
LIMITED WARRANTY 
Radio Shack warrants for a period or 90 days from the date of delivery to 
customer that the computer hardware described herein shall be free from defects 
in material ind workmanship under normal use and service. This W3rnnty shall be 
void if the computer case or cabinet is opened or if the unit is altered or modified. 
Durina tllls period, if a defect should occur, the product must be returned to a 
Rad lo Sheck store or dealer for repair. Cuitomcr's sole and exclusive remedy in 
the event of defect ii expressly limited to the correction of the dcfi:ct by adjust
ment, repair or replacement at Radio Shack's election and sole expense, except 
there shall be no obliption to rcpbce or repair items which by their nature arc 
expendable. No representation or other afnrmation of fact, including but not 
limited to statements reprdina cap::iclty, suitability for use, or performance of the 
equipment, shall be or be dee.med to be a warnnty or representation by Radio 
Shack, for any purpose, nor pYe rise to any liability or obliption of Radio Shack 
w1ia-.. 

EXCEPT AS SPECIFICALLY PROVIDED IN THIS AGREEMENT, THERE ARE 
NO OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING. BlfT NOT 
Ll'•IITED TO, ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE' AND IN NO EVENT SHALL 
RADIO SHACK BE LIABLE FOR LOSS OF PROFITS OR BENEFITS, INDI• 
RECT, SPECIAL, CONSEQUENTIAL OR OTHER SIMILAR DAMAGES ARIS
ING OlfT OF ANY BREACH OF THIS WARRANTY OR OTHERWISE. 

L'IIPORTANT NOTICE 

ALL RADIO SHACK COMPUTER PROGRAMS ARE DISTRIBlfTED ON AN 
"AS IS" BASIS WITHOlfT WARRANTY 

Radio Shack shall have no liability or rnponsibility to customer or any other 
pcnon or entity with resi,ect to any liability, loss or da.maae caused or illleg,ed to 
be caused directly or indirectly by computer equipment or prosr.ims sold by 
Radio Sh:ick, includin1 but not limited to any interTUption of service, loss of 
b\llincss or an tK:ip&tory profits or consequential damascs resultin1 from the use 
or operation of such computer or computer prov-ams. 
NOTE: Good data proccssin1 procedure dictates that the user test the progr2111, 

run and test sample sets of data. and run the system in parallel with the 
system prcviol.L.5ly in use for a period of time 3dequatc to inmn: that 
results of operation· of the computer or program a.re satisfactory. 

«opyright 1978, by Radio Shack, A Division o(Tandy Corporat ion, Ft. Worth, Texas 76102 



This Reference Manual and You 
We've prq,ared this Reference Manual with the usumpdon 
that you - the user - already have considerable experience 
witb propamming in BASIC. Our LEVEL I User's Manual 
- written for the total beginner - and ha been pectcd 
with wide acclaim. We freely admit this Manual 
bu not been written from the same pcnpcctive. 

But by the time you n,cognize a desire: (or need) for a 
LEVEL II BASIC, we expect that you've sone through oar 
LEVEL I Manual and have a solid foundation in 
ptoaramming. 

If this is :,our lint experience with programming 
micro-a>mputcn, we very stronalY urp you to spcad time 
with a LEVEL I TRs-80 fint - and the Manual we 
prepared for it. 

If you've had experience with other forms of the BASIC 
ianguage (other micro-computcn or time share systems) then 
you should be ready for our Reference Manual for 
LEVEL II. 

LEVEL II is a far more powerful venion of BASIC than -
LEVEL I. If you have been working with LEVEL I for 
some time-, be prepared for some pleasant surpriles - and 
some differences that miaht thJOW you for awhile (for 
example, LEVEL I programs won't run as-is oa a LEVEL II 
machine . .. you'll have to modify them). This Manual is a 
complete reference guide - it is not intended to be a 
complete step-by-step trainina manual or an applications 
book (that will come later) . 

. If you have sorne suggestions • • . criticisms . . . additions ... 
·c:oacemin& this Manual - we'd be glad to bear from you. 
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Setting Up The System 
Can:rully unpack the system. Remove all Pacldlla maledal. Bo IIW1I 

you locate all cables. papen. tapes. etc. Save. tbe packina material in 
case you need to traitsport the system. 

Conne<tina the Video Display and Keyboud: 
1. Connect the power cord from the Video Dllplay to I IOW'Ce of 

120 volrs1 60 Hz AC pow.r. Nore that one pro111 or ri,e AC 
plug is wtder th:m the other - the wide pt'Oftl lhou~ So into the 
widest slot of the AC socket. 
NOTE: If you use an AC extension eonl, yOQ may not be able 

to plus the Display's power cord fa. Do not attempt ro 
force this wide proftl into the exCl:alice cord; Ule a 
wall outlet if at all possible. 

2. Connect the power cord of the Power Supply to a lOUJ'CO of 120 
YOlts. 60 Hz AC power. 

3. Coanect the pay cable from the front of tho Video Monitor to 
the: VIDEO jack on the back of the Keyboud Aacmbly. Tau 
care to line up the pins cornctly (the plua nt1 only one way). 
NOTE: Before the next step, be sure the POWER switch on the 

back of the Keyboard is off (button out). 
4. Connect the IRY cable rrom the Power Supply to the POWER 

jac;k on the back or the Keyboud Assembly. Apia, lake caN lo 
... tc the connection correctly. 

Comaedlng ne Cassette Recorder: 
NOTE: You do not need to connect the Cassette Recorder unlal 
you plan to record procrams or to load taped procrum into the 
TR~O. · . 
I . Connect the CTR-41 to a sou.rec of 120 YOlt AC power. (Batteries 

an: not recommended for usin& Recorder with TR.S-80.) 
2. Connect the short cable (DIN plus on one tDCI and l plup on the 

other) to the TAPE jack on the back or rite Keyboud Allembly. 
Be sure you p:t the plus to mate com:ctly, 

3 . The 3 plugs on the other end of this cable are for connectina to 
the CTR-41. 



-==========-.::.···=·-.::.··=··=· :::·-:::··=··=-·=·--=· -·-_·-_-..:..:...-_· __ _;___···--·---=----' 
A. Connl!ct the b!Jck p!u.; into tb: i::ARjJ.:k on 1!:.: ,:J..: u :· t:1:! 

CTR-41. Thi:. conn.:..:tic n pr,l", id1.: i :~1:= O'...ltp'..l: ~i;:-... : fr o :~1 
the CTR-U tOth..: TRS-.SO (for lo:!.linit Lape p;ogr.1r.:Sinto 
the TRS-80). 

8. Connect the larger gr3}' plug into the ACX jJck ..:in th.: 
CTR-41. This conn.:.:tion pro,iJ~:, the r.:c0 rJin:,; ii_gn.11 to 
record pro~r:ams from thi: TRS-S0 or.tu ti:.: CTR-;.1 ·s !.1pc. 
Also, plua; th e Dummy Plug (pro,·iJ,:d with the CTR-41 J 
into the MIC jack (this disconnects the built-in ;\lie so it 
won't pick up sounds whih: you J. rc loading tapi=s). 

NOTE: Be sur.:: you always use the Dummy Plua: when silving 
proa:nms on tape lRccorc!ir.,:). 

-~ Dummy Plus 

C. Connect t h..: smaller &ray plug into the RE:\1 jack o n the 
CTR-41. This .illows the TRS-80 to JutomJticJ.lly control 
the CTR-41 's motor (turn tJpc motion on J.nd off for 
recordin& ind playin& tJ.pcs). 

Notes On Using The Recorder 

There arc a numlx r or things you should be awue or JS you use the 
CuKtte Ta?( Syst.::m: 
J. To play J tl pc (loJd J. tJped 

0

prognm into tl.e TRS-80). you must 
have the CTR-4 I's Volume control set to middle to upper Jc,.·els, 
(approximltcly 4 to 6). Then prl!SS t he CTR-➔ 1 ' s PLA Y key :rnd 
then ty pe CLO AD o n the TRS-80 .Jm.1 ~ this ..:ommJnd. 
This will 'it.Jrt the tape mo tion. An• will J ;, ;:.:.ir on the top li ne 
or the '.\1:onitor; a second • w:11 hlink, indica1in g the pro~r:11n is 
loading. When lo;itl ing is done, the TRS-80 will Jutornati.:ally 
tum the CTR-41 arr and nash READY an the screen . You ;\rl! 
then read y to RUN th,= progr.im ( t ype in RUN and hi t ~ ). 

2. To ret.:o rd l pro.;u.m irom th .:: TRS-30 , prl!~s the CTR-➔ I ·s 
RECORD and PLAY kc~·~ simult.1ncous ly . T hen c:-p,= csAYE 

followed by a one-le tt ,:: r .. fik-n.ime" in quotes JnJ ~ 
this command. When th e program hH b,::cn ri:rnrdcJ the lRS-80 
will automatir.:ally turn the CTR-41 off J.nJ Jispily READY on 
the screen. :"\ow ~'OU hJ.\'e your progr.tm an tJpc (it Hill is in the 
TRS-80 J\so). '.\!any compu ter users ma:..:e 1 ~.:ond or ,:wn a 
third recording or the tape. jui t to b;: iure tt1l!y h:tsc 1 good 
recordin1. 

3. Use the CTR-41 's Tape Counter ta aid yo u in loca ting programs 
on tapes. 

4. Far b<:st reiu lt s, u~ R.iJia Sha..:k's ,;pl!..:i:i.l 10 r.iinull! per , iJc= 
Computer T3pe C'J.ss..:ttcs (e<1pe.:1J.l!y J ,: -;:gnl!J (or r.: •.:o ~d1:1,; :om
puter pra&rJ.ms). If you Li:>(! stJnd.ird JuJio 1.i pe ..:J n .:t:ci. !· .: 
sure ta use top quality, such as Reali stic SUPERTAPE . hl:'.:p in 
mind that aud io casse tt c=s have l,=1d- ins an bo th enJs ( bluc no n
magneti c mylar material) - you can nor recorJ an 1he lead,::r 
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portion of lhe t3pe . AJv;:mce the tape past the leader before 
recordins a r-rogrJm. 

S. When you :i.re not g:oir.g to use a CTR-II for Joa.ding or recording 
programs. do nol km: RECORD or Pl:\ Y bys down (press 
STOP). 

6. Jo REWIND or F:\ST-Forw:ird :1 ~:is~ttc, place Recorder in 
REWl~D or F,\ST-Forw;mJ. 1h.:n type CLOAD .ind hit~ 
When tape hJs rca ..: h,:J lh~ J,:~ir~ position. push the Re~t 
button inside lhe E.'(pJn;ion Port J...:ccss doorfre;ir ldt of 
TRS-80). (lr.steJ.d of usin1 this CLO . ..\D,'Reset sequence, you 
could remo\/t the RP,lote plug from itsj;ick; however, repeated 
insertion /remO\'JI tends to we:1r out any plug and is not 
recommended .) 

7. If you want to 53.ve a taped program perma'nently, break off the 
erase protect t:ib on the cusctte (see CTR41 Manual). 

8. Do not e:<pcm: recorded tapes to magnetic fields . Avoid placini 
your tapes ne:ir the Power Supply. 

9. To check if a tape hu a pr01ram tt:corded on it , you can 
disconnect the plug from the EAR j:ick (also disconnect the 
RE~t plug so you can control the CTR-41 with the keys) and 
Play the tape ; you11 hen the progn.m material from the speaker. 

10. For rhc best results when using J Re~ordcr with the Computer, you 
should keep the Recorder's he:ids and tJpe hJndlinc mechanism 
very clean. A new Recorder should be deJned ~fore it is used 
the first time , and deaned apin Jrtcr every four hours' use. In 
addition . the tape heJds should be demagnetized periodically. 

A complete line of recorder :t.cccssorics (c\eanins solution, cotton• 
tipped swabs, demagnetizcr--c:issettes, etc.) is available at your local 
Radio Shack s1orc. 

Special Note: 

Before attempting to load a program from tape into the Computer, 
be surt the cassette is rewound to a blank portion of the tape pre• 
ceding the program . If you try to start the load in the middle of a 
ptt:ccding program, you probably will get the Computer " hung up" 
(in which case you' ll have to press Resc:t :ind start over). 

