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PERSONAL COMPUTER 

RETURN AUTHORIZATION FORM 

CUSTOMER NAME -------------------- SERIAL NUMBER ------

AfJPRESS ------------------------- PATE OF PURCHASE -----

CITY, STATE, ZIP PURCHASETJ FROM -------------- -----------

. REASON FOR RETURN: (PLEASE BE SPECIFIC) 

THE FOLLOCIIING QUESTIONS MUST BE ANSWEREfJ: 

. 7 • tUd you Jte.euve. all the. Ue.nut you expe.de.d? I� not, wha.t � m.U.6.btg '! 

2. I.6 thvr.e. any «ppa!Wf.t phy.6h!al. dama.ge. to any Utm'! I6 ye..A, ple.t16e. txpldn. 

3. fJ.ld wtU: 6une.ti.on pltOpe.Jtly hri,e.diately «6ttJL Jttmoval 6Jr.Om Lt.!. p«eklng e.aJtton? 
I 6 not, wha.t doe..An, t woJtfz'! 

4. How tong � wtU: Jr.unnhtg be.6oJte. U 6ail.e.d? 

S. H4ve. you Wed to to4d all. t4pe..6 .6uppUe.d wi:th unU'! 

6. U6t aU tape..A that 6ail.e.d to lo«d oJt 1tWl pJtOpe.Jtly. 

·� 

�e.�-----------------

THIS FORM MUST BE FI LlEfJ IN COMPLETELY ANfJ RETURNE'P riiiTH UNIT BEFORE ANY 

RfPAtR WORK WILL BE 'OONE. PLEASE RETURN ALL ITEMS RECE7VEV. 

io� 1 � � ... r 

,A·-·.;. .• ........._.-:.... 



NOTE 

When LEVEL II BASIC i s  f irst loaded, the RAM not OCCUFied 

by BASIC is not cleared. Th is allow s you to switch back 

and forth between BASIC and I nteract's program editor 

without reloading your .program. If you hav e no program 

statement s in memory when you load BASIC, you mu st type 

NEW to clear the RAN or you will get OH (Out of Memory) 

error s when you tr:y to input command s or statements. 

COpyright 1978 by Microsoft, Inc. 
All rights reserved. 

© 1979 by Interact Electronics, Inc. 
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0. TUTORIAL 

This s e ction serve s as a bri e f  tutor ial for those who a�e unfamiliar 

with computer programming. Important terms a�e defined and illustrated, 

and some short LEVEL II BASIC exercises and programs are presented. 

The reader is encouraged to load the LEVEL II BASIC l angua g e tape and 

experiment with the e xamples, exercjses and sample programs in this 

section before continuing with the rest of this manual. 

0.1 Computer and Programming Concepts 

Your Interact Model One is a true comp u te r. Although offering some•.vhat 

small�r ca pac i ty than many uscd in business and science, yuur Model 

One possesse s the sam0 computational and logic capabilities as the se 

larger mac h i  r.·...,s. By giving vour Model One properly-stated instructions 

you '�an use 1t to perform an almost limitle·ss. number of t..:1sks to help 

you and your family l e arn r.c�,o; skills, munage your hom� or your own business 

and have· fun! 

It will be ca s1er for you to program your Model One if you have a basic 

undet"St.: l !H.lir·. y · Of :10W c1 COmputer '.VOrkS. Inside ycur Model One are two 

�ompor.·.:n':s of p rima rv inter c:s':: --t.lv.: � c:,::r:al processi:1<J uni �: (CPU) and 

m.emory. Th.:: <."PU :-: aerie s out jour:. ir.st.r u ·.: tions when you give your .r-:odel 

'Jne a C: OIT'JJ• a nc: or us�! it to r•Jn :1 proqr<t:1. Nr::mory is simply a place for 

the CPU 1:0 store yo•.Jl. iJ:struct;;:>ns and d.:lta. Let's look more closely 

at each of these components and their importance �o you. 

' 



J 

I 

! . 
! 

The CPU works on the principle that .u, electri.c<JJ. current may ; ... on or off 1 j'.lSt 

as a light sw itch mFJ.y be on or off. vle can rt�present ''on" w i th a one and "off" 

�ith a zero. The CPU circ uitry itself is designed to produce � ertain r esults such 

as addition and subtraction when fed combinations of on/off (0/l) pulses. One 

way to p r ngrar:1 a c :•) mpuU·J: , then wou ld be to give it tl!e right se r i es of · 01 s and 

11 s and jt�t back your clnS\·lc.:r i.n 0 's; and 1' s .  Hm·.' tedious and cunbersome th at 

would be! Fortunately, no one has Lo progr3.m a comput e r that way. On your l-1odel 

One computer you usc! the lll\SIC ])rO']!·�mr.•iny J uns;u.Jge ins Lead of 0 's and 11 s. 

Your LEVEL II Bt;STC lClnyuage tape is really an interr:· :·et•.:r. \\!hln lo-ded 

into your Model One it allows you to enter words and phrase s lhat are 

easy for you to read and understanrl. Tha interpreter transla�es yo,!r 

words and phrases into t.�l' ·right sc:quencL' 01. 0 's and 1 1 s t·Y giv�- yo•..ir 

instructions to the CPU in a lanyua-<JC it can understand. It c . .:.su 

.translates the comput e r 1 s answers from the c::Jmputc-1·' s lar,gua. ::..= - - 0 1 s "'nd 

11s--into ours. 

When you use BASIC on your Model One you give the interpreter a list 

of ins tr:..1ction whj_ch describe how the computer is to accomplish 'lour 

desired task. Usually yo�r instructions will describe what the CPU 

should do with information that y r u provide. The information m�y be 

numbers or text and is cal led dat;!., The CPU needs a place to store 

your instructions and your data just �s you need a file folder, drawer, 

cabinet or whatever in wltich to keep your record s. This storage place 

2 



is called memory . Certain instructions and data th.-tt your I>1odcl l.:ne: 

always requires regardless of ·the tas}: are stored in E!)ud-only �emc �-y ( w:Y.) • 

This sect-ion of memory is protected such that it cannot lJe chang e d or 

cleared. Your Hodel One also has random-access memory (R/\t-1). Thi.-> is the 

space ·available for the LEVE'. II BASIC int erp r c ;: r � r instr·uctions il!l'l your 

programs Q.nd d.:1t.:1. 

The RAM is .like a large shelf Wlth many empty, unlabcl1N1 b xes.. \vhen 

you place d.J.ta into R.I ... �! you neec'! a way to uxpiain v1he:rc to j'JUt it a:1d 

where to get it when you ne:ed it again. To acc0r:1pl�s l : this ·you -:;ivL' the 

data a name calle1 2 v�ri�bl� name . The intcrrrc � � ! usn, the nam� t o 

lab.:-�1 <t " n·, c '11ory box" -:::allcd :t .:;;toraye l c c:ation in •r�h.i .. ·h to ;.ut '.r'Ot_r· data. 

The int, e rpre; t.cr alsr:· :n.:.!.;c,s a nc·te to its u lf .Jbou:·. • .. ,J·,,_.r·c tLr box r;an �.:; 

fo•Jr.d. \·Jhe;, you •,;an�. to f.:'Ut s .-, mc · t:hi.nci c .:. s l! :Lnt�·"' t:he st.or.:.t-:JC locatiun--

or take s onethiny r... u t •.)f it--you 'lS•) tht! v.Jr j_;,bl•· narnt; anr:l the int·.!r!Jrct··r 

tells the C PU when' t:·: rind it. 

In L:C:VEL II BASIC you muy ci'wost: •;aric1:1le names of any ler.·jth, as long 

as •.:: a::h b c �: i n s witt. J lf.·ttl.!r. l\lany peor,J.e lii<c- t·o c:hoosr· names whi:::h are 

longer names, m.:d-::·� s ur.: e: that e:c,ch r.amc begins wi.t·.!1 a rliffPrent combination 

of two c: ; ,.u·,l. : !:C · l:S to avoi·� ·::on fusion :1bout h·hj ch storacje location you want . 

. . 

... . . .. �- · . ..  't.,.- & I J .. 

Ill ..... •. J t;-• •• .11. - w· •• 

.... . 

�· 
.. ... 

I 
• 
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0.2 Direct Mode Tutorial • 

Now that you have a basic understanding of how your Model One works, let's 

look more closely at the BASIC vocabulary that your LEVEL II interpreter 

can translate. ·The interpreter can work in two modes of ope:caltion. You 

may gi··e it an instruction to be c arried out, or executed, irrmediately. 

These instructions are called direct mode cornmo.nds. Or you may give it 

one o::- more instructions to be flled away and performed late:: at your commar.d. 

These instructions are called indirect mode statements. If you type in 

a line number and then iln instruction, it is stored as an indirect state-

rnent. If you type in the instruction without a line number, it is executed 

immediately as a direct mode commi..lnd. lve vli ll begin in direct mode. You 

might want to load your LEVEL II BASIC language tape now, an,: try the comrrunds 

presented below. 

After you load your tape and the computer displays the "OK" message, clear 

your TV screen by typinq 

CLS 

followed by the 'CR' key. 'CR' stands for "carriage return:•. The 

interpreter does not do its translation until you type a CR. Everything 

you type into your Model One should end with a CR. If you type an incorrect 

letter but have not yet typed a CR, simply backspace over the error and 

it will d isappear. Then type in the correct letter and continue with the 

line from the point of error. If you wa1�� the whole �ine to
_ 

be ignored 

so you can start it over and if you have not yet typed a CR, hold d:::Mn 

the Control key and at the same time type a U. The line you were typing 

will be :i,griored by the computer but will st.ay on the scree n. 

4 



Now let's input some data to work with. Type 

LET A-= 5 J\-1� 

LET 8= 3 

A and B are var.i.uble llames \vh.ich identify storage locations iri mcnary. 

As a result of tlwse two ins trucl: ions, the lac a tion ldbellcd "A" r1ow 

contains a :, ; th.e o:1E.: labelled "B;, contains a 3 .  'l'he word "LET" is optional--

you could also ty pe "A=5" und "B=3" and get the .::amL: results. 

r of 

Now _et's rio some c:dthmetic Hith the se r]a t a .  The PRINT keyword tells 

the computt � to d isplay thinqs on th E! TV screen. What yo u type after 

the< PRINT t• lls your Model One .,.;hat: to rli splay . Type 

FfUNT A+B 

PEIN ' A-Ll 

PRITi' A*L.S 

PRINT A :s 

P R HI'� ' ! .. B 

("*" means "m·Jltiply") 

(displ3y8d as A/B) 

(" " means "to t.'-1e fDWer". Here this means :;3. 
To prcduce this symbol on the screen, use the 
up-arrow above the + siyn.) 

Your sess i � 1 : should appear on your screen like the listing below. In the 

li-sting, w·hiJ.t you type� has been underl i.ned; what the computer prints is 

not. No UJJdc:rlines actaully appear on your screen .. 

')K 

PRINT A+B 

8 

.,.. ·-· � 
OK 

PRINT A-B ... .-.,t.t , .,.,. . 
-----

2 

OK 

�, 



PRINT A*B 

15 

OK 

PHINT F·./ R 

1. 666(:.7 

PRIN'l' A ' B 

- �  

OK 

• • 

i . 

aero. s yo�r � o rmula . 

- cross y ou� f o r �ul d . 

b. • 2 - 3 A:2 

First s�uJr0 three �o 00t 9. 

( :-\ . t ., J 

,, 

r"' , ... "'' \.... ••• J 

.-om 

H •.J \-..� e vr.! r , 
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Now calculate and fill i� your -ans�ers to the problems belcw u�ing the 

abpve rules in your c.:�lculo. tions. Then check your answe rs on yoer Model 

One using the direct m0de command s listed in the tc..ble. 

Your l\.nswer BASIC Direct t1ode Command 

2�4*5 

4*c:.' -' · -

PRINT 3*4-2 

!:'rUNT 2 :4*5 

PRI�.JT 4*': =2 

� -, . ..) 

Yot: _- . ::: h :: r .g\! the c·.:-:1· u':c.:-' � ; ' ':.a :·. dard or:lc-r ol oJcratio!l oy using 

c .  

' - '. 

. r . . 

. : 

. . ._ftl s 

-.·j ;.; l .. l.r_; t 

·, · , · . L-

..... :;·.: 

- .. • · · 

- _ _ _ .. � ....... .  

.. �--

,J � . .:..: .. : 

I • �·• � 

·_;: :·.r ; ' 

- ...,:. : . 

•_;,-. t 1 (j . 

l!;.::.::: 

�: ( . J["' 

:.� . ' 

J :. L '-: J t.'� .. .r ·.1::; L n '-:! 

·· .. . • '  o l  

, ·  

�-- . . - . 
- ,· -· - - . . ..... r. '.:., j l r. : <...... � 

d.-. or sta::ement 

7 .. _, -� :-; j· t i!..: 

.: .J , • .  ...:. ':.:c:· 



Problem 

(2+3) *4""·2 

(2+3)*(4-2) 

( (2+3) *4) 2 

Your Ans\ver BAS�2 Direct Mode Command · 

PRINT· (2+3) *4.;. 2 

?RINT (2+3)*(4-2) 

P!.'<JNT ((2+3)*4)�2 

In the exercises you have done so far, you asked the Model One to 

calculate an answer and print it r��h� away. To do this you used the 

PRINT command . You could just as <-::asily have askt�<l it to reco :c d a new 

storage location name an d store the answer to the calculation. To do 

this, you would use -c.he LET command : 

• 
LET C=.Z\+B 

LET D=A-B 

and so <:·.\. The �lodel One would ccm;Jute the a n E '.•iCrs und store t:1em fc ;.:· 

later u s � in printing and making othar calculations, usi�g the names yo 

give to label the storage locations ·�:hich com:.ain the resul ts .. 

There are several ways in addition to the LET cor.unand t:C put dat2 ir: .o 

wemory. '!'hese other methods are not fully discussed here . You a.ce 

encouraged to re<.-,d abou t 7.hei:, in section 2-3 c:r this r;1anual 'H .�2r 'o:. 

are c·omfortable with the mate1·ial in this tutorial sec;:, _.m. S ome ot:-: c�-

methods for inpuLting data are sumn.,u ized belG \v : 

tion is that a ll your datd values a � pear in o�e lise that yo� 

can easil; locate, verify .:t:;d . chang..: . 

When more than one set of parentheses appears , the inside of the 
innermost ·is evaluated first, the n the ·next i;ncrmos t, and s on. 



2. Data r:1ay be accepted frc·:n the keyboard while an indirect· mode program 

is running us ing the INPUT statement or the INSTR$ function. This 

llows you to i�ter a c t with your program as.it runs, influencing t�e 

order in which instr-·Jctior:s are ex e cuted and/or providing different 

data values to use in calculations. 

3. Data may be loaded into memory from cas se tte tape using CLOJI.D*. 

4. Data may be a c cep-ted into memory from the joysti.ck controls using 
/ 

FIRE, JOY and POT. You can write your own gam e s  us inq these o.r'd other 

· s·tatements such a s  COLO� and SOUND. 

0.3 Introdu-:tion ':.::> 1'1di : <'� -::': !-!od2 

lp to this po int you have been us ing your Model One in direct �od�. 

You typed .:.::1 c ommands which were executed immediate ly. Direct mo d e 

is us eful for quick c a lculations, e xper imentation and for devel o p ing 

indi ect �o e programs. Thi� se ction �xplores the Model One's indirect 

mode capabilities. 

I�dire c t  -�1e is usc j to d�fine and ex�=ute a ser i e s  o f  instructi��s 

cal e..:l s ':.J:-:' ments. Tht:S} statements L.rrn what is typically called a 

.QL�. ·,�h e d i r e • : t mode cornnands and. operations you used in the 

previous s e c tion also work in indirect mode. To create and run an indirect 

mode program you: 

1. T;rr-e in the �-JEW comrr.and to te:'..l the Model One to clear its memory 

for n ew entries. 

9 



2 .  Type in your instructions P:�ceeded by . line nu:-.lbers. �- line 

. .... � 

number :r,.:t y be any whole r: u!nber (integer) bet:ween 0 ar..:i 65529. 

It is irr.pon:ant to re:nernt c _- tr.at un:!..ess yo l tell the cor.:puter 

othen-,i�;,'!, statem.:.nts arc: execute6 i:1 line numL-�"- 01:0.er. 

a good idea to separate successive line riun6ers by 5 or 10 

to leave rcom in case you w�nt to add lines later on. 

It i s  

order. Using the LEVEL I� BASIC Refe:ce:i.::e C are o:c this ma.:1ual 

verify that your instructions are correctly e ntered. I: not, 

� �er e ct � �e erroL� as follows: 

on your scree:n by a prior listinq, i � has :JE:•:?r, re<.:)Ved i' :- .� ; · · 

your program and wil! no� appear in a�y ia t �r list:ings. 

b. ':..'o cha:1ge a lir.e, type: the line r.urnbe�·· to '::c cha·�ged foL� ... n.:.d 

by tl-.e en-.:i. r e corrected statement for ::·:.� t :!. :.ne. .r-.. 1 thou �-1: 

the l-ine may remain incorrectly displ.;r-::d _:t prior lis�ing 

on y�ur screen, it has tee� corr s c = ed -� yo ur proqram anj 

wil l appear c o rrectly in any lat-2r .d. s t ir,c_, . 

To <.r: d a new line, ty;.:-e in an ar;prop:::::!.aL<::. u:1used l ine m�r.1.0er 

foll.Jwed by t:.r1e r.ew st.::.temem:. for t�iC:.i.. 1'·,.-. 

when you pick the nev: l ine LUmbe:.:: t,hat s!>.·-anent�; :>!'e ex�:::uted 

in line :n.:mbe:r.- order_ ':he new l::.ne w:�l · d utor:\aticc:dly a�pear 

in its propc:r place L-: <...ny la1:er list:ins· .::- f the progr am. 

4. Type in c. RlJN com.'T:and to ..:xect.te th::; p :� 0 g ::-a:::. 

1" 

1 



0.4 Indi�cct Mod s S xare� l� 

... . ' 

to create � pro�ra�. .3-J;:>_:::ose y o u wa n t. L) analyz!:! your •::-l:::ctric :. l :.-� . 

Sp< · c ifica l.. l y , ycu •,::in·.:: t:c f �- 1d y cur &'.'�rage :.Ji J l ovc:c t:�c· p a �; t y.:. 

Admittedly ther.::; rn-.t·,· br· '-''"l!" � ·.:: ·,.,rays ':c r�omput·� you.-: averaqc- b .i 1.: 

a EASIC program f 

exercise. ::0: lca:�r 

�-vc· · :ov1 v: ·.-: i l l 

t h::· locat_c .3 _::;· .. _, the ·2:-< ·::t·-.ple he>··.;. ·{ot·. · .-·c a 

..... � .. LJ J. �· .. 

SC:I".:. :25. 

which we will �al: �• 

·-h-_� L F ' .'C:L I I . .... , . 

' ' . 

i �1 . } , . 



This created twelve BD slots which we may reference individually using 

the subscripts 1,2, ... , 1 1, 12 to make the names BD(1), 3D(2), • • .  3C(11), 

BD ( 1 2) • 

Now get out your checkbook or other records o f  your electric b i Jls. Or 

use the numbers p:!::"ovided in the example in your progra:r:. First clear 

. 
the TV screen with the CLS command. Then type a NEW com111and to tell 

the Model One that you will begin typing in a new progra�. Type in the 

first part of your program as follows: 

Statement 

1 ODIM BD : 1 2) 

20BD(1)=- '75.86 
3DBD(2)= ::9.13 
4080(3)= 68.32 
SOB0(4)= 35.58 
6080(5)= 20 16 
7080(6)= ·:1.59 
808D(7) =;,o � O . C2 
90BD(8)== 11.43 

100BD( 9 ) = 1 B .29 
1 1080(10)=29.74 
120BD ( 11) =46. 66. 
13080( 12)=57.92 

.. .. 

Reserves 12 storag2 locations fa� 
electric bill data 

Statenents 20-130 p�ts YLC! elec
tric bill Ci.:tt a int(:. i: : , e ·, 2 BD 
s;:orage lucat'.-::ms. r : YC1.t ' ·.' :· . :·. : . 
t(J use your <.)l·.n ( a t:l , subs t itur.> 
the: an1ount o: on·.:: """'f .,,.oil:" :�ills 
for each of t:.o exarn: ; l e a ; �ou:-: L3 . 

-..,.-------- ---·---· -- ---------- - - --- --- ----

Now to compute t l:c.: a';c:ragc; bill, wc·'ll ne<-: c: ;:,_; add u;:, �- ccn ti1ro�._rh 

telling the computlr tc add the twolvc mon;:hs of' a l � c : : i c bills. An 

easy way t.::> statt.: ti"1eS C instruction::- is to usc a F'Y'!. . . .  :·:,:xT loo:�. A leo::; 

dc:i::es '" series of i nstl; � 1 c tio:1s "-'�-:j c.:·, ar·� tc be !�cj·fu �-._.j s e:v·::: :: -. 1 tir:�..!3. 

A control variable is useci to speci f y how many ti�cs 2 l�o� s t � �ld be 

performed. 



Examples 

1. FOR 1=1 TO 1 2  

The control variable in this loop is named I. It is common programming 

practice tc use I, J, K, ::" , !1 or N as names for loop ::cmtrol var i�'b.Les. 

':'his FOR statement 'iefines 1 ·c begi;1l'"·. i::1g of a loop whi.c;... wil_ be ·· erform2d 

12 -c.imes--once for I=1, once for 1==2 ;_�nd so on up to and includinq 1=1 2 .  

2 .  This example shows an entire looF: 

1 ODIM A ( 10) 
20FOR I=1 TO 10 
30PRIKT A(I) 

.JONEX. -I 

St.�':. :r:�e:.1t � ... reserves ten storage loc<:. t.i.ons for the arr::>.y var ia.b1e nane � -\. 

The3e are r e ference6 individually as k(1) 1 A(2) ... A(9), �(1J) 

;.o defin 2 s the beginninq o-:=. a loop which is performed ten tim�s--c:1ce 

for I=1, once for :;:�;:,: .:m-:i so on up to and including I=1 0. Stat�·-;ent 38 

is "inside the loop" so it · .. ,_�.::.1 be e x ecuted· ten times. Tie first t-.ime througr. 

the loop. statement 3C p r i n t s the dat :. stored in locati0:1 A 1). The 

second time through t:.e loop , it _prints the data in A(2). The leo � contim;.es 

through I=1 01 .prin':i.:1a -:h2 value· from o ne location in th(! A :; rray e ach t.i.ne 

through t�e loop. �ta�e � c � t 40 defines the end of the loop. 

In our electric bi.i..l a.r a:y2 j_ s , t·Ie can '.lse a loor- which i '"3 perfor;:-tf?.d twe lv•:. 

tim e s to add up the t·.vel·,·e nonths of electric bills. Za.c�' time thc·ough 

the loop, wE add i·. o•.::'.) :1. e r non-th ' s data. Type in the following stateme:::-=.s, 

addins;- them t0 you:r :::n ·cc ;::-.:-�. : 

Statement Explana-tion 

1 40FOR I=1 TJ 1 2 

150SUM=SUt'.+3;) (I) 

160NEXT I 

.. 

• • • 

l I 

Initiates loo� to be performed 1 2  times. 
Each time � � =ough the loop another 
month of elec�ric bill data is added 
into the rur:1:.ing total which is kep': 
in a l ocatio n called SDM. 

Defines �he end of the loop. 



