' 41 NESTI NG FOR ... NEXT LOOPS

Sever.al FQRange. of NBsTC3 e0]
be nested}(pl aced inside
"FOR .. NEXT | oops: 1. ..F

g ,_'NExnsCBd i'n.the same program they may al so
ne angther). There are two i nportant features of
s may be nested. 10 FOR Al- |} 1 TO 5

Range of Iljoop Al o __ZQ{,C%%A]NTOPSOFG?CS X TO Y $TEP R
Range of Ifgop B2 Range of | oop 80 NEXT .C3:.90. NEXT B2 190 NEXT Al
The range of FOR .. . NEXT |oops may not overl ap The Ioops In the
Q : esting. 10
FOR 1 = 11705 30 3FORelrangs of IFGHO, NNERE 16538 %5y Rét IOOps | and J ovgrlap
50 NEXT ] overlap. The loops in the example above . - :

are nested conectly This example shows :
tmproper nestm; e _ -

lﬂFORI-lTOS

—38°FORJ =1 TON
The range of loops | P

l1and g overlap 58 NEXT I -

“—90-NEXTJ




90 NXT J 42 1, 444,145
- - 42 READ, DATA AND RESTORE Sanpl e Program usi ng Read and Data 15

FOR.1=1 _To 5 20 READ A 40 LET X=At2 45 PRINT A;" SQUARED ="; X 50 NEXT | 55
DATA 5. 24, 6. 75, 30. 8, 72. 65, 89. 72 60 END Each data i tem may be read onIy once
in this.-program TSB keeps track of -- - 5 . data with a "pointer.

When t he- 'st READ st at.ement IS encountered, the . 5 "pointer™

i ndi cat es at the first itemin'the first DATA: statenent is to be read,;

t he point 6142I s_then noved to the secoh#4id®em of data, and so-on. ---42| A’

this exanple, after the | oop. &g At ND KBstORES, the pointer -remains
at the end of the data li'st: Tgﬁrer’g? ﬂ dat a, @ i s necessary to-reset -

the pointer. A-10. . RESTCRE’“&R%PQW“M‘? taH%D&Eﬁnter back to tWe first

data item F 19 En‘p & Program Usi ng -READ,* DATA -and RESJFORE 20
FOR I=I To 5 30 ~ =At 250 PRI NT.A; "SQUARED ="; X 60 NEXT | 80~
" RESTORE 100 FO?_J—ImTrmiSt—m READ B 120 LET-Y=B[err]4 130 PRINT B; "TO THE
FOURTH PONER ="}Y 1440PRMTAJ“1SSBJMIA=5’JQ4 6.75 GO 8,72.65,89.72 160 END

-- CENERAL FORM st t n% AD;vafi‘abl e 7 variabl e statengnt nunber
DATA nunber or >tr|d@gENDnu ng.’. staterrent nunber RESTCRE 5t at ement
nunber RESTORE bi-at-efsn Hets TSB to

read an |temfrom g,,"[ JTA statef.'

for specifydng 3“ : ,
first to last D tst'ahai £§ttﬁat ﬁdTﬁEs i
statenent. The. RieoiRér is ta the e¢cond ttanp@dm.eamdtsg ophe -fi.rst. data item

_allowing data t b!?”lh ,l:t't' belg@hase"“Hs e 8 3 magl:.s atement
i A B R R B

'e'--'DAT ateme s used
t@“ﬁ" “tﬁgﬁ% SEEIE 5
éTin t‘rst DATAGEkenvent Ritd bé Fead;DATA

number resgfs t thé p 2k toth - t-heo
speci fied statement. READ st at enent s
require at least one DATA st men n tens in a DATA
st at enment rmst he . Qpnar-:g ?’ro F\arq!ninglgg REB?) m%"ggﬁmkﬁnmﬁr i C "]"at a may