The same rule applies when you'tt: usin& the CLOAO? command to 
compare a taped progr:im with one stored in the Computer. 
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Tips On Loa_ding 
Cassette Programs 
There are many factors which will affect the performance of a cassette 
system. The most sianificant one is volume. Too low a velum~ may 
cause some of the information to be missed. Too high a volume may 
awe dillortion and result in the transfer of back.around noise as 
valid information. Both of thc5e situations will cause errors. 

The recommended volume settinp• for loadin1 from cassette l3pc arc: 

LEVEL II 
LEVELi 

USER GENERA TED 
4-6 
7-8 

PRE-RECORDED 
RADIO SHACK 

S 1/2- 6 1/2 
7 1/2 -8 1/2 

If the asterisks do not appear during a load, try lowering the volume. 
It is also a 1ood idra to unplu1 the EARphonc (bl.1ck) plus and listen 
for the start of the program. This will tell you exactly where the 
proaram starts. If the asterisks appear, but one is not flashing, try 
i.ncreasin& the volume settinJ. If hi&hcr volume settin1 doesn't solve 
the problem, clean the head. 

Hudlin,: Load-Enon 
There is a very rJrc case in which only a minor error may occur in 
l01din1 a proaram and no error message will be printed. The best way 
to check for this. is to List the program. If the progr::im looks OK, 
Ute the CLOAD'? command to compare the t::ipe version with the one 
you loaded. If they a.re not exactly the same, a "BAD" message will 
be printed. Such a case normally can be remedied with a minor 
adjulbnent in the volume scttin& (usually a sliaht increase). 

•Numbcn refer to markines on the Radio Shack CTR-41 Recorder, 
which run from Oto 10 (full volume). For different models of · 
Recor-den, numbcn recommended may not be appropriate. Do a 
little experimentini. 
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1 / General Information 

This chapter will provide you ;ith an ove" lcw of 
LEVEL II BASIC - what some of its spetia l features 
arc, how it differs from LEVEL I, and gcncnUy, 
what you need to set 1oin1,. In additkm, there's a 
short alossary at the end of the chapter. 

Power-Up 
Connect Keyboard-Computer, Video Oispb.y and Power Supply as 
explained in the previous section. Plus Video Display and Power 
Supply in to 120-volt AC outlets. Press POWER buttons on Video 
Display and at the back of the: Keyboard. Give the video tube a few 
seconds to warm up. 

MEMOIIIY SIZE? - will appear on the se.rccn. This is your chance 
to protect a sqmcnt of memory so tlut m2chine-lan1uagc prasrams 
may be IOadC'd, using a special command, SYSTEM. for normal 
applications. you won't wane to protect any memory, so jus1 press 
lhc DmIJ key without ty ping in any num btrs. This will allow 
you to write BASIC pro1r.1ms us:i n1 the ruu memory capacity of 
your Computer (for 4K LEVEL II machines. that's 3284 bytes; ror 
16K LEVEL ll machines, it's 15,572 bytes). 

NOTE: In general, whenever you have typed somethin1 in via the 
keyboard and you want the Computer to "act" on your input. you 
mu,t first hit the ~ key jwt as you did with the levtl l 
TRS-80. There are ways to have the Computer respond :as soon u 
you hit a key (without [mI!iJ ), but these will be covered later. 

lltAOIO SHACK L I VEL II BASIC 
READY 

>-

will appear on the screen. You arc now ready to use UVEL 11 
BASIC. 

Operating Modes 
There are fo ur opcrat in1 modes: Command , Execu te , Edit and 
Monitor. Command 3.Jld Execute Modn &re ju.st like LEVEL ( 
BASfC. In the Comm;1nd Mode. the Computer responds to 
00111111 .a nJ s :u i\)\)n :.is lh>.:)' :.ir.: l·nh:r...·J. This i" lh.: k\'1,.• I yuu ~ to 
write progr.ims and pcrfonn computations direct ly ("c:3.lculator 

. mode" o( LEVEL I). Whenever the >_ appears on the Display, 
you're in the Command Mode. 

1/1 



The ExeQJ,t~MOilc is mually entered by t),·pin&..RUN: this Q~ 
BASIC pro,:rams to be executed. Unlike LEVEi; (, LEVEL II 
initializes all numeric variables to zero and sl!t, ·all strings to null 
when you enter the comm:ind RUN. 

The Edit Mode ts a real tim~vin& f~ture of LEVEL II. 
It allows you to edit (alter, add to or del.et:) th.: contents of 
proeram lines. lnste~ of rctypin13n entire proa,am line, you 
chanp just the pa.rt that needs chanaing. 

NOTE: Whenever Computer encounters a Syntax error durin1 
execution, it will 10 into Edit Mode for that linc:. To get out of Edit 
Mode, type .. Q .. (without quotes). 

The Monitor Mode lets you load m:ichine l:tn&Ua1e "object files" 
into memory. These routines or d.1ta can then be accessed by your 
BASIC prO&flmS, or they may be completely independent pr<>&nms. 

Special Fundion Keys 

LEVEL II BASIC off en the s.ame special functM>n keys u LEVEL 1 -
plus a few extras. The function of the key depends on what mode the 
Computer is in. 

Command Mode: 
[mDlJ Effects a carri:ia;c return; Computer "looks at" line 

.. 
SHIP'T 

just typed in and acts 3ccordinaly. If line just typed in 
has no line number, Computer will interpret and 
execute the sUtcmcnts cont:ained in the line. If Line 
hu a line number, Computer stores the line in proJrlffl 
memory. 

Backspaces the cursor and deletes last character typed 
in . 

Deletes the line you .ire typin1 in, and returns cursor 
to besinnin& of k>sicaJ line. 

Linefeed; moves cursor down to next physical line on 
the Display. 

Separates BASIC statements contained on the same 
loaical line. to allow mulli-statemenc lines. 
E.1-. P'"INT ",-IRST STATri.Ml:NT":PJlltlNT "SECOND STATEMENT" 

SHIP"T 

CLEA" 

Moves cursor over to the next tab stop. Tab stops arc 
at positions o,·a, 16, 24. 32, 40, 48 and 56. 
Converts display to 32 character-per-line format. 

Clean the Display and returns it to 64 characttr-pcr-
line form.at. 

HI I 11¥4" t-: i t'%"i '"' 
1/2 
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Execute :\1odc: 
SHIFT @ 

BREAK 

P:1uic ; stops progr:im execution. Hittin g ;iny key 
CJ \; ~ts ~·xc~·ut :1,r, to be re~umect. llitt in~ SHIFT ,J :11,o 
1~~·t·1•:; t :1.'.' D: ,,-: l.1y during J. LIST !>O you .:Jn :!'x:im \n.: 
µ: o_gr.l m l:n;""S . 

StL'?S c-x c-cu licin. Rl!' sume executK>n by typ ing CONT. 

Wh•::1 C 0 rnpufcr is J.wait ing input from the keyboJ.rd, 
filrW .::iuscs Compuler to "loo k at" ,~hlt you·\"e 
typ·J i:,, 

For Edit Mode spcci:1! function keys. see Chapter 9. 

Variable Names 

Variable names must lxgin with a letter (A-2) and may be fol\oweel 
by an o ther lett e r or digit (0-9). So the following :ire all v:i.lid and 
distinct \':Jria ble n :ir.i~s: 

A A2 AA AZ G9 GP ~1 ~1C ZZ Z I 
VJriJble :'llmes m1y be lonse r t~J.n two ch:irJ.cters, but only th e first 
two ,h:ir.:u;tc~ will be u~c- d b},' tile compu te r to distinguish between 
varialiks. For ex am ple "SL:M"'. " SVB" :i nd "SU" will bie treated as 
one J. nd th~ sam e \·Jr:J :,1.: t-y LEVEL II 8 .-\SIC. 

As you ,;:i n i:n:::i ginc. rh i, gi,·e~ you p!.:n ty of nri:::ible n.1rnes to use in 
LEVEL ll ( in the n:ighburhood of •) QQ). However, you t::::innut use 
varfable name~ which conl:iin word'i with special mranin_g in the 
BASIC 1:::tngu:igc . fo: ('u:nµ! ::. ··XO'."' .:::i:--::--:ot l_,c us,:J 1.; :1 \·:.iriablc 
r.am ::. ,in.: •: it .:on 1.:; :--: s !~l(' 8.\S!C k::,:w o rd ··o:-,.:-- Tr.~ ..:ompktc 
lis t of "re~•f' -:: d ·s11;J~·• \\h1di .:J:-.<Hl t t-e u..:d in \·.1ri .1b! :: .11mcs 
appears in .\ ppcnJ ix A of 1h1s \l :u,u:::il. 

Variable T~·pes 
T he : <: :ire four : :, i:- : > o ( ·.-::r..!bl ,~s i~ LE \ .EL II: i:it ~ser . .;; 1:--:;!c pre
cisio n, Jo11 b!.: rr: c: i, ior. . .!:1.J , :rin,; •,:ir::::i bks. Th,: first\~:~~ tyrcs 
:ire 11sed to ;;ton: 11'.!rth:rica! v;ilut: s w it h v;irious J,·µr<:;:s of precisio n; 
the bs t typc star,: .; st:1 '.~,,'.~ hequ,m..:..:i! o f ..:l1.1r JCt.:rs - !:ttt"r.. blanks . 
num bers .ind :.r: ..: u l ,y :11 1.io!, - l'P rn :55 ..: h:i.r:1.:1 .: :; : r. :1 ~. Ll\"F.L I 
only :i.llow::J t·,\·ll 'i! <;:"'_ g ·.1: i.1 b k-;. A) .1r.d !Vi - bt: t LL\[L ll 
ailo".;; ycu :o us: Jr-. :, \.lrlJ °c k nmll!' fu r \t ri:-:~s. si:r: ;,ly !',y :iJding the 
string decl:::iratio n i:hJr:ict..: r, 5, to th <! vJr iablc name. Thac J rc 
declaration ch:irJ.Cf'.!r~ for th,: oth:r n r i::ibk ty pes , too· Here ·s J. 

comp trtl!' li s ting: 
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DKhn1ion 
V.wi:t.W.Trp,1- --OU,.1,:1.,, f\~mpk1 

in1r1cr\whut. ~ A -: ..a,;; -J J, l': l .l, 5(d l 
"umbc~vu1er 
than-J276!ilad 
laa lh111+Jl761 

si11ptpr«,_ 
16-,nmca,u 
n,u.rtt) 

dowba.pn,cisi011 
(16 "F'ific.ull 
ripru) 

double pncilKln 
with.1eiantificno
u1K111(fo1tntian1 
C:OIOUIIIJ Of Jurina 
Ol.llpul<>ILLq.:,:;x 
~Unumbcr1) 

1lrint(11pta 
25Sdut1c:n11' 

AI.AA!,ZI' I, -~ll .. 11H~6. 
JSH~l 

A•.ZZ•,C• J00.111.&56,!. 
l.\-ll5~:SSlh~ 
1.UOOl.,'\)();),,)J'X:,JJO I 

.. Arl.l).&567890\D+ll" l.ll-1567S901 ll 1011 

AIS,GTS. IIIS ''/011:-.: (). DOt:", 
·••J.HJSTLE-sro,·· 
Ml•2•'" 

The same variable name may be used for diffcrtnt vJriab!e types, 
and the Computer will still keep them distinct, bcc::iuse of 1hc type 
dttbntion character: For example, A'S, A-:i:, A!, A• are iJistir..::t 
variable names. 

Variables without dedaration i.:hara~t..:rs are Jsrnmcd. to~ sin£,le
prccision; this assumption can be changed with DEFine statements 
(Chapter 4). 

Arrays 
Any valid varlablc name can be used to name an ;irr:i.y in LEVEL II 
BASIC; and arrays are not limih:d to one Jim~n,;ion . The Dl~knsion 
stakmenl b U\Cd to define .irrays al the h..:~inning of a prog:rJm. 
Depend in&; on the variable type used, an :irr:iy m:iy contain strin~. 
integers. r.loubl..: pr<!cision v1Jues, de. A whole ..:hapkr of this ~bnu:il 
is dcvoteJ to :.irrJys: 
Examples: AS I X.Y .Z) would be a threc •J im,:nsio n:.il arr:iy 

cont:.iining string •,:;ilues 
CJ t 1.1) woulJ b~ :.1 two-Jimcnsion:.11 Jrr:.iy i.::antaining 
numeri..::11 singl~pn:,.;isian values 
G•I I) would be a one dime:ision:al :array oi dlluble 
pn:Lision \."alues. 