Now all t h at 1 . c · r� . c : .. � . :.:; is to <.ii•;ide ·J'/ 12 a, d priY1t t:·,,_.- resulting avE:rage. 

for your 1ues ti�. - r •. il r l< . 

exu.rnp l c, : 

. 1-W E R..I\G L:-=-- S G. ·; :� 

t·.;·c��:.:.. _ , ,} use t!·. ; · · 

s o you c ·L i.t .. 

and thc::n will 

, 

,, �- -� :1 t: •:;:: .. �: · t_,_: �- s .lbS� i t u tes t �-:e \-...'Or--� PRINT 

"1\VSRJ\.GE=" c alle:1 �' 

iJ.Q .. : . . :: ��s . 

:i. i. s L ::g 

lis;:_�� ·1 

!4 

·yc�J · .. _ 1 v :. 

1:r .. · · 
. � .._ ·' at : ' 

f. ro: 1 \·:he r.e i� l 

��- h -2 l )_ ·:; c · ... �· \·: i . .1_ --� ..: _:)!. '�.: i :-, j ...... 

Tvr �: 



1 0DIM BD ( 1 2 ) 
20BD ( 1 ) = 7 5 . 8 6 
3 0BD ( 2 ) =-· 7 9 . 1 3  

4 Cl BD ( 3 ) =  '6 t . •  3 2  

_ 50BD ( 4 ) = .3 :; . s s  

; Note :  I f  you s c.:pp l i c c y -Jur mvn -:.:ata , your 

e lectric bills should app<.: a :.:- in l i  r : e s  2 0- 1 3 0 

s t: bsti tutc d for the nu:rJ:JC! rS shc·wn i :�  +:h i s  �i:t�ncL . -. ,.. , . 

60BD ( 5 ) = :2 J . 1 6  

7 0 BD ( 6 ) = • 1 . 5 9  
8 0BD ( 7)  =· ' .  0 2 
9C :D ( 8 ) = ' 1 . 4 :3 

· �-�  �-----
1 00i3D ( 9 ) = ! ::- . �: 9 
1 1  OBD ( 1 0 )  < !) . 7 4 
1 2 0 BD ( 1 1 ) , £i l:, , G 6 

1 3 0BD ( 1 2 ) "<· ;· . 9 2 

1 4 0F J R  1 = 1 TO 1 2  

1 5 0SUM=SCiv�+I:iD ( I ) 

1 6 0NEXT I 

1 7 0PRINT ' , 'ERAGE·· · " ; SU}1/ 1 2  

.. 

(' rhe He del One a utoi.,a t i c a l  y s ·..:t .:;  ': :.. -� �J t e s  -=· q� N'::' 
for ? il'. your list ing . )  

I f  there : ·r _ e r ::ox: s  in yor. .. r l i s ting C'.:Jr re c t  ths:n u s i ns ':i:c: .-.c tl: ;: _� .;,: c'l e s c  · 1.bc=d 

in �he F r � � ious S 2 C tion . w� en the l i s t ing appears to t �  - � c r · c : , 

yo;; ;c pro .,p &17\ y '::,: oi ng 

.U l  

Wh3 L was your ave rage e l e c tr j = b i l l ?  

3 8. 0 5' 

1 : 



0 . 5  Review 

Be fore going on , l et ' s  pause a minute and s ummarize the things we have covered 

so far . I f  you are 1..1nsure about th e :1 ean ing o f  a ny o f  -c.he word s , symb o l s  

o r  r u l e s  bel01v you a r e  encouraged to experiment .:;ome more: with . t: .... , e exerci s e s  

and examples in sections 0 . 1 - 0 . 4 .  If you are ·:: �)!nfortable with the l i s ts , 

go o n  to section 0 . 6  

A .  Computer Concepts and Terms 

array variable 
Gentral processing uni t ( CPU) 
control variable 
data 
d irect mode commands 
execute 
ind i r e c t  mode s tatements 
interprete:::: 
l ine m::nb e r  

B .  LEVE� I I  BAS IC �ord s 

CLS 

DUl 
FOR 

l.ET 
L I S T  

c .  E d i t t i n g  and Co�tro l 

NEXT 

NEW 

loop 

memory 
modes or operation 
program 
!� 
? .. 0lVl 
= r.o r age le e a tion 
;> t r ir.g 
, �  a. _· iab l t;  � ar:�e 

F :� I ': 'T <'>,. r 
RU!! 

backspace 
Contro l/Q 
Contro l/S 
Control/U 

.1..- ll -r . ·; · . # +I.e. ... c R.. c le.v ' 1�-, ..,. ;,, .-<. d e l e t i n <; a l i:-,e � type. . ... � 

.d.- .. f& / : s -f'  add ing c. ::_ i ne - Ty,o .... / :  ... ._ ·-# 7'/. .. ... ,. ._ ..,  o$ f� -t .. -.. ... t- £,. ... , f:,.q �)  
s-�'•d",. l : o'f . chang ing a l i nt� - fy,r ._ 1 : .... e. �  ,;-t. ,.. .... n o. - s f'._f..,,.,._,.(j" 
i s »o "' e:l' ... � . {  ... );,... ._ 

D .  Ar i th nc t i c Ope r :t -c.ors and Ru l e s  

add i tion 
- n e g o. t ion , sc.tlt. rac t i ,) il 
* mult ipl i cation 

d i v i s i o n  ( p r i �ts a s  a s lash mark ) 
� e xpon e n t i a t i o z: 

Rules f o r  order of ope ra t i � n , u s e  o f  pa r e � � he s e 3 . 

( ) I S 



0 . 6  Interac tive I nput 

In your f i r s t  computer program, you s Pe c i f i ed your d a te1 i n  prog r a m  s ta tements 

like 

BD ( 1 ) =7 5 . B 6 

When the computer execu-tes this s tatement , it stores one month o f  e l e c t r i c  

b i l l  data i n  s t o.rage location BD ( 1 )  • As wa s mention€d , a nother wa y to put 

data into memory is to en ter i t. . wh i l e  ti\e program i s  run::1ing . To s o  th i s ,  

the INPUT statemen t  i s · u s e d . 

Let ' s  start writing a new ve r s ion of the electric , . ..  , r: l 1. 1.. c:,:rogram . 

first change i s  to mak . the input j_nte ract ive . Ti-:.:: t i s . u s e  th-:: ! NFiJT 

statement s0 tha t yo�1 c a n  enter data \vh en the comp ·,: t e r a .-; J.: s  for c t ·,..·; i l e  

the progran i s  runn i n ; .  TI-TPliT is not used as a direct mode car:n12J·:..l b.J.t 

only as c..r.. j.ndirec·c :r.cie state.rnent . 

The form the :NPCT s tateroent is 

INPUT [ " s trin s ' . ; ] < va r .'.abl e riame > 

This way o f  showi nf; the n�Pl'T s taternen"':. i s  c a l led a .9:..ene:;a l  fo rrr. b':: caus e 

it d e s c r ibes many ways to '.l 5 C  INPUT . The s sua rc brackets are us�d to 

show options . That i s , you may u s e  I !� I?UT withou t using o. str i ng in quot<· s 

and a s em i - colon . ;:""1 e ar..g l e .':.rackets ci er..ote a r-ar ame te r .  When you use 

a s ta temer: t , you s uo s t i  tute a va l u e for '".:.he parameter tha t i s  appropr iate 

for your s. :.,e c i f i c  t 3. S k .  I n  t:l e ca s e  o ·� INPUT you would supp ly the name 

of th� var iable you want to enter in p l a c e  o f  < va � i ab l e  na�e > . 



Exampl es 

a. 10 JNPur A 

When thi s  s ta tement i s  execubad the Mode l One J :-r i n t s  a que �;t ion mark 

on the TV screen . Then it wa its for you t:o type a v a l ue: fo l l oweci 

by a C R .  I t  s tores the va lue you type i n  a s torage location l abel led 

A. 

b .  10 INP.ur 11NUMBER" ; A 

The Mod e l  One print s 

NutWER? 

and waits unt i l  you type in a va lue and a CR , ther, · s tores "i:he v3 l u 2 

i n  a loca tion named A .  

I f  you s uppl y an optional s tr i n <J and a sem i - co lon in a .  INPUT s t 2. t emeEt: , 

the Mode One pr· i n t s  ':he s t r i ng - th e n  a que stion mark L1 e n  wait s for ycu.r 

i nput . · f yo� do � ' t  u s e  a s t r i n g  r t  p r r n t s  � que s t io n  rark o � l y , the � 

wa its for yo ur inpu t .  I n  e i th er c a� e , 1 t  s to r e s _ th e  d a t a  V O L  o � t: e r  in t h e  

s to rage locati on you n ame i r: the n: �' l!T s t a t: e me n t . 

Now c l ear your TV s cre e::� , ty;-'e in a NEW corrma = . d  and s t ,:.u:· t  yo u r  new home 

b�dget ana lys i s program by typing i n  the s ta t a 1nen t s  l i 3 ': ed below . 

S tatemeLi.: 

1 0DIM D ( 1 2 ) 

2 0 FOR 1 � 1  'rO 1 2  

3 0 INPUT D ( .I ) . 

4 0NEX'l' I 

1 3  

Exp l a na c i o n 

Res e rv 0 s  1 2  s torage l o cations 

I n i t iates a looF to be per f o rmed 1 2  t ime s 

Prints a que s t i o � �ark and ac cepts 
data for one _ o ca tion in the D array 

each time the l oop i s  per formed . 

C l o s e s  t h e  l o o p  � n i t iat ed by l i ne 2 0  

II 



When using i n t e ra ctive i nput to enter a l o t  o f  d ata i t  i s  usu a l ly a good 

i dea to giVe yourse l f  a chance to f i x any m i s t ak e s  y o u  ma y h a ve made . L e t ' s  

do that as follows . F i rs t ,  ·,.,·e ' l l print o u t  a l l  tw0 J vc n umbe rs a lo n g  w i t h a 

sequence number to i der.t i :fy e a ch. Then · . ..;e ' ll a s�: i f  I.. h e r e  are any c h a n ge s . 

I f  the re are , we ' ll· make th em . I f  not , we ' l l c� �p u t c  t h � ave r �gc b i l l . 

Be fore we enter p rogram s t atements to Jo th i s , v.rc ' ll J J C· c d  to i n c roducc two 

n ew concepts--condi t i o n u l  c l aus es and s ub rout i n es . 

0 . 7  Conditional C l au s e s  

When wri ting comput e r prorj ran�s .i.. t i s  t requen t l y  ; J e c t) s s a ry to t•; :� t  ·:o s e c  

i f  a particular condi t ion holds true o r  n o t . For f� xamp l e , in ('< .i r ed i ti ;; r,; 

exampl e we w i l l  wa nt to .:l !:: k i f  t h e r e  a r r= CJ. n y  ch u �t c; e s . I f  tho .:.: :1S\v -2 r 

i s  " y e s , " v1e ' l l  e d i t t h 0 rn . I f  thQ a n s .,.I ( ' L  i s  " no , " w e  cCJ.n C} O C· "l a rd comJ .> U �- ·2 

our aver age . That. i s , \·.'"=! n eed to � e s t  tt-:e ;:m s�r�c r to a r .p.t c s t i o n i· :- ' ; c: ; :· � f  

i t ' ::;  a " ye s "  o r.  a " no . " ') t hc· r Y. i r,d s  o f  t c� s t s  th a. t  you may n r· c;r1 t.o r·:<:Jk<.:· .�. r ·-: : 

b .  I s  i t  l e s s  � h� n � c e r ta i n va. � u 0 ? 

Gn=a. t e r  tha · ·? 

Tha t ' s  a fa�cy n a � :  � � r s ome t � i n y  f a m i l � ct r : 

< >  

< 
> 

< =o r = "  

> = o r= '· 

��ea n i.ng 

e '-J :.lu .:.  to 
not e qua l tc 
less than 
g r e .::t t c r  t h e n 
l e s s  tha n  or equa l to 
g r e a t e �  t h � n  o r  e qua l to 



Re l at iona l operators are used to f OJ::m conditional �...a.J.lae..S . The form 

of a conditional c lause i s  

IF<expre s s ion 1 > < re lational operator> < e xpres s i o n2> 

Examples 

a .  I F  SUM< O 

Thi s  clause tests to see i f  the �alue s torad i n  the SUM locat ion is 

negative . 

b .  I F  A>=B 

"This c lause tests to s 0 e  whe·ther or not the value in loca t i on A i s  

grea ter than o r  equal t o  tha t  i n  B .  

c .  IF A h 2> 1 0 * B  

Th is c lause t e s t s  to s e� i f  the square o f  the value in A i s  g _ e e t e r  

than 1 0  times t h e  value in B .  

A cond itional c lau3e i s  e ither true--has a value equa l to - l--or j t  i �  

fal s e --has a value equal to z ero . I f  the c lause i s  true , you wanl to 

dJ one . thi ng . I f it is false , you want to do something 0J. se . There a r e  

several ways to us 2 a conditional clause t o  contro l wha -c gets C:one nex t . 

The one we w i l l  use i s  the IF . . .  THEN stateme:�t : 

IF< cona i t ion>THEN < s tateme n ts > 

I f the cor.di tio.1a 2 clause yo u subst itute for < cond i t i c n> i s  t r ue� , Lhe 

Model One per forms the s tatements fo l lowing THEN . I f  the clause is fa s e  

i t  goes t o  the next l ine , sk ipping the s tatemc :� t s  a f t e r  THEN . 

2 0 

" -



; 

Exampl e 

1 0 IF A<O THEN PRINT " ERROR" : STOP 

.2 0C=A/B 

If A is less than 2:e:r:o the Hodel One ·,.;i l l d i splay the word " ERROR" on the screen 

and then s top . I f  A i s  grea·::.er than or equal to z ero , it "-¥i l l  comput e  

A divided by B and s tore the result i n  C .  

Note the colon in l ine 1 0 .  Y o u  may use a colon to put mor e than one 

BAS IC s tatement on any l ine . You may put as many . statements on a line 

as you want a s  long a s  they are s epara ted by co lons. and the total l e ngth 

of the l ine i s  not more thar 72 characters . 

I,E t ' s e xpand our ::-r'Jgram no•..; to include d i splaying the L1pu'.: data , askir. ?  

if there a.::- e changes , testi , g the answe � ,  and mak ing a d ec .:. s ion based 

on the an swer . Type in the fol l owing s tatement 2 ,  addi�g the� to your 

program : 

Statement 

S OFOR I = 1  TO 1 2  

60PRINT I ; SPC ( 2 )  ; D ( I ) 

7 0NEXT I 

80INPUT " CHANGES " ; A$ 
,:-· . . � - �· .. 

J'} • -<.1. ·:/ �·/ ,. I. j 'L.. 

Explanation 

I nitiate s a loop 

F r ints current value of I ( our 
sequence numbe r ) then 2 space s  then 
che value in D ( I )  each time 
�hrough the loo p .  

Closes the loop 

:;:· _,·;.. . .. . :-. -1 ' Prints "CHANGES? " and waits for 
. . .,...,.. . ,: •• ·t... t..:o �-:;-:·v':' •. · r (;r an answer +.:.o s tore in A$ 
"';' .· . 

90IF ·A$= " YES " THEN GOSUB 2 0 0  Continue s a t  l ine 2 00 i f  answer was YES 

2 '· 



In l ine 8 0  you r e su e s ted tha t the d� t a i nput be s tored i n  a loca t i o n  

labe l l ed A$ . Va r i a b l e  riarnc s  t h a t  e � d  w i t h  d do l l a r  s i g n a r e  c a l l ed s t r i ng 

va r ia b l e s  because they labe l l oc a t ior ; s  f.m: t e x t.  \ letter ) da t a  instead 

o f  numbe rs . The- answers " YES " and "NO" a r e  te;.: t ,  so we n e e d  a l o c a tion 

with a l abe l ending in d do l l ar s ig n . 

I n  l in e  9 , yo u
· 

s t a ted th a t  i f  the an sw"er ::.s " YES" the !'iod e l  One shou l d  

go execu t,; a s ubrou t i ne b e g i n n i ng a t  l i ne 2 0 0 . T h e  n · ;c:. ::= t� c t ion •· . .  xpl a i r  s 

subrout i n e s  and d e v e l ops the one we n�ed fo r our program . ·  

Now e n t e r  t h e s e  s t a temen t s : 

S t a tem.:: r. t  Expl ana c ion 

1 0 C F O R I = l TO 1 2  I n i t i a t e s l oop tn tot:aJ � 2 :ncm �i·, s o f  a � L  

1 1 0 LE7 c uM=SUM+D ( I :  Ac cumu l a c e s  tota l . 

1 20 NEXT I C: l o s c:: s loop . 

1 3 0 PRil\T "AVERAGE=: " ;  SUM/ 1 2  Prin ts 3 ve rage b i l l . 

1 40END Marks th e end o f  the prog ram . 

Th e s e  s t a temen ts a r e  performed only a f te r  the data a r a  v e r i fied to be corre c t . 

Tha t i s ,  only a f ter you type NO whP.r. c;. sked " Cli l ... NGES '? "  

0 . 8  S ubrou-: i n e s  

A s ubroutine is a � a r i e s o t  program s t��emen t s  2on ta i ne� w i th i n  the r e 3 t  

o f  the p �ogram . The s ubro u t ine s ta teme n t s  usually pe r form a cask that i s : 

a .  N o t  r e a l l y  ce:1tr a l to the t a s k  a t  hcind .  F o l· e xamp l e  t> d i t ing 

e n t r i e s  t o  I N PUT s ta teme n t s , a l tho ugh s o m � L i m e s very n e  e s s a ry , 

i s  not central to compu t i ng an av e r ag e . Ai· ::e1.· a l l , i i  we were 

per f e c t  typ i s ts we wouldn ' t  need to edi t a � r i nput at a l l ! 



b .  Performed at s eve r- a l  t imes at d::.. f fe re n t po i n t s  in the )Jrogram . 

Rath e r  t h a n  type in t h e s am<� s e r i e s  o f  s ta teme n t s  a t  e a : ; h  poi n t  

they a r e  n e eded you type them i n  once i n s t e ad . Th e n  you r o fc·r 

to them a s  a s ubroutine wh en you n e e d  t}-1 e r.J . 

To i n i t ia t e  execu t i o n  of a s �br out ine , you u s e  t h e  s t a t�n�nt 

GOSUB < l i nenumb e r> 

•tJhere < l inenumber> g i ·J e s  the f i rs t  l ine o f  the s ub r o u U  :·1 e s e r i e s . T l: 0 

Mode l One a u toma t i c a l ly s k i p s  to that l i ne and c o n t i n u e s  from tha t pa i n t , 

proc .essing l ine by l i ne u n � i  l it f i nd s  a l::.ETURN s ta teme n t . The RETLJRi\ 

caus e s  the . .  Mode l  0lH2: to go back to th e s t at emcr; ': i m;w.= r1 ia t c l v  a f te ··.- th rc 

G0SUB . 

Examp l e  

5 0GOS UB 6 0 : PRINT I I  DC N L  I I  : .3 70P 

6 0FOR I = 1  TO 1 0  

7 0 P:-m:- I 

8 0lli:X'J' I 

9 0 RETURN 

bcq 1 rm� nq at l i n e 6 0 . ·�· : , c s ub co u t . i. nc; < l i  spluys t h e  numbe r ::  1 th t· • ) '-\lJ 1 · 1 0  

on the scr een o n e  by one . ·:'r,cn t.J H� t"icd c l  O i , e  <)oes · back ':.0 l i n e 5 0 , p r :. n ts 

the word DONE an 1 th e n  s � · -· PS . 

<.,et ' s  v,.T i t c  the �:d i t i n si s ub r ou t i n e  f ,_,r· o u r  prou r c:. m rt CJW . 

yo u a lready have th� s tn t c mc n t  

9 0 I F A $ = " YES " 'l'l ! EN GO S t .n 2 0 0 

Tha t  means the s • 1.brou t i nc mu s t  s t a �: t. ,• t. l i n �_ 2 0 0 . Thv s t r ;t t •  . .: c; y  f o r  t he sub-

rou t i ne i s  a s  fo l l.ows : 



-

1 .  I n the rna �.n program we printed a l i s t  o f  the input data i tems with ·the 

I value whi c h  t e l l s  \vhere each item is s tared in the D a rray . So we ' 1 1 

us e that s ame I va lue to iden t i fy which mor,t:n of data needs to b e  

changed . Type i n  th e fo llowing s tatement , whi ch give s yo11 a chance to 

type i n  an I value when the subroutine i s  run : 

2 0 0 INPUT " S EQ . NO . " ; I  

2 .  The fo l l owing s tatement al lows you to enter the nevi data .va l ue fo r D ( I ) ; 

2 1 0 INPUT " tJEW VALUE " .; D ( I )  

3 .  Now ' .'E: need to know i f  there are any o ther change s . I f  the r e  ar<:! 

we want to go back t.o l ine 2 0 0  anC. get another value for I :  

2 2 0 I NPUT " MORE CHlili GES " ; 8 $  

2 3 0 I F  B $ = " YE S "  GOTO 2 0 0  

2 4 0 RETURN 

Line 2 3 0  u s e s  IF . . . GOTO sta tenent . 'rhe lF . . .  GOTO i s  ver; s imi :L a r 

to the IF . . . THEN . The I::' . . .  THEN g ives s ta::.ements to per f::>rm i f  :::1e s •.:.ated . 

cond ition is true . ::F . . . GOTO giv e s  a l ir:e numb e r  at whi ch to continu·e 

if the stated cond i t�on i s  true . I f  �he condition is fals e , the Mo de l 

One continue s with the next l i n e  a fter the IF . . . GOTO . In this c as e ,  

unl e s s  you en ter · YES to the que s t j_on " MORE CHANGE S ? "  tr.e Mode l One r e turn s 

to the body of you:- program at l ine· 1 0 0 ,  �r.'h i c h  foll ;:.viS the GOSUB . I f  

you answer Y E S  you are asked for another : value to spe c i fy a nother dat� 

va lue to change . 
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Let ' s  l ook at the ent i r e horre budge t · program . Type a LIST r;omma nc.� and 

�se Control/S and Con trol/Q a s  neede� to stop and s tart �he l i s t i n g . Check 

your s t atements w i th the l i s ting be low : 

1 0 DIM 0 ( 1 2 ) 
2 0 FOR I = 1  TO 1 2  
3 0 INPUT D ( I )  

·4 0NEXT I 
S OFOR I = 1  'J'O 1 2  

6 0 P RINT I ; S PC ( 2 )  ; � ( I )  
7 0 NEXT J 

8 0 INPUT '' CHANGES " ;'A$ 
9 0 I F A�1 = " YES " THEN GOSU B  :� 0 0  

1 0 0FOR 1 -= 1 TO 1 2  

1 1 0LET. SUM=SUM+D ( I )  
1 _2 0NEXT I 
1 3 0 PRINT " AVERAGE = " ; SW-1/ '1 2 
14 0END 

; 2 0 0 INPUT " S EQ . NO . " ; I  
2 1  O I Nl:'llT ' ' NE\'1 VALUE " ; D ( I )  
2 2 0 I NPU'I' "1•11-. RE  CHANGE S " ; B S  

2 3 0 1 F  B $ = " YES " GO.TO 2 0 0  

2 4 0 RETURN 

Your p t·ogram .r:-� c- f o t ms t h e f o l lo•.,· i. n q :: a .:; k s : 

... . .  --· -

Accepts 1 2  mon t h s  o f  e l e c t .r. i 2 b i l l s frurr, you ·..vr. ·� } e  t ': '-" p ro,Jram 

p u t :,� the (: a tn. i n to �: h•2 a r ra y  l <1bc Llcd �) , v;h i c h  hds 1 2  s l ot s . 