- be mxed. - 20 FOR =1 To |5 - . 25 DATY
statenents nay pe pl3ad§'dMa V\/nere in a program "The data itens will be read
i n sequence.as. pqui. r“g({;ﬁ'r%fe‘%gﬁgﬁgﬁt S go -not “execute;- they merely speci fy
dat a. - 60 NEXT I _ :. |
- : 80 RESTORE _ '
109 FOR J=1 To 5. .. ... .- S
110 READB '
- 120 LET Y=B14 | T e
. 139 PRINT B; “TO THE FOURTH POWER
140 NEXT J _ FEE
150 DATA 5246753087265 8972 SR -
160 END o

: GENERAL FORM
Statement number READ variable , variable | : _
statement number DATA number or string , number or smng Sehe e
statement number RE RE
Statement number ESTORE statement number: -

PURPOSE '
- - The READ statemeflt instructs TSB to read an item. from a DATA statement.
15 - The DATA statement is used for specifying data in a program. The data is 15
© *  read'in sequence from first to last DATA stateinénts, and from left to nght ‘within
the DATA statement.
The RESTORE statement resets the pomter to the ﬁrst data item, allowing =~
_ data to be re-read. :
- 20 RESTORE followed by a statement number resets the. pomter to the first data 20 To-
- item, beginning at the specﬁ‘ied statement. o

COMMENTS: -

READ statements requtre at least one DATA statement in the same program.
Items in a DATA  statement must be separated - by commas. String and T

25 numeric data may be rdlxed .25 7

: DATA statements tay be placed anywhere in a program. The data items will :
be read in sequence as required. - _

DATA statements do not execute; they merely specify data. -
. The RUN command automatically sets the pointer to the first data item. C
30 If you are not sur¢ of the effects of READ DATA ‘and' RESTORE, try - 30--
’ running the sample programs . _ RN



The RUN conmand automatically sets the--pointer to the first data item -

30 If you are not sure of the effects of READ, DATA, and RESTORE,

try 30 runni ng the sanpte—prograts: 43

1, 444,145 43 WAI T EXAMPLE:

900 WAIT (1000) 990 WAIT (3000) GENERAL FORM st at ement ZaANrber

VWAI T (- expression max. val ue of 32767) PURPCSE | ntroduces del ays i,'a
rogram ,VWAI T causes ‘the pro r.amto.vvait.'theS speci fi ed nunber+of

Pn ||Q|’ge 3 xi_rum q77£7 %1 L1i sdeldbifd) pefare C()nfl nuing - 5 exddution.

COWENTS The tine delay produced by wWWiTT is not preci sely the number of
mllise onds specified because there is- no pI’OVI sion to account - for tinme

el apsed 10 arcurarion —CONPUT T —Tommmigat.i on. :
10 One mlli wcondkm&ﬁlooo secondﬁ?ﬁ%ﬁg;l:I mﬂ NE ‘DEFI NED I N BASI C AS: A
sequence of program st at enent-s: whi ch produces a certrain result| PURPCSE 15
Routines are| us&@ENBRALFORMent| y. pesterom eMéil.l_ohseer@mpnng the .. 15
programer the work of defining an opBta ”6 2% ti'e he uses|it, and
savi ng computer nenory-space,.. CO\/NENTS A routine may al so be call ed a
program subroutl ne or “Sub- .The .task perforned by a

T out d  f WAIT ‘causes theyp toswat (ke DEFI NED | N
rBXgI ICniél S o8 elc' b%‘?e'lrﬁ %rlsg%%‘fg 'f’gmgﬁyglélgﬁcw'%mea‘?%ﬂ"%r ks (5 one

line on a teI eprl nter termnal ). .COMMENTS Sanpl e strings: "ANY
CHARACTERS! ?*/ - COMMENTS " TEXT 1234567

25 &Y uMART is 18 precisely o d.onl
25 %fh%tgﬁggﬁﬁi%n%ﬁ% ik T e R "Q%;a Fused ony

- not included i nOhdeilbsscaridas: :tharsemdnt Each 'stat ement:may cont a| n up to 72

characters. .Maxi mum 30 string- Iength is 72 characters mnus 6
characters for "PRI NT", two for the- 30 gquotation marks, and the nunber of
characters in the statement nunber ... ;.. 44 1,444,145

44 TERM FUNCTI ON DEFINED 'N- BASI-C- AS -The mat'hemati cal .rel ati onship

et ween two variables (X and Y,. for - exarrpl e) such that for each value of X
there is .one and only one val ueT@RM( RQIGIMNENTS The i ndependent variable in
a function is-—called an argunent: the dependent 5 variable is the
fyinction val fie. lb‘mnmmﬁms‘ Xals H&o@m&%r&tatexﬂehﬁ functipn value 5

whlc produces a certain result.’