Arithmetic Operators 
LEVEL ll use,; the i;;;imc Hilhr.1c1ii.:: 11per;1lor;; J,; LE\"EL I: 
+ (addition), - l.;ublrai.:lionJ, • ( mul1ipli..::1tion J JnJ / l d ivisionJ. 
And thett's .:a new, very h.:,,11dy opcr:llor: ♦ (exponenti:.ition: 
:! ♦ J • 81. 
Forexamplc.10..:ornpuh:fi•: 1·1 l"RINT6•Z ♦ (1 / l) 
NOTE: Some TRS-80's gcneuh: a I ..:h:ir:act..:r inslcJd of the 
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CW, Gt Ut; · \ !w-1!i ,!'Uh 

Relatlonal Operaton 

These are the same a LEVEL I. 
< (loa "-l >(Jr<a1u U,.,) "(•qallo) 

##HA 

<>( ... ,qal lO) <-(las lhan or equal lo) >•(grukf than or oqo,I IO) 
TheN opera.ton ue uxful both fc:,rc IF ... THEN statements and for 
Josi<al arithmetic. 
Example: too IP' c<•o THEN c•u1 

Logical Operaton 
la LEVEL I BASIC, • and + were used to rcp....,.t the losical 
opcn,ton AND and OR. In LEVEL 11, we don't use symbols, we 
me AND and OR diRctly. We abo ban another opontor, NOT. 
EumJ)leo: 
H IP' Q • IJ AND "z • 0 THIIN P'"INT '""11:ADY" 

100 Q • IGt<OJ AND (C.Z<LI 

Z.00 Q • (G1<0) o .. (GZ<LI 

JOO Q • NOT(C>JJ 

Q • -1 if both exproulon1 ■re 
Truei otherwise Q • 0 

Q • - I if eitheroxpraslon Is 
True~ otherwise Q • 0 

Q • -I if the cxpreaion II fabo; 
Q•OifitisTruc 

400 IP NOT IP' AN0 Q) THSN P'ftlNT "PANO Q Aftl NOT ■OTH EQUAL TO-t" 

900 IP' NOT IP Oft' OJ THEN PftlNT "NEITHER P NOIII Q EQUALS-I" 

String Operators 

Strinp may be compared and concatenated ('"strun1 topther'") in. 
LEVEL IL A whole chapter of this Manual is devoted to strins 
manipulations. 

Symbol Meanlna Example 

< precedes alphabetically "A"'< "■" 

> follows alphabetically "JOI" > "JIM" 

equals ■S• " WIN" 

<> docs not equal IP' AS<> ■S THEN PftlNT Al 

<• precedes or equals IP' AS<aAZS l'PtlNT "DONE" 

>- follows or equall IP' Ltl> • "SMITH" PRINT LtS 

+ concatenate the two ASac:stCtS 
strinp AS •"TRS-" + "IO" 



============-...:==-===·-... : .. :..=.::===~ 
Ord Cl' o f Ope r:1 t ion ~ 
Opa.itio n'i u ::, .- i:;:"· : ,::o :. : k·.d o(;: 1~,:::1h.:Y:~ .i.e.: ;·:: :"v r:n ::,! : .~ , 1. 
then .:nlu ::i til'.>rl pro<.. .: •:J,;, 10 : !1,: :t::\.! :.:·,.:! o;.; t. •: !.:. 0~1:f.!l l():1, ,m : :1 :!' 
same nesting l:vd :m; r,.:rform~d accurd in:; to 1hi: folf. ,win:-,: h i.::-.m;hy 

Exp,.:mi:n ti Jti o:i : A ♦ B 

Nega t ion: -X 

•, J (left to ngil!J 

+, - (ldt to ri~1t l 

<, > , • , <,.,> 

:<OT 

A:S D 

OR 

< > ( l.:ft to ri~ht) 

Intrinsic Functions 
\ fas t of the -.ubrou tin~·s in thi: LEVE L I rr.J.nu.11 lrt! bui!t•i:i to 
LEV EL 11. They :.ire fJste r, mar~ :1..:cunt.:, :m.J m.u;:h i: :i ,i:=r to u~<! . 

Graphics 
L= "·d ll lJJ.s the :;;:i.mi: SET. RESE T .1r.d PO I~! b r...::io ni "s LE VE L 
I fo r turn ing gr:1 ph ics b lo.:k~ on J.nd off an d d:::.:rr;,inin:,: who:th.:r J.n 
indi\·itlu:i l bllKk is on or off. (Th,:rc:: ari: a f.: w Jiff.:r.:ilccs - '><!.: 

ChJpli.' r tU 

A bti; fr::i t ur,: of LEVEL 11 i, the .-;.: le..:1ahle J i,plJy - 1:" i lha 6➔ 
char:11.:kr<i Pl' r line or J:?: dur;K k rs p .: r li:1:: (.: ' ll . Wh t·n th.: .:1.1 ~hi::~· 
is tum~·.! llll 11 i, in :h..: 1 ,➔ ,: I rn 1Jd1.: : !:1: SIIJ F r :i :.d - ,im:1:1.,:,.-m,,!y 
t o .:hJ;l ~.'.' ! ,.l J~.,; I. l)i ,pl.; y \\ii i r,:tt,r:1 (0 n➔.: I '.\l1,.: ::, • . .:r '.! CLS iH 

NE W i \ ~·x.:..:ult'J MCLE AR k.:y is h it. ):" ou CJ!\ Jho ~h ift hJ .l~ ..: 11 
by ,=x.:.:u li ng J ? R INT CHRS ( Zl ). ~1,Hc! o :i !!l b L1 Ch::pr::r 5 

Error l\·lcssa ,;es 
I. EVE L I p,)111:;:d 1l', J\ ~·: ro r• !,;· pn n:: :: ,; H O':✓'. W HA T1 u ~ ,;oR RY 

:ilon ;,: w!!h !h.: 0 1:.-nd 1nµ ;-r0:, r.ni1 !:n:: .~i t!1 .1 q11,...1,,,n m:1r\ in ,dL'J 
JI ti : ,: r o in t qf :: : rn r I f· \TI ! l '.,! i . ,:~ :, OU m .. . !: ! .,, : _. , ; ) ,.;, ;L i,; 
1n!o rn1 :i1:.m 1bo l. t ,_., ;13 ; ! :- r <: o : .:rro r c ~. ,.,-rt·d . ,, !!, ; .. , .t 0 : : r ; v ; 
Cod,:s (.-..:,: Ap r ,:1'.Ji, l. !"Ji..: ,H;",:1'.,!1:1;; pr..: gr .: :1: !1 :'. ~· ,, .1h<.J l'•.1i n r,:.J 
out, but it' s u;, .o you rn llJ ,;:i.l : r::..: •: t ~O~ ::1 t:1-.: !t r. ·: . 
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Abbreviation, 
Very few abbreviafions arc allowed in LEVEL JI. Ex-LEVEL 1 usen 
will have to forset about"·· L- , P .• etc. Althouah LEVEL 11 
doesn't allow these short-forms, it stores the prosrams more 
emcienrty than LEVEL 1 did, so you c3.n still psck a lot ofpro,nm 
into a smaH amount of memory sp:ace. 

The abbreviations arc: 

for PRINT, and 
for :REM 

for last line entered. listed, edited, or in which an error occurred. 

Keyboard RolloTer 
With the LEVEL IT= (and many other computen) you haft 
to releue one key before the Computer will allow entry of another 
key. LEVEL 11 lets you hit the second key before you have 
released the first key. This is 1rcat for you touch typists. 

C, u ,; :.1 .;c i iii I¥€¥& 



Glossary for LEVEL JI BASIC 
adclrea a Yalue speci(yina the location or a byte in memory; 

decimal Yalues are used in LEVEL 11 
llphan:umalc:s the set or leHen A-Z, the numeral, 0-9. and various 

,unctuation marb and special ch:aracter, 
...-eat ths value which is supplied to a runction and then 

opented on to derive a result 
any an arranae,·ment of elements in one or more dimensions 
ASCII American Standud Code for Information lnterchanse; in 

LEVEL II BASIC. decimal values au used to specify ASCII coda 
-bat a proaram that converts a symbolic-lanauaae proaram into 

a maehin.-lanauap proanm 
BASIC Bqinnen All"l)Urpose Symbolic Instruction Code 
baud sianalin1 speed in bits per second; LEVEL 11'1 cassette interface 

operale1 at 500 baud (500 bits per se<Ond) 
Wmry number a number represented in the blllHWO number system 

mins only binary dicit• 0 '0° and ·• 1--
Wt binary-dicit, the snfallest memory ceU in a computu 
byte the smallnt memory unit that an be adcmad in BASIC, 

c:onsiatina or 8 consecutiYe bits 
dldmal number a number represented in the bue-ten number system 

llli111 the dlpll 0-9 
np,mlioll a combination of one or more operations, constants and 

variables 
ftle an orpnized collection of related data 
madedaal number a number repre,ented in the l)u&.16 number •=m C:~':fo:•. t:!,~ f ~y 8i ~~1lca;ed function) that 

may be "built~n" to the Computer's ROM and may be uted 
directly in I BASIC statement 

Jopca1 •xprnlion an expression which is either True or Fabe: 
i!True. -I i, returned; if False, Ob returned 

-.. hmau• the lanauaao used directly by the Co,nputer, 
written as binary-coded instructions 

pod' one of 256 channels throu&h which data can be input to or 
outpul from the Computer 

RAM Random Acee• Memo,y; memory available to the user for 
writin1 propam1 and storin1 data 

ROM Read Only Memory; memory which is pennanentty p~ 
srammed and may be read but not written into; LEVEL II BASIC 
ti stored in ROM 

nMldM a sequence of instructions to carry out a certain function 
statemenc a complete instruction in BASIC 
atrina a sequence of ~lphanumeric characcen n.naina in lensth from 

zero (the "null .. slrina) 10 2S5 
mbroutine a sequence or instructions for performina a desired 

function; may be acceued many rimes from various points in a -Yariable a quantity thal can take on any of a 1iven set of values 
Ylriable name the label by which a 1iven variable is addressed 
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2/Commnnds 
When~ve r 3 prcr.ipt > is displayed . your Computer 
is in rhe Cumrr:Jnd ,rode. You can type in a comm:ind, 
~ it. and 1:1'! Computer will respond imm,:diJ tl!ly . 
This L'hJptc r desc ri bes the commands you' ll Ul~ to 
con t rol t i~-! Computa - to cha.nae mod ,:s, b~g in in pu t 
:ind 011tpu 1 pro..:edurc~ • .alter prognm memory, etc . 
All of !he~ commands - except CONT - may :il,;o be 
used inside you r p ro gr:im as sU.tements. In ,;orne ca:.es 
th is is u~fu l; o th~r rimes it is just for very speciJlizcd 
ar pl ica 1!ons. 

The comm:inds J esc rit-ed in this chapter are : 

AliTO 
CLEAR 
CLOAD 
CLOAD? 

CO~T 
(SAVE 
DELETE 

AUTO line n11mber, increment 

EDIT 
LIST 
NEW 
RUN 

SYSTEM 
TROFF 
TRON 

Turns on an ;:automat ic line numberin1 function for conven ient entry 
of programs - :i ll you hJn~ to do is enter the actua l program 
sta temc nu. You CJn ,;~cify a beginning line numbe r and Jn in.:rcm,mt 
lo be usr:d between line :ium~ ~. Or you c,m simply typl! AL'TO :rnd 
hit IlilllJ , in which c:isc line numbering will begin at IO and use 
incremcnls o f I 0. Each time you hit (miliJ, the Computer wi ll 
advan ce to the next line n11mber. 

Ex:1mple1: 

AUTO 
AUTO , , !5 
AUTO 100 
AUTO 100, Z!S 

to use line numben 
10, ZO, JO,. 
5, 10, 15, .. 
100, 110, I :o,. . 
100. 1~5. 150. 