2 • . N e x c  i t  d i -; !.) l a y s  thl? 1 2  'nurnbe ;· s  you e n t er •. ·d O ! l -::. r. c  s c r e ;: n  a l ong 

3 .  N e x t  it a s k s  ·y'o u i f  y o · 1  \v<=. n t  to ma k r.:  a n v c l !clr l <; -2 �; . T t:  you a n swer 

Y .E: S , it p r.oce·�d s tr.  the cd i t j ;·l'-:! s ubro u t i ne . I f  "f'JU a w;,,•e r 

NO (or a n;n :.h ing ,_, :>:u .'}--' ': YL.S ) j ':: totEd s t : . e  1 2  :11.H:ci.JE" · s  and pr i n ts 

the a ve r a g e  t h e n  s to�s . 

4 .  The e d i t i nq . subro u t i n c  a s k s  �.�l� i :.: h  i tem y o u  Wit ! l t  to change b y  t y p i n•J 

SEQ . tiO . ?  t, :, e : 1  

NE\>i V1\LU E ? 

to g e t  the co r r e � t ( � t r y f0 1 r l ( I ) .  Tho� i t  u s k s  i f  t h e r e  a r  �o r 

cha .CJ C S . 1 f yn J u ! ·J s v.· '" r Y E S  ·i. L i.! sks for a ' H ; W  s e ,1ue n c e num b e r  and a 

" 



value . Any o th e r  answer causes tr: e • tode l One to c::-eturn to the ma in program , 

compute the sum , p·r in t  the average and s top . 

If your program s ta tements appear c o rrect type in a RG� command and try out 

the program . · I f  ther e  are e rrors use the methods d e s c � 1bed in s e c t ion 

0 .  3 to f ix them, then type the RUN c vrrunand . ltihi l  e run:1 ing the progra:n 

make sure to make at l ea s t  on e mistake- so you can try ou·t you �: ecli t i n g  

subrout ine . After you are Jane expf': l· iment i ng go o:� tc, the n e :- :t. 3 e c t ioL 

to s e e  how to s ave your program o n  a cass ette t ape . Br= sur e no t  to t · �r n 

your Mode l  ·one o f f  · unti l you have s aved your program or:. tape .  ''hen :: >..: ::urn 

the Mode l  One o f f , whatever dat a  v a l ues anc"l pr c.; grarn s La.'" emer,-ss c... ::. e  in t h e  ffi(:!:-:1 -

ory a r e  l o s t . 

0 . 1 0  S a v i ng Programs on C a s s ette Ta� e 

You may s ave your p rogram on a b l ar.k Data Tap ." by f o l lowing th e s tep� L i s tea 

be low : 

1 .  Ins ert a blank Data Tape i n to the ca s s ette dr ive . Depre s s the REI\' IND 

button on the tape un i t . 

2 .  Type i n a REWIND command . Whr"n the t.:..pe :finishef;; r ew i nd i ng pr e s s any 

key on the keyboard to ind icate that rewi n d ing is ccmp l 0 te . 

3 .  Depr e s s  the I.U::AD and \.;rRI TE but to1� s· s i m'..ll  tanc::o u s l y  01� the t ape u r: i  t .  

P ick a name U? to five characters long �or yo:1r pro g ram . Type in the 

word CSAVE - - for Cas s e tte S ave- - fo l lovJed by your program name in q:uo t e s , 

for examp l e  

CSAVE " BDGE T "  

The tape 'should be g in to turn a s  your progr am is wr i t t en onto the t..ape . 

Whe n  the Model One types " OK" y0ur pror;ram is s aved . 



__ . ..  

To load the program from tape later on , fol low the s teps· l i s ted be low . 

Please note that whcm you load a program from tape it automatically era s e s  

any program s tatements a n d  data value s currently i n  memory . 

1 .  Load the LEVEL I I  BAS IC language t.ape i f  you have not a l re ady done so . 

2 .  I n s ert the Data Tape containing vour program . Depr e s s  the REWIND 

c a s sett� button and type a REWIND coiTht�and . T ype any key on the keyboard 

whe n  rewinding is complete . 

3 .  Depress the REl\D ca s s ette button . Type in the word CL :::JAD-- for Casse tte 

Load-- followed by - you r  program name in quote s ,  for exampl e  

CLOAD ' '  BDGET" 

4 .  You should hear t.�1.e beeping sounds of a load ing prog:cam . To ;r.ake 

certain your progra� loaded correctly type in a LIST command < fter 

the 1>1ode l One d i sp l ays the " OK "  me ssage . Check the l i s ting to make S'.lre 

it app ears comp l e t e  :md co r r ect � If so , type a RUN command to exec:•Jte 

your program . 

0 . 1 1 Review 

Let ' s r ev i evT what we have co·.rered s ince section 0 .  5 wh e n  v:e d id the la:s t. 

review . I f  you are unsure about the . meaning o f  any o f  the words , statements 

or symbo ls l isted be low you are encouraged to experiment sorr.e mo r.e with 

. 
. ·the exercises  a nd exampl es i n  sect ions 0 .  6- 0 .  1 0 .  I f  yot..: are comfortabl e  

w�th the l ists , t r y  some o f  the sample programs in Appe n d i x F o r  continue 

with the r e s t  of th i s  manua l . 

a .  Computer Conc�pts ana Terms 

condi tional c lause 
general form 
interactive 
options 

2 7  

parameter 
rela t ional operators 
s tring variabl e s  
s ubro u t in e s 



b .  LEVEL .II BAS I C  wor d s  

CLOAD I F  
CSAVE IF . . .  GOTO 

END I F  . . .  THEN 
· GOSUB I NPUT 

c . · Re l a tiona l Oper a tors 

< >  
< 

> 

d .  Other 

equ a l  to 
no·t. equal to 
l e s s  than 

g re a te r than 

RETURN 
S PC 
STOP 

<=or = <  

>=or=> 

l e s s  tha� o r  equal to 

q r e a t e r  tha n  o r  eqtral to 

-Use o.f ·colo;! ( : ) to s e parate mu l t i p l e s
· 

s t a te me;1 t s  ... m one l in �  .. . 
- S aving programs . on t a pe , load i ng programs f rom tape 

- U s ing " '? "  as c�n a bbr e v i a t ion for " PRINT " 

� . 
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1 .  GENERP.t GUIDELINES 

1 - l  In troduction to thi s  Hanual . 

a .  Conven tions . For th e s a.ke o f  s i mplicity , some conven ti ons w i l l  b e  

fo) lowed i n  d i s cus sing the fe a t,Jres of th f! BAS I C  l ang uage . 

1 .  Words printed i n  c ap i t a l  l et ters mus t  b e  ''' ri tten e xa c t ly as .::;hown . These 

are mos tly n ames . of i n s truction s  and co:-;Ir ?.nds . 

2 .  Items enclos e d  in angle ))rackets ( < > )  must be s upp l i ed as explained i.n the 

text. Items in square bracke ts ( ( ] )  a�e opt i on a l . Items i n  both kinds o f  brack e ts , 

[ <W> ] , for e xample , are to b e  s upp lied i. f the opt.i. ona l  f e a t ure i s  us ed. I t e ms 

followed by dot s · ( . . . ) ·.may b e� repeated or de leted as n e c e s s ary . 

3 .  Shi ft/ pi Con t r 9 l/ · f o l l o�ed by a l e t te r  me ans the ch a racte r i s  typed �Y 

holding . down the Sh i ft or Co:-J t r o l  Y. ey and typi ng th e indi c a t ed l � ': te :c .  

4. Al l indicated. p unc tuati on m u s t  be s unp l i ed . 

;:; .  De fin i t i on s . S ome te rms whic::-: \<Til l  b e c one important a r � i.\S :" CJ .i  l u,· s : 

I'..l ph an ume r i c  ch a ra c t e r : a l l  l e t t e r s  and nume r a l s  t a�: "' :1 toge th e r  a r·� c a l l E d 

alphan mr.e ri c charac.te rs . 

Ca.rri age Retu r n : Re f e rs to th e k ey l abe l e r1 1 CE 1 e n  the t e rn i r. a l  whi ch c a c:s e s  

commands , s t a t<?men t s , o r  data t o  be e n t e re d  i n to memo ry , a n d  r r i n t i. n g  t o  b E. g i n  on 

a new l i ne on the s c r e e n . 

Command Leve l :  A f t e r  Bi\S I C  prints GK , i t  i s  a t  th0. con-u�1and l e v'=! l . Th i s  

me ans i t  i s  re�1¥ t o  ac cept commands . 

Commands an cl S t a teme n ts : I n s t r u c t i cms i n  p �,S I C  are l oos e l y d i vi d ed i n to two 

c l as s e s ; Comman_ds and S ':: a t enen '::. s .  ComiT'a :1 d s  a rc i � 1 s  truct. i on s  norma l l y used o n ly i n  

d i rect mode ( S e e  Mod e s  o f  Opr.:- :::-a t i on , s e c t i on 1 - 2 )  . Some c :nnmands , s uch as CONT , 

may o n l y  he us ed in dl r e c t.  mode s i nce they have no mean i ng as program s tatements. 



But mos t  com.llands w i l l  find oc cas ional l: S ·?. as progr arr: s ta teme n ts . · S tatemen ts are 

ins truct:i,on s  that are normal ly us ed in i :1 cir.:: ct mode . S ome s tatements , s uch as 

DEF , may on ly be us e d  i n  ind ire ct mode , but mos t  may al so be i s s ued as direct mode 

commands . 

E di t :  The proce s s  of de leti ng , adding and s u�s t i t u t i ng l i n e s  i n  a program .  

I nteger Expres s ion : P.n e xpr e s s i on whose val ue i s  t runcated to an in tege r .  

The compon en ts o f  the e xpres s ion need n o t.  b e  o f  i n teger type . 

Pixel : A pi xe l i s  the uni t  of me as u:r:e for ::he 'IV s creen . Th e s cre en is 

approximate ly 1 1 2  pixel s  'wide , and 7 7  pix el s tall . 

Res erved Words : Sorrce words are res e rved by BAS I C  for use as � t J.temen ts and 

commands
·
. Thes e · are called · rese rved words b ecause they may not be u s e d  in variab l e  

o r  func tion name s . S e f! s ec ti on 5- 6 .  

Stri ng Lite ra l : ,., s tring o f  characters e n c l o s cc. :oy ( : < .ot:ation marks ( " ) ·.,•h i h 

is to be i nput o r  o u tp u t  exa c tl y as i t  apoears . The quo � a t i � � �a r ' � a r e  n o t  1 a r t 

o f  the s tring l i te ra l , n o r  may a s t ring l i teral con t a in qun � a t i cn ��r�s . ( " " HI ,  

THERE " "  i s  r.o t  leg a l . )  B l anks w i thin th e quotation marks are s i gn i � i c an t . 

Type : 'l'he word " ty p e "  r.o re fers to the pro c e s s  o£ en t ering i n fo rma t i on i :-: t. o 

the compute r u s i n g the keybo ard . The us er types , c.he co:npu ter prin t s . 

re fGrs to the clas s i f i c a tion of data a'-' numbers or s tring s . 

Modes c f  Operation . 

" Ll .'lta typ r: ' ' 

BAS I C  jJ Covides for op e r c..tion of n.e compu t E: r in two d i f f e rent n,ode s .  In t!1 2 

d i rect P'\odc , the s tatements o r  co:mr,ands a r ,:' e x e c uted as '.:hey are en tered ir. to th e 

compu te r . Pe s u l ts o f  ar i thme ti c and log i cal ope r a ti o n s  are d i sp l ay e d an d s to red 

for l ater us e ,  but the ins truc t i ons thems e lves ar E· los t a fter execut i ::m . This mode 

is us eful for debugg i ng and for using BAS I C  in a " calcul ato r "  mode � o r  c;:ui ck com. 

·t.ations whi ch do not j us ti fy th.O) design .:md coding o f  complete progr Rms . 



I n  the i n d i re c t  mode , the computer e xe cute s  in struc ti ons f rom a program 

stored in memo ry . P rog ram l i n e s  are ente red i n to · memory i f  t h e y  are pre ceded by 

a l ine numb e r .  E x e ct t i on o f  the p rogram i s  i n i '.:-i a te d  by th e Rt.l11 cor.unand . Li ne s 

are a lways e xe c uted i n  nume r i c a l  o rd e r ,  regard l e s s  o f  the o rd e r  i :1 whi ch they are 

input . 

1 - 3 .  Formats .  

a .  Lines . The l i ne is the fundamental un i t  6 f  a BAS I C  p r ogram . Th e fo rmat 

for a BAS IC' l i n e  i s  as . fo l lows : 

nnnnn < BAS I C  s t�teme n t > [ : < BAS I C  s t a tement > . . . ] 

Each BAS I C  l i n e  b e g i n s  w i t h  <.1 l in e  num':c e r . �·he l i n e  n ·..!;l)-) P r  i ndi ca te s t:-:. - o rde r in 

which the s tateme n t s  are exe cuted i n  t�0 prog ram . I t  a l s o  p�ovides f o r  b ran ch 1 �g 

l inkag e s  and f o r  ed i t i r g . l i n e numb e r s  mu s t ;:-, � i. :. ': "J r:;  r 2:-: ::_,; e  0 t o  t-- ::. 5 2 9 . 

programrr.i r: g  p:cac ti c e is to u s c  a n  i nc:eme:1t of 5 0r 1 0  !J e t·. , ·2 e :-:  s u c c e s s i ve 

nurob e r s  to a l l ow f o r  i t ! s e rti ons . 

, . J. l. n e  

Fol low i n g  t :t e  l i n e  r: u:n.':: e r ,  o n e  o r  mo re Bl:O I C  s tat. '? :-''' n ': s  a re w :c i. � t � . . Th e 

first word o f  a sta teme nt i :-, d e n t i  f i. e s  the op e ra t :i..o n s  to be p r-: r forme d . The l i s t  o f  

drgume. ts \·lh i ch fol lows the i d e n t'i f v i. rq  ·.·JO rd s e n· c s  s c v '2 r 3 . ' ) l l :r pr::- s o s . ·r t c a n  

con ta i n  t h e  � at a  o �  va r i ab l 0 s w h i ch a re to be op c ra t � C  u:on by the s ta t e�en t . I n  

some impo :t; tan t i n s t r u c � i o :. s , the o:,:l (c. ra :::. i o n  t o  b r- rc r fo rr:�e ·: dep 0 n d s  u pon cnn d i 7.: i ons 

o'r opt i ons speci fi ed in the l i s ':: . E v: i·; typF; of s t a t er.:c: n ': •t� i 'l l b e  con s i d e red in 

deta i l  in s e �t ion s  2 ,  3 and � -

by co l o n s  ( : ) . P..nv n umbe r o f  s ta t er:1e n t �3 c a n  be j o i rwd th i s  v: u v  )Jl"O t..: i d e d  t n a t  t he 

l ine i s  no more th an 7 2  ch 2 r a c te r s  l ot ; g . 



b .  REHarks . I r. many c a s es , a program c an be more e a s i ly unders tood i f  i t  

contains remarks and e xp l anat ions as w e l l  a s  the s ta:cements o f  the p rogram p rope r .  

I n  BASI C ,  the RE� s t a teme n t  a l lows s uch commepts to b e  i n c l uded without a f fecting 

execu t i on of the pro.g ra m . Th e fo rmat o f  the P.EM s t a tement i s  a s  fo l l ovl s : 

REM <rema rks > 

A REM s ta tement i s  no t e x e cuted oy BASIC ,  but br anch ing s t ateme n t s  may l i n k  i n to 

i t . HEM s tatements are te rmi:lated by the carri age return o r  t.h e  end o f  the l i n e  

b ut n o t  b y  a co lon . Examp l e : 

1(.3'(.3' P.F�-1 DO THI S  LOOP : FO P.  I = l T O l.0 

1(.3'1 FOR I = l  to 1.0 : REM DO THIS LOOP 

- che FOR s t a tem�nt w i l l not 
be exe cuted 

- t�i s FOR s ta t eme n t  w i l l 

b e  e xe cu':ed . 

c .  E r rors . Wh e n the BASIC interpr ete r d e t e c t s  an e r ror tha = w i l l  c ause · � h · 

program to b e  t e rminate d ,  i t  prints an e r ror mes s ag e . T�e e rror mes s age for�a ts 

i n  BJI.SIC a re as f o l l ows : 

D i re ct s tatement ?XX E RRO R 

I n d i r e c t  statement ? X X  E RP.OR IN nnnnn 

XX is the e r ro r  code or mes!:) age ( s e e  s e c 1:. i on 5- 5 for a l i s ':: o f  erro r codes and 

me s s age s ) an d nnnnn is the l ine numb e r  wh e re the error o ccurre d . Fach s t atement 

h as i ts own parti c u l a r  po s s i b l e  errors in add i t i on to the general e r r ors in 

syntax . The s e  errors wi l l  be d i s cussed i n  the de s cription o f  the i n divi dual 

s tatemen ts . 

1- 4 E d i t i n g  - e l eme n t ary prov i s i ons . 

Editing f eatures are p rovi ded i n  BAS I C  s o  that mi s takes can b e  correc ted. and 

features can be added
· and de l e ted w i thout

· 
a f fecti n g  t r.e rema i r.de r of the program . 

I f  neces s ary , the wh o le progra� �ay be deleted . 



. .. .· 

a .  Co.rre c t.inc; l i nE� �' . . A l in e  b e i r,g typed may be d e l e te d  b y  typ i ng Contro l /U 

instead o f  typing a c ar r i age re turn . To d e l ete an e n t i re l in� th� t h as already 

been e n t e red , type the l i n e numb e r  foj_ lowed by a carr i age retu rn . To co r rect a 

l i ne that i s  a l ready typed i n , type the line n u mbe r fol lowed by U:. -� cor r e c t  

in formation . To add a n ew J. i n e , p i c k il n  approp r i ate l i n e  n unb e r , an d ente� i t  

along with the · n ew i n fo rrn a t .i. cn . Rememb e r  th at. s ta temen·ts are a hvay s exe cuted i :.  

line number orde r . 

b . . Correcting ·"hole p rogra.ms . 'i'he NEW comm<m Gl  c: a -__1 s e s the ent i re -:::urrent 

program and all vari2b l es to be deleted . NEW i s  gene �a l l y used to clear memory 

space prior to enterin g a �ew program . 

I· 
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2 .  STATE�NTS AND EXPRESSIONS . 

2 - 1  Exp re s s ions . 

The s imples t BAS IC e xpress ions are s ingle con s ta n ts , ·va r i ab l e s  .3nd fu,n ction 

calls . 

a .  Constan ts . BAS I C  accepts in tege rs o r  f loati ng poir, t rea l n urnb e :t: s  · as 

cons tants . It a ccepts s tring cons tants �ts w el l . S e e  s e C "!::.ion 4 - l . , ome e xamp l e s  

of acceptable numeric constants fol low : 

1 2 3 
3 . 14 1  

- � - �436 
l .  2 5E+�5 ';.: 

Data input from · the te rmin ?. l  nume r i c  con s ta n t ,;;: ir. a p r c q r a m may h a,•e , _ u.-nb e r  

of digi ts up to the length o t  a l ine ( s e� s e ct i on l - 3a) . Howeve r ,  o� ly t h e  f i r s t  

7 characters o f  a numb r:: :!:" ( i n c 2. L. d ing t'J.e de cimal p·:1 i :-, t )  a r e .=; i �;n i fL: an t an d th -'" 

seventh digit i s  roun d _>d �; p .  Therr:. fore , �;1--, e  corrunn.n d 

PRINT 1 . 234 5 6 7 89 � 1 2 3 

produces the fo l l o-v1in g o u tpu t : 

1 . 2 34 5 7  

OK 

_ 'rhe fo rmat of a number c:! i s p l ayecl us lng P iUWr or OUTP:n is de-t:e rrnined by th ,� -

fo l l ow i ng rules : 

l .  I f  t:.he number .:.s n e gati ve , a minus s ign ( - )  : s  ;:x.c ::. :Y::ed t o  th e l e ft o f  th e 

number . I f  the nu:�·..oe r is pos i tive , a spa ce i s  p r i nted . 

2 .  I f  the ab s ol u t:e val ue o f  the; nurnb •:! r is an i n t ec e r i., the x ange .cr to 9 9999 9 , 

it is p r inted as a n  i n te g e r . 

3 .  I f  the ab s o l u t e  v .?. � lW o f  the m.1:nl-:- e r  i s  r � a l , :_: !·: •i c - -. - :, a i:er th::m o r  ec�u-al . t o  . i'l'l 

and l e s s  th an or equal to 9 9 9 9 5 9 , it i s  prin �ed � � - f i xed po � n t  not a t i o n  � i th rto 

e xponent . 

11 .  I f  the number doe s  not f a l l  :Lnto categoJ::· i e s  2 o c· l ,  s -:: i e n U. f i c  n o ta ti on i s  used . 



The forma t for input a n d output c f  cons tan ts in s c i en ti � i c  n otation i s : 

MX . XXXXXESTT 

Wh ere M is the s i g n of the 1r:ant. i s s a  and the X ' s  <>. re th e d igits o f  the man t i s sa .  

The E i � 1dicates the s tart o f  the e xponent , the S th e s i gn o f  th e o:ponen t ,  and 

the T ' s  the digi t s o f  the ��xponent .  'fl: e expone n t  mus t  be b e twe en - 38 c.nd + 3 8 . The 

large s t  nu"mber th a t  may b e  repr e s en ted in BAS IC i s  1 . 7 0 14 1E+ 3 B , the smal l es t  pos i t ive 

number i s  2 . 9 3 8 7E- 3 8 . 

Examp les : 

BAS IC Scienti f i c  Notation Exponent i a l Notation Nurobe 1: 

1 . 5684E+06 

- 1 .  56 84E+_06 ( - 1 . 5684 ) x  ( ..:.. 0'6 ) - 1 , 568 , 4 0 0  

L 5684E- 0' 3  ( 1 . 5684 ) x  ( 10 - 3 ) 0 .  0 0 1 ..;,684 

-1. . 56 84E-,0'3 ' - 1  5 6 8 4 )  · - o - 3 ,  '· • X \, ..1. I - 0 . 0 0 1 5684 

I n  a l l  forma ts , d .s p o. ce i �; :c r in ted a. t t e r  the . ·. u mbe r . 8 7\S IC che cks t o  s e e i f  the 

entire numbe r ·.vi l l  f i t  o ::  th ·:; cur r.ent U n e .  I f  !lot , i t  i s s ues a ::: a rr i ag r -2 t urn 

and p r. in t s  the who� e  n 11:nl:>. � r ::>n the n e x t l i ne . 

b .  Va riables 

to i t. .  The value c< oo a r .i. a.L' �- :i may 0(2 as s i gn e d  e ::--.p J. � c i t lj by the p r o :;r ramme r o r  may 

be a s � { gned as the 1 c : u l t o f  �a l cu l a ti on s  i n  a proq ra m . Re �o re a var i ab l e i s  

a s s i gned a va lue , i -:. s ·;a l uc i s  ass umE:"; t: c  l::: e z c :co ( n umbers ) or !:>lan k. s  ( st ri :1gs ) . 

Stri"ng var i ables h ,;n:e spe c i a l r ames . S e e  s e c t i on 4 .  