S o L PURPOS - ; A
15 _ Routmes are used for freq(rently performed operatlons, savmg the 15
programmer the work of defining an’ operatlon each time he uses it, and saving

-computer memory space. _ .

QQMMENTS .
A routme may also be called a program, subroutme, or sub-program
20. The task performed by a routme ls defined by the programmer. 20

TERM: STRING .~

. DEFINED IN BASICAS: 0t0255 printer characters enclosed
ar o - by quotation marks (one lme ona
. ' teleprmter termmal) '

. S ' .COMMENTS . .. o
S ' Sample strmgs “ANY CHARACT ER_S"""/—— o
25 ; Q k“TEXT 12%4567 d i ' : 25.
_ uotation marks may not be use w1th t :
PRINEOtation mar y . in a string. Strings are used only in
The statement number PRINT and quotatlon marks are not mcluded in the
65 character.- count. Each statement may contain up to 72 characters. Maximum -
_30. _ string length is. 72 characters minus; 6 characters - for: “PRINT”, two -for. the 30

quotation marks, and the number of characters in the statement number




I's the square root of X, and Y takes the value of the function.

ARRAY.
dat a
colums (vertica

OR MATRI X

Arrays may have one or two dlnen5|ons

3.2 . .
array, mh 6,
20 is a t

-AGlnenS|onaI

DEFI NED | N BASI C AS:

NTCS 10

TERM
An ordered collection of numeric

Av v onse or o Al g0 ool
VTN T O LU rrays arc ur vi ucu i

it
LILLSA Y

) and roms (horlzontal) 10 C ROME O L UNS
For exanple, 2.1 15
15 4.3 is a one- dlnen3|onal

5432120
array.

o o 9
Array ellddbiSs are referenced hy the”“{m‘xrjg

and col um posi-ti
and Z respectivel

references to ar
wi t h parent heses
the first row of
t he subscripts.

Menory space occ
COMMVENTS -

of nmenory space V\/nerrhstnaé@ddasv 1

require. /25word

1, 444} 145 - SUBROUTY e S3ueKg-y9et)

features usefu

as, GOSUB, FOR
gains experi ence,
' mat hemat | ca

10

10 EXAMPLES:
STEP-2 80 RGR P =
FORM : st at enent

15

25

30

for repetitive operatlons subroutlnes
functions and standard funftions.

ar
programers at af

variablgisithe fymctio

*%

The - ofra

NEXT with STEPERM; 4 }fr@% 9‘rm
and learns tao R us

d tDEBINED'RN BASIC AS:nC il omreameuecﬁmnfammmdata nmes

y level.They are t r cafnumbers). nuMeri ¢ expr essi ons b

—FOR———NEXT W THSTEP

20 FOR 1eoMMENES 20 STEP 2 40 FOR N2

| ATi@yd\ar& QEHAEB 136 camanx(mmr@dmb@m@n(zm&m] 2-V)

no. .FOR sinple var. e&pr

ast

@zgcﬁo

Arrays may have one:or two dlmensmns For example,

AWN—
s

1
2
_ 43
is a one-dimensional array, while . 6 5
) 3 ? 2 '!
' : 9,9,8

isa two-dlmenslonal array.

on. For i'nst ance, Ténmh?mmm@xarrpl es above were arrays A
y, 2.1 would be A(2) S|n1IarIy 0 wouldl be Z(3,1) The
ay eLEn SU Set apart
FOPE-%MAﬁFfO% ! °afﬁ§a‘,;’ Eé;tptgb )el efrent of .
array P, 1 and 5 are’ t Etﬁdlh’&ﬂéacﬁtv&lueldﬂ (¢ Manhd N are
[FERM WORD. DEF} NED. 1N~ BﬁtslaﬁdA@yonemea%uh‘t of corrp ter
ety the two' [EIeprIn[er cnaracrers
- MME 30~ Nunbers reqw Te two wor ds-
Blaeﬁ 8 funWEﬁug cﬂleﬁiamrgnkmmt,ahesdape pt nunbers

athe, E ent;, the fynption v
9%W it g‘ggﬁﬁgnexplaln BASI C
progr anmer - def i ned

|ned f eat ur es,
re usefm

such-
he user

ers for
BASI C.