To t;J rn off the ACTO func tion . hit the BREAK key . f~ot~ : Wb:n 
AUTO t'irinf!'> uri l Ii:,,.- nu:nb,,: r which is already being uscd. ,in :bt.:ri"k 
\viii Jrrcar h.: ~a1·: :h:.: lin:! numbl!r. If you do not wish to rc-proi;r:im 
the line. hit the HRE.\K k.:y to tum orr AUTO run.:1ion .l 
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CLEARn 
When used without :rn. argument (c., .• t)'?C CLEAR :ind hi t ~ ), 
this comm.1mJ resets all num.:rk v3ri1blcs to uro, :mJ lll string 
variables to null. When used with Jn Jt~um,mt (e.g., CLEAR 100), 
this command performs a second fum: tion in addition to the oni: 
just described: it makes the specified number of bytes avai!Jble 
for strln1 stora1e. 
Example:, CLEAR 100 m:i:kcs 100 byt~•-s availJbk for slrin:,,-s. When 
you tum on the Computer a CLEAR 50 is executed autonutkally. 

CLOAD "file name" 
Lets you load a BASIC program stor~d on cass..! tlc. Place 
recorder/player in Play mode (be sur.: lhl! pro~r connections a.re 
made and cas.sc:llc tape hJS bei:n rc•wound to projk:r po-.ition). 

NOTE: In LEVEL 11, CLOAD and CS,\ VE opeuh: at a tr.insf.:r 
rate of 500 baud. This is twkc :as fast as LEVEL l's cauctte transfer 
rate. Therefore the Volume setting used durin& CLOAD should be 
correspondinaly lower. For example , ifyou·re usina; R:idio Shack's 
CTR-4 I Cassette Recorder, try a settina of between 4 and 6 on the 
Volume control when loading programs or d1ta you pbccd on tM 
tape. For loadina pre-recorded programs, a hi&her Volume level may 
be required. Do a little e,cpcrimcnting. 

Enterina CLOAD will tum on the cassette m:ichinc and load the 
finl proaram encountered. LEVEL II abo lets you specify a desired 
'"file" in your CLOAD comm3.nd. for ~x;implr, CLOAD " A" will 
cause the Computer to iiinorc pro:rams on the cJssct tc until 
it comes to one labeled",\". So no matter whi,:r¢ lite ·•A' ' is 
located on the t:ape, you can stJrt lt Chi! bl!';innina of the tape: 
fil.: .. A .. will he picked out of all th.: tilc-s on thc- tap,: :and loaded. 
As th.: Computc-r is ~arching for fi le " A" . the nami:s of the fiks 
encountered will appear in the upper rii;h t comer of the Display. 
alon& with a blinkina .. . ... 

Only the first .:har.actcr of t!1c file n:im\.' is used by the Compukr for 
CLOAD. CLOAD'!, :i.nd CSA. VE opcr:i1 i on:1. 

Loadin& a progr:im from tape :i.utomat i..:;i. lly d.: :&rs 0u1 the 
prevtOusly ston~d prOiJ'3m. Si=c :1lso CSA VE. 

CLOAD? "file name" 
l..cts you \.'.om pare l proir:im stored on i,;3s:.cuc wi th one pr.:$<.':il ly 
in the Computer. This is useful wh.:n you h.1v~ durnp,:J ;1 pro~r:rn1 
onto tape ( using CSA VE) and you wish to check th..it th.: tra1\'if.:r 
was successful. If you lab.:led the file when you CSAVEJ it, you 
may sp~cify CLOAD? "file-name". Orhi.:rw ii l!, if you don't sp~dfy 
a file-n.ame, the first proi:ram en\'.ountcrcd will be ksted . Ourini 
CLOAD'!, the progr:am on t:ape :rnd the prognm in memory ar;: 
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compa1td b)'tt for byte. If there arc Jny discrep.1ndcs (indicatina: 
a bad dump), the message .. BAD" will be d is pl :iyed. In this case, 
you should CSA VE th : progr:im lpin. tCLOAO·!, unlike CLOAD. 
does not erase the program m:!mQr)' .) 

CONT 
When program execution hls been stopped (by the BREAK key or 
by a STOP sta.tcm..:nt in the pr~ram). tyre (07'-iT .:ind miI!IJ 
to continue execUlion :it the point wher~ the stop or break occurred. 
Durin1 such :a bri::ik or stop in e:-.:c..:ution, ),'OU m;ay examine varfable 
values (using PRl:\T) or diJnll'.c th-!'~e vJIUl.'.'S. Then type CONT .and 
[Elm' and c.,ei:ution will continue with the current "Yari.1b~ values. 
CONT, when usc-d with STOP and the BREAK key, is primarily a 
dcbu~Ging tool. 

NOTE: You cannot use CONT after EDITinJ your progr.im line, 
or otherwise ch:angin1 )·our proaum. CONT is also lnv3lid 3rtcr 
execution hn ended normally. 
See also STOP. 

CSA VE "file name" 
Stores the ttsident progr:im on C3ssette tape. (C3Ssette recorder 
must be prop.:rly connected, casscltc loaded, and in the Record 
mode, before you i:nter the CSA VE comm:md.) You must specify 
• file-name with this .:omm:md. This lile-n:ime may be 3ny alpha• 
numtric ch:irl.:ter oth.:r than double-quotes ("). The progr3m 
stored on t::ipc will then beJr the spedfied filc-n:1me, s.o that it can 
be loc.:Jted by l CLO.-\D command which .:Jsks for th.1t particular 
file-n.1me. You should ::ilw.1ys write the appropriate tile-names on 
the casstttt c:.ise for later r~frrence. 

Examples: 

CSAVE "I" dumps resident prognm Jnd ::ittaches l:lbel "I" 
CSAVE "A" dl!m~is rl•,ido.:nt pro;ram anJ .1tt:1ches l.1bel .. A" 

See also CLOAD. 

DELETE line n11mber-line n11mber 
Erases program lin.:'i from ml."mory. You m.1y <i.pecify .1n individual 
line or a sequen..:e of li.1..:-s. as fuliows: 

DELETE /i,rt 11umber en ses one lir.e as specified 
DELETE lint numbtr--Unt number er:tses "J!I program hne~ •a:nting 

v:ith first line numbtr sr .:df: :,d 
Jnd c-r.ding wHh last num b~•r 
spi:cified 

OELETE-Unt number era~s all pro:;r:am lines up to 
:md includin3 the spe,:ifi~d 
number 

The upper line number to be deleted must he a currcn1ly u~t.1 number. 
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Examples: 
DILITE I erucs line S from momory (error it line S 

notus.:d) 
crues lines 11. 18 a.nd e'r·ery line in ~tween 

If you have just entered or .:ditcd a line, you may delete rhat line 
simply by entering DELETE. (use a period instead of the !irie 
number). 

EDIT line number 
Puts the Computer in the Edit Mode so you c:an modify your resident 
prosram. The lon,er and more complell your progr::ims 3re, the more 
important EDIT will be. The Edit Mode has its own selection of 
tubcommands, and we have devoted Chapter 9 to the subject. 

UST line number-line number 
Instructs the Computer to display :dl prop:im lines p~sently stored 
in memory. If you enter LIST without an ueu,ment, the entire 
prosram will scroll continuously up the screen. To stop the auto
matic scrollin1, press SHIFI' and@ simultaneously. This will freeze 
the display. Press any key to release the "pause" and continue the 
automatic scrollin&-

To examine one line at a time, Jpecify the desired lin.: num~r :is 

an •flllmcnt in the LIST command. To examine a certain sequence 
of prosram lines, specify the first and last lines you wish to 
examine. 

Eumples: 
LIST 10 
LIST 50-150 
LIST JO

LIST. 
LIST -50 

NEW 

displays line SO 
displays line SO. 1 SO and everything in between 
displays line 50 and 111 hiJhcr-numbered lines 
displays current line (line just entered or edited) 
displays all lines up to and includina; line SO 

Erases all prov.im lines, sets numeric vuilbles to zl!ro and strina 
variables to null. It does not chan1e the strin1 sp1cc 1llocJtcd by a 
previous CLEAR number statement. 

RUN line number 
Causes Comput~r to cxei.:ute the progrnm stor~d in memory. If no 
line number is spccifo:d, cxci.:ution be}!:iia with low..:st numbered 
program line. Ir a line number is specified. c\;:..:i.:ti.in b~:;1ns wilh 
the line numb<r. (Error oc.:urs if you Sp.!.:ify 1n unus1.'d line numb,=r.) 
Whenever RUN is executed, Computer also executes a CLEAR. 
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Examplel: 
flUN execution bqins at lowest~umbered line 
ftUN 100 execution bqins at line 100 

RUN may be Ukd inside I propam as a statem'ent; ft is I come:a)ient 
way of stanina over with a clean slate for continUOUHOOp propaml 
IUCh ISpmes. 

SYSTEM 
Puts the Computer in the Monitor Mode, which allows you to Jo.cl 
object files (machino-lanJUAac routines or datai R.ldio Shack 
offen ,...ra1 machine-lanp,aae 101lwarc pac~ such u-the 
IN-MEMORY INFORMATION SYSTEM. You can also create your 
own object files usin1 the TRS-80 EDITOR/ASSEMBLER, which 
b Itself an object file. 

To lood an object file: Type SYSTEM and lmDll 
•? will be displayed. Now enter the me-name (no quotes ue 
_..,,,) and the tape will besi• loadins- When Jo.dins b com
plete, another 

•? will be displayed. Type in a slaslHymbol / foDowed by the 
addRu (in decimal fonn) al which you wnh execuU... to besift. Or 
you may simply hit the slaslHymbol and Imm without any 
acldtea In this cue uea1tion wiD beain al the addma specified by 
the object file. 

TROFF 
Tum1 off the Trace function. See TRON. 

TRON 
Tums on a Trace function that lets you follow prosram.flow for 
debuaina and execution analysis.. Each time the propam advances 
to I new program line, that line number will be displayed inside a 
pair of brackets. 

For ex.ample. enter the followina; propam: 
10 _...INT "START'" 
ZO PRINT '"GOING'" 
JO GOTO ZO 
•o PfllNT "GONI: .• 

Now type in TRON, mIIliJ , and RUN, IEIJm 
<10> STAftT 
<20> GOING 
<JO> <ZO> GOING 
<JO> (20> GOING 

etc. 
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(~• SHIFT and @I simultaneously to. pause execution and freeze 
dispb.J. Presa 1.tQ1 key.Jo continue with ~uanion .. ) 
Al you can sec from the display, the prosram ii in :in infmiU loop. 

The numben show you exactly what ia aoina on. (To stop execution, 
hit BREAK key.) 

To lwn off the Trace function, entu TROFF. TRON :ind TROFF 
may be used inside procruns to help you tell when a siven line ii 
exocuted. 

For example 

•D TJtON 
H X•X•J.UUt 
70 TltOP'P' 

miaht be helpful In po1,ntina out nay time line 60 is executed 
(.-mlns execution ~•1 jump di .. ctly to 60 and bypass SO). 
&ch time thele three lines arc executed, <60> < 70> will be 
dispb.yed. Without TRON, you wouldn't know whether the p,_ 
- actually executina line 60. Allor a Proaram ii debuged, TRON 
and TROFF lines can be removed. 
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M·::e:ce '*" e :t 4'--tl e'·' ell\ ·A? 5 #i 

3/lnput-Output 
1be statements desl.'ribed in this chapter Jet you 
1end data from Keyboard to Computer, Computer 
to Display, and back and forth between Computer 
and the Cassette interface. These will primarily be 
used inside pro1rums to input data and output 
results and me:ssa,eL 

Statements cmo...S in this chapter. 

PRINT 
8 (PR!Nf modifier) 
TAB (PRU,,, modifier) 
USING (PRINT formatter) 

PRINT item list 

INPUT 
DATA 
READ 
RESTORE 
PRINT • (Output to C....tte) 
INPUT • (Input to ca ... ttc) 

Prints an item or a list or items on the Display. The Items may be 
either strina constants (mes.saps enclosed in quotea), strins nriabla, 
numeric constants (numbers), Yariables. or exp,asions in'tOlrina all 
of the pm:eclin1 items. The items to be PRINTcd may be 1epuatcd 
by commas or scmk:olons. If commas ue used, the cu.nor 
automatically advances to the next print zone before printin1 th8 
next item. If semi-colon, are used, no space i, inserted between 
the items printed on the Display. 