A nume ric va r i ab l e  n ame may be any len qth , b u t  any a l pha:1 um e r 1 s  char ac t e r s 

a f te r  the f i rs t  two are ignor"'d . Th e f i r s t  ch aracter In'.J S t  be a l e t t e, r . No reserved 
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--
words may appear a s  v a r i ab l e  n ar.1es o r  w i th in var i <1b l e  name s . Th e fol l owing a n, 

e xampl e s  o f  l eg a l  and � l l egal BAS I C  var i ab l e s � 

Legal 

A 

Zl 

I l l e g a l  

%A ( f i rs t ch a r ac t e r  mus t 
be c. lphabe ti. c: . )  

LET ( re s e rve d wor� ) 

The f i r s  two ch a r a c t e rs o f  a l l  va:J; i ab l e  n ames in a p rogram ( i ndi r e c t  mod e )  

o r  s e s s ion ( di e c t  mode ) mus t b e  un i que . 

c .  Arra Var i ab l e s . I t  i s  .often advantageous to r e f e r  to s ev e r a l  v a n .. a ;:; l .:.: ·: 

cy the s ame n a  

e lemen t o f  the 

to the who l e  rn 

I n  mat r i x  ca l cu l a t i on s , for examp l e , t h e  comp u t e r  h a n d l e s  each 

s epara t e ly , but it is con ve r: i e n t  for th0 pro g r arnme r  -c c  r >": f e: r 

a un i t .  For th is p u rpo s e , BAS I C  pro v i d e s  s ub s 2 r i pt ed 

va r i ab l e s , or c rray s . Th e f o rm o f  an a r ray v a r i ab 2. e  i s  as f o l l cM s : 

W ( < s ub s  r ip t > [ , < s ub s c r i F t :· . . .  ] )  

whe re W i s  a ·  ar i ab l e  nane a n d  the s ubs c r i p ts a r e  i n t e g E: r  e :q-:> :.·e s s l. on s . S c..b s c r i p t s 

· may b e e n c l o s ed in parenth e s es or saua r e b rac'<e ts . An a rray v a!.- i ab l e: may h ave a s  

many dime n s ions as can be d e f i ned i n  a s i n g l e  D H 1  s � a te me n t  o F  u p  to 7 2  ch a r a c t e r s . 

S ub s crip ts mus t b e  b e twe e n  0 and 3 2 7 6 7 . 

Examp l es : 

A ( 5 )  

ARRAY ( I , 2 J )  

! . 

Th e s i xth e l em0n t o f  a �ray A .  Th e fi r s t  
e l emen t i s  A ( 0 )  . 
The add r e ss o f  th i s  e l cne n t  i n  ? t:v.•o

ct i me n � i on a l  a r ray i s  d e t e rm i n ed by . 

e v a l u a t i n g  th e P. Xp rc s s i o n s  in pa re n tl: .:.· ::. o s  
at t h e  t ime o f  th e rP. f e r e n ce t o  t h e  a r ray 
an 6 t r un c a t i n g  to i n t e g e rs .. I f  I = 3  and 
J= 2 ,  th i s  re f e rs to ARRAY ( 3 , 4 ) . 
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':'he D I M  s ta emer..t a l locat e s  s torage for array 'Jar i ab l es and sets a l l  a r ray e l ements 

t.o z e ro . Tie form o f t!!� DI M s ta teme nt is as fol l ows : 

D I M  VV ( < s ubs c r ipt> [ 1 < s cb s c r ipt> . . . ] ) 

where VV i s  a l e g a l  va r iab l e n ame . S ub s cript i s  an i n t e g e r  expr e s s i on •.vhich 

spec i f i e s  tne l arg e s t  po s s ib l e  s ub s cr:._;-.>t for th at dimen s ion . Each D i t-'1  s tateme nt. 

may app ly t more than one arr ay va r i ab l e .  Some e xamp l e s  f c l l atv : 

A ( 3 ) • 

1 1 3  D M A ( 3 ) 1 B ( l , l ) 

The �Jray A may con t a i n f our va ].. ue s 1 r e fe r r e d  to as A ( O )  1 A ( l )  1 A ( 2 )  1 and 

Th e rray B c e fi ne s a 4 ce l l ,  2-d imen s ion al matr ix W l th e ach e l eme n t  

re ferenced a shown : 

B ( 0 , 0 )  B ( 1 ,  0 )  

B ( 0  , 1 ) B ( l 1 l )  

1 1 0  IN UT N 

1 1 1  Dir AA (N )  

Th e ar��y . AA i s  dynami c a l ly dimen s i or. ed during ;noc; ram exe cu ti on .  That is , 

N+ l value po 1 t1ons are a l l o cated , whe r e  N i s  input e ach time the program i s  run . 

These po s i ti n s  are r e f e renced as AA ( O ) , AA ( l ) , AA ( 2 )  ,· . . .  AA ( N) . 

Any in e xpre s s ion may ·be us e d  to dimen s i o n  an a rray or matri x  dynami cal ly . 

Wh en the p ro i s  run , the e xpr e s s io n  i s  e v a l uated , the r es u l t s  tr un c a ted to a. 

i n te g e r  va l u - N 1 an d N+ l pos :i.. t.i on s  are al l o ca te d  for.  th a t  dime n s ion in the array . 

If no DIM s tatemen t  h a s  been executed be fore a n  a r ray va r i abl e i s  fou.nd in a program , 

BASIC a s sume th e var i ab l e  to have a max imum s ub s c ri pt o f  1 0  ( l l  e l err.e nt s ) for e a ch 

dimens ion in the r e feren ce .  A BS or S UBS CRI PT OUT OF Rl'.NGE e r r o r  me s s age w i l l  b e  

issued i f  a n  at tempt i s  made t o  r e f e r e n c e  a n  array e l eme n t . whi ch i s  o u ts ide the space 
. ( 

al located in ' ts a s s o c i at e d  DIM s tatement . Fo r examp l e : 5 0  LET A ( l l ) =COS ( X ) when A 

has been s ione d by 2 0  D I M A ( l O )  . A BS e rror can a l s o  o c cur when the wrong 

numbe r of dimfns ions i s , u s e d 

30 LET h c l 1 2 1 3 l =X wh en 

in an array e l ement r e fe r en c e . For examp l e : 

A has he en dimens ion � d  by 10 DIM A ( 2 , 2 ) 



A DO or REDI N S L1'1iED i\RPJ\Y e rro r o c c u r s  when .a D I � :  ,; tat(;mc nt fo r an a r ray i s  

found after t at array h a s  b e en d i t� E·i1s i o ; ,ed . Th i s  o f t e n  o c c u r s  "''he n  a DIM 

s tateme nt appJars a f t e r an a r ray h a s  j e e n  gi ven i t s de faul ·: d i rne !! s i on o f  10 . 

d .  Ope ato r s and P re c e d en ce . BAS I C  p rov i d e :=  a f u.l l  range o f  e ri t hme t i c  

a n d  l o g i c a l  ope rators . Th e orde r o f  exe cution o :: O JA: Ll t. i on s  i n  a n  expre s s i on 

i s  alway s a c c o[ding tc th e ir pre c e de n c e  a .:; ;; hown i r. th: ta.hl e b e low . Th e o r der 

can be spe c1 fi[d e xpl i c i t l y  b y  t h e  u s c  o f  pa r e n the s e s  i n  t h e  no rma l a l gebral c 

fashion . 

Ta� l e  o f  P r ecedence 

Ope rators are ·hown here in d e c r e a s ing o ::d e r  o f  p r e c e dr�n ce . Ope r a tors liste _.:; in 

the s ame e n t ry in the tab l e  have t h e  s ame pre c ede � c e  � � d  a r e  e xe cute d i n  � r der 

f rom 

l .  

l e f t  to ��gh t in a n exp re s �; ::.on . 

Expre s s 1  ns � n c l o s e d  1n p � renth e s e s  ( )  

2 .  expon en i a  t i on . Any n umber to the z e ro po1-1 c: r  .i. s l .  Z e r o  t o  a n e go.t i ve 

powe r caus e s  a. /� o r  DIVI S I ON B Y  ZERO e :c :c o r . 

3 .  - n eg a t i n ,  the un ary � i n us ope rator 

4 .  * , /  mu l t  p l i c at i on an d divi s ion 

5 .  + , - a d c i  i on an d s ub traction 

6 .  re l at i on 1 ope r ators 

< >  

< 
> 

eq :c. l 
not equ a l  
l e s s  th an 
gr (! a t e r  than 
l e s s  than or e qual to 
g r e at e r  th an or equal 

7 .  NOT b i tHi s e  n e g a t i on 

8 .  &�D l o g i c al , bi tw i s e  d i s j unction 

9 .  OR l og i c a l , b i  t\'l i s e  conj un c t i on 
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1 . . .�. 

Re lat i onal op e r ato r f: :nay be lis ._ d  i n  o?.ny e xpre s s .i  o n . 

the va l ue t? i ther ( f T r u e  ( - :'.. ) o r  F a l s e  ( 9J ) . 

e .  Lc�ica� O pe r a � J or s . 

R e l a t i on'::ll. c : : p :::-e s s i on s  h ave 

and Boo l 8an algebra i c f UI : C i: i r. 'l .S . The 7\:� D .  O R. ,  an d 1\IUr r ) )..· c r a t o !.:' S  c · r. : n ··-' "" r. t. t h e .i r  

to 3 2 76 7 -

form a n d  1: -=m ge .' 

h i t  n. t a � j !nc• .. 

� ':JO-byt <.' •:r .CG , and h i t. � b .:.. ...... 

l'.N D 

X y X 7\ �j �r {. 
1 l l 
l �f 0 
0 1 n' f.) 
0 0 e; 

OR 

:� "{ 1\ ,. < y 
l 1 l 
l \1 l 
0 l l 
0 kl f 

NOT 

X �\Jf'rl :-< 
l 0 
9J l. 

I 



. .  

The fo l lowi n g  examp l e s  o f  l og i c a l  opcr3 t i ons us e th e r. m:lb e r s  1 ,  2 ,  4 , 1 6 , anu 6 3 . · 

The uurrb e rs are w r i t t<=n in bi nary notation a s  fo l luv·: s : 

Number 

1 
2 

4 
, � ..t.. O 
6 3  

1 6  AN D  G 3  

l l l l ll 
.1\J."l D 1. 0 0 0 0  

0 1  0 0 0  = 

1 6  OR 6 3  

l l:i. l l l  

OR 11}0 0 0 
lll'"Ll l 

1 6  

6 3  

B i n ary F o :t:" m  

1 

1 0  

1 0 0  

1 0 0 0 0  
l ll ll l  

2 l\N D  4 ----

l C O  
AND 1 0  

0 0 0  

2 .:)R 4 

1 0  0 
OR 1 0  

l l O  

- Q . 

F. 

':· . 

The NOT ope rato r p ro d u c e s  .:::. " o n e ' s  cumj..l l cmen t ' '  o f  t:I H. :  v a : ci tt b l t:· , i . e . - ( ·o·ar .; b l e + . 

For e xamp l e , NOT 0 - ( ll+ l )  - l , anc� Nc:.· 1. - ( l � l ) = - � -

f .  The .LBT s t·a t c!nen t .  The L FT s t a tement i s  1 : s e d  to d s s i y n c '. ' ,". �. Lc0 : :::1 a 

v a r i abl e . . he fo rm . i s  as fo l l ows : 

LET < VV> '-' !? Xp re s s i on 

where vv i s  a v a r i ab l •'! n ame and t h e  l'; xp re s s ion i. s ,.ny 'Ju .l i .J � . ,: s r c  a r i thrr.e t .i .:· ,  

l o g i c a l , o r  s tr i n g  c xp ce s s ibn . Ex�mp l es : 

10,0 LET V=X 

·1 1,0 LET I = I + l  

t.h� v a l u e  o f \ i s  a s s j gn e d  tcJ var i. ab l e  V .  
the ' ,. , ' s i c: ;·, h e r e  r:: e a n · - ' i s r l ' :· • .l a .::c:: d ty . . . . ' 
Th at i s , t.he v a l u e  o f  I i s i � � reme n t 0 � by 1 .  

The word LET in a LET s tatemen t t s  o p t i on a l , so a : g c o r � i c � 1u a t i ons s u ch as : 

1 20 V= . 5 * ( X+2 ) 

are l e g a l  as s ignment s ta tem�n t s . 
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. . . � . 

A SN o r  SYNTA X E ��nR mc s s � g e  i s  p r i n te d  when BAS I C  d e te c t s i n c o r re c t  f o rm , 

i l l e g a l  ch a r a c t e rs in a l i ne , i n co r r e c t  pun c tu a t i on o r  m i s s i n o  pa r e n t h es e s . An 

OV or OVERFI D�·J e r ro ;- - ,_ · c urs \._,;-� e n  th e r e s u l t  o f  a c a l c .J l a t .i on i s  toe l a rqe to be 

repres ented by Bl\.S I C ' c-; n urrb e r  fo rrc.ats . l·.l l  n umb e r s  r::us t b e  w i th i n  t h e  range 

l E - 3 8  to 1 . 7�1 4 1 £ 3 8  o r  - l E - 3 8  t0 - l . 7 g l 4 i E 38 .  An a t te��t to d i v id e  bv ze r o  r e s u l ts 

i n  t h e  /JJ or DIVIS I ON BY Z E R:J ':: � -:- ror l'lC S S i:.:ge . 

For a d i s cus s io 11  o f  s t r i :·l <J S , s t r i :1 q  va r i ab l e s  iln d s t r- i n g  r)pe r a ti on s , c-> e e 

s ect i on 4 .  

2- 2 · Bran ch i ng , Loops anc'. S u'·-· r.out i n r'" s . 

• ;s_ . - B r an c h i n g . 

-�·r:c .::. ta t c: rr. c r.  t s  

:i r. BAS I C  wh i cL p r o v i de .':or l:r c: : . :.·h i n q  <{ r c  the G.Y�\.' , I F  . . .  ·c··�-r -- · 1 a. :: j  O: l . . . Gcr;", s t a ':eme n ts .  

T t s f o rm i s  d S  f o l l �ws : 

GOTO rru.�rrurun - , 

.ll. f t e r  t h e  GOTCl s ta t e rne r: t. i ::; ·.c �:c r: •J te :: , e ;: c c: -J t i o n  con t i n •.tc· s  a t  l i n e  m ETlb e r  rrT' rr.f.1In . 

2 .  I t s f o rm i s  a .  f n l l o·,-1 s :  

·I ?  · : c x � ) r e s s i on >rl H EN .. mr:1r:-r:r· ;T: · ·. 

where tile 0 x� � e s s i 0 n i �  a v a l i d a r i t hme ti c , ! c l a t i �n a l o r  l og i c a l e �p rc s s icn and 

:nrrun<tim i s  A. 1 i n  e n um!J ·.'' .,_.. . 

ccn. t .i n ue s  .:l.t l i n e  n-u·, ; · :n:n . .  .) t b� !"t: i s e ,  o x x ; __ i 1� i on r ;'1 · : i.:!T: . s < ; 1·: t h e n e x t  ::. i n c  .� f t c r  the 

IF . . .  THEN s t a � rn e n t . 

i'.n a l te r n a t e  f o r-r·, o t  t!·, , =· T F  . . . Tr r r : · s -c a t e mc n t  J_ s :;, s  f �> l l cw s : 

IF <exp r e s s ion >Ti-l F!·< ···s t a t cr:1 e n t  s ·-

\·:he r e  the s t a te me n ts are an y 8 .:\.S T C s t a t. :' me n t s . F xa.rnro l c c: : J 
I f  t�e e :-<Dre s s ::. on A:= l �  i �  t r u� , Bl\S I C b ranches to 

'-i l 



1 5  IF i-I.< B+C 01< :··: · r · ! : f:: N :'..00 : I f  i\ .i :� l e s s th e. :, D + c ,  or i f  X i s  n o t  ,�c" u a .l 

to z e ro , e xe c u t ion proce .:: ds a t _ i n •:. l O r . I f  ;\ :'..s gre;l t e r  tl".an B + c 
and X=O , ·t he n · the :·1ext p r o .;rtar.. s ta -;:em(; n t  j s .2 x e c u  teci .  

20 I F  X THEN ?. 5 : : £  X i s  no t z e D J , the s t a t:c�;.e n t  ; r a.r. ·:::, es t.c.. l i n e 2 5 .  

30 I F  X=Y THE N  P RI NT X :  I f  t h i� <·.• >: T., r e s s i. o • • : : o . · l S  t :: ·ue { i. ts v a l 1 ; e  J S :: on -
zero) , the P i-: 1 !-..IT s t a t<'!':'te< n t  j_ s u:e c u t e d . n t· ' . •·: �·\,' 1 �: .-'! , · t h) ? R I '· �� s t a teme n t  

i s  rlo t  e xe c u t.G c.5 . l ! :  � j. -th L::r C: cJ !:i C' , t.:: x t :?. (. ;_u- i c , J t ·�: ( r. _· i r ! u e s  \·J .i t:. !: the l i n e 
a f te r  t h e  I F  . . .  T�EN s t a t em 0nt . 

3 5  I F  �\= Y "1 · 3  ::;r: 'I ;J 3 9 : 

3 .  t· . . . • • . • ' I . i > l. Ll :-"1 C.: 1) � j '( s r o .:.. rr i s  

fol low s : 

t h e  em . . .  GOTO s t a  t _ rnc: ; l L .  

or l LLf�GJ\L Fl ! t J  T F' '·J :·.l\ r. L c· r. r o r  ·.,• i .l l r e �: u l  t .  

b .  Loops . 

da ta o� r ep c ti t: i. ,.rc; l y o r  t l F: :·.; o:·1c cia t a . 

a nd NE XT s t o t e rnt ; ! J t S . The f o r G o f  the P ) � s t � t cr u · � �  i s  3 S  f o � l o� s : 

\-!h i ch .i s caJ l e d  t h e:  i : i t i ,] ::. v:1 1 . 1e . 

the FOR s t a :: ene n t. i n  t h e· us u a l .  m a n n e r . 

a s  

s tep Z is addc�d to th e v a r i ���- 1 \-: wh i ch i s  t h e n  � e s t 12 d :� : : .-. i :l :=: -:. th .= f i n c J v a 1 u _ .. .  T. C  

r :a l  t o  t h0 f i n a l v u l t · ' · 
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or i f  the an-:1 the va .r .i <l� l e i s  g r e a t e r  than o r  ecpal to the final 

value , th en B.ri.SIC b ran c:1e s b .J ck t o  tne statemer.t immed i ately f o l lcwing the FOR 

s tatement . Otherw i s e , e x e cu t i or; proceeds wi th t h e  s t a teme nt fo l low i n g  the NEXT . 

I f  the s t ep i a  no t spe c i f i e d , it is  a s s ��ed to be 1 .  Examples : 

1_0' FOE/. I = 2  TO 1 1  

2 0  FOR V= l 'I'O 9 .  3 

Th e loop i s  exe cut�d 1,0' t i m� s with the 

v a r:i. ab ] e  I t a k ing on e a ch in tegral va lue 
f rom 2 to 1 1 . 

Th i s  loop w i l J. execute 9 t irr,es un ti l V i s  
greater thar. 9 .  3 

30 FOR V= l0*N TO 3 . 4/Z S TEF SOR ( R) The ini tial , · f i n a l  an d s tep e xpre s s ions 
need not be. inteq ral , but t�ey wi l l  be 

eva l uated o n l y  on ce , b e fore loop i n g  begins . 
4,0' FOR V=9 TO l STEP - 1  Th i s  loop .,, i l l  b e  e xe c u t ed 9 tirr,e s .  

FOR �· . . NEXT loops may b e: nes ted . Th L; is , BAS IC w.i l l  exe cut�e a FOR . . . NEXT l oop 

within the . context of ano ther l oop . .i\n examp l e  o f  t\�o nes ted loops fo l l ow s : 

1.0'0 FOR I=l TO 1 �  
12.0. FOR .J=l TO I 

13.0 P RINT A ( I .. J )  
1 4.0 NE XT J 
1 5.0 NE XT I 

Line 1 3.0 w i l l  prin t l e l eman t o f  A i f  I= l .  2 i f  I = 2 an d s a  on . I �  l oops 

are nested,  they m u s t  have d i f ferent l oop v a r i ab l e  name s . Th e t�FX" s t a terr,e n t  for 

the ins i de l oop vuriable (J :i.n the examp l e )  mu s t  appear b e fo r e  th a': for the outs ide 

va r i ab l e  ( I ) . Any numb e .:!:."  of l e ve l s  of n e s ting i s  a l loY-•ed up to . . the l im .i 'c. of 

availab l e  me mory . 

The NE XT s t atement: i s  , f the fo rm : 

NEXT [ <variab l e > ]  1 < v2 r i a.b le > . . .  } ] 

whe re e ach variable :i. s  the l o op var iab l e  o f  a FOR l oop for \·lhi ch the NEXT s tatement 

i s  the 'end poin t . NEXT w i t-hout a Vc'l ria.bl8  •,�,• i l l  m atch th� mos t re c:eat FOR s tatement . 

In the cas e of nested loops •11h i ch have the s ame end poi nt , a s i ngle NEXT s ta tement 

may be us e d  for a l l  o f  them . The f i r s t  variable in the li s t  mus t  be that o f  the mos t  

recent l oop , the se cond of t h e  next mo s t  recent , and s o  on . I f  BAS I C  encounters a 

NEXT statement b e fore i ·ts c o r re sponding FOR s tatemen t has been exe cute d , · an NF (NEXT 

WITHOUT FOR) error mes s ase . i s i s sued a:�d execut i on i s  te rminat e d  . 
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c .  S ub routin es . J. f the s ame ope :r.-c.:. t.ion or s e ri e s  of operation s  are to be 

performed in s everal pl aces i n a program , s torage space requi rements and programming 

t ime wi ll b e  min imized by th e use of s ubroutine s .  A subrouti n e i s  a s e ri e s  of 

statements whi ch are executed i n  the normal fashion upon being b!anched t o  by a 

GOS UB  s tatemen t . E xecut i on o f the s ut routine i s  ·t e rmi n a ted by the RETURN s tatemem: 

which bran ches back to th e s tatement a f t.er t h e  c a l l ing GOS UB . The format o f  the 

GOSUB stateme n t  i s as fo l l6ws : 

GOSUB < line nu�ber> 

whore the l i n e  number i s  th at of the f i r s t  line o f  the s ubroutine . A s ubro utine 

may be c-alled from more th an one place i :-�  a program , 3.nd ;;. subrouti::1e may con tain 

a cal l to i t s e l f  or to anoth e r  s ub rout ine . Such s ubroutine nes t in ]  is l imited 

only by avai l able memory . S ubroutine s  may be brc.nched to condition a l ly by us e o f 

the ON . . .  GOSUB s tater:,e n t , whos e form is as fol lch·s : 

ON < i ntege r  expres s i on > GOSUB< l i s t of l in e  n ·u.mb e r s > .  

The execution i s  the s ame . as  ON . . . GOTO except th ac: b1e l i n e  numbers a r e  tho s e  o f  the 

i i r s t  l ines of s ub rou t in e s . Execu ti on continues at the n e x t  s tatemen t  after the 

ON . . .  GOSUB upon re turn from one o f  the subroutines . 

d .  OUT OF MEMO r'.Y e rrc rs . Hhi l e  nesting i n  l eaps , s ubroutin Lc S  an d b ranching 

is not limi ted by BAS I C , memory s i ze l imi tati ons r e: s t r i c t  the s i ze and comp l e x i ty 

o f  prog rams . The OM or OUT OF MEMORY error me s s age i ::: i s sued when a program requires 

more memory than is ava i l ab l e .  S e e  ApPendix C f o r  a.n exp l c:,n ation o f  the amoun t o f 

memory required to run programs . 

2- 3 .  Input/Output .  

a .  INPUT , INS TR$ . The INPUT s tatement caus es  data input to b e  reques ted from 

the termir,al . The format of the INPUT s tatemen t i .s  as f o l l m-;s : 

INPUT < l i s t  o f variab l e s > 
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The e f f e c t  o f  the INPUT st at ement i s  to cause t h e  v a l u e s  typed · on the t e rminal to 

be as s i gn ed to the vari ab l es in th e l i s t .  When an I� P:)T s t atem ent i s  execute·d , a 

ques t i on mark ( ? )  i s  p r in ted o n the t ermi n al s i gn al l i n g a :reque s t  for in fo rmation . 