= 0 TO 10
GENF_IRAL

eﬁﬂwng()expre55|on STEP

15

Array. elements are referenced by their row and column position. For

mstance, if the two exam%es above were arrays A and Z respectively, 2.1 would be
A(2); similarly, @ would
subscripts, and set apart with parentheses. For example, P(1,5) references the fifth

e Z(3,1). The references to array elements are called -

25

element of the first row of array P; I and 5 are the subscnpts In X(M ,NYMandN
_.are the subscripts. _ _

| TERM::' WORD

The _amount _of computer memory
space occupied by the two' teleprinter
aracters

DEFINED IN BAélc AS |

MEHI_S_

Numbers require two words of memory space. when stored as' numbers When
- used within a strmg, numbers requlre 1/2 word of space per’ character in the :

number: -

-

<«



expressi on PURPOSE Al l ows the user to specify the size of the increnent of

the FOR vari abl e. COMWENTS 15 The step size need not be an

Lnt eger Ear instance 15100 FOR N =1TO 2 STEP .01
is a valid statement which produces approxi mately 100 | oop executi ons,
incrementing N by .d ‘each time. - A step size of | is assuned if Pis

omtted froma FCR statenent. 20 A negative step-size X
as shown in statement -40 above. 0 GENERAL NMATHENMATI CAL FUNKT
 EXANPLES: - . ... 642 PRI M (N) - ABS(MN) 6521 E.RND-£OY"

900 662" | F 'I'NT (R) # 5 Trﬁmmerm RRONFUMCHONS) : -LOG (X) GENERAL - FORM

‘The general - m&msmm euema.passt@reamesusaa f&ﬁ'eﬁ‘éfﬂfr@&&l‘é?ﬂﬁs or as parts
of an expr essisthtoutilely st idefinedif@sctibiscand Seandd rd(fmmfim mat hermat-i cal .

functions by_piTbe Ldefizeh feures, sugh ap i ut
valoe & y@%ﬁ"@iﬁ?ﬁ“ e Plr e o AR RT g e ¢ e

usc them 4das s

power of the exphgnd '%tﬁéﬁahlil&l (i SHgdndeie FhitiaROvR:  @hddnichiNT
(expr essi on)tmtebﬂelszids:gnegrammregmny fewelr: Thewras: tesefpd@s sureric egpressions’ | OG

(‘expr essi-on)bytBSICogari t hm of. the positivel y.val ued .expression-to the base
e; 30 RND (expression) a random nunber between | and 0; the expression is
a dummi argurrent - SOR (expré’@ii-onlﬂﬁxﬁé”%hﬁl'@l’root of _the p03|t|vé¢y val ued

expressi.on.. E R%Lﬁg The ¥ Unc mﬁl{ gstartable;. the .
sequence off ran ~nu nber S 49/ FORIN2 = 9 STEPi-@enti-c aI "each time a
programis RUN. 46 80 FOR P = 1 TO N STEP XB 444,14% '

46 TRI ONOVETRI C FUNCTI ONS EXANPLE?J’FOR’gl NTOWSTEB PR NT SIN(K): COS( Y)
EXAMPLES: - 510 PRI NT "3* 9\16%‘)2‘ AN (C2) 520 PRINT ATN (22.3)

'(c2) 530 IF|SIN (A2)[ERR] 1 THEN-*. ;800,540 IF SIN (B3)= 1 AND SIN(X) <l *
SM WE ‘Faci Li tates the- use of:: ‘conmon ) i gononEtric
pr nk

functions by HoNGOR @im{é var. -aécpressmn TOQ expression, STEP.