Enmplos: ________________________________ _ 
,o x-, 
t 00 PRINT Z5; "IS IQUAL TO": X 6 Z 
I.UN 

ZS IS EQUAL TO ZS 

10 AS•"STRINQ" 
10 P"INT AS;AS,AS:" ";AS 

ftUN 

STIIINGSTIIING STRING STfllNQ 

POIJtlve numben arc printed with a lc:idina: blank (instead of a plus 
si&n): all numbers :ire printed with a tr.iilin1 blank; and no blanks are 
inserted b.=-forc or ~fter striap (you can insert them with quotes 
a in line 20. 
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10 PftlNT "ZONI 1","ZONE Z .. ,"ZONE J " ,"ZONI 4","ZONE 1 ETC,. 

"UN 
ZONIE I 
ZONIE 1 l:TC 

%ONIE Z ZONI J 

There are four 16-charactcr print zones per line. 

10 PftlNT "ZONI 1",."ZON.I J" 

"UN 
ZONE 1 ZONI: l 

ZONS4 

The cursor moves to the next print zone each time a comma is 
encountered. 

10 PRINT .. PRINT STATEMENT •10 "; 
zo 19RINT "PltlNT ffATEMl:NT •zo·· 
"UN 
PAINT STATEMENT •10 PAINT STA TIM INT •zo 

A tnilln& semi-colon over--rides the cursoMetum 10 that the next 
PRINT bcalns where the lut one left off (see line 10). 

If no tnilina punctullion is used with PRINT, the cursor drops down 
to the bqinnina of the next line. 

PRINT@ position, item Ii.st 
Specifies exactly when: printin1 ts to besin. (AT w:u used in LEVEL 
I BASIC.) The@ modifier must follow PRl?\"T immcdi:itely, and the 
location specified must be a number from Oto 1023. Refer to the 
Video Display worksheet, Appendix E, for the exact po5ition of each 
location 0-1023: 

100 PRINT e HI0, "LOCATION 150" 

RUN thts to find out where location SSO it.. 
Whenever you PRINT@on the bottom line of the Display, there is 
111 automatic li.ne--feed, c1usin1 everythinc displ.2y.ed to move up 
one line. To suppress this, use a trailin1 semi"'COlon at the end of 
the statement. 

Example: 

100 PRINT e 1000, toOO; 

PRINT TAB (expression) 
Moves the cursor to the specified position on rhe current line (Or 
on succecdina Jines if you s~cify TAB positions &Uater than 63). 
TAB may be used several tilnes in a PRINT list. 

The n.lue of ~.tpres.slon must be between 0 and 255 inclu~ivc. 
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Eumple: 
10 PRINT TA8(SJ "TAIHI.ED S";TAB(H) "'TABl!!l!D ZS" 

No punctultion is required after a TAB modifier. 

I X•J 
IG PRINT TA■IX) X: TA■IX l 2) X l 2;TAa(x. J) X. J 

45 

Numerical exprenions may be used to specify a TAB position. 
This makes TAB very useful for sraphs of mathematical functions, 
tab1es. etc. TAB cannot be used to mOff the cu.nor to the left. If 
cunor is beyond the specified position, the TAB is isnored. 

PRINT USING 1tring; item list 
PRINT USING - Thls statcmmt allows you to ll>OQl'y a ronnat ror 
prlntina strins and numeric Yalues. It can be used in many appllca
tions such u printin1 report headinp, accountin1 reports, checks 
••• or whereYer a specific print format is required. 

The PRINT USING statement uses the followlna (onnat : 
PRINT USING str"'6 ; .. tu, 

Strtn1 and ,a/u~ may be expressed as variables or constants. This 
1talement will print the expression contained in the strina. ln•rtin& 
the numeric value shown to the risht of the semicolon IS specit'aed 
by the field specificn. 

lbe followin1 field specifien may be used in the strlna: 

• This slsn specifies the position of each digit located in the 
numeric value. The number of• 5itns you use establishes the 
numeric field. If the numeric fitld is greater than the number 
of digits in the numeric value, then the unused field positions 
to the left or the number will be displayed as spaces and 
those to the ria)tt of the decimal point will be displayed as 
%eros. 

The decimal point can be placed anywhere in the numeric 
field establi51:ted by the • silfl. Round ina-off will uke place 
when di&its to the right o f the decimal point are suppressed. 

The comma - when placed in any position between the first 
disit and the decimal point - will display a comma to the left 
of every third digit as required. The comma establishes as{ 
additional position in the field. 

Two asterisks placed ;U the bqiMin1 of the field will cause all 
unused positions to the left of the decimal to be filled with 
asterisks. The two asterisks will establish two more positions 
in the field. 
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···.•· _···· .. · -____ · ----- __ ... ..... ······--···· ··- - -- -:i 

SS Two Jol!Jr 'i- ig:n, r:.!.: : J Jt th.: t·,:~:;1 :1 i::,;: vf l!1.: ti.:I J w11l .1..: t 
3S a lloacing doll .u si1n. That i:i, it wilJ."c..:upy th~ lir,;1 p~~!~ i_o!'I 
prcc!!Jing th.: nurab.:r. 

.. S If thl.'Soe thr~·e s igns J;c: u ~.:J l t t~e l:.:~:nni:-:;; ol t!h: :i ... !J . 1!~.:n 
lhe V:lt:lnl positions to the Jd1 ilf l h~ numb.: r will bl.' rn :.:J by 
the • sign and thi: S sign will :1gJin position it!i\:lf in thl.' (lfl t 
position prc..:edin ~ the num bl.' r. 

+ When l + si~n is pb...:ed Jt [h e: b.:ginning or end of th..: lidJ, it 
will be printl.'d :is sp c:.::ii"i.:d u J + r\.>r positive numbers or l S 
a - for n.:ga tive numb.:rs. 

- Wh en l - si;;n is pl.1.:.:J Jt th.: .:nd of the ti.:!d, it will c.1usc a 
ni:~:Hivl.' ~ii;n to .1ppe:1 r 3.f=a .11! n.:gJli\"C numbus and wi ll 
lppc:J r JS l SplCI.' for positiv..: numb.:rs. 

'JllpQUS S\ To s;ll!dfy a strin; fidJ of more tt~.1n one ..:~J r;1 ..: 1er. 
J, sp.Jt·,·s '.~· is us,,:J_ Th<! l.:nglh of lh,,: slrin& tidJ will ~ 1 
plus th,,: numbe r of spaces b,,: t '4c:cn the percent signs. 

C3usc:i th,,: Compuler to use the first strin1 .;ha ra,; ter of lhe 
-:urr,,:nt value. 

The following proaram wiU help demonstrate these format sp.:dlicrs: 

10 rN,uT AS. A 

20 PRINT USING AS:A 
30 GOTO 10 

RUN th is program and try ••arious spccifi~rs :ind strin:is fo r AS Jnd 
various v:ilu.:-s for A. 

For Example: 

RUN 
1••·••.1z.1z 
IZ. 12 

1 •••-••. IZ.IZ 
12.12 

1 •••••• IZLZI 
'\ 121.21 

The ".ti siin i'i .au1om .J t1..:.ill:• pri:it:J JI !'.h.· f:1.J :snot l.:r;:: 
enouih 10 ..:onlJin th~ numh:r al Ji;it-. f,>u:i J in t h-.· rH:::: ... · rk 
value. Th,: .:-n1in: numhl"r to tht: kit of the di:-..:imal will b,,: 
displayed pr..: ..: ..:d.:d by th is ~i~n. 

'f•• ·• •.12.127 

12. 13 

Note that the nurn b,,: r was round...-d to two J<:!d1n :i. l pl.1..: .. -s. 

3/4 



1 •••· ••.1z.1z 
•12, U 

1 •••·••• -12.IZ 
•IZ. IZ 
1 ••••••.IZ.12 
tz.lZ• 
1 ••·•••. -1z.1z 
11. 1 z-
f ···••-. 12.12 
I Z.IZ 

f ···••-.-12.12 
12.12 ... 

f ••••• fZ.IZ 
••12 

1 ••••·••• tZIZ.tZ 
tztz .12 
f SS••·••. IZ,IZ 

S1Z.1Z 
f " •• .......... 12121.Z 

IZ, 121 .Z 
1 ••••••.#'", 12121.Z 

12, 121 

? •••• IZIZ 
,1112 

Another way of usin1 the PRINT USING statement is with the strin1 
raeld specifiers"!" :md %spaus %. 
Eumples: 

"'"INT USING "I": strinz 
ftptlNT USING,.., ff/o";Slrlnl 

The " !" sitn will allow only the fi"'t letter or the strin1 to be printed. 
The"% spac:ts '.\"' allows ipaces +2 chaucten to be printed. Again, 
the strf,rg and ~pecifi-:r 1.:an b<: expressed as strin1 variables. The 
following progr:Jm will d~monstrat.:: this feature : 

10 INl"UT AS, as 
20 "RINT USING AS; BS 
30 GOTO 10 

and RU:-! it: 

1 I, ABCDI 
A 

1 'lo1'. ABCDI 
All 

1 'lo 'lo, A9CD 

Mu1t lplc strings or strin& variables c:in be Joined to1ether (concatenllcd) 
by these spedfien. The"!" si&n will allow only the fint lener of each 
strina to be printed. For example: 

10 IN,,UT AS, as, c• 
20 !""INT USING"!"~ AS: BS: CS 
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And RUN it. .. 

f ABC,DEF.GHI 

By usina more than one ·• ,~ sisn. the nnt letter of e:ich strina will 
be printed with spaces inscrt¢d correspondifl,: to the space, inserted 
between the .. ," Eans. To illustrate this feature, make the followina 
chanp to the last little proaram: 

IO PfllNT USINQ "I I I"; AS, BS, Cl 

And RUN it. .. 

f AK,DEF,GHI 
A0Q 

Spaces now appear between letteIS A, D and G to correspond with 
those placed between the three .. ! .. siJIIS. 

Try chl_!laina .. , ! ! .. to ~IJ, .. in line 20 and run the prosnm. 
The followin1 prosrun demonstrates one posaible use for the PRl?-4T 
USING statement. 

10 CLS 

lO Al • ••••·•••••••••-•• DOLLARS" 
JO IN~T '"WHAT IS YOUR F'lflST NAME"': l"I 
•o INPUT "WHAT I■ YOUR MIDDLC NAME .. ; MS 
IO INPUT "WHAT IS YOUR LAST NAME"'; LI 
10 INflUT "ENTER TH£ AMOUNT PAYABLE": P 
70 CLS: l'ftlNT "PAY TO THE ORDl:ft OF ": 
10 PfllNT USING "1111 ";Fl; ".": Ml;".": 
10 PRINT LI 

100 PIIINT : P'ftlNT USINC. AS:~ 
tt0GOTOII0 

RUN the proaram. Remember, to save pro1ramming time, use the 
"?" sitn for PRINT. Your display should look somethin1 like this: 

WHAT IS YOUft P'lftST NA.MET JOHN 
WHAT IS YOUR MIDDLE NAM£? PAUL 
WHAT IS YOUR LAST NAMET JONES 
&NTIIIII AMOUNT ~AYA■LE1 u1,s.• 

~AY TO THE ORDER 01" J . ~- JONES 

•---t:1 z.1•1.•0 DOLLARS 

Ir you want to use an amount greater th:1n 999,999 without 
roundin1 off or 1oin1 into scientific notation, then simply add tht 
double precision sign ( •) after the variablt Pin Lines 60 :1nd I 00. 
YCN will then be able to use amounts up to 16 decimal pl:Ji:tS' lone. 
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INPUT item list 
Causts Co:nruta to s1or e:u·c·.1tion until you cnttr tl'!e spcciricd 
numbtr or vJlt;:!( vi:i th: k~yb0:uJ. T::i:: l~?l."T 'ilJti:mer.t mJ)" 
specif>· a list of.-tri~i;: or nomaic \"Jri:.!>lt~ to C'1.• inrut. Thi: items in 
the list must be sc-pJrJ li:d by ct,mm:is. 

100 INPUT XS, XI, ZS, ZI 

This sU,terncnt 1!3\ls for you to input a string•litcral, a number, 
another st:ing lit-.!r3l, and l.nother numt-cr, :.n th:st order. When the 
statement is cncountc ri:d. the Computer will display a 

'-
You may then : ntcr the ,·3Juc'i all at once or one at a time. To enter 
vabcs 31) Jt on1:e, serJrJt:: them by commas. l If your strin1 literal 
indudes lcadfr:g h!Jr.k~. colons, or co:nmJs, you must enclose the 
strins in quoks.) 