The ope rator types the r eq·J i red nmn.bers o r  s tr i n gs separa ted :':ly cormnas , and types a 

carri a g e  r e turn . I f  the d n t a e nt e re d  i s  inva l i d  ( s t r ings were entered when numbers 

were reque s te d ,
· 

e tc . ) BAS I C prin ts ' REDO FROM STA.RT ? ' and w a i t s  for the correct 

data to b e  e nt e r e d . I f  mo re d a t.a was r eques ted by the· INPUT s tat eme n t th en was 

typed , ?? is p r i n t e d  o n  t� e t. P rm i n a l  ar.d execution awa i t s  the n e eded d a ta . I f  more 

data \-las typed th an was reque s ted , the 't!arn i n g  ' E XTRA I GNOHED ' is prin t e d  a n d  execut i on 

proceeds . · A f t e r  a l l the reques ted data is inpu t ,  e x e c u t i o n  cor.tinues n orrr.a1 ly at t h e  

s tateme n t  fol lowing th e I N PUT . An OF t ion a l  prompt s t r i n g  may b e  added to an INPUT 

s tatement . 

INPUT [ " <prompt s tr i ng > " ; 1 -. va r i ab l e  l i s t >  

Execut i on o f  th e s t a temen t cau s e s  t h e  p r ompt s t r i n g  t o  b e  p r i n ted b e fo r e  t h e  que s t i on 

mark . Then a l l  ope r a t i on s  p roceed a s  above . The p rompt s t r i n q  mus t  be e n c l o s e d  in 

doub l e · q uo ta ti on na rk s ( " )  anri mus t be s eparated f rom th e ·  v a r i a b l e  l i s t  by a 

s emi colon ( ; ) . E xampl e :  

1�,0 IN PUT " VALUES " ;  X , Y c a u s e s  the fol low in g  o utput : 

VALUE S ":'  

The reque s t e cl  v a l ues o f  X and � a r e  typed a ft e r t h e  ? .  A c arr i a ge return i n  

respo n s e  to a n  INPUT s ta t e men t w i l l  cause execut i on to . con t i nu e  w i th th� v a l ues 

of the v ar i ab l � s  i n  the v a r i  ab h' 1 is t un changed . 

The I � S T RS f u n � t i on a l l ows you to r e a d  charact e r s  ty ped f =om t h e  k eyboard 

wh i le l e avin g the s c r e e n  u n changed . 7hc format of the INSTR$ func t i on i s : 

INSTR$ ( X) 

'T.:ne X a rgume n t g i v e s  the nur:lb e r  o f  characters o f  i npu t to a c c ept . N oth ing is dis

played on t h e  s c r e e n  when th e I N S T R S  c � l l  i s  en co un te red . Th e prog ram pauses un t i l  
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X keys are pre s sed on the keyboo.rd ( th e  k E.ys pre s s e d ar e r.ot displ c.yed on the 

s cre en ) , and the func tion returns the !: tring o f  char a c t e r s  entered . 

b .  JOYSTICK INPUT . The fun ction.:: JOY , PO'I' , and r'IRE' are used to read th e 

pos ition o f  the j oy s t i 6k , the value o f  the poten tiome te r k n ob , and the hi t button 

respe ctively . See s e �ti on 6- 3 ,  In t�ins i c Fun ct ions for a ful l des cr ipt i on o f  

joystick input capab i l i t i es . 

c .  PRINT . Th e P RI N'l' s tc.: teme n t  ca uses the computer t o  p r .i. n t  d a ta . '!:'h e 

s implest P RINT s ta�emen t  i s : 

PRINT 

whi ch prints a car r i age r e t ur n . The e f fe •.:: t i s  to sk ip a J. l n e . 'rh e mo re us·...1a l  ? RI NT 

s tatemer.t haE the following form : 

PRINT < l i s t  o f  e xp re s s i on s >  

whi ch caus e s  t.he va l ue s  o f  the e xp r es s i o ·-, s i n  th e l i s t  ·to be p r i n te:ci . S t x. ing 

l ietrals may be p :cin ted if they are enc l o s ec i n  ao ll.::)l e  c::.·.10tat.i on mar k s  f 1 l ' \ ) . 

'l'h e pos i t i on o f  p r i n t i n g  i s  dt�termined b y  U'1e p un c t. lla tion us e d  to s ep.=..cate 

the entr i e s  in the l i s t . BASIC d i vides the p r i n t i � g  l i n e  i n t o  zon es o f  14 s pac 2 s  · 

each . A cornrr.a ca·J s e s  prin t inc:; o f  the va lue o f  the next e xpre s s i on · to b e g i n  at the 

beginn ing o f  th e n e xt 14 c o l umn zon e . i\ s emi -:o .L cr: ( ; ) c a u s e s  t h e  n e xt p r .i n  ting to 

begin imrne d i �� t. e ly a f t.e r  th e l a s t v a l ue p r i n t erL I E  a comma. or s em i co lon t e rminat es 

the l i s t  o f  c.-:pre s s i o n s , the next PRINT E ::c.t emen t � e s .i. n ;-:; :o r i n t i n g  on th e � a:ne l i n e 

accord i n 9  t .  r::1 2  coz-,dit ions above . Oth e ::-,.; i s c ,  a c a r r i age r e tt.:rn i s  pri n t e d . The 

TAB and S PC L:.ncti on s may al s o be us ed L..:. s e t  s pa c i n g . 

d .  OUTPUT . The OUTPUT s tatement may be u s e d  to dl s p l ay data o r  tex t a t a n y 

screen pos i t ion in any color . The form o f  the OUTPUT s t a tement i s  

OUTPUT < e xpress ion>· , <x> , <y> , < color> 
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The va lue o f < expr e s s ion > is d i s p l ayed on the s creen at l o c a t i on <Y.> , <y > . · The 

< colo r. >  pa rame t e r  may be 0 ,  1 ,  2 cr 3 and spe ci f ie s the: . CCLO.R array pos i tion wh i ch 

iden t i fies t.'le c o l o r  t:o u s •:= for d i splay . See the ·coLO R  s t a �'2'1("' nt ir:. s e ct ion 5-2 . 

The p arameter <x> may ::c an g e  bet<.-Jeen 0 and 1 1 2 ·, the pararr; e t e r  <..y >  b e twe e11 0 and 7 7 . 

Format for d i s pl ay o f  nume ri c ·valtl "! S  o f  <exp r es s io n >  i s  d .::,s ,:: r i b e d  i n  s e c ti on 2 - 1 . 

e .  PLOT . The P :t,Cl'J.' s t a t emen t may be u s e d  ':o disp l ay a dot o f  c c, l o r at a given 

scre en location . The form o f  the PLOT s t.atement l S : 

PLOT < x > , <y > ,  <co J:o r >  

The < x >  1 <y > p�rame ters i cen t i fy th e s c reen coord::.n a::: e :s a t  whi c:n t c  p l o t  <co lor > , 

0 S X .5 1 1 2  and 0 .5 y .5 7 7 . Th � < ::o l r) r >  parameter rr�ay b e  J ,  l ,  2 o r  3 :J.nd spe c i fies 

the COLOR arr c..y po s i ti on 'J,ihi c!� i den t i f i e  · the col o �· t·:) be p l o t te d .  S 2. �  t'1e COLOR 

s tatement in s e c tion 5- 2 . 

f .  1!i!IND0\•7 . The tviNDOW s ·tat ement i s  used to r e s t r i c t  s c r e en s crc l l i n g  to 

part of the s cre e n . The fc :::-":1 o f  th e IHNDOW s tat�C.m ·�";1t i s : 

vliNDO't'l < y >  

The parameter <y > gi ve s the numb e r. o f  p i x e l s to � -=· ::�vo avai l ar; l e  at t:he bottom o f  

the s cr� en for normal s c:::o l l i n g . The rem2 inder o f  -.:he s c r e en i s  made ava i l ab l e  for 

\.md · s t urbed d ispl ay u s i>�g the PLOT an d ( C'i�PUT s ·t:a �.r..=me n t s . •ro a ll m•T s ·:::rol l ' fl g  space 

for N l in e s  o f  text uso the = orrr.u l a  

<y>== ( N+ .1. ) * 6  

g .  DATA , READ , �S'I'ORB 

l .  Th e  DATA statement .  �J � ::n� e r i caJ. or s t ring date:� n e e dr:�d in a proqra.m may be 

...,�).;!:_ten into he prog ::::- am s t a tements thems e lve s , i n p u t  from cass ette tape o r  read 

from DATA s tatemen t s . Th e f o:r.:-l at of t:h.? ;)ATA s t a t:er:1ent i s  a.s fol loHs : 

�TA < list>  
./-· ... ' 



wher e  the e n t r i e s  i n  the l i s t  are n ume r i c a l o r  s t r l n q  cons ta!l t s  s e p a ra te d  by -

commas . 

The e f fe c t  o f  the s ta tement is to s to r e  the l i s t  o f  v a l, u e s  i n  rne:mor y  in 

coded fo rm fo r ac c e s s  by the RE .Z:. rJ s ta t c:.t�e n t . E x amp l e s : 

1 0  DATA 1 , 2 , - l E 3 , . 0 4 

2 0  DATA " WH I TE " , " SC;X "  

2 .  Th e READ s ta t em e c  t .  Th � r lata s to red by Dl\'l'2\ s td. t du :> t:s a r e  a c c c s st-: d  by R.t:>,. ;:_' 

s tatements whi ch h ave the fo l l ow i n g  fo rm :· 

' READ < l i s �  of v a r i ab l e s >  

whe re the e n t r i e s  i n  t :-t e  l i s t  a r e  va r i ab l e  n ame s o f  ': h e  p p ropri :.t0 d a ta type 

separate d by comm� s .  The e f fect . o f  the READ s t atement i .:;  t o  a s s ign ti': e v a l ue s  L 

the DATA l i s -cs to the c o r r e s pon d i ng v a r  .:. ab l e s  in th e .READ s t: a  t e rre n  ': l i s -.:: . '.!:'h i s  1 s  

done one by one f rom l r� f t  to r i gh t  ur. t i l  ·the RE.'-\!J l i.s t  i s  e :<�1 a u s t o2-i . I f. t h e ·ce a r ,� 

more n ames i::-1 the READ l i s t  th<J.n values in the [;J:_T,;. l i s ts a n  OD ( OUT OF DATA ) 

e rro r me s s ag e  i s  i s s ue d .  I f  th ere are mo re v a l ;_ : e s  s ·.:Dr ed i r; DATA. s t atemen t s  than 

are read by a PEAD s ta te me n t  the n e x t  READ s ta t eme n t:  tLa ':.. i. s execu t e d  b e g i ns '-'l i th 

the next unread DATA l i s t  e n t ry . i\ s i n g l e READ s t a t. eme 'l t: :nay a c c e s s
. 
more th an one 

DATA s ta temen t an d mo n� th an one READ s t:a teme nt rc.ay a c ce s s  the d a t a  i n  a s in g l e  

DATA s t a teme n t .., 

An SN ( SYNTAX E RROR) me s s age can r e s 11l t f: com an i rr.p rop e r l y  fo rrr.a tted DATA 

l is t . The l i ::-1 -2 numbe r  in the e1- ro r  me s s ag e .  w i l. l  n: fe r to the a c t ua l  l i n e  o f  the 

DATA s ta temenc. in wh i ch the e r ror o c c u r re d .  

3 .  RESTORE s ta teme n t . . After the res tc .. r e  s t a teme n t  i s  e x e c u te d ,  �l:e n e xt p i e c <:' 

of dat a  a c ce s s e d  by a REJl.D s tatemen t wi l l  be the f i r s t  entry c- f the f i rs t  DATJ\ l is t  

in the p ro gram . Th i s  a l lov7S r e - READin g the d a ta . 

. h .  CSJWE i n g  and CLOAD.ir. g  A r ra.ys . N um<> r i c  arrays r.1a; '  b e  s av e j  on c a s s c" t t e  o r  

loaded from c a s s e tte u s i n g  CSAVE * and CLQl,LJ * .  ·" . P  f o rrr. a ;· , o f  th<::! s tat eme n t s  a r e : 
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CSAm� * <array n am� > 

and 

CLOAD* <array n a�e > 

trfuen an array is wri tten out or read in , the e l ements o f  the arr ay are written out 

with the . l e f tmos t s ub s c ript varying r.1ost qui ckly , the n e xt lE.· ftmo s t  s e cond , etc : 

DIM A ( l)1)  
CSAVE *A 

wri tes out A (f )  , A ( l ) , . . .  A ( l)1 )  

DIM A ( lf , l0 )  
CSAVE *A 

·write s out A ( f , 0) , A ( l , S )  . . .  A ( lf , )1) , A ( l)1 , l ) . . .  A ( lf , l0 ) ·  

Us ing thi s  f a ct , it i s  poss ib:_ e  to 'tJr ite o ut an array a s  a two dimens ional c: rray 

and read it back in - as a sin g l �  d imens ional array , etc . 
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3 .  FUNCTIONS 

BAS IC a l lows functions to be r e f e re n c e d  in m a th emat. :\. cal function notati on . 

The format o f  a fun c t i on c a l l  i s  as fol lows : 

< n ame> ( <argument > )  

whe re the name i s  that o f  a pre vious ly d e f ined function <:H1 .:3. the argumen t i s  an 

e·xpression . Only one a rgument i s  al low.e d . Fun c t ion c : J l s may be compo:1 P n ts o f  

expres s ions , s o  stat0ments l ik e  

lS LET T= ( F * S IN ( T ) ) /P and 
2S C=SQR ( A  2+B 2+2 * A* B * COS ( T ) ) 

are l egal . 

3. 1 I n t r in s i c  Func t i o n s  

BAS IC p rov ides s e ve r a l  f r eq u e n t l y u s ed f un c t i ons \vh :. ·:h mav b :  c a l · c.:-3 f ror:1 

any program w i tho u t  f u r th e �  d e f i n i t ion . 

For a l i s t  o f  i � trin s i c  f un c t ions , s e e  s e c � i o n S- 3 .  

3 . 2  U s e r - D e f i n e d  F Jn c t i ons 

The DE F s t a ·t eme n t . Th e pro g ramme �.- r:1ay ce !: __ ; ·. "  f 'J : : c: '� ·� ::>n s wh i ch -� r e  no i n c .:.u c . � 

in the l i s t  o f.  .i. n t: r .i. n �� i c  ;_ ur. c ..: .t cn s  by !'K· a n s  o f  t· : -..�. :::>E!-' s ·_. _. . c. ·r.-,.::: .-. t . The form o f  th e 

DEF s t � Lern· ·n�  i s  as f o l l ow� : 

DEF <  f-.m c t i on n a me! >  ( < v a..r .i.. ,)b l e > ) = -- c x:.) re s s i. c-n -, 

\.,here th e f un c t i on n amE:: rnu s t  b o  P n  foJ  l c-.·.• c-;d by a L<; a l  var i ab lr �  n ,-;.rne a n d  t.hc 

variab l e  is a ' d ummy ' var i .:::.b l c  n a :-t�e . '.''1 .:: citi rr.ll)' v . - r i ab l e n:r:-re s e n t: s  the a. r g ur::E: n t  

vari ab l e  ( the val u e  in t]--,e f un c t i o n  c .:: l l. ) .  C'r: l '; c.• n E:  a n; urnen t  i s  a l l ow e d  t o r  a 

u s e r-de f i n e d  fun c t i o:1 . ;..r. y e x �.) r c;::; s i o: � :na y  ap!)e z: r on the r i. g�� t s i c! '  of t:1e equ a ': i on , 

but it mus t b e  l imi ted to on e l i n e . 

, .,..-:-. 

" 
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U s e r - d e fined s t rin g fun ct i ons are n o t  al lowed . E x amp l e s : 

1 2  DEF FNRAD ( DEG ) == � . 2.. 4 1 5 9 / l 8.0 "'DE G  1-Jhen cal l e d  wi th the m·� a s u r e  o f  a n  ang l e  
in degre es , returns the rad i an equiva l en t . 

2 5  DEF FNFT ( A ) =A/1 2 \\Then cal l ed w i th a n umb e r  o f  in ch e s , 
returns equ i v a l e n t  numb e r  o f  f ee t .  

A functi on may be rede f in ed by e x e c ut ing ano th e r CFF s tatement w i th the s ame name . 

A DEF s tatement mus t be execute d b e fore the f un c t i on i t  d e f ines may be c a l l e d . 

For a l i s t  o f  formu l ae fo r matn emati cai fun c t i ons , s e e  App�ndix c .  

3 - 3  · Errors 

An FC e rror ( ILLEGAL FUNCTION CALL) res u l t s  when an improp e r  c c. 1 l  is made to 

a function . S ome places . thi s might o c cu r are the fol l owin g : 

l .  a n eg a tive array sub s c ript . LET ;:\ ( - 1 ) =,0 ,  for example . 

2 .  an array sub s c r ipt th a t  i.s too l arge ( > 3 2 7 6 7 )  

3 . negat ive or zero argumen t for LOG 

4 .  n eg ative argument for SQP 

5 .  A �B wi th A nega tive a:: d B n o t  an integer 

6 .  imprope r argt:me n ': s to HI D $ , LEFT$ , RI GHT$ , TAB , SPC , ·:OLOP. ,  J'O Y ,  P:JT , 

F I RE , PLOT , OUTPU'I' , INSTR$ o r  ON . • .  GOTO . 

b .  An at tempt to c a l l  a us e r - d e f i n e d  fun c t i on whi ch has n ot p r ev i o u s l y  

appeared · i.n a DEE' s tateme n t  w i l l  caus e c. U F  erro r ( UNDEFINED USE R FUNCT::ON) . 

c .  A Tt-l or TYPE .M I S J'I:ATCH e rro r w i l l  occur i f  a fun c t i on 1qh i ch e xpects a 

s tr;ing argument is g i ven a. nune r i c  value or vi ce-ve rs a .  
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4 .  STRINGS 

Expres s ions may e i ther h ave numeri c values , or they r:�ay b e  s trings of characters . 

BAS IC provides a complete complement of s ta t emen ts and fur.ctions for man ipulating 

string data . Many of ·the s tatements have a l ready been d :i. s c us s e d  s o  on ly the i r  

particular application t o  strings w i l l  b e  t rea ted i n  thi s  section . 

4 - 1 · String Data 

A s tring is a l i s t  of a lphan ume r i c  c h a r a c t e r s  wh i. ch !1"\a). be' from � to 2 5 5 

charac ters in length . Strings m�y be s tated expl i 2 i tly as con s tar1 ts o r  referred 

to symb? l i ca l ly by var i ab l e s . S t r ing con s t an ts ,:. re d e l imited by o_:uotat io:: n<arks 

at the b eginn i n g  and end . "P. s t r ing va r i ab l e  n ame '�nds v; i th a d o l l a .c s i g n  { $ ) . 

Examp le s : 

A�= " ABCD" S e ts the v a r i ab l e  A$ to the f c ur c h ::':. r a c t: e r s t r i n<.J " ;._s erf ' 

B9 $ = "  1 4.Z\./ 5 6 "  S e ts thP. · vari i.i J l e  B9 $ to the s i x cl:aracte r �; tr i n g  ' ' l 4l,/ 5C " 

A.i\$= " E. $ "  S e t s  t h e  v a r i ab l e  1>2\$ .... -..  \... c. he t\o.70 ch a r ac t e r  s tr ing ''E ;; u 

Strin gs input to an :IN PUT s tat eme n t need not be s u r roun dec by quotati o:·1 ma rk s . 

S t ring a rray :? may !.'e dirr.,2.n:=:; i oned exactly as any e t h e r  k ir.d o f  a r r ay by use o f  

the DIM s t ate r.1e nt. . E a ch e leme n t  of a s ·::: r i.nc_: 
·
a r r c. v  i s  a s t r in g wl-. i c;h may be up to · 

2 5 5  characte �s long . The to tal number of s t r ing ch a ra c � c r s  i n  use a t:  any pc in t. i.n 

the execut ion of a p r o g r ;�m must not exc .::o ed th e total a l lo .: a >:: i on of s t r i nsr s ;..J ace o r  

an OS or OtiT O F  S T R I N G  S PACE e r ror wi l l  r e s u l t .  S t r i n g  srace i s  a U o c a t e d  by ti L 

CLEAR c0mma1 · .1 w h i cl-. i s  e xp l a ine d in s e c t i on 6- 2 .  The F Rr� f un c t i on \·J i th a s tr i n g  

argum e n t  re c.u rns t. h e  n umb e r  o f  bytes c f  t re e  s t r j n "J  ::;pac : ':' . 

4-2 S tr in g  opcrat ion d 

-a . Compar i s on Operato rs . The comp a r i s o n  o p e r a to .r s  f o r  s t ri ng s  ar e the s ame 

as those for numbers : 
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( 

< >  
< 
> 
= < , <  
= > , >  

equal 

not equ a l  

l e s s  than, 

great e r  t.h ;·m 
l es s  than o r  equ a l  to 
g r ea t e r  than o r  equal to 

' '  

Comp a r i s o n  i s  made ch <� .:acte r by c::-,aract ·� r on the b a s is o f  ASCI I ced e s  unt i l  a 

d i fference is foun d . I f ,  wh i l e compa r � son i s  procee d i n g , t�e end o f  one s t ri n g  

is r e ache d  th e s ho rt e r s t r ing i s  con s i d e r e d  t o  be smal l e r . A S C I I codes may b �  

found i n  A penqix B .  �xamp l e s : 

"A " < " n ASC I I A i s  ,0 6 5 , Z is ,0 9 .0  

" l " < " " .1\SCII 1 i s  ,049 

" A " <  ' A "  · Le a d i ng a n d  tr a i l i;1g blank s are s i gn i f i can1: i n  s tr in g  l it e r a l s .  

ASC I I b l a nk i s  3 2 . 

b .  t r i ng Expres s ion s . S t r :. ng expr e s s i on s  a r e  compo s e d  o f  s t r i n g  l i  ':eral s , 

s tr i ng var abl e s an d s tr i ng f un c t i o n  c a l l s  conn e c te d  by the + or con ca te n ,:tt i on 

. op e rato r . The e f fe c t  o .f  'L:h 0 c on catenation ope ra-c o r  i s  to a d d  the s tr 1 n g  on tl! e 

r ight s i de o f  the ope r ator to the end o f  the s t r i n g  on tt e l e f t . I f  the t· e s u l t  o f  

con catenat o n  i s  a s t r i n g  mo r e than 2 s :;  charact: e r s  l o n g , a.n LS ( S T R I NG TOO LONG ) 

error me s s  ge wi l l  be i s s ue d  a n d  e xecut i on w i l l  b e  t e rm i n a t e d . Fo r ex ?..r:t.p l e  1 " T'H E " 

+ I I  END "  " THE END " . RemeJC�ber th at s p-:tce s i n s i de lh e q u o i:. e s  a r e  s i gn i f i c an t .  

c .  :1p ut/Output . The s ame ' s tateme n ts u s ed for i nput a:1 d ' ou tput s f  normal 

n ume r i c  da <1 may b e  u s e d  fo r s t r i ng datil as we l l -

1 .  ';'�1e H! P UT a n r: P R INT s ta teme n ts read and w r i te s tr i ngs o n  the 

termi nal . S t r i ngs ir p u t  f rom th e k eybo ard neec n o t  be e:-t cl o s e d  i n  quotat i on marks , 

when th e 

10 

are not , l e a.ding b l an k s  w i l l  b e  i gno r e d  and th e s t r i n ::r  wi l l. b e  t e rmi n ated 

comma o r: c o l on is e n coun t.e r e d . Examp l e s : 

Z O $ , FO S  ?.e ads two s tr i ngs s eparat e d  by corrunas o r  

c o l on s , an d a s s ig n s  them t o  ZO $ and FO $ 

r e sp e c t i ve ly .  