S SIN (exprgssi on)explassionl n of heexpre55| on C (eXpreSS| C]\l) he coi ne of
_the EXPr essiroefr TAN (‘EA}J| Saopen Un) ~tre- Langcnt of—the ci\pcool on TN
(expression) the arctangent of* thﬂm_sson 10 :

COVMVENTS Allows the user to specify the size of the mcrement of the E@RWEatl]?jnct ion is of
t he val ue of the expression (the parentheses, also called the’
argumed) . *  thHGtep shgqa@wmrbmm nstive,De "Used as expressigns or

p&rts of an expression. f the tr| gonorretrl C
99.F9R Y 5,1 10,23788 81 "

f unct | ons -can .be speci fi ed _
. -is . a -valid statement. -which- produces approxrmately IOO loop executrons, G
mcrementmg N by 01 -each time; - e :
. A step size of 1 is assumed if STEP is: omxtted from a FOR statement.
20 : A nepative step size-may: be used as shown in statement 40 above. 20

: GENERAL MATHEMATICAL FUNCT lONS

EXAMPLES: . . .. 642, PRINT EXP(N); ABS(N)
o e 7 652 TF RND (@)>=.5 THEN: %9
© 7662 IF INT (R) # 5 THEN 919
612 PRINT SQR (X); LOG (X)

| GENERAL FORM: The general mathematlcal functions may
c.. ... .. beusedas expresslons. or as parts of an
T “"éxpression. S L
~ PURPOSE
. Faclhtates the use of common mathematlcal functlons by pre-defimng them 2-5
* 25 as: L . .

ABS (expressmn) the absolute value of the expressron :
EXP (expression) the:constant ¢ raised to the: pOWel' ol" the expresslon value (m
. statemient 642 above, etN) _ _ ,
. ' INT (expression) the: largest integér < the expresslon‘ . .
30 LOG (expression) the logarithm- ‘of the: positively:valued express:on to the base e; 30
RND (expression) a random number-between 1 and §; the expresslon isa dummy : :
argument; -
SQR (expresszon) theg square root of the posmvely valued expressron

35 The RND functlon s restartable, the sequence of random numbers usmg 35
RND is identical éach time ‘a’ program -is RUN.’ _ :



or grads by executing a RAD, DEG or CGRAD statenent. The cal cul ator assunes
radians if not specified. THE TAB AND SGN FUNCTI ONS EXAMPLES:
500 I-F-SGN-(X)# 0 THEN 800 510 IFT-Y = SGN(X) 520 PRINT TAB (5. A2: TAB

(20) 530 PRINT TAB (N), X, Y, Z2 540 PRINT TAB (X+2) ~" HEADI NG', R5 GENERAL

FORM ~  ° The TAB and SGN may be used expres- sions or parts of an
expressi onZ,\he function forns are: or parts-of an expression. The function
forns are.-gg ( expession indi catl ng nunber -of 'spaces to be m)ved) SGN
expression A50PLURPOY _lad4145 46 \J
- B 20 TAB (exprem@@ﬁoyﬁgﬂﬁgq:mom a PR NT stat ement; and
causes the.terni nal typeface 10 rm\/e to the SPace nunber, . speC|f|ed by the -
expression (0 t . Bres Tl T TOTg the
near est integer. FESST U B HRINPHES RN @2) RETurr LI NEf eed
to be generated.: _25 SGN (exprggsp ANy A I the expresion .
is greater Than returns a:0.if .25 BAdF as;mmmsuam; 0, REtfurns a -1
if the expression is lessithan Oz;' MWHATH % L'AND 81X} <bni d dat a
processi ng appark - i kp\/hnar rh mnal\lc for nanrtnd one or
more |ines of one.or nore al pharrerl c char act ers each | nto said el ect rom c

dat a processing .appar t‘ us;. .46 - PURPOSE - 1 444 145 =

¢-Usk ,’E‘E@mn tngonometnc funchon%rpﬂefwgghm,x)