For example. when line 100 (above) is RUN and the Computer is 
waiting for your input, you could type 

JIM,50. JACK,•O l~I 

The Cor':'lputa will 1ssign \"Jl~.:'i JS follow-s: 

X1 • 50 Z5•"JACK" z,.,o 
If yo u m:IllJ the v:ilu.: s one :.it 1 timl.", th~ Computer will 
display 1 

"-
. • . 1:idk.tting. tbt :-r.or-c C..1t .1 is .:xp-:ctd. Co:itinuc entering d:i.u 
until :ill the ,·.irial:-1::s h..1·:1." t-·:l.":i ,,;t, at w:1h:h time the Computer 
will :adv3nce to th~ r.c .,t ')tJ.tcmcnt in yv:ir proi;r:1m. 

Be sure to e:,.t ..-r ~:~e ..::o::-.:-c t typ..: or \".ilue Jcco rdm:i? to · . ..-hat is c:Jll::d 
for by the 1'.':Pl"T stJ l:::r.ent . For exJr.1r!e. y1..~u ~·:m't ::i;-u t 1 
strins•\"alu;: :n to a ~u::i::rk1I nri:.it>!e. If you try 10. t:l: Co:Tipute r 
will displa;· a 

lR~DO 

'-
and give you another cr.Jr.c:: to enter th :: cor rect ty'('.';: of d.1tl nlui!, 
startina wi th th:: firs r nlt..:e c31J..-d for by !he l'.':Pl"T list. 

NOTE: You ~-:i r.ne>t :nrut an e,i;prl."ssion into J numerical ,·:i lu;: -
you must inr,ut :i simr.- li.= num,:rio.l co nst:1.nt. tLEVEL I Jllowi!d 
you 10 ini,ut an l":\prc-.,ion or l."vcn a ,.·1riablc into :a numt'ri...::11 
variabh:.) 

------=-=======--====:=:;:J 
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Example: 
100 IN..UT XI, Ytl 
ZOO P11INT XI, VII 

"UN 
'- (you type: I 7+J I lmI!l] J 
T IIHDO 
L (youtypc:J 10 ,cmm, 
ff_ {you type:] "THIS II A COMMA: 

10 THII II A COMMA:, 

It was necessary to put quotes around "THIS IS A COMMA:," 
because the strin1 contained a comma. 

If you tmD'i) mon: data elements UW1. the lNPlIT st3.tcment 
specifies, the Computer will display the meuap 

tl:XTftA IGNORED 

and continue with normal executk>n of your proaram. 

You can also include a '"promptin1 mesup: .. in your INPtrr 
statement. This will make it e.'.lSicr to input the d:ua correctly. The 
promptina m,cssagc must immediately follow .. INPtrr•, must be 
enclosed in quotes., and must be followed by a semk:olon. 

Example: 

100 INNJT "INTIII YOUII NAME AND AGI (NAMl,AGE)":NS.A 

(RUN) 

11:NTUI: YOUII NAME AND AGI: (NAME,AGl)T_ 

DATA itt!m list 
Lets you store data inside your prosnm to be :accesstd by READ 
statements. The data items will be reld sequentially, st:irtin& with 
the fint item in the first DATA statement, and ending with the last 
item in the last DATA statement. Items in a DATA list ma.y be 
1trina or numeric constants - no exprcuions arc allowed. If your 
strin1 values include lead.ins blanks, colons or commas, you must 
enclose these values in quotes. 

It is important that the data types in a DATA statement match up 
with the variable types in the correspondina READ statement. 
DATA statements may appeu anywhere it is convenient in a 
pro,ram. G.nerally, thoy an pl.aced consecutively, but this is not 
required. 
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Ex,mples: 

500 READ N1S.N2$.N1.NZ 
1000 DATA "SM ITH. J .R ."," WILSON, T . M." 
2000 DATA 1:50. 175 

See READ, RESTORE. 

READ item list 
Instructs the Computer to read a value from a DATA statement 
and assign that .,,atue to the specified variable. The first time a 
READ is executed, the firs t ,,alue in the fi rst DATA statement 
will be used; the second time, the second value. in the DATA 
statement will be read. \Vhcn all the it ems in the first DATA 
sta~ment have been read, the next READ will use the first 
value in the second DATA sta tement ; etc. {An Out-of-Data error 
occurs if there :i re mo re attempts to READ than there are 
DATA ite ms.) The foiiowi ng program illustrates a common 
application fo r READ/ DATA statemen ts. 

50 PRINT .. NAME"',"AGE" 

100 READ NS 
110 IF NS•"ENO'" PRINT "ENO 01" LIST" : END 

120 READ AGE 
130 IF AGE < 18 PRINT NS.AGE 
140 GOT0100 
150 DAT A "SMITH, JOHN",30,"ANOERSON ,T ,M. " ,10 
160 DATA "JONES, BILL",15,"DOE ,SALLY ", 21 
170 DATA "COLLINS,W.P.",17,END 

~UN 

NAME AGf 
JONES, BILL 15 
COLLINS,W.P. 17 
ENO OF LIST 

READY 

>-

The program loca tes and prints all the minors' n:imes from the data 
supplic:d. Note the use of an END st ring to allow READi ng lists of 
unknown length. 

See DATA, RESTORE 
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RESTORE 
Causes the next REA D suh:m ent e'.'Cc..:ut ~J to st.1rt over with the 
first item in the first DATA sta temc:nt . This lets )'Our proirlm re-use 
the same DATA lines. 

Example: 

100 "EAD X 
110 RESTO,.E 
IZ0 ,..EADY 
IJ0 PRINT X, Y 
UO DATA S0,10 

"UN 

•• 
READY 

>-

•• 

Because of the RESTORE statement, the second READ statement 
starts over with the fint DATA item. 

See READ, DATA 

PRINT #-1, item list 
Prints the VJlue-. of the specified \·Jriablcs onto C3S:iCtte 1Jpe. 
(Recorder must be properly conne..:ted and se t in Re..:ord mode when 
this statement is cxecuti!d.) The PRl~"T • st .1tcmtnt must alw1y1 
specify D devh::e number. This is bi.:c,1use the TRS-SO C3 n ac tually 
input/output to two ..:assettc machines, onci:: you've added the 
Exp:i.nsion Interface d..:::i\.: ribcd in Chapter 10. For normal US\: with 
just one reco rder ..:onnected, the Je ,·i..:e num ber must be -1, e.,., 
PRINT •-1 (followed by J corr.ml 1nd th.:n th:: item list). 

Example: 
A I •-30.334: BS•"STRING·V A LU[ " 

10 PRINT#·1.Al , BS. " THAT'S ALL" 

This stern the ..:urren t ,·..1lues of A I J.n.J BS .. md 3ISO the st ri ng-lit,:ul 
·•THAT'S ALL". The ,·.du::s :nJ.y l-.: ir.put lr.:,r.'I t.tp<! bur usi:ii t!ic: 
l !\PUT• st.lt.=mi:n t. Th<! 1:o-;PLT• S'.Jtl':-:-:.:nt :n:bt b<! 1J~nt1<.:.1l ~.l lh<! 
PRINT• st.Jt.' mcnt in lerms of number :.nJ type- of i1ems in lhi,: 
PRINT• /1:-.:PuT .. lists. S<!C IXPLiT • . 

Sped:11 Note: 

The values r,:pre~.:n:·.· :I ir. ite-m l!·a ::,1;,1 n,H ~x..:.':d ~55 ..:h ,r:,.:1..- r-. 
to 1:i.l : 01herwh .: .di ::"I 11kl:c> r ,;. .i:' ,·r ;;: ..- ,:~~; : 55 .-. d! 1·~· rr:i :i. . .J ;_•,1 
For t:'.'CJmj>h:, PRINT•-1 . A,o,9~.C• .D•.::~.F•,U=r,H# , l #. J • .A~ 
will pro.>babl;- ex..:aJ ll~,: :1ux::r,u:n r.:. , ,rJ i.•n,;1:1 tf \ $ ;, :·1>;:)...r 
th:m about 75 .:hu:i..:1.:rs. In ,t,..:h :i ..:J"K • .-\) wmdJ 11 0 1 b.: r~· -:MJ,·J. 
and when you lry IO l :\'PUT•- 1 the d .11.1, JO 00 10ut o i' lJatJ) 
error will o..:..:u r. 

•= 
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INPUI #-1, item list 
Input!; the speciiir!d numt-cr of nlues stored on cassette J.nd :issi;ns 
them to the spr! -~i!i,:d ·•JriJblc names. Like the PRINT• stJtement, 
INPli"T• n:quir.'s tlut you speci_fy a device number. (This will make 
more sense when you hJvl! added the Expansion Interface and are 
using a dual ..::ass..:ttc ~yskm. See Chapter 10.) Us.e Device number -1 
for normal appli..::atio:n without the Expansion Interface. e.g., 
INPUT ... 1, Ii.st. 

Example: 

SO INPUT •-1 ,X,PS, Tl 

When this statement is executed, the Computer will tum on the tape 
machine, input values in the order specified, then tum off the tape 
machine and advance to the next statement. If a string is encountered 
when the INPUT list calls for a number, a bad file data error will 
occur. If there are not cnou&h data items on the tape to "fill" the 
l~PUT st:atemcnt. an Out of Data error will occur. 

The Input list must ~ identical to the Print list that created the 
taped data-block (same number and type of variables in the 53me 
sequence.) 

Sample Program 
Use the two-line program supplied in the PRINT• description 
to cn:ate a short dJta fik. Then rewind the tape to the beginning of 
the d;1ta file. maicc all nc.:cisary connections. and put cassette machine 
in PIJy mode. :,..:ow rJn the following program. 

10 INPUT•-1,Al,BS.LS 

20 P'Rl NT A I ,BS.LS 

30 IF LS• .. THAT'S ALL'.'END 

40 GOTO 10 

This program doesn't cJre how long or short the dat:i file is, so Iona 

I) thc file was cr..-Jtcd by successive PRl:\l• stJtcments 
idcnticJI in form lo line 10 

2) the la~t item in 1hc last data triplet is "THAT'S ALL ... 
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4/Program Statements 
LEVEL II BASIC makes seftrol assumptions about 
ltow to run your p~ For example: 
• Vuiablcs = assumed to be slnsJe-1,reclsloa (unless 
you use type declaration diaractm - - Chapter I, 
"Variable Types''). 
• A certain amount of' memory Js automatically ,et 
uJde for strinp and arnay1 - whether you use all of 
ltornot. 
• Execution Is sequentJal.1W"tin1 with the fint 
statement in your program and endina with the lat. 

The statementt dietcribed in this chapter let you 
o-m'ride theoe assumptions, to liff :,oar prosrams 
much more YHSatility and power. 

NOTE: All LEVEL II statements except INPUT 
and INPUT• can be used in the Command Mode u 
well a, in the Execute Mode. 

Statements described In this chapter: 

Type 
Definition 
DE.P'INT 
D£F'SNQ 

Dltl'DaL 
Dl:J"STN 

ADianmrnt& Seq-.» of 
Alloc:,tlon Exocutloa 
CLE:Aftn IIND 
DIM STOI' 
LET GOTO 

GOSU■ 

ON •• . GOTO 

ON ••• aosu■ 
ll'ON•NEXT·STEJS 
IPUIOPI 
ON "'"Oft GOTO 
RESUMI 
IIEM 

T
(Condltlonal 
Stat-ts) ,,. 
THEN 

ELSIE 

Thll chapter also contains a dbcuslica of data oon...nloa In LEVEL 
II BASIC; this wiD let you predict and control the way ....its of 
expressions. constants., etc.. will be stored - as inteaer, single 
precision or double precision. 

DEFINT letter range 
\lariabita be&intiina with ll'ly letter~ the specified ranp will be 
stored and treated H inte,ers. unless I type declaradon character b 
added to the variable name. This lets you conserve memory. since 

Mi ijl 
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inteaer valun take up less memory lh:in other numeric 1yp.!s. And 
lnteaer arithmetic is faster than sir.:le or double precision 3.rithmetic. 
Howcm, a·variablcdcflned u integer u1fooly uke on nl'Ues 
between -32768 and +32767 indusive. 