Reads o n e  s tring and a s s i gn s  i t  to the 

·v a r i ab l e  Y S . 
30 PRINT X$ , " H I , THE RE " D r i n t s  two s t rings , i n c ludi ng a l l  spaces 

and p un c tu a tion i n  . the s e co nd . 
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2 .  DATA READ . DATA and READ s tateme n ts for s � ring data are the s ame a s  for 

numeri c da a .  S trings in DATA s t atements should be encl o s e d  in quotes , and 

s eparated commas . 

The at for int r in s i c  s tring fur.ction cal l s  i s  th e s ame as tha t  fo r 

�or th e l i s t  o f  s tri.ng fun c tions 1 s e e  s e c ti on 5- 3 .  

mus t e1:d w i th a dol l a r  s i gn �  
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5 .  

5 - l  

to. l ist 

program 

l evel . 

CLEAR 

DIR.�CTOHIES 

Commands d i rect Bl>-S IC to a rrange memory and input/output fac i l i ti e s , 

programs an d to handle oth e r  hous ekeep i n q  detai ls in s upport o f  

ion . BJ,S I C  a c c epts commands aft-;r it orints ' OK '  an d is at comman d 

Se ts a l l  p og am var i ab l e s  to z e ro . 

CLEAR < int exp re s s ion > 

S ame as .but s et s s t ring space ( s ee 4 - l )  to the va�ue o f  th e in teger e xpres s i on . 

g i ven , s tr_�r:g space v: i l l · r emain unGh ange \.Yhe n  Bl1 S I C  is loaded , 

str ing s:pa e i s  s e t  to 5j0 by t,O:s . CLEAR · may be us ed as a p rog ram s t atemen t . 

CLOAD ( <str " n g expres s ion> ) 
I . Causes the c urrent program to be deleted , a l l  va:>:" iab l es to be c l e are d , ar_d t:te 

I 
program on cass ette tape des i s n ated by th e f i r s t  five cha racters o f  <s tring 

.expre s s i on 

program is 

can begin . 

CLOAD*< arr 

into memory . If no stri ng is gi ven , the f i rs t ava i l ab l e  lo be l o a ded 

l<Daded . The c as s e tte READ bntton mus t b e  pre s s e d  b e for ":: the CLOAD 
I 

name> I 

Loads data f � om cas s e tte tape ir1to the s pE: c i f ie d  a r r ay . CL0.7.\D* may be used as a 

program 

can begi n . 

CONT 

Continues 

statement 

occurred un 

ment . Th e c a s s e tte REl\.D b1;':: ton m'J s t be pre s s e d be fore the CLOAD* 

e xe cution a f t e r  a Contro l/C h as been type d or a STOP o r  END 

s been e xecuted . Exe cution resumes � t  the s t atement aft er th e b r e ak 

\s s  i nput from the t e rmina l  \vas interrupted . In that case , executi on 

res umes with the repr inting o f  t.he p rompt ( ?  or prompt s tr i ng ) . CONT is us e ful ir. 

debugging ,  :spe c:.. a l ly where "r: ' in fi n i  '.:e �.OOF ' i s  s uspec t ed . P...n i n !:ini te loop i s  a 
L:., I ' 

--' · 
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s e r i e s  o f  , a tem en t s f rom wh i ch the re i s no escape . 'l'yp ing Con tro l/C cau s (.:: s a b r e ak 

in executi · n and p u t s  BAS I C  in command level . Dir e ct mode s ta t emen t s  c an then b e  

u s e d  to p r  :,[ t i n t c r:1e d i a t e · va l un s , change the v a lues o f  v a r i ab l e s , e t c . Ex(:: cutio n 

c an be r e s t  Jr ted by -typ inq the CONT comwc.ncl , or by e xec ut i ng a · direct mode GOTO 

.s tateme n t , 1 i ch c ::1u s e s exec u t i on t o  r e s ume a t ·  th <': s pe c i f i e d  l i n e  number . 

dire c t  mode e rror has o ccurred duri n g 

the b reak . · xe c ut l on cannot· co n t i nue · ·• th e p rogr am was ,-�o d i f i e d  d1.: r i ng the break . 

CSAVE [ <s t r  n� e xp re s s ion >] 

Caus e s  the 

spec i fi e d 

g i ven , the 

Causes the 

as a progr 

before the 

L I ST [ <l in 

L i s ts the 

line n umn e 

I f  you w i s  

the s c reen 

i t  was s to 

l i s t in gs 

NEW 

Del e tes 

program 

og ram currer, t l y .in m emo ry to be s av e d  on c as s e t te tape un d e r  the n ar�,'; 

the f i r s t  f ive ch aracters o f  <s tri ng expres s i on > I :  :. o s tr ing i s  

og ram i s  s t or.:=d w i. th n o  n mne . · Bo th the HEA D c;r: d  \·J�. IT!::: c a. s s e t te b utton!:: 

a r r o y  to be s c.� v e d  on c a s s e t te ta�x: . CSl\VE" may be u s e .:.�  

Both the READ and i•JRI'::·s .-:· as s e c.tc: but ton s :-nc; s t  be _:::; r e s s .� - i 

i .:;; s ue d . 

I ' . . ' t' . ] . ' I f  rrg ram C 'Jr r e n t _;_ y  10 memory . s t�:<r t: nc_:. I·H C /1 .1e � l Ver: ., Ho E' n _;m_,) e r . . n c  

1 s  g 1 ve n , l 1 s t 1 n g  beg 1 n s  w 1 t i"1 tne lo•.v.:: !;; l n um:::e re c  .1 1 n e  . . t... l S t .l n =J  l S  

e lth e r  by -.:.h e  end o f  the p r oq r a.m  o :-- by -:.yi) i n �; Con t r o l/C .  

1o in c. e r r up t <:.\ l i s t i ng tcmpc- ra r i  ly , t.y >� •� Co n t ro l /S . 'l'he o u tp u t  to I 
I til l  s top u � t i l  y o �  type Ccnt r o l /Q , w h e �  l i s t i ng w i l l  r e s ume from whe �e 

' I  

by the Con-.::. ro l /S .  Th i s  f � c i l i ty i s pa r t i c u l a r ly us e f u l  wh e n  ro v i ew i � g 

ar� too l o n g  to f i t  on t�e s c r een . 

� u r rent prog r am and c l e a r s  al l v a r i ah l o s : ' . U s e d  b e f o r e  en t e r i ng a n ew 

.termi n al . 
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REWIN 

Turns 

tap e , 

FORWA 

turn s 

I f  

5- 2  

I 
cas s e tte motor to permi t repos i tioning o f  the tap e . To rewind the 

epres s the RE\'i" button ; to advance the ta.pe rap i d ly , depress the FAST 
I . 
I 

• button ; to p l ay a tape th ro ugh the TV speake r ,  depre s s  th e READ butte� . 

I 

,
ut the c a s s e tte in record �ode ( RF.A� and WRITE buttons both press ed) . 

d any key on the keyboard s i qn a l s  comp l etion o f  tape repo s i t ioning , and 

I . · f the tape moto r . REWIND may al so be us ed as a program s tater,,r,� nt . 

e numb e r > ]  

exe cution o f
.

the p rogram cu:::-rently i n  memory a t  th e l i n e  spe ci. f i ed . 

numb e r  is omi tted , execution beg ins at the f i r s t  l in e . 

I 
atements . The follm.,ing tab le o f  s tatements i s  _ if:  ted i.n alpl:abet ica :i.. 

orde r .  I n  the tab l e , :X and Y s tan d for any e xpr e s s ior.s . I a:-�d .J s tand for 

expre s ions whos e  val ues 2.re trun c a ted to int egers .. V and w are any var iab :'..2 

. name s . he fo rmat for a 3AS I C  l i n e  i s  as fol lows : 

· <nnn n >  < s tatement > [ : < s tatement> . . .  ] 

whe re nhnn is the l in e  n'.lmbe r .  Un l e s s  othe rw i s e  noted , s t atements may al so be 
I 

i s sued. 

Name 

CLS 

C l e ars 

COLOR 

S e l e c t  

re f e re 

first 

prin ts 

and IN 

3=ye l l  

direct mode commands . 

Format 

CLS 

s cre e n  

I COLOR<color l i s t >  

I . 
pale tte o f  fo ur .co lors for p::.otting and other � creen display . S ubs equen t 

c � to colors is by po s i tion n umber ( 0 , 1 ,  2 ,  3 )  ·in < co l o r  lis t> . The 

ofe ,  color O ,  automatically be come the b ackgroun d color . Th e LIST command 

l ine numbe rs in color 1 an d s tatements in color 3 .  D i sp l ays from PRINT 

Dr appear in cc lor 3 .  fl.vai l ab le color va lues are O=b lack , l=red , 2=green , 

4=blue , 5=magenta , 6=cyan , 7=white . For e xample , COLOR O ,  7 1  3 ) 1 
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p rodu 

LIS T .  

4 ' 3 '  

DATA 

DEF 

va r i -

DH-1 

g i ve s  

I 
I 

e s  a b l a c k  s c reen w i th wh i te l i n e  n urr.be rs and red s ta teme nts shown by a 

butput f rom P ��NT and INPt.:'l' app e a r s  in reel . 
j 

The de f au l t  is COLOR 

0 1, 7 . ( b l u e , y e l l ow ,  b l a c k , vlh i t e ) . I . 
DATA< l is t >  

data t o  b e  r eaci b y  a REJ\ D s ta t e:-men t .  L i s t. e l emen t s  can b e  r. umeri ca l , 

or s tr i ns cons t a n t s . L i s t  e l ements a r c  s e � a ra te d  by conmas . 

[1EF FNV \ < W > ) = < X> 

u s e r- d e f i n e d  f u n c t i on . F � m c ti o n  name i s  ""'N fol low e d  by a l egal 

name . D e f i n i t i o n s  a re � e s t ri c t ed to on e l in e  ( 7 2  cha r a c t e r s ) . U s e r-

s t ring fun c t i ons are n o t  a l l owed . DEF may n o t  b e  u s e d  i n  d i rect mode . 

D I to\ <V > ( < I >  [ , J . . .  ) ) [ , . . .  } 

s p a c e  f o r  a r r ay va r i a b l e s . Mo r e  than one v a r i ab l e  may· b ·:: d i me n s j_ c. n e d  

I M  s t a teme n L  u p  t o  t h e  l i mi t  o f  t h e  l i n e . ·;'h e� v a lue o f  e a c h  <:e xpre s s i on 

maximum s ub s c r i pt pos s i b l e  f o r  th a t  i ! r r a y d i mens ion . The . ma l lc s  t 

s ub s c r ip t 

I I ' 

i s  0 .  \-J:i. th o u t  a D I M  s ta t.eme n t , a n  a r r �1 y  i s  .;�. s s  ur�et� to h a v , m ax i n .'_.d:' 

s ub s c  i�t o f  1.0  lo r e a d: d i men s i or, r e fer Em c0. c': . For examp l e , A ( I , ..' ) i s  as s  tll'"11�"? d 

to h a  

a O I Jv'.  

END 

el 1 2 1  e l eme n t s ,  
I 

slt at emen t .  

· f rorr. A ( ,0 , ,0 ) to !\ ( 10 , 1 .0 !  u :1 l e s s oth e rv: i s e  ir: 

T <:: rm i  ,t e s  exe c ut i on o f  a prog ram . END mav n o t  he u s e d  i n  d i r e c t mode . 

FOR 

il l l ow 

E xe c u  

I F  Z <  

a f te r  

GOTO 

FOR<V> = < X>TQ<y :. [ s !' E:P < Z > l 

repea t�d e xe c u t ion of the S 3 rn e  s t a t e rnc n �s . F i rs t  exe c u t i on s e t s  V=X .  

Jon p ro c e e d s  no rma l ly unti l '·lE :<T is e n .:· o u n t e r e d . � i s  ac:i l e d  to V ,  then land V> =Y , or i f  Z > m  and Vc = Y , BAS I C  �ran ch es back to the s t a teme n t  

I 
EOR . O th e rw i s e , e xe cuti on con t i n ues w i th the s ta t ern� n t  a f t e r  NEXT . 

GOTO< nnn n n >  

l1n con :iJ t ion a l  b ra n ch to l in e numb e r  n n nnn . 
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,·· · 

GOS UB GOSuF\ <nnn n n  > 

Un con d i ti on a l  branch to s ubroutin e ) 
· · J o g l n ning a t  l ine nnnnn � 

IF . . .  GOTO I F  < X >  GO TO <.nnnn.n > 

Same as I F · · ·  THEN e x ce pt GOTO c an only be fo l l o'··e d  b v  � _ a l i n e  n umb e r  and 

not anothe r s t at emen t .  

I F  . . .  THEN I F < X > TFFN < n nn n n >  

o r  I F < X � · TJ !EN<. stat <�me n t> [ : s t a t emc>n t .  . .  ] 

I f  value o f  X < > (' .,  bran c h e s  to l i ne :-: nnn o r  e xf2 �:utes ,-; tatements fo l l ov.'i n g  T HEN . 

I f  X=O , pro c eeds to n e xt 1 '  . . L n e  i n  p r.os ram . 

INPUT INPUT [ < s t r i ng e xp r ess ion ; > ] < V> [ , 'W >  . . .  ] 

· caus e s  BAS IC to r eque s t  input from te rmin a l . Vi l ue s  typed on th e t e rmi n a l  a r e  

ass i gne " t o  the var i ab l e s · in t h e  l i s t .  I f  no s t r i n g  e x p re s s i on i s  g i�en , BAS IC 

wi l l  p r i n t  a que s t i on ; n .-Hk . I f  a s t r i ng e xpre s s i on is g i ven , �AS I :  w i � l  p r i n t 

i t s  s t r i n g  valu e , then a ques tion nar k . I np u t  v a l u e s  sh o u l d  b �  s epa r a t e d  by 

commas , and t e rminated vi i t.l1 .:1 c a r r i<qe re turn . INPCT m a y  n o t  �s u � e d  i n  d i r R � t 

mode . 

. LET 

As s ign s the v a l ue of the e x9re s s i on to the v a r i ab l e . ThE word LET i s  option a l . 

NEXT NEXT ( < V> , < _;·!> • • •  ] 

Las t s tat�me n t  o f  a FOR l oop . V i s  the v a r i ab l e  o f  t�G mos t  r e c e n t  loo? , W o f  

the n e x t  no s t  rece:� t. and so on . N E XT w i th o u t  a V i':.l l· i ab .l e n ar:te t e rm i n a t:�s th e mos t  

r e ce nt F R lcop . 

·ON • • •  G'Yf'J Cl'k i > GOTO < l .i. s t  o [  l i n e  nn;·,::. e r s >  

B�·anche s to l i n e  wh ose n ·.1rnb e r  i s  I :;.., in the :i :i. s t . L i ::; t: e leme n t �; a r e  s epar ated 

by commas . I f  I=0 o r  :-- nLimb e r  of e lements ir: th e l i s t ,  e xe c u t ion con t i n ues .:.t 
. ; 

�� � next s tatemen t . I f  I < 0  o� > 2 5 5 ,  a� error r e s u l t s . 

ON . . .  GOSUB · ON " I > ·::;os uB < l i s t  o f  l i n e  n umbe rs >  

S ame a s  ON . . .  GOTO e x cept _ l i s t e l er.1e r ;:: s are i n i t i a l  l i n e  r·.um.b ers o f  s ubrout i n es . 
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•. , 

OUTPUT OUTPUT�expression > , <x > , <y > ; < co l o r >  

Displays the value o f  <expres s i on >  at the giv e n  <X > , <Y > s c reen coordinates , 

using the color who s e  COLOR array pos iti on is qi.ven by <color> . o ::= <x> ::=112 , 

0 < <  , < 7 ;., - Y� - , ,  Nume ri c values for <expre s s ion> are printed as desc.dbed 

in s e c tion 2 - 1 . 

PLOT PLOT<x> , <y > , <color> 

P lots a dot on . the s creen at the given . <x> , .  <Y> pos it i on us ing the color \vhose 

COLOR array pos it i on i s
. 

given by < co lor> . The s creen origin ( 0 , 0 )  i s  the lowe r 

PRINT PRINT <X> ( , <Y > . . .  ] 

· Caus e s  va lues o f  express i ons in the l i s t  to be printed on tne termi n a l . Spacing 

is determined by punctua tion . 

PUNCTUATION 

othe r or none 

Spacing - next prin ting beg ins : 
at beginning o f  n ext 14 co l ��n zo�e 
imme d i ately 
a t beginning o f  n�xt l ine 

String l i terals may be printed if enc los ed by ( ' ' )  reark s . S tring e xpre s s ions 

may be prin ted . · 

READ READ <V> ( ,  <i'h • • .  ] 

As signs values in DATA s tatements to vari ables . Values are a s s i gned in s eque�ce 

starting with the first . v.al ue in the first DATA statement and the fi rst variab l e  

i n  the REfi.D l is t .  Later READs continue from whe re the l a s t  le f·t o f f , un less 

the RESTOllli s tatement h as been executeq . 

REM REH ( < remark> )  

Al lows insertion o i  remarks . Not executed , b u t  may be branched to . 

RESTORE RESTORE . 

Allows data f rom DATA statements to b e  r eread . Next READ s tat ement afte r  RESTORE 

begins w ith f irst data i te m  of first DATA s tateme�t . 
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RETURN RE TURN 

Term i n a tes a s ub ro uti n e . B ran ches to the s ta ter.<ent a f t e r  the c a l l in g  GOSlJB . 

RETURN may no t be u s e d  i n  d i r e c t  morle . 

RE�JIND 

Turns on cas s e tte mo tor to pe r:ni t repo s i tion i n g  o f  the tape . ·:-o re,..,inc the 

tape ·, dep re s s  the RE\� but ton ; to advan ce th e tape rapi d l y , dep re s s  the Fi\ST 

FOR\vARD b u tton ; to p l ay u t.ap<� throwih t he T V  s p e ak e r ,  cle p r � s s  the READ but ton . 

Do not put the c as s e tt e  i n · re cord mode ( READ an d . l>J f< I TE but.tons both p re s s e d ) . 

P re s s ing an y  k e y  on th e k e yb o a rd s i. g !1 a l s  comp l e ti on o f  t ap e  re;::>o s i t ion in g , an d 

. turns o f f  the ·tape mo to r . 

SOUND SOUN D < e xp l > , <exp 2 > 

Gen e ra te s  var i ous s o u n d s  d ep e n d i ng on va l ue s  g iven fo r < e xp 1 > , < e xp 2 > .  

SOUN D 7 , 4 096 t u rn - o f f  a�y s ound . s aUND 0 , 2 4 A � 4 prod u c � s  � s i re n ; Sl U�D 3 , 3 2 

a low b u z z ; SOUND 3 , l o? a m e d i um  b uz z ;  SOL""l D  .: , 0 a h i gh �u ?. z .  

STOP 

Stops prog ram e xe c ut i on . !3A.:3 I C  e nte rs comr.wnd l e v e l  a n d  p r i n t::: BREAK L1 L I N E  

nnrinn . S�OP may n a t b� us e d  iD d i re c t  mode . 

TQNE 

Gener a t e s  mus · ca l t sn : e s  w i  �h f reque n •.:y b a s ed on l/ < f.? XP l > ,  :or l e ng t h  o f  t i me 

p ropo rt i o n a l  to < e xp J > * < e xp 2 >  . .z:..·J o .i J  the u s e  o f  n e g c:. t. .�vc o r  l arge po s i t i ve 

values . for <e xp l * < '.� :q:· 2 > ,  as the s e \; i l l  prod u c e  :> x t re me l y lor. c; - l a s t i "l g  t on e s . 

Res t r i c t s  no rma l s c r ·:= e n  � c ro l l i n g to a por t i o n  o f  the s c � e s- i. . T h e n uri:J E  r o f  

pi xe l s o f  ve r t i c a l  s c r o l l in q  space i :;; g i ven by < e xo > .  To comp�_:te th e nurtb e r  

of pixels r equi r'ed t o  p r o v i d e  ? J  r r i � t.  l i n e s  o f s c ro l l i n o  SPi1 C e  I 1..1 S e  the formula 

(N+l ) * 6 .  
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5 - J I nt r in s i c  Fun c ti ons 

. ' " . 

BAS IC provides s e ve r-a l  commonly used r :umeric and s trins ::tmctions that may be 

cal led froln you r p rogram without furth er defin i t ion . I ndiv i duc l func�ions 

a r e  d e s c r ib�d i n  2 l phab e t i c  order be low . A l l  s u ch fu n c t i on s t a k e  the bas i c  

form : 

n arne ( X [ , Y • • • l ) 

where name i s  the name o f  the f un c ti"un , and X and Y . . .  a r e  fun c -c i on arg men t s  

( vari ables ,. expre s s i on s , or cons tan ts o f  the approp t i a te d a t a  :�yr .: ) :  ,lume r :'. c 

functions may be u s e d  in BAS I C  commands or s t. a t eme n t s ,.,he r ever "" numer i c  expres s ion 

i s  permi tte a  J s tri n g fun c tions whe r e ve r  s tring· expre s s i ons may b2 us e . 

Examp l e s  

BAS I C  S t ateme n t  Type Function E xam9 l e  

as s i gnme n t  LF.T A = E XF ( X )  

loop con t ro l  FO R I = l  TO AnS ( X )  

condit ional b ranch IF COS ( X )  THEN 2 S G  

con catena t·i on A S = " TOTAL= " + S T H. $ ( 'TL ) 

The fol lov;ing t ab l e  l i s t s  .::. :1  a lphabe ti c o r d e r t h e  ;, ::nne o f  each i r. tr i n ::: l �  Lm c ::: i o  

i t s  c all form a t , and a �es c r i pt i on o f  i t s  purpo s e , inp u ts , and o Ltputs . 

Function 

l\BS ABS ( X ) .  

Re turns ab s o l. u te va l ue of e x p re s s i. or, X .  AB S ( X ) = X  i ::'  X>=fi , - X i f  X< 0 .  

ASC ASC ( X $ )  

Returns the ASC I I code o f  the f i rs t cha rac t e �  o f  the 

are i n  appe nd i x  A .  

ATN ATN ( X )  

" '"" ;\Y • .''..S C I  I coc: e s  

Returns arcta� gent ( X ) . Re su l t i s  in r ad i an s  i r  r an g e  - p i / 2  to p i / 2 .  
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i . . . 

CHR$ CHR$ { I ) 

Re turns a string whose one el ement has the ASCI I character identi f i ed by 

code I .  AS C I I  coJes a re in Append i x  A .  

COS COS ( X) 

Returns cos ( X ) . X is i n  radians . 

EXP EXP ( X )  

Re turns e to the power X .  X mu:; t : )e <= 8 7 . 3 3 6 5 . 

F I RE F:T: RE  ( X )  

FIRE ( O )  re ads th e h i t  but.ton on the l e ft j oy s t i c k  con t ro l , F I RE  ( 1 )  reads the 

ri ght hi t button . FIRE r eturns a 0 if the bn · ton i s  pre s s ��d . 1 i f  n o t  p r e s s e d . 

PRE FF:E ( 0 )  

Returns nurnb e �  o f  byt e s  i n  ll'e :nory n :)t being u s e d  b y  B AS I C  o r  ·:h e cur rent program . 

I f  .argument is a s t r i n g , ::e turns n u mb e r  o f  f r- e e  >:>y t<?! !3 .l. n s � r i n g  space . 

INSTR$ I NS T R S ( X )  

l·lai t s  for k eybo a r d  inptlt o :: X ch a r n. c te rs . No promp ': i s  g i ve n , .o i nput. i s  

d i s p l ay e d  o n  the ::; c r een , ;;� n d  no ca. r :· i age r e turn i s  rt::: qu i. re ci  to t e nn i n  t e  i npu t . 

Re turns input as a � t r in g  o f  l eng t �  X an d l e a ves the s cr e e n  disp lay una f fect e d . 