46 TRI TR C tatpscthe ves;
COS(Y) 510 PRI NTg Eﬂ@&,ﬁ f'thgg RELANT ATN_(22.3) 530 I'F SIN (Aé)'

<1 THEN 800 540 CBS resittin). = the AdEMeSHM xpféssnBURPOSE Facilitates the use of
common tri gonome%ﬁ emﬂeig;g E&: "‘r?f‘% e ExpNgsHion tthem 5 as:

5 SIN (expressio ZPressh ANZEgt "S'F’S’ﬁ R (expressi on) the cosine
of the exprgssion TAN (expressi on) -t heoi ;g of the expression ATN 4o
(expressi on t he.. ar Oefngém laﬁftll 'elug)gh thesrsprossio@(l/EMIGIn parentheses, also o

10 The function fadlled %g%%ﬁft#cef Fid S Tﬁe%%%l an %}ehﬁmn\éaolrue P an

parent heses, al Sgkprdd e ar gj nen ) gon ri.c functlons nay be
used as expgessi onsTlmrangtabfmeuig ﬁmetameeanbkﬁpecxﬁedasradf{iihed@mke of fghe
trigononetric f%ﬁ%@sm#% ,exg%l?aemn@ Theesglculator assurfiesor  gr-ads
by executing a RE Dtstat erent-.:- The::cal:cul at or -assunmes radi ans *
i f not speC| fied. THE TAB AND SGN FUNETI- C]\IS EXAMPLES: 500 I F
SGN (X) "0- THEN 800 5 10 LET Y = .SGN(: X) 520 ‘PRI.NT. TAB (.5).;, A2 TAB (20)

THF TAB AND SGN FUNCT IONS

PP PO

o sw ¥ SGN (X) #O‘THEN sm
. 0519 LET-Y =SGN
520 PRINT. TAB. (5 'A2; TAB (20)
CGTEXT
.. .53 PRINT TAB-(N).X,Y,Z2
549 gl}lNT TAB'(X+2) “HEADING”,

; The TAB and SGN may be used as expres-
. sions "or- parts "of an expression. The
ﬁmction formsare
or parts of an expression The ﬁmcnon

: formsare

- TAB expresszon imh'cating number of spaees tobemoved)
- SGN (expression ). .

TAB (expresslon) is 1 ed only ina PRINT statement and causes the terminal L C g
- typeface to move to the space numbet: specified by the-expression.(@ to 71).-The C

expression value after TAB:is rounded to the nearest. mteger Expression values:
. greater than 71 cause a » turn Ii eed to be. generated o D
.25 SGN (expression) retur if the expression.is. greater than 9, returns a. 0 if 25 y
- the expresslon equals ﬂ ks ums a —l |f the: expresston is less than ﬂ _ e

WHAT WE CLAIM S - s '
1. Electronic data processing_ apparatus compnsmg
_keyboard _input . means for entering one_ or more. lmes of .one. or. more R
- 30 alphamenc characters each into said: electromc data; processmg apparatus, 3



530 PRINT TAB (N), XYZ2 540 PRI NT TAB ( X+2) "HEADI NG', R5 GENERAL FORM

The TAB and SGN may be used as expres- sions or parts of an expression. The
FUncti onf or @ e: or parts’'of an expression. The function forns are: TAB (
expressi on iMédfcating nunber of spaces to,pg,1gpved). . SGN (expression) 46

Nt; and causes the
by the expressi-on

PURPCSE TAB (expressrom—s—tied o E“ ﬁ?‘?ﬁ

Y T a.P
termnal typeface to nove to the E‘HQ@QMEFB%{&
T o )

(0 to%¥1). Fhe expression value after

i nteger. Expressiof vakX&MPRESAt €r than B@) PRINE SIN@ot GOBODI nefeed td be
genergted. 25 - . SGN (expressi.on) 3 )essgi".c‘)’n"'i s 7
greater than 0, refurns a 0 if 25 the BN gggturns ge-1 if

the expression is Ress than 0. WHAT WE - HI ANDr SIN(X) ¢at a

b

proceéssi ng apparat§s conprising: keyboard ‘i THEN ans ‘for_.entering dne or
nore lLines of one or—Tore 30 . alrphaneri ¢ characters each into said
el ectroni ¢ data processi ng appar at us; JVURPOSE’ o 1,444,145 47 :.