Examples: 
10 01P'INT A,l,N 

After line 10, all variables bt&i,nnina: with A, I or N will be treated 
u intqers. For example,-Al. AA. 13 and NN will be inti:aier vJriables. 
Howner, Al•• AA•. 13• would still be double precision vufab~s. 
becaule of the type declaration chancten. which alwJys over-ride 
DEF atatcmenu. 

10 D&P'INT l•N 

C...... variables be&IMin& with I, J, K, L, Mor N to be treattd 
a int ... , variables. 

DEFINT may be ~cd anywhere in 2 propam, but it m2y ch2n1e 
the meanina o( variable references without type decllration chartcten. 
11\erc(on it ii normally placed at the bc&,in.nina of a proaram. 

See DEFSNG, DEFDBL, and Oiapter I, "Variable Types". 

DEPSNG kiter range 
CauteS any variable bqinnin1 with a letter in the specified ran1e to 
be stored and treated as sinale precision, unless a type declar21ion 
cbar.:ter is added. Sin&le precision vari2blct and constant, are stored 
with 7 dis.its of p1".ision and printed out with 6 dis:its of precision. 
Since all numeric variables are assumed to be single prtdsion unless 
OEfineJ otherwise, the DEFSNG statement is primJrily used to 
re-define variabl-:s which have previously been defined as double 
precision or lntc1er. 

Example: 
uo oa,sNQ t. w-z 
Causes nri.ables bcsinnin1 with Che lctcer I or any letter W throuah Z 
co bt trclled u sinsle pttcision. However, 1~ would srill be an 
lntc,er .. ,table, and I• 2 double precision variable, due to the use 
of cy.,. declaration charactcn. 

See DEFINT, DEFDBL, and Chapter I, "Variable Types". 

DEFDBL lei/er range 
Cautes varinblcs btainnin& with any letter in the spedficd r:1n , e to 
be Jtored and treated as double-precision, unless a type dtdurJtion 
character is added. Double precision allows 17 digits or precision; 16 
diaits are displayed when a double precision variable is PRl:'\Ttd. 
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Example: 

10 DEFD8L S-Z, A·[ 

Causes va riables begi nn ing with o ne of lhe le tters S th rough Z o r 
A through E to be double precision. 

OEFDBL is no rmall y used at the beginning of a program, because it 
may change the me.ini ng of VJriable refe rences without type 
declaration chJractll!rs. 

See DEFINT, DEFSNG, and Chapter 1, "Vari able T ypes". 

DEFSTR letter range 
"Causes variab les beginning wi th o ne of the letters in the specifled 
ra nge to be stored and treated as strin 25, unless a type declaration 
charac ter is added. If yOu have C LEARed enough string sto rage 
space, each strin a; CJn store up to 25S charac ters. 

£:<a mple : 

10 OEF'STR L · Z 

Causes varial:i: les beginn ing with any l«;tter L throu&}t Z to be string 
variables, un less a type declaration character is added . After line 10 
istxec;uted, the :lssignment LI = "WASHINGTON'' will be valid . 

See CLEAR 11, Chapte r I , "Variable Types", and Chapte r 5. 

CLEAR n 
When used with an argument n (n can be a constant or an expression), 
this statemen t causes the Computll! r to se t aside n bytes for st ring 
stor;ige . In aU diti on all varilblcs are 51.•t to ze ro. When the TRS-SO is 
turn l!d on, 50 by tes are au tomatic1\\y se t aside fo r stri ngs. 

The amou nt of string stof:lge CLEA Red must equal or exceed the 
gre:Hes t number oi ,.-harJcterc; stor.:d in string variables during 
execu tion; otherwise an Out of Strin~ Splce e rror will occur. 

Eu Olptc : 
10 CLEAR 1000 

Makes IOOO bytes av:tifab le for string. sto rage. 

By setting string storage to the exact amount needed. your program 
can make more efficien r use of memory. A program which uses no 
string v:, riahks could include a CLEARO statement, for cx:imple. 
The CLEAR J rgu ment must be non-negat ive, o r an error will result. 

Dl:l'I name (dim/, dim2, . .. , dimK) 
Leis you set the "'depth" (numbe r o f cle ments allowed per dimen
sion) of an ;irray or list of arrays. If no DIM statement is use d, 3 
dcplh of 11 (subs.:: rip ts 0-10) is al!owed for each dimension of each 
array llS~d. 
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~le: 
10 DIM A(5),■(2,3),Cl(Z0J 

Sets up a one-dimension array A with subscripted elements 0-S; 
a two-dimension array B with subscripted~elements 0,0 to 2,3; I.net 
1 one-dimension strin& array CS with subscripted elerrrents 0-20. 
Unless previously defined otherwise, arrays A and B will contain 
sinale-prec:ision values. 

DIM statements may be placed anywhere in your proaram, and the 
depth specifier may be a number or a. numerical expression. 

Example: 

•o INJaUT "NUMIUI OP NAMES";N 
10 DIM NA(N,2) 

To re-dimension an acray, you must fint use a CLEAR statement,_ 
either with or without an ar,ument. Otherwise an error will l'Csult. 

Example Proa,am: 
10 AA(.f) •II.I 
ZO DIM AA(7) 

"UN 
1'00 EPIROII IN Z.0 

See Chapter 6, ARRAYS. 

LET variable = expression 
May be used when assianin1 values to variables. RADIO SHACK 
LEVEL II does not require LET with asslsnmcnt statements, but 
you miJht want to use it to ensure compatibility with those 
veni.ons of BASIC that do require it. 

Examples: 

1 00 LET At•" A PIOSI IS A IIOSE" 
110 LET l!lt•t .. U 
120 LET X•X·Zf 

In each. case, the variable on the left side of the cquaJs si&n is 
assianed the value of the constant or expression on the ri&ht side. 

END 
Tenninates execution nonnally (without a BREAK messaae). 
Some versions of BASIC require END as the last statcmt:nt in a 
prosramo with LEVEL 1l it is optional. END is primaril:,, uk d to 
force execution to tenninate at some point other than the losical 
end of the proarazn. 

WMh 1· i #'1-¥305 #"i,j\&% · ''.i 
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Example: 
10 INPUT 51,52 
10 aosua 100 

ti IND 
100 H•SQlll(S1•s1 + sz•szJ 
110 AETUAN 

The END statement in line 99 prevents prosram control from 
"crashina" into the subroutine. Now line 100 can only be accessed 
by a branchina statement such as 20 GOSUB 100. 

STOP 
Interrupts execution and prints a BR£AK. [N /1,u numbtr metsaae,. 
STOP is primarily a debua;inr; aid. Durina the break in execution, 
you can examine or change variable values. The command CONT 
can then be used to re-start execution at the point where it left off. 
(If the program itself is altered durinJ a break, CONT cannot be 
used.) 

Example: 
10 X•ANDIIOJ 
1S STOI" 
ZO GOSUB 1000 

~UN 

■PHAKIN 115 
IIIEADV 

>-

Suppose we want to examine what value for Xis beina pas,ed to the 
subroutine beginninr; at !inC 1000. Durin& the break, we can examine 
X with PRINT X. (You can delete line IS after the prosra,m is 
debuaed.) 

GOTO line number 
Transfen program control to the specified line number. Used alone, 
GOTO lint numbtr results in an unconditional (or automatic)" branch; 
however, test st:atements may precede the GOTO to effect a con• 
ditional branch. 

Example: 

200 GOTO 10 

When 200 is executed, control will automatically jump back to 
line 10. 

g, di 5'Ut'·:# 1M! R §f U# I; 8 I 
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You r.:an u~ GOTO in thl'.' Comm:in,I .\l o,!,: :J:'I ;t n .dt..:1·:1:.iti\t' to RL:~. 
GOTO !int' 11111Hbt!r ,·:1u~..:i ,.:_x,.:,;1 1tinn to b.:::;i:1 Jt th.: ~p~·,:,:11.:.d lin,: 
num be r, without :m :mt1Jm:11ic CLL\R, This kts y1,) ll p~ ~,. nlu..:s 
assigned in 11".I! Comm:.inJ :\1JJ.: h> varilbks in cht Exc..-ml! .\luJ:!. 

See IF,THEN.ELSE,ON .. . GOTO. 

GOSUB /i11e 11 11111ber 
TransfGrs pro~ram contr,ll to th:! subrou t inl! b.:~irrnins Jt i:1,.: 

spcr.:ifil:'J !in~ :rnmbcr. Whrn th.: Com putl!r enr.:ou nt-:rs :::i RF.TURN 
stateml! n t i:1 1he subro ut in ..:, it will then ro::turn r.:o ntro! to th,: 
statemen t whi.,;h follows GOSUB. GOSUB, lik~ GOTO nu:,, be 
preceded by a tl!st sta1em1!n t. Sc=e IF ,THEN ,ELSE,ON ... GOSUB. 

Example Program: 

100 GOSUB 200 

110 PRINT " BACK FROM SUBROUTINE' ": END 
200 PRINT " EXECUTING THE SUBROUTINE" 

210 RETURN 

(RUN) 

EXECUTING THE SUBROUTINE 

!!ACK FROM THE SUBROUTINE 

Control b ranches from linG 100 to th..: sub roulin..: bl!ginni.1g 3t line 
200. Linc 2 10 instrui.:ts Computer to r< tu rn to the state :ne nt 
immed iate ly following GOSUB, tha t is, line 110. 

RETURN 
Ends :i subroutine Jnd rcrnrns ..:ontrnl to srnt..?n~,:nt irnmc•Ji :it .:ly 
following lhe mo:it rl'.'cc nlly cxtcut,:d GOSL:B. i f RlTU R:\ is 
cncounter~d without execu tion oi a mati;hini GOSUB, :in error will 
occur. Sec GOSUB. 

ON 11 GOTO /i11e number, ... , line 11L1mber 
This is a m ulti-way brand 1ing: stat,:mcn t that is controlL:d by l t,:s t 
vari:i.ble or ,:xp re ssion. The genr r::il form:it for ON 11 GOTO is : 

ON t• xpre.1·sio11 GOTO 1st line num ber, 2nd li11.: 1111111ber .... . Kth li11e 11u111ba 

t!XJ1reuio11 must bl! be I wee n 0 Jnd 255 in d usive. 

Wh.:n ON ... GOTO is ,:x..:rn l..:d , flrs l lhc cxpr-..:~ ion is ..;v.Llu :ih:J ::ind 
the inkge r portio n ... l~l (exprcs:.ion) ... is oh lain~d. W..!'II rd..:r 
to this integer po rtion JS J. The Computer counts ov.:r to th.: 1th 
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element in the line-number list~ and then bnnchcs to the Hnc number 
specllltd by thal element. Ir there is no Jth element (that is, Ir 
J > Kin the general format abc>Ye). then control pulCS to the next 
statement in the prosram. 

If the test expression or number is less Oun zero. an error will ocaar. 
The line-number list may contain any number of items. 

for example, 
100 ON Ml GOTO no. 110. 170, no. 110 

says "Evaluate ML Ir integer portion or Ml equals I then p> Io 
line ISO; 
!fit equ.als 2, then ao to 160; 
If it equals 3, then ao to 170; 
lfit equals 4, then ao to ISO; 
lfit equals S, then ao to ll!O; 
Ir the intcp,r portion of Ml doesn't equal any 
of the numbers I throuJh s. advance to the 
next statement in the pro,ram.." 

Sample P,ogram Usin10N n GOTO -------------------
100 INr\lT ' "E:NTE:ft A NUM■Eft"":X 

200 ON SGNCX)+Z GOTO ZZ0.230,ZAO 
ZZO l'ftlNT .,NEGATIVE' ":END 
Z.30 PftlNT .. 2:EftO'":END 
U0 PftlHT " POIITIVE .. ; END 

SGN(X) returm -1 for X leu than zero; 0 ror X equal to zero; and 
+l for X ,rcrter than 0. !Sy addln1 2, the cxpresaion talc.el on the 
values 1, 2, and 3, dependin1 on whether Xis neptlve, uro, or 
positive. Control th.en branches to the appropriate line number. 

ON II GOSUB line num~r. . .. , line num~r 
Works til\c 0~" GOTO, except control branchet to one or the 
subroutines specified by the line numben in the line-number list. 