<· < . 0 -X - 2 .5 5 . 

INT INT ( X) 

Retur'J'\s the l a .r ge � t  .:. n t e g e r  ..-= X 

· 'JOY �:OY { Y. )  

JOY ( 0 )  r e ads t r: �� po s i t i o n  o f  the l e f t  j oys t i ck . J:J 'I ( 1 1  re ads t.he r i g:'l t. j oy s t i ck .  

JOY r e turns va lues a s  ind i c a t e d  be low . 

Left 
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LEFT $  LEFT$ ( X $ , 1 ) 

Re turns l e f tmo s t  I ch a ra c te rs o f  st.r :_n g  X $ . 

LEN LEN ( X $ ) 

Re turns l en g th o f  s t ring X $ . Non-prin ti n g  ch a r a c t e rs and b l anks are 

counted·. 

LOG LOG ( X )  

Returns n atural ( b a s e  e )  l o g  o f  X .  X >� 

MID$ M I D $  ( X$ , I  ( , J ) ) 

W i thout J �  returns r i ghtmos t characters from X$ b e g i n n i n g  with the Ith 

ch aract e r . I f  I >LEN ( X $ ) , HI D $  r e tu rn s  the nul l s t ri n (l .  0 < 1 <2 5 5 .  I>Ji ::.h 3 

a rguments , r e turns a s tring o f  l ength J o f  ch � r a c t e r s  from X$ beqinn · n  I 
w i th the � th char a c t e r . I f  J i s  g r eater th an ·the n umb e r  o i  cha �-a c t e r s  i n  

XS  to th e r ig h t  a �  I ,  MI C �  r e turns c h e r e s t  o f  th e s t r i � 3 . 0 < =J �� 2 5 5 . 

rum Ri'\D ( X )  

Return s a l random numb e r  b e tw e e n  � and 1 us i ng the un i form p rob ab i l ity c i s t ril- ·t i.on . 

x >� g ive s
, 

th e n e x t  n umb e r: in the s e q uence o f  random nu;11.bE'rs . !�=0 r epea t .s  th ..; 
t 

l a st n umb e r  re turne d .  X <  Q ' . n i  t i at e s  a new rand.o;:, n u mb e r  sequence . S equences 

s ta r ted wfth the s ame neqa tive n umb e r  w i l l  b e:· the s ame .  

POS PGS ( I ) 

Retu rns the s c r e en co l umn po s i t i on at which ne x t c h a r a c t e r  wou l d  print . 

Leftmo s t  o s i t i on =0 . .  

POT POT ( X )  

POT ( O )  r e ac s the l< no� o n  the l e ft j oy s t i ck con t ro l ; POT ( l ) reads the :e i gh t 
I 

knob . Depend i ng on th e pos it ion o f  the knob , PC.'T r P tu:-:·�·. s  a v a l ue b e tween 

3 and 2 0 0 ·: 

RIGHT$ RIGHT$ ( X $ , I )  

Returns r " gh tmos t I cha rac te rs o f  s tri ng X $ . I f  I > = L EN ( X S ) , re turns X$ . 
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SGN S GN (X)  

If X>� , r eturns 1 ,  i f  X=� returns � '  i f  X <% ,  re tu rn s - 1 . F o r  e x ampl e , ON 

SGN ( X) + 2  GOTO l�fif , 2.0� .. 3�� b ranches to 1�% i f  X is negat ive , 2 0 0  i f  x i s � and 

3�� i f  X ip pos i tive . 

S I N  I S IN ( X )  

I 
Returns the s i ne of the va l ue o f  X in r adi ans . COS ( X ) = S IN ( X+ 3 . � 4 l 5 9/ 2 ) . 

SPC S P C  : I )  

Gener ates string o f  I b l anks . � <= I <= 2 5 5 .  

SQR S QR ( X ) 

Returns square · root G f X .  X mus t b e >=0 . 

STF,$ S'l'RS ( X ) 

Returns string repre s 8 n t a t i 0n o f v a l ue of X .  

TAB TAB ( I )  

Spaces to pos i t i on I o �  the s c re e n . Space . 0  i s  the l e f tmos t s pa c n , l S  t h e 

righ tmo s t .
· 

I f  the c 2. r r i age i s  a l re ady b eyond space I ,  Trl.B t, as n o  � f f e c t .  

May only b e  used in P RI NT s tatemen t .  

TAN TAt\1 ( X J  

Returns t angent ( X) . X i s  i n  r a d i an s . 

VAL V,!\L ( :\ $ ) 

Re turn s  rn:.mer i c a l v a l ue o f  s t r i n g .  X $ . I f  f i r s t  no.n-blan;< cha r a c t e r  o f  X$ i s  not 

+ , - , . or a d i g i t , VAL ( XS ) =f .  

S - 4  Spe c ial Chara c t e r s  

BAS I C  "re cogn l Z f� S  s eve � · -:� 1 char 2. c :. e r s  in t�1 e AS C: i i f on ':'. as hav i:Jg spe c i a l  

fun c t i on s  i n  c a rr i ag e con t ro l , ed i t i n ?  an d J-' ros r a m  i n te r ::-up t i o n . Ch ara c ters 

s u ch as Con trol /C , Con t r o l/ 5 , e t c . a r e typed hy h o l d i � g  dow n the Con trol key and 

typing the des ignated l e t te r .  

I 
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Typed as Printed as 

S eparates stattments in a l in e . 

? ? 

equivalent to P RINT s tatement. 

Carri age return 

Enters commands , s tateme n ts , or da"':a into memory and returns print pos ition 

to beginning of a n ew l i n e . '  

( backspace )  

· Er?ses last character typed. 

Contr o l /C 

.�I nte r rup t s  e xe cut ion :;, f  c u ru: n t  p rogram or ::.. I S T c:orun aa d .  Takes effect a::t e ·�· 

executi on J f  th e current s t ate�en t  o r  a f te r  l i s t i ng t . e curreh t ! in c . 3A S I � 

goes to command l _ vel anc typ es OK .· C'ON'l' co!'.:m an d r e s ume s e xe cu t l )r . _o c·: e 

s e ction 6 - l . 

Contro l/0 

Suppresses al l o u tp -..: t: wn t .: l an INH J'l' s tateme r . ':: i s  encot.:r.. te red , L r.o ·t':'l e r  

Con tro l/0 i s  type d ,  a n  e rror occurs o r  Bl.\.S I C  r e tu rn s  to c cm:na11 � l e vel . 

Contro l/'2 

Caus e s execution to res u�e after �on tr ol/S . Con trol/S and Co� ro l /Q � av 2 � o  

e f f e c t  ' .C  .l .J.. no p rog ram . or =c:nman d  i s  b e i n g  execu�ed . 

Control/S 

Caus es· p rogram or co1mnan d e x e c u t i o n -co pause w-.t i l  C ·�··r t :!:'o l/Q o r  Contr•:c :. ; c 

is type d .  

Control/U 

S ignals that l i n e  b e i ng input should be ignore1 ;  g 0� er a tes car r i age return . 
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5 - 5  E rro r M e s s a g e s  

.l\ft e r  a n  e rr o r  o cc urs ,  BASIC returns to comman d leve l a n d  type s  OK . Vari ab l e  

value s a n d  th e p rogram t e xt remai n i n t ac t , but the p rog ram c annot b e  conti nued 

· by th e CO��T comman d . Al l GOS UB and FOR con text i s  l os t .  The p rog r am may be 

conti nued by di re c t  modf"" GOTO ·' hm-;eve r .  Hh e n  an e r ror o c curs i n  a di r e c t  

s ta teme n t , n o  l ine r.urnb e r  i s  p ri a t '" rl .  Fo rmat of  e rro r r�e s s age �: : 

Di r e c t  S t a te me n t 

I n di re ct S tatemen t 

? ��X E RROR. 
? XX F RROH BJ YYYYY 

wh e r e  XX i s  the e rro-: code <m c1 YYYYY i s the li:1e number wh e re the e r r o �-

o ccurre d .  The fol lowir. g .'ire the po:;; s i b l e  e rror code s  a n d  thej_ :: me an i n gs : 

E RROR CODE E XTENDED E RRO'?. :-lE S S AGE: 

B Si �B S C?. I P T  OUT 0? RAN (;E 

J.\...n at tempt was . made �o re f e r e n c e  a;-. a rray e l er:1en t wh i ch is ou t s i de thr� 

dime n s i on s  o f  the -:t r ray , or the wr c :-,g n uwbe r  c f  -i irne n s i. ons a rP u s e d  j_;-J an 

a rray r e f e ren ce . 

CN C.f..N I 'I' COl\l T I N l'E  

_n_t tempt to cor t i n ue a pro gram whe n non e e x i s c s , a d i re c t mode e r ro r occurred , 

or a f te r a modi f i c a ti on was made to th e p ro g r am .  

DD 

Aft e r  ."ln a r r ay was d ime n s ioned , an·o th e r  d i me n s i o n  s t a t: e me; n t fo r the s ame a rray 

was e n co un t e re � .  Th i s  e r ror o f�en o c c u rs i f  a n  a r ray has been j i v e n  the de f a u l t  

d i men s i on o f  1.0' an d l a. te 1� i n  th e ;-n og r arn a D I M  s t a teme n t  i s  fo •.m d  for th e s a me 

a r r ay .  

fC ::: LLEGJI.L F!RlCT I O:l Cl\l . L 

The p a rame t e r pas s e d  to a n umer i c  o r  s t r i ng f un c t i on v a �  o u t  o f  �ange . FC 

e r ro r s  c an o c c u r  due to : 

l .  a n e g a t i ve a r rav s ub s c r i p t  ( 'J ':' l\ ( - 1 ) =0 )  

2 .  a n  un re a s q n ab lv l::l rgc :1 r ray subs c ri P t  ( 3 2 7 6 7 )  
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3 .  LOG w i th n e ga·t i ve o r  zero aigun,ent 

4 .  S Q R  w i th n e g a ti ve argument 

5 .  AAB wi th A negative and B not an i n teger 

6 .  C a l l s  to MI D:; ,  LEFT$ , �IGHT$ , TAB , SPC , FI RE ,  POT , JOY , 

PLOT , OUTPUT , INS TR$ or ON . . .  GOTO with an improp e r  a rgwnent . 

I D  :LLEGAL D I HECT 

Ce rtain s tatemen ts are - l e g a l  on ly iP. indirect mode . S e e  in di vi d ua l s tatement 

entries in s e c t i on 5- 2 .  

LS S �'RHJG TOO LONG 

An attempt was made to create a s tr in g  more than 2 5 5  ch aracte rs lon g . 

HI S S I NG OPE P..r'I.ND 

An at te.mpt was made to exe cute an i c :cmp l e t e  com.:-nar-,d ,  s taternent , or fun c t i o!"! 

c a l c u l a t i on . 

NF NEXT WI THot:T FOE 

The v a r i ab l e  i n  a N E XT s t ateme nt co r_ e spond s t c no previously exe c�ted FOR 

s tateme n t . 

OD CU'r OF DAT.:i. 

A READ s t:ateme n t was exe c uted but a l l  of the DATA s t at eme n ts L-, 7.:i:e pr::lg ram 

h ave a l re ady been read . The p rogram t r i e d  to read too much data o� i n suf� i c i ent 

data was \nc luded in the program . 

0!1 r)'JT OF Jv!:SMCIRY 

Program i s  too large , h a s  too many v c. �.� ab l e s , t:oo many E'OP. loop s , too ma ny 

GOSUBs o r  too comp li ca t e d  e xpres s i o n s . S e e  .:l.pp e n d i x  •: .. 

OS OUT 0? S TRH?G SPF.CE 

S t ring var i ab l e s  exceed amoun t  of s trin g space a l l o c a t e d  ior them . Us e the 

CLEAR command to a l l o cate more string space or use smal l e r  s tri. r.s·s c r  few e r  

s tring va r i ab les . 

/ 

, • 
, . 

' 
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ov OVE RFLmv 

The re s u l t  o f  a c a l cu l a t i o n  '-'las too l a rge to be r e p r e s e n t e d  i n  Bl\S I C '  s number 

fo rma t .  I f  a n  un d e r f l o� o c · urs , z e ro i s  g i ve n  a s  the r e s u l t  and e x e c u t i on 

con t i n u e s  w i th o u t  2- L J  e r ro ;:- me s s age b e .:.. n c; printed . 

RG �'TC RN �V IT! [1JU'T GOSUB 

A RETUR� $ tate:nen t  vJ <! S e n co u n t e r e d  · .. Y: :� o re a p : :: e v i o us Cu.S U3 s t a t�2 >1c n t  w a s  

e xecuted . 

SN 

Mi s s i ng p a r e n th e s i s  i n  an expres s i on , i l l e g a l c � a r a c t e �  in a l i n e , i � co � ! 0 C t  

punc tua t i o n , e t c .  

S T  

l- s t r i ns '-!xpre s s ion · .. ; e. s  t.o0 l c n g  or t oo comp J  e x . B r r.: a k ' i +:.  i n to ::.,:') o r  m ; c  

sho r t e r  o \ e s . 

r i gh t  h a nd s ide was a s t r i n g , o r  v i ce - v e r s l :  a r  a f un � t i o� � � l ch � z p 0 c t n d a 

U F 

?.e f t� r en ce 1i'.'21 S  n·. a d e t t:; t: l l S r ? l'  r : • -. : i n r� �-1 . f u :  . . c t i or, ·('; �· i .::. h :·· tl r: : f : V I. ' L h c ··� n Ce l J :. ·. cl . 
� 

· ':'he 1 ine r·�· fe rn n c�· i ., a G'T"•:' . G·JSl'B , "· ·· I F'  . . .  T i !E'l  '.v a s  t :) a · 1 i n e  vi[l i cl� doe s no t 

e x i s t .  

Can ·:J c :-; u r ·� .. ' i t:·1 i r : t ·� _. · · :� · ; j v i. ��· 1 o : . � l �.; �..t-1(· ;_ ,  as f l u ct t .i n rj f ... ') : :. t _ ,-: .i v i s i o n . IJ t r .  e:. 
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5- 6 Res erved Words 

I ,  • • 

Some words are r e s e rv e d  b y  the BAS I C  interpr e ': e �  fo r u s e  as s t:.atements , corrL>nan ·:ls , 

ope rators , e tc . , and thu s  may not b ·2  u s e d  f o r  v a r i ab l e  o r  fun c t i on names . I n  

addition t o  t h e  words l i sted be l01" , int rins i c  f un ct i o n  n ame s. a re reserved words . 

RESERVED WORDS 

AN D  NEXT 
CLEAR NOT 
CSAVE ON 
CLOAD OR 

. COLOR OUTPUT 
CONT PRINT 
DEF READ 

DIM . REM 
END RESTO RE  
FN RETURN' 
FOR REWIND 

GOSUB Rill..J 

GOTO . S OUK D 
IF S TFP 
INPUT STOP 
LET THF.!-1 
L I S T  'J'() 
NEW 'l'ONE 

WI NDOW 

. 7 0 



A P ? s::m r :< ' r. 
AS C I ! c.:::.:L-=�.:...c-: ::: :::t 

-
COD E S  ---- -------

D E C I :1AL C:::!�� - :) E: C H\1\.L C: 2 i\.H . • 

fJ O O  NOL J 4 3  + 
0 13 1  SCE 3 4A 
I:Hl 2  STX J 4 5  
1Hl 3  :::Tx e 4 6  
�HJ 4  EO': ,-, I � I :) "-t I 
fHJ S  L'1Q 0 4 8  tl 
fHJ 6  .\C:K � 4 9 J. 
kHl7 BEL J S 6  . -

1.. 
a a a  BS 3 5 1  3 
�HJ 9  fiT 'cJ 5 2  4 
� n a  ti' frJ 5 3  c.; ..1 
a 1 1  ilT 13 5 4  6 
a 1 2  FF 6 5 3 .., 

I 
I H 3  C.'\ a s r-;  3 
i U 4 so a 5 7  9 
0 1 5  S I  � :: 8 
0 1 6  Dt.E 3 5 9  
f.l l 7  OCl g 6 fl < 
a 1 a  CC2 , ,.. . !; :: . .l. "" 

a 1 9  CC 3 J t  2 ' / 
a 2 e DC 4 :: 6 ..:  ., 

9 ::! 1 �A� 0 6 -t � 
(3 2 2 s·� 0 6 5 . 

•"'-
� 2 3 ET3 0 6 6  3 
;) 2 4  Ou'i 8 6 7  ,... I... 
8 2 5  E::1 0 6 3  ;:; 
J 2 5  S'C3 6 5 9  .... 

;p -- I ES C..;? £  rl i  () =' 

a 2 s 2S a 7 l  G 
J :2 9  GS 3 7 2  E: 
g 3 o  :::t.S g - .,  --

I .J .l. 
8 3 " c;s a -:- 4  
'11 3 2  S ?ACZ J 7 S  -�' 
8 2 3  (1 7 6  .. 

...) 
6 3 4  II a 7 7 �1 
J 3 5  .J. � 7 3  N 7 
a ., � - 0  s 2! 7 9  .o 
;} 3 7  � e a  .. :? 
i) 3 8 ' & · \3 8 1 (., ""' 
3 3 9  :1 8 2 . ;{  
;3 4 ;)  I � 8 3  c I 
;J -L:. ) 'iJ 8  4 ., -

J .1 '"'  "' J 8 5  . .  
. - ... 

r..c= L i n e  : e e c  ? F =r :' o : ::J.  ? e -e d  :.:\.= Ca.: : i as e  

D 2 C I :1AL 
6 2  6 
C i3 7  
6 8 8  
0 8 9  
g 9 J 
0 9 1  
0 9 2  
3 9 3  
0 9  
13 0 -

.; .:;)  
� 9 6  
a g ·:-
0 9 3  
0 9 9  
1 0 YJ 
1 X3 1  
1 2 2 
l .J ::;  
1 3 ·4  
1 r.: •• 
.I.. �� ::>  
1 .3 6  
.. - _, :. �) I 
L 3 8  
l J 9  
1 1 � - · - t .. 

l l l  
1 1 

'? 
.... .. 

l l ; 
l .i.  4 
1 • -' "' .... -"' _, 

1 • � 
... ...!.. 'C , 1 -r 
.... _ 

1 1 8  
'l , 0. - -� *' 

1 2 D  
1 2 1  
l 2 2  
1 2 3 
1 2  ·1 
1. 2 5  
1 2 6  
1 2 7  

? .. e t u : ':"  .. 

CaA.c1 . 
v 
·�� 
X 
,, 

z 
l 

\ 
1 
� 

< 
� . 

a 
';J 
c 

e 
... 
·-

u 
; 
..:, 
.i 
)< 

r: 
·� 
? 
,. � 
,., . .. 
:: 

. , 
7 
',ol 
;·: 
"! 
� .. 

( 

D E L  

J S:::...:1 �uto u t  



A. Space A l l o c a t i on 

P. PPE N GI X B 
SPACE l-\N D S PEED H INTS 

Th e rne_:nory space requ i re d for a program d ep e n d s , o f  c o u r s e , on t�e numbe r and 

kind of e l emen ts in the proy .r.:tm . The fo l low i n g  tab l e  c on ta i ns i n forma tion on the 

space requi red for th e various prog ram e lements . 

F. l e me n t  

Va ri ab le s  

i n t e ger 
f J.oati ng po i n t  
s t ring 

S p a c e  Re quired 

5 byte s  
6 byt e s 
6 by t e s  

Ar rays . .  Le t ;,1 f. o f  e l emen ts , D = t o f  dimens i ons . 

i n teger 
f l o a t i n g  poin t  

s t Y i ng 

Func t ion s 

i n t Y in s i c  

u s e r-de f i r. e d  

Re s e r ved Wo r d s  

O the r Charac t e r s  

S tack Space 

a c t i ve FOR l op 

a c t i ve GY; UB 
pare n th c o e s 

tempor a ry r e s , l t: 

B .  Space H l n ts 

2 * ( N  + D) + E by t e s 

( 4  * N ) + ( 2  * D )  + 6 by t e s  

( 3 * N )  + ( 2 * D )  + 6 b y t e s  

l by t e  f o r  the c a l l  
G by t e s  f o r  t h e  d e f i n i t i on 

l b y t e e a ch 

1 byte e a cr. 

1 6  �y t e s  

5 by t e s  

' 6 b'/ t e s  e ach _· e t  
1 0  by t e s  

The s p a c e  requ i r e d  t o  run a program r: 1 av b e  s i gn i f i c an t ly reduce d '.vi thout 

affe c t ing e xe cu t i o n  by fo l low i n g  a few o �  the f o l low i ng h i n t s : 

L Us e mu l t i p l e  s t atements pe r l i n e . E ach l i n� i1as a 5 oyte ove rh e ad for the l ine 

numbe r ,  e t c . , s a  the f ew e r  l i n e s  th e re ;;;. re , th e .L e s s  s t o r a g e  i s  requi red . 

· ... 



2 .  De lete unne c e s s a ry space s . = � s tead of wri ti ng 

I 
1 0  P RINT X ,  Y ,  Z 

us e 

1 0 P RINTX , Y , Z  

3 . D e l e t e  REM s t a teme :: t s  t o  � a v e:· 1 byt e for REM and 1 b y t e  f o r  e a ch ch aractc :· 

o f  th e remark . -.., 

4 .  Us e var i ab les i n s t e a d  o f  co:1 s tant s ,  e s p e c i a l ly i n s i d e  f�) r  l o ops , <md ·,.;h e r . the 

s ame va lue is u s e d  s e v e r a l  ;: i. mC! S . F o r  e x 3 ;np l e ; u s i n g  t':: e co:1 s t a n t  3 . l 4 l 5 :J ten 

times in a program u s e s 40 by t e s more spa ce than a s s i gn i n g  

1 0  P= 3 . 1 4 1 5 9  

on ce an d u s i ng P ten t i me s . 

5 .  Us i n g  EN D as the :[.a.s ':. s r.: a :-. cn.<:: !l t o f  a .c·r o g r am i s  n o t  n e c ·2 s s a.:::·�· :� nd tak e s  f i v c: 

extra by te s . 

6 .  Re use u n ne !�d;:! d ·ia r i c.b l c s  i. n s t e <d o f  dE; : i n i n g  new v a r :". a b l e s . 

7 . Us e s ub r ou t i� e s  i n s � c a d  o f  � � i � i � g  th � � arne co d e s e ve � a l  t i � e s . 

8 . Us e the z e ro e l em� n ts o f  a r rays . 

1 0 0  Hl A ( l O )  

has e leven e l eme n ts , A ( U ) th r o J�h � .! 1 0 ) . 

C .  S p e "' d  H i n t s  

e xe c u t ion t i me . 

r e f e r e n ce . Va r i ab l e s a t  ti·. � h _ . � d o f  til '.: '>1n l e  tak e l e s s  t i me t o s r" u :-:-c":: f o r  th a n 

thos e a t  the e nd . Th e r -2 f o ro:: , r :c :J s e var i :: : < !. e n ame s a n d  k e c :; th0 l i s t  of v a ri ab l e s  

. as sho r t  a s  r o s s ib l e . 



-

3 .  Us e NFXT wi thout t h e  i ndex vari ab l e . 

4 .  S tr i n g  var i ab l e s  s e t  up a de s cr ip tor which con t a i n s  the l en g th o f  the s tr i n g  

and a po i n te r  to the f i rs t memory l o c a t i on o f  t h e  s t r i n g . As s tr ings are man ipul a ted , 

s tring space f i l ls up w i th in terme d i ate .re s u l t s  and ext ran
.
eous mater i a l  as wel l as 

the des i re d  s tr i ng i n f o rma t io . . .  