keyboard buffer means,RacHitates kieusé of conimb ettici fmptipnsleyepre-defining themy i ng g
line of one or nmse al phaneri.c ¢characters: elnt-_er ed.into said-electronic S
data processing ap .ep:s:.i-ﬁgféﬁl‘:?’c% 3{% ﬂﬁ@rps .coup_l_ ed to said - -
keyboard input nmeangy; & sion) r ssigeans, for storing one .or.
nes - of nore ATNeipkesston) the ar eythod ey exprestion:act ers each entered
into'said el ectronic data processing apgat; ~sai d keyboard i nput neans 10
including a plrality Qf fi&ViSn isSREHE vaRtie (B vaueinghrantisahanetic =
_ Yeri ¢ char act egalled e aSgthRhf)Ng a representati on of every ‘10 - - :
al phgbet i ¢ charact er cFheatrigesogietricd functionatay bhgsedy@r GXPFRIHRTS & paTtsr ety

ero 10.to niHEre saj lect L § : ARk, Abstees; sai d
v dork"o gk e ERASE TEAE , -
routi-nes anfgdiahsif aot speéified. or recogni zing parti.cul ar strings of

ric characters-entered into said electronic data processing

appar atus as..being 15 commands; and said el ectronic data processing ,
appar at us i ncl udi ng processi ng neans, coupled to said keyboard i nput neans,
read-wite menmory nmeans, and readHITHBANBSEMEENCTIONE sel ectively
performsg the routi nes-and-subreutines-stored in-said read-only heA
means and for . execdtin GEgrTands  r ecospyi FeSGRQAX) » 0 tIHENe(8P0 - -
20 2.+ El'ectronic dqta processi ng appar at UHPAET I €] SGNEX) Wherei% sai d
keyboard i nput- nearls i ncl udes’ oné:-or nor e528 ToFAB RB\AZ LVH) (29) -
representative of fixed string’of al phaggrp RABCHGXOY,ZePr esent i n

commanrd. 3. Electr
wher ei-n: 25 :

. of definable keys,
al phaneri c characte
user;‘.sai-d read-wi
al phangric characte

'l said keyboard input nealR® further
and G@SE%%hFPBlM‘qeans- f 'LT%B;‘YZ’%W
s with a designated d 52?3,@5@ as

i c. data processi ng aps@rPRENT TABOPG2N HEADING™m 1. '
ir;cl. des a, lugality
g

efined by the

[ e NERDry neans i s arranged. df canséxpressigr Jhp Jungtion
s associ ated with saifdmgefenabl e keys; .30 .

:esi%_gég#p %@g@%&%@@h HIRYs boHe oved )

meaNs, for visually

ed
| ¥ viloi sed onl PU%II,!?I%I% t, and s th :t rminal

TAB (expression) is used onlyina IT statement, and causes the te :
typeface t<(> Jlcnpove to the sgace number specified by the expression (@ to 71).-The
expression value after TAB is rounded to the nearest integer. Expression values
greater than 71 cause a return linefeed to be generated. .

SGN (expression) returns a 1 if the expression is greater than 9, returns a @ if
the expression equals @, returns a —1 if the expression is less than 0.

25 25

WHAT WE CLAIM IS:— . .
1. Electronic data processing apparatus comprising:
. keyboard input. means for entering one or more lines .of one or more
. alphameric characters each into said electronic data processing apparatus;

oL

2




the contents thereof; and said processing neans further conprises: logic
nmeans coupled to sa|d keyboard i nput means, said read-wite menory 35

: . B3 bei ng responsive to
actuatlon 35 of sald control neans a selected one of said definable keys,
and sel ected ones of said alphanerlc keys for associating the al ph ric

characters desi gnated by said selected ones of said. alphaneric key th
the sel ected one of said: deflnable k s and for storlng t hose alp ic
charaetefk_in said read-wite memhr ﬁﬁg said 40 . |ogic ne -

thereafter bei nkeyRapbbificy Medrs, mpluatdsam nibdatmmaalnmhsefbrd«afmmabl e keys 40
for t ransf er rling ﬂ%ﬁftm orl nandphameehaherestets srmtfsesﬁo@toaiaédelteﬁ&ﬂmitth from said
fead- wr it

S r tronic data
pr ocessifg apﬁ@ﬁ@gﬁgﬁ%&ﬁeﬁ p%?qfiofﬂx' - gr%‘ Lééﬁ’d%ﬂ?fs eangﬁe‘fd ingut

means i ncl udesiplamiedy ¢haracties |eg:rhatenueg=da1dto rmdt electronict |data pﬁ:cessmg character

that ma 'so ¥p2 oc at eg Wi th th lu Ft i nabl. e ke and 45 sai d
g o means 5 Rl iy S bbb b,
C

._aSSOCI ajed gra aml’alséle Il;ﬂﬁb&&ﬁddv@@ c m naggi on
character, foto mmtmatded rpwrdntaamqe ing ngp atuup of aI pharrerl ¢ char acters

; i atus d
associ at ed W sEtorm rouil‘:gsggg l'Ollt es%r leg' ua;tng r%idstnn W%%agg at a
Processi g apiataclos eieed i Qle‘é‘tr daﬁ Gasihg Apseat d 4 wherein:
t he al pharrerlmnﬂimﬂaohers assom ated wth any of the defi nabl e’ keys15cart

represent- an ex mprocamg 9”%!;:%) cludjpgaprecssing e{gﬁﬂ‘m Ve t.o
-actuation of ﬂégg‘é?@t ?s oty ‘Qﬁ%ﬂ;"ﬁ‘?ﬁ - i ng the
comand repr eﬁﬁﬂ & comma
t hat defo nablthede I C P TER & CLARKSO\I K| ngsway House KI ngsvvam
London, WC2 B6 aP’@FesP!ERa 2 ‘TYaF!Q‘éd y the :
Courier Pres s;’:ﬁxé&?ﬁ' O eﬁﬁz esc ?ﬁg %’8“’6 Y%%f Lnt Ofice,
25 Sout hanpt on BliEledtroge dath ing n@ 1o Wlaint b wheRines may be
obt ai ned@y . - . said keyboard input means furt er mcludes a plurahty of definable keys, and 25

. - control means for associating designated alphameric characters with a designated ‘

g definable key as defined by the user; :

said read-write memory means is arranged to store groups of alphameric
o characters associated with said definable keys;
. 0 : said electronic data processing & garatus further comprlses - 30
y display means, coupled to said keyboard buffer means, for vusually dtsplaymg -
_the contents thereof; and L o
- said ‘processing means further. compnses ¥
logic. means coupled:to'said keyboard input means, sa:d read-wnte memory E
35 " means, and keyboard buffer'means, said loglc means being résponsive to-actuation as
of said control means, a selected one of said definable keys, and selected ones of
said alphameric keys for associating the alphameric characters designated by said
selected ones of said alphameric keys with the selected one of said definable keys
, and for storing those alphameric characters in said read-write memory means, said _
40 logic means thereafter being responsive to actuation of the selected definable keys 40
' for transferring the alphameric characters associated therewith from said read-
write memory means to said keyboard buffer means. '
4. Electronic data processing apparatus accordmg to Claim 3 wherein:
said keyboard input means includes a key for designating a line termination
45 character that may ago be associated with the selected definable key; and 45
said logic means is responsive to actuation of a definable key, whose
associated group of alphamerlc characters includes the line termination character,
- for immediately terminating the group of alphamenc characters assoctated with
that definable key. .
50 . 5. Electronic data processmg apparatus accordmg to either one of Claims 3 50
and 4 wherein:
. the alphameric characters- associated with any of the definable keys can
o represent an executable command; and" :
said logic means is responsive to actuation of such a def’ nable key for -
55 immediately executing the command represented by the alphameric characters 55
assoc|ated with that definable key. .
- . ERIC POTTER. & CLARKSON
. _ : - Kin way House,
ingsway, =
London, WC2 B6 QX.
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