When thi s h appe n s , BAS I C ' s  " g a rbage col l e c ti on " rou t i n e  c le ars o � t  th e unwanted . 

mate r i a l . The f requency o f.  g 2 rbage co l h : ct;ion is i n v e rs e ly p ropo r t ional to the 

amount of s t ring spac e . The more s t r i n g  spa ce there i s , the longer i t  take s to 

f i l l  w i th g a rbage . The t ime g arbage co l le c t i on takes i s  proport i on a l  to the squ a ;:- e  

o f  the n umb e r  o f. s t r ing var i ab l e s . There fore , to mir: imi ze g arbage co l l e c t i on t i me , 

make s tr i ng space as l arge as pos s i b l e  a:i d use as f ew s t r i r. g  var i ab l e s  as pos s ib l e . 



A P P E � D I :>( C 
. AT H E � AT I C A L  F UN C T I ON S  

D e r i v ed F u n c t i o n s .  

Th e f o l l o w i n g f u n c t i o n s , w h i l e  n o t  i n t r i � s i c to a AS I C ,  
c a n b e  c a l c u l a t e d u s i n g t he e x i s � i ng B A S I C  f u n c t i o n s : 

· · f u n c t i o n : 

S EC A N T  
COS E C A N T  
COTAN G ENT 
I N V E RS E S I N E 
I N V E R S E  C OS IN E 

I N V E R S E  S EC ANT 

I N V E RS E  C OS E C ANT 

I N V E R S E C OT A N G E N T  
H Y P E R B O L I C  s r :.; E  
HYP E RB O L I C  C O S I� E 

H Y P E R B O L I C  TA N G E NT 

� Y P E RS O L I C  S EC � N T  
H Y P E R3 0 L I C  C O S �C A�T 
H Y P E R3 0 L I C C Of A N G E � ·r 

I N V E R S E  H Y P E R 3 0L I C  
S I N E  
i N V E R S E  H Y P E R B O L I C  
C OS I N E 
I N VE R S E  H Y P E RB O L I C 
TANG E NT 
I N � E R S E HY P E RB O L I C  
S EC ANT 
I N V E R S E H Y P E R B O L I C  
C OS EC ANT 

· I N V E R S E H Y P E RBO L I C  
C OT A N G E NT 

A· MO D B 

3 AS I C  e q u i v a l e n t : 

S 2C ( X )  = 1 /COS ( X ) 
C S C ( X )  = l / S I N { X l 
C OT ( X ) = 1 /T A � ( X )  
A RC S I N ( X ) = A T � ( X / S Q � ( - X * X + l ) )  
� RC C OS ( X ) = - A T �  X ( X / S Q R ( - X * X + l ) ) 

-+: 1 . 5 / 0 8 
. 

A RC S E C ( X )  = �TN ( X S Q R ( X � X - 1 ) ) 
+ S GN ( S GN ( X ) - l l * l . S : J B 

A RC C S C ( X )  = ATN ( l /S Q R ( X * X - 1 ) ) 
. + ( S GN ( X ) - 1 ) * 1 . 3 7 �. 8  

A RC C OT ( X ) = A TN ( X ) + l .  J - 0 8  
S I :-.J H ( X ) = ( S X .? ( X ) - C X ? � ·-X ) ) / 2  
C OS H ( X )  =

· 
( E :< P ( X ) + t: X .? \ - X ) ) / 2 

T A N H ( X ) = E X P ( - X ) / E X ? ( X ) + E X � ( - X l ) 
* 2 + 1  

S EC H ( X )  = 2 / ( E X ? ( X ) + C.: X ? ( = X ) ) 
\.." SC � I X )  = 2 / ( E X P ( X ) - C: X ? ( - X i i 

C JT H ( X )  = E X 2 ( - X ) / ( E X� ( X ) - S X P ( - X ) ) 
* 2 + 1  

A RC S I N H  ( X ) = LOG ( X +S Q R 1 X * X + l } ) 

A RC C OS H ( X )  = LOG ( X + S 0 R ( X * X �- l ) ) 

:\ RCTANH ( X ) = LO G ( ( l + X ) / ( 1 -X ) ) / 2 

.-\ RC S E C H  ( X )  = LOG ( ( S Q R ( - X *' X ·I- l. ) + l ) /X )  

1\ RC C S C H ( X )  = LOG ( ( S C N  ·. X ) * 
S Q � ( X * X + l ) + l ) / X 

.\ RC C O'r H ( X )  = LOG ( ( X -+· l ) / ( X - l ) l / 2  

A-B '"' I NT (A/8 )  



AP . .S. i DIX D 
USING THE CAS S ETTE TAPE U�r � · 

Programs may be s aved on cas s e t te t.ape by means o f  t h e  CSAVE command . CSAVE i s  

u s e d  i n  di r ec t or ind i r e c �  mode , and i ts format i �  a s  f o l  OWS i 

CSAVE [ < s tr ing expre s s io n > ] 

The program currently in memory i s  saved on cassec:te undGr the n ame �pec ified by the 

first f i v e  chara ct e r s o f  the s tr i ng e xpr s ss ion . ror e xamp l e ,  the pro gram named h 

i s  s ave d b:/ . SAVE . ., �- " .  I f "  n o  s tr i ng i s  g i"Ve n , the p r o g r a .n i s  s t o r.::d \li h n o  ·n .:un . • . 

:\ f tc:· : · CSAVE i s  comp l e ted , BAS IC c:: lways r e t u rns t.o comma r:d l •.: ve l . " ro g rams 

are w ri t ter, � ;, tape i n  BAS I C ' s  i n ternal repre s e m:. a t io n . V a r i ab l e  va l ue s  2 1: e :tot 

s aved or. taJ ; c , ' a l th o ug:1 an i r. di .re ct mode CSAVE d o-2 s  not a : f e c t the va r i ab l e
. v a l ues 

o -f  the progrd n cu .'::' r e i·:t -..y in men:o ry . 

B.:: fa n:: u s i ng C S A\iE , maJ.:e s u re tJ-·.c t ape i s  pos i t �.one i p ro pe r l y t s e e: !<..E\·.JilF �  

be l o1,• , fo r re1,·ind i r:g i n s t ru c t i oM: ) . I r:  DI RECT mod ;:: , dep r e s s  t � e  �'F.\D a:. d vlRI "'E 

a t te mp t s  to e x e c c t .;: th ...: :::S.Z\.VE . 

has . the sam e forma t a s  CS AV� . C LOAD i s  � s e d  i n  d 1 r� c t  mo �e o n l y . Th e e f f e c t  8 £  

CLOAD i s - t o  ,;: z e c u t e  a · N EI-1 corr.man d ,  c l e a :d ng me mo ry an d :! l l  va r i o.b l E' v a l ue s and 

loading the s_:->e c i f i. e d  progr am into memo ry . When done readi ng and loading , B.!I.S I C 

returns to COi1unand l e ve l . 

B e fo re u s i n g  C��JAD , make s u re th · iilp e i s j: os i :: i o n e d  p rope r l y ( s e e  RE\HNI:: 

be l0\<1 f o r  U21-::t. n d i n g i n s truc t i ons ) . I n  D � r e ct mod:= ,  cepre s s  th e READ b'.lt ton ; the n  

i s s ue th e CLOAD or v i c e  ver sa . EAS I C  c':.o e s  not r e t\.! r n  tc c crrmand l eve l a f t e r  a 

CLOfi.D · c l �  i t  cou l d  n o t  f i n d  the requestec program . 

continue - to s earch u n t i l  i t  i s  r e s e t . 

I �  that c a s e ,  the c o�? ute r  wi l l 



BAS IC data may be �ead and wri t ten with CSAVE * and CLOAD* commru1ds . The 

formats are as foll ows : 

CSAVE * < a rr ay va ri ab l e  name > 

and CLOAD*< array v a ri able n ame > 

See s e ction 2 - 3d for a dis cuss ion o f  CSAVE * and CLOAD* fo r array qata . 

To repo s tt ion a c a s s ette tape , you mus t i s s ue · th e  REWI NC corrma nd to turn 

on the tape motor , and d.epre s s  the REWIND or FFWD button on the bui l t - i ·., cas se tte 

unit .  In dirt;!ct· mode , you may push the bu:tton , then is sue the command , o r  vice 

versa . In indirect mode , push the buttc n prior to executi n g  the c a l l ing s ta �err.en t .  

Fol lowing a d i r e c t  or ind ire c t  REWIND , depr e s s  any key on the k eyl::ca:cd to s i gnal 

tbat r epo s itioning i s  comple t e . 

·� ' 
' 

.-



APPET u i X  E 

CONVERTING BA S I C  PROGRAMS 

NOT WRI TTEN FOR TilE IN 'TERACT COMPUTE R 

Though imp leme n t .:; t ion s  o f  BAS IC on di f f e r e nt co:npm:.ers are J.. !l many \-Tays 

similar , there may be s ome in compatibi l it i e s  b e tweer. your BP..SIC and the BAS I C  

used on other comput. ·:: r s . 

1 .  S tr i ngs . 

A n umb e r  o f  BAS ics · r equ i r e  the l e ng th o f  s trin g s  t.o be d e c l ared b e fore they ar e used . 

All d imension s t ateme n t s  o f  th i s  type s h o u.ld be removed from the program . I n  s:Jme 

o f  thes e  BAS IC s , a d e c l a ration o f  the f o rm DIM A$ ( I , J) dec l ares a s �r i ng a rray o f  

J e l eme n ts e a .:::h· " o f  whi ch h a s  a l en g th I .  Conve rt DIM s t a t ements c. f thi s  type to 

equivalent 0� \13 S  in y o u r  B.Z\S I C  ( e . g .  DI�. ;, s ( J ) ) .  3AS I C  uc·e s  " ;- " fo:c s ·.::r ing con c a _ .: :·, a ·-

t i on ,  not " , " or " & " .  B P·.S I C  u s e s  LEFT S . 1::U GHT $  anJ M I 1J $  t o  t ake s ul:: o, +: r i ngs o f  

s t ri ; : g s . S om e othe r BAS I C s  u s e  A $ ( I )  to acce s s  the I t h c h a ra cter o f  th e s t r i n g  . .  $ ,  

a, d A$ ( I , J)  "t. o  tak e  3. s ub s  t. r i :: g o f  .;$ f rom charact.er positi on I to .: harac t e r  

pos i t i on J .  Conve rt as fo l l ows : 

OLD 

A$ ( I i  

A$ ( I  , J )  �I D$ ( A$ , I , J - I + I )  

This ct s s ume s th a t  the re � e r e n c e  t o  a subscr ipt 0 �  h S  i s  i an e xpr e s s ion on t':le 

right s i � e of an a s s i g nme n t .  I f  the re f e re n c e  t o  A �  i s  o n  t h e  l e f t h and s i de o f  

an a� · ignme � t . and X $  i s  the s t r � ng e xpres s i on u s e d  to rep l ace ch a r a c t e rs � n  A$ , 

conve rt as f o l l ows : 

OLD 

A$ ( I )  X$ 

A$ ( I , J )  =X$ 

2 .  M u l ti p l e  a s s i gnme nt s . 

AS=LEFT$ (A$ , I - l )  +X $ +MID$ (A$ , I , l ) 

A G = LEFT S (A$ , I - l ;  + X $ + � I D $ ( A$ , � + 1 )  

Some BAS I C s  a l lm.i s t a teme n t s  o f  th e fonTl : 



'; . 

Thi s  s tateme n t  would s et the var i.ab l e s  B a n d  C t o  ze �o .  I n  your BAS I C ,  thi s has 

an entire ly d i ff e r e :1 t  e f fe c t .  Al l th e " "' "  s i gns to th� r igh t  of the f i rs t one 

would be i n terpreted a s  l o g i c- a J. compari son ope rators . The eas ie s t  way to 

conve rt s tateme nts l ike th i s  o�� is to rewr i t e  them as f e l l ow s . 

50{0 B=.0 : C=0 

3 .  Some BAS ics· u s e " / "  in s tead o f " : "  to delimit mu l t ip l e  s ·t a t em P- n t s  e n  a 

l i ne . Change e ach " / "  to II . II in the p rogram . 

4 .  Prog r ams wh i ch u s e  t.h 0 t"!l-tT funct ions avai l ab l e  i n  s ome BAS I C s  w i l l  h ave to 

be rewri tten us ing FOR . .  · . NEXT l oops to ?e :::- forrn the appropriate oper o. t . . i. on s  . 

.... 



.. . -

A .  D e p r e c i a t i o n P r o g r a m  

A P P E !1 [' I  X F 

S AM P L E  ? RO G R A tvl S  

T h e  p r o g r a m  b e l o w c a l c u l a t e s  d e p r e c i a t i o n u s i n g  y o u � c h o i c e  o f  

t h e  s t r a i g h t - l i n e , d o ub l e - d e c l i r. i n g  b a l a n c e  o �· s u m � o f - y e a r s - d i g i t s  

m e t h o d .  

1 0  C L S : O U T P U T  " D E P J'. E C I A T I O N " , l 5 , 4 0 , 2 

2 0  O U T P U T  " RO U T I N E S " , -� 0 , 3 0 , 2 

3 0  O U T P U 'l' . " R E A D \: ? " , 3 , 1 5 , 2 : A $ = I N S T R $ ( 1 )  

4 0  C L S : O U T P U T  " 1  S T RA I G H T - L I N E " , 4 ; 5 0 , 2  

5 0  0 U T P U T  ." 2 D O U B L E  D E C L I N . " , 4 , 4 0 , 2 -

6 0  O U T � U T " 3  S Y D  M E T H O D "  , 4 , 3 0 , 2 
7 0  W I N q O \<J 1 8 : I N P U T  " HE T H O D " ; I  
8 0  I F  t < = 3  A N � 1 �= 1  G O T O  1 0 0  

9 0  P R I N T " l , 2  O R  3 P L E A S E "  : G O T O "? Q 
1 0 0  C L � : W I N C O W  7 7  
1 1  0 P R I N T  " S  TAH T I N  C " : I N  P U 'I' " · V A L U E "  ; V 
1 2 0  F R I N'.� " U S E F U L " : H1 ? U T  " L i r E "  ; N  

1 3 0  C L � : O N I G O T O  1 4 0 , 1 5 0 , 1 6 0  

1 4 0  P Rl N T  " S T RA I G H T - L I N E "  : P H I N 'i" : G O T O  1 7 0  
l ::; o  P R  J '" " o o u B I E '" E C ' T N r ·-r c· " p - -l N T  � o T· n 
1 6 0 ; � � ;  " f: Y D r:; � ;  ;; 0 D � � � ;;, -� �-� T : . .·. , : u -

1 7 0  P R ] ;:-.J T  " Y R  D E P R .  V A L U E " I 
1 8 0  J = O  
1 9 0  O N  l r G O T O 2 0 0 , 3 0 0 , 4 0 0  

2 0 0  R E �  S - L C A L C U L A T I O N S  
2 .  0 D = V / N 
2 2 0  V =  ' - D : J = J + l 

2 3 0  P Ri N T  J ; S P C ( l )  ; O ; S P C ( 2 )  ; V  

2 4 0  I F  J < .·� G O T O  2 2 0 : E N D  

3 0 0  

3 1 0  

3 2 0  

3 3 0  

3 4 0  

4 0 0  

4 1 0  

RE M - D  C A � C � L A �I O N S 

�=t � � � � =� + l  
P RF� T J ; S P C l )  : D 2 ; S P C ( 3 )  ; V  

I F I J < N G O T G  3 2 0 : E N D  
R E M  S Y D  C A � C U L A T I O N S 

F l = V /  ( N * ( N -r 1 )  / 2 ) 
4 2 0  J = J + l : F 2 = N - J � l  

4 3 0  D = F l * F 2 : V = V - D  
4 4 0  P R I N T  J ; S P C ( l ) ; D ; S P C ( 3 ) ; V  

4 5 0 I F  J < N G O T O  � 2 0 : E N D  

. .... · i 

1 7 0  



B. S o r t j P r o g r a m 

Th e p r o g r a m  b e l ow s o r t s  a l i s t  o f  n u mb e r s ' i n t o a s c e n d i n g  o r d e r 

u s i n g  a n  e x c h a n g e  s o r t  t e c h n i q u � . 

1 0  R E M s p R T P RO G . 
2 0  C L S  

I 
3 0  P RI N '_C' " H O.W Ml,N Y " : I N P J T  " lFI M B F. RS " ; N  
4 0  D I M  .K ( N )  
5 0  C LS : P R I N T  " E N T E R  V A L l1 E S : "  
6 0  F O R __;__ "' T O  N : I N P U T  K ( I )  : N E X T I 
7 0  F O R I = l  T O N - l 
8 0  RE M F I N D N E X T  S � A L L E S T  N O . 

9 0  F 0 R J = I + l  T O  � 
1 0 0  I F. 

K ( J ) > = K ( I )  G O T O  1 3 0  

1 1 0 R E M  E X C H A� G E  S M A L L E R  N O . 

1 2 0  K 1 = K ( � )  : K ( I ) = K ( J ) : K I J ) = K 1  

1 3 0 N E X .. :r 
1 4 0  N E X T  I 
1 5 0 P R I N T : P R I N 'I; " O R D E RE u - L I S T : " : P R I N T  
1 6  F O R  I = 1  T O  N : P E I N T  K ( I )  : N E X T I 

C .  C r a p .:;  G a m e  

T h i s  p r o r:; r a m  s i  . .  1 u l. a t e s  a c r a p  g a m e .  Ru l e s  a r e  p r i n t e d  i f  y o u  

r e q u e s t t h e m ; T o 3 s t h e d i e �  b y  p r e s s i n g  t h e  ' C R '  k e y  w h e n  a s k e d  

t o  t h r o w t h e  d i 2 s . 

1 0  c ;:.S : I N :? U T  " R li L E S " ; A $ 

2 0  I F  A S = " Y E S "  O R  li. $ = " Y "  T H E N G C: S U B  5 0 0  

3 0  R E M  P L h Y C P  . P S 

4 0  C LS : P R �. :'i T ·· - - T I--! RO I'i - - "  : B $ = I N S T R $ ( 1 ) 
5 0  G O S U B  6 0 0  

6 0  O N  N U M - 1 G O T O  7 0 , 7 0 , 9 0 , 9 0 , 9 0 , . 8 0 , 9 0 , 9 0 , 9 0 , 8 0 , 7 0 

7 0  C L S  
7 1  P R I N T  N U M ; " - - Y O U  L O S E "  : G O T O  1 4 0  

8 0  C L S  
8 1. P R I N T N U M ; " - - Y O U  W I N " : G O T O ].. 4 0  
90 CIS :OID=t-JUvl 
9 1 P R I N  T >: U M ; " - - T H R 0 W ./\ G A I N  " . :  B $ "' I N S  T R $ I ]_ ) 
100 GOSUB 6 00 
1 1 0  I F  N 3 M = O L D  G C T o - 8 1  
1 2 0  I F  N U M = 7 G O T O 7 1  

1 3 0  G O TO 9 1  

1 4 0  P R I N T : I N P U T  " P L A Y  A G A I N " ; A $  

1 5 0  I F  A $ = " Y E S "  O R  A $ = " Y "  G O T O  l 
1 6 0  EN D 
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APPENDIX G 

'IUJE Parameters for Generating Music 

The TCNE carrnand takes two arguments . The first determi.11es the pitch of the 

tone . The product of the b·..o arguments determines the len3"ffi of the note . 

(See section 5-3 . )  Listed below are values for the first parameter and t..'1e 

pitches they produce for u...o octaves of the chranatic scale . To )?roduce two 

different pitches of equal duration , you must scc:.le the second parameters so 

that the products of the parameters are equal . 

For example , suppose you wish to produce a C-E-G tr iad . Fran the chart we 

can see that. 168 as the first TONE parameter produces a C .  I'ick u. second 

parameter that produces a C of the desired lengt.n , e . g . 'I'ONE 168 , .i.SO . 'I ; 1s 

product of tilese parameters is 168 x 150 = 25 , 2 0 0 .  

The first r...arameter value for :=:: i s  131 . The seconci 1:->-:::.:cameter is c:.:.; lculatEXl -

by solving t. .. e equatio.."'l 2 5 , 20C = 131 x ? .  Since 25 , 200/131 i s  appro.Y.i.rtBtely 

) 92 ,  the ccmm3Ild "TONE 131 ., 192 " will produce an E about 1:..i1e &..:=t..rne leng'""Jl as 

t.b.e C .  For the :: , calculate tbe second parameter as 25 r 2 00/11 0 , or a.J:::out 229 . 

:rherefore , u:3C! ':l'O�lE 1 2.0 , 229 to produce a G of the s ame  1ength as the E and C.  

To -:...vy this example , run tbe following program : 

10 TO.'ffi 168 , 150 
20 TO.'JE 131 , 192 
30 TONE 110 I 229 

Dividing all second parameters. by 2 produces tones lasting l/2 as long , rnak.ing 

the notes go faster . Ml.utip1ying them by 2 produces .:)t.es twice as long , and 
so on. 
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5 0 0  RE M R U L E S  
5 1 0 
5 2 0  

C L S : P R I N T  " RU L E S  F O R  CR A P S : "  : P R I N T  
· P R I N T  " T O W I N : " : P R I N T  

5 3 0  - P R I N T  " G E T  .z... ., o R  1 1 .._  : P R I N T  " · oN 1 S T  T H RO W " 

J 5 4 0  
5 s o  

1? R I N  T : p R I N T  I I 0 R G E 'l.' 4 ' 5 ' 6 1 8 " : p R I N  T ' I 9 0 R 1 0 T H E N  ,. 
P R I N T  " M A T C H  I T "  : B -$ = I N S T R $  ( l )  

5 6  C L S : ? P. I N T  " T O L O S E : " : P R I N T  

5 7 0  
5 8 0 

P R I N T  " G E T  A 2 , 3  O 'R  1 2 " : P R I N T  " ON l S 'I  T H RO W' 

P R I N T' : P R I N T  " 0 :� T H RO W  A 7 "  

5 9 0  P R I N T  " B E F O RE Y O TJ M AT C H " : P R I N T  " Y O U R  1 S T  T H R O W " 

5 9 5  R E T U RN 

6 Q O  _ RE M D I C � T H R O W  

f 6 1 0  _-:t A o=  Rt' D ( 1 )  : A= I N  T : 6 * A )  + 1 
6 2 0 B = RN D ( 1 ) .: B = I N  T ( 6 * B ) + l 
6 3 0 N U M = A + B ; R E T U RN 

1 D .  C i r c u m f e r e n c e  a n d � r e a  o f  a C i r c l e  

• T h e  _ p r o g r a m b e l ow c a 1 c u � a t e s  t h e c i r c u m f e r e n c e  a n d  a r e a  o f  a 
'· I . 

_ ,  ,. 1; c i r c: 1 .. , Ql g i v e n  . , h e  c i r c i e ' s r a d i u s  . 

I 
t h e  p r o g r a m . 

� - -� l Q C L S : P E I �-H : I N F U T " RA :J I U S " ; R 
;: l '5 , I F  R= 0 :I' H E N  E N D  
\- � . -, - 2 ) c = 2 * 3 . 1 4 1 5  9 * k [' 
. 3 2  A � 3 . 1 4 1 5 9 • R� 2  
\ 4 r' TR'I N T : P RI N T  " C I RC U M . = "  ; C  
. ' 
- 5 :)  P R I N T -,, A RE A = " ; A 
· 6 0  A S = I N S T R $  ( 1 )  
·: 7 {) '  ,r:;; OTO 1 0  

1-

' -

A r a d i L s o f  z e r o t � � m i n a t e s  
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224 

2 12 

200 

1J9  

179 

' 168 

158 

14 8 

139 

l31 

124  

ll.7  

12. 0 

104 

9 7  

.9_1 

c, s  

8 0  

7 5  

71 

6 7  

63 

59 

55 

51 
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