Example: 

100 INPUT " CHOOSE 1. Z Oft J" :I 
t OS ON I GOSU■ ZOD,300,AOO 
110 END 
ZOO PRINT ,.5U8ft0UTINIE •1'":111:ETUPtN 
JOO l'RINT .. SU■ROUTINI: •Z": Rl[TURN 

•oo PftlNT " SU9ROUTINE #J"":ROURN 

Tho test object ,r may be I numerical constant, YUiablc or 
expres.•lon. It must have I non~eptive value or an error will occur. 

See ON n GOTO. 

¥i · l·1 18 



FOR name =exp TO exp STEP exp 
NEXT name 

O~ns an itcn.tive (repctitiw) loop so that a sequence of progum 
statements mJy be executed over and over a specified number of 
times. The 1encral form is (bra..:kets indicate option:il material): 

Une • f'OR counteM·ariable • initial ~•a/ue TO final ~·alru (sTCP incrtml'nl] 

[pro1ram statementJJ 

Un,• NllXT [counter-11artable) 

In the FOR st.1tement, initial L'Olue, final ralue and increment 
can~ constants. vari.lbles or expressions. The firit time the FOR 
statement is cx.ecuted, these three are cv:i.luatcd and the values are 
saved; if the ','Jriables an: chanaed by the loop, it will have no effect 
on the loop's operation. However, the counter v&J'Uble must not be 
cb.anaed or the loop will not operate normally. 

The FOR-NEXT-STEP loop works as follows: the first time the FOR 
statement is executed, the counter is ~t to the "initial villue." 
Execution proceeds until a NEXT statement is encountered. At this 
point, the counter is incremented by the amount specified in the 
STEP tncrem111t. (If the increment has a ncg:i.tivc value, then 
the counter is actually decremented.) lf STEP lncremenl is not used, 
an increment or l is assumed. 

Then the counter is comp3red with the J1nal ~·alue specified in th.e 
FOR st3temcnt. If the counh:r is greater than the final 1'11/ue, the 
loop is complc:ted and e.'(ecution continues with the statement 
followin& the :'\EXT st:i.temcnt. (If i11creme11t w:i.> J. n,:gJtivc 
munbcr, loop ends when counter is less thJn/111a/ i-ali,e.) If the 
counter has not yet cx..:uded the Jln,il ~·alue, control pasies to 
the fint staterr.cnt after the FOR statement. 

Example Ptoara,ns: 

10 P'OR 1•10 TO 1 STEP-I 
20 PRINT I: 
JO NEXT 

IIUN 

10 I I 7 6 5 4 3 Z I 

READY 
>-

10 P'OR K•O TO I STEP .J 
20 PRINT K; 

30 Ni:XT 
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RUN 

. 0 . l . f ,9 
"EADY 
>-
Aft.er K•.9 is incremen ted by .3. K"'i.1. This is grelter than the 
final ralue 1. there-fore loop ends without twr printing flna/ 
l'a/ue. 

10 ,.OR• .C TO o 
20 '"INT K : 
:SO NEXT 

RUN 

IIEADY 
>-

No STEP is specifitd. so STEP I is assumed After K is incremented 
the fin t time. its \l.lluc is 5. Since 5 is greater th;m lhe firral •·alu~ 
0. tht" loop c:tdi. 

10 J•3 : K•S : L• Z 
20 ,oR l • J TO K + I STi:P L 
25 J • 0 : K•0 : J•0 
JO PRINT I : 
40 NEXT 

RUN 

l S 7 9 
R!AOY 
>_ 

. The variable, l nd c:<pres<iions in line 20 arc ev.aluatcd once and the se 
v.1lu~s becom~ ..:on,!Jnts for th,: FOR-NEXT-STEP loop. Changi nz 
the varilN~ -.·.dul!'s IJ t!r h:ii no cf:·:..:t on lh~ loop. 

FOR-NEXT loops may be •·nl!<i tcd .. : 

10 FOR l•I TOJ 
20 PRINT '"OUTER LOOP'" 

30 FOR J•t TO Z 

-10 PRINT " INNER LOOP" 
50 NEXT J 
eo NEXT I 

e * ;; : J t e 
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IIUH 

OUTEII LOOP' 
INNI" LOOP 
INNEJI LOOP 

OUTUt Loo.-
lNNIII LOOP' 
INNIEII LOOP' 

OUTEII LOOI" 
INNUI LOOP' 
INNUILOOP' 

Note that each NEXT statement specifics the appropriate counter 
variable; howcw=r. this is just a prosrammcr's convenience to help 
keep track of the nntin1 order. The counter variable may ~ 
omitted from the NEXT statements. But if you do use the counter 
variables,, you must use them in the risht order; i.e .• the counter 
nriable for tl\e innermost loop must come lint. 
It is aJ10 ad•isable to specify the counter Y:lriablc with NEXT 
statements when your proanm allows bnnchin& to prosram lines 
outside the FOR-NEXT loop. 

Another option with nested NEXT statements is to use a 
counter variable lilL 

Deiete line SO from the above proaram and chanp line 60: 

10 NEXT J,I 

loops may be nested ~ecp, 4-deop, etc. The only limit is the 
amount of memory available. 

ERROR code 
Lets you "simulate" a specified error durin1 pro,nm execution. 
The major use of this statement is for testins an ON ERROR GOTO 
routine. When the ERROR codt statement is encountered, the Com
puter will proceed exactly as if that kind of enor had cx:curred. Refer 
to Appendix B for a linina: of error codes and their me:minp. 

Example Pn>...,..: 
100 UUIOPI I 

IIUH 

fNP' IPl1'0PI 
PIIADY 
>-

I is the error code for ·•attempt to execute NEXT statement without 
a matchina FOR statement". 

Ste ON ERROR GOTO, RESU~E. 
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ON ERROR GOTO line number 
When the Computer encounters :iny kind of erTOr in your prop-am. 
it nonnally breaks out of execution and prints an error message. 
With ON ERROR GOTO, you c:m set up an error-trappin1 routine 
wh ich will allow your proi ram to "recove r" from an error and 
continue. without any bruk in extcution. Nonnally you have a 
particular ty~ of error in mind whe!l you use the ON ERROR 
GOTO statement. f or e:umple, suppose your prosram performs 
some division operations :md you have not ruled out the 
possibility of division by zero. You might want to write a routine 
to handld a divi sion-by-zero error. and then use ON ERROR GOTO 
to branch to that routine when such an error cx:cun. 

l!xample: 

5 ON EJtllOPI GOTO IOO 
10 C • 1/0 

ln this " loaded" example. when the Computer attempts to execute 
line 10, a dividc--by-zero error will occur. But because of line S, 
the Computer will simply ignore line 10 and branch to the em,,.. 
handling routine bcginnin& at line 100. 

NOTE: The ON ERROR GOTO must be executed before the enor 
occun or it will have no effect. 

The ON ERROR GOTO statement can be disabled by executina an 
ON ERROR GOTO 0. Ir you use this inside an error-trappina routine. 
BASIC will handle the current error normally. 

The error handling routine must be terminated by a RESUME 
statement. See RESU~lE. 

RESUME line number 
Termin:ues an error handlin1 routine by spedryin1 where 
nonnaJ execution is to resume. 

RESUME without a line number and RESUME O cause the Com• 
putcr to return to the statement in which the error occurred . 

RESU\,IE followed by a line number ca~s the Computer to 
bnnch to the specified line number. 

RESUME NEXT causn the Computer to branch to the statement 
foUowing the point :it which lhe error occurred. 

Sample Proaram with :in Error H:1ndlin1 Routine 

5 ON ER"OR GOTO 100 
10 INPUT " SEEKING SOUARI! "OOT 0,-"~ 
ZO PRINT SORIXI 
30 GOTO 10 
100 P'AINT "IMAGINARY "OOT:": 501111-X):"•I " 
110 Rl:SUMl.:10 
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RU!'I: th,: pro;r:.i:n JnJ tr/ i:iru:,in;; .1 n:_;.!: i·•: ~Jh: :. 

REM 
lnsln.i.::ls the Compu t.:r t;> i,;nor-:: ::~e r:,1 o f t:l: p~o,tr.i::i Ii:-:: . n ·.i s 
allows you to in:k:rl .:omm.:n ts (RE;\! .1r~sl 1:ico) o·.1r i' rc; r.1 ::1. lor 
documcnt:at io n. Th~n. when you lor somc\J:1e d..c) look .11 J 

lisrin1 of your proir:am, it'll b.: a lot ::a~ii.! r to ligure out. Ii RI:.~t is 
u~d in :a mul1i-sr;atemcn t pro;urn lin~. it m :.: st b.: the l..1st itJh.'

ment. 

Ex:unpln Program: 

ID REM •• THIS RE~ARK INTRODUCES THE PROGRAM•• 

20 RIM •• ANO POSSIBLY THI PROGRAMMER, TOO. 
JO REM 

•o REM •• THIS RE~"ARK EXPLAINS WHA T TH~ 

50 JtEM •• VARIOUS VARIABLES REPRESENT: 

10 REM •• C • <;:IRCU M FER~NCE R • RADIUS 
70 REM •• D • DIAMETliR 

10 REM 

10 INPUT " flADIUS":R : REM THIS IS fl'IRST EXECUTABLE LINI 

The :ibil\'C progr:un , how,; some or tht gr:iphic poi sil1i1iti:=s of R(~I 
stah:mcnts. Any alphanumeric i:h 1ni.: t.:r m.&)' be ini.:l ·.id.i!J in :.i RE~I 
st.:Jt.:ment • .ind lhe m.i.,;i mum lcni1h is tht umt .is th;lt of other 
1tatcmcnts: .:!SS chilncti:rs toraJ. 

IN I.EVEL II BASIC, on ,postrophe '(SHIFT 7) :n>y be useJ ,s 

an .ibbrcvi:Hion ror :RE~f. 

100 • THIS TOO IS A REMA .. K 

IF true/false expression action-clause 
lnstrui.:ts the Compui..•r co test the followinii lor.icJI or rd;itional 
expressio n . If th.: c :·q1rchion is Truc , control will proccd to 1he 
.. :1chon" d au>e imm.:di;iti:ly follo>A·in3 the i:xpri:s.sion. If the 
expression is False, i.:ontrol will jump to the matchinc ELSE 1tate
mcnl tif thl•re is one) o r Jown to 1he ne:c.1 pro~r:.im linie. 

In numeric.ii turns, ir lhi: c xpr.:» ion h.is l non-zero VJ.Jue, i t is 
always equ ivak·nt to ;a k1~ic:d True. 

Eumplcs: 

100 IF" X >127 ~RINT "OUT OF RANGE": ENO 

Jr X j,. i;r~Jll· r lt1Jn I ~ 'T • .:on1r0I ·.\i '. i i' -o •) 1..> 1~ ... PR l\:T , 1.:i i.: ::h·:1t 
.and th.:n IO the l::::'\1) ,1 ;1 1..: ml·nt . l:ht 11 X :, n,>I ;r..:a l.:r li':.?:l i ~ ~. 
conlrol will ju l!lp ll,l\\n 10 !hi: :,i: .,t l i1:c in l ho! pn>iµ-;,m. ,k ipping l hi;: 
PRl~T anJ l:'.\I) )l.11 ..:ml.':H, 

100 IP' O< • X ANO X < •90 THEN Y • X•180 

Jr both CllJ'lrCS:1oion s :ar.: f ru :: 1:1!.'.n Y ·.q!I ~:.: J »i ~::::.! 1=-: : ·• -,: '. . _. .\ -1 )0. 
Othuwis.! .::onnol will r..1~ Jir.:.::lly hJ c:-:(: ,1 -.:\1 rr.: ; r ..1 ::1 .. , . .:. ,;!,;1µpin6 
the: THEN dJu~. 
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NOTE: THE~ is option:.! in the above :i nd similar stJ.t.:ment~ I lo w• 
ever, THE;\' is somet imes required to dim inJ I.: :m am biguity. For 
c:'l'. ample. 400 IF V •M THE N M • O won' t work without THE~ -

500 I N PUT A S : IF A S• " Y ES" THEN 100 
800 INPUT A$ ; IF A S• " Y ES" GOTO 100 

The two !>t:ttements have the same effect . TIIEN is no t o ptional in 
line S00 an d other I F t>.-r.prtssion THEN li11t number statemen ts. 

100 IP' A > O ANO B>O PRINT " !IOTH POSITIVE" 

The test expression may be composed o r several re lational expressio ns 
joined hy loi h:al ope raton AND an~ OR. 

Sec THEN, ELSE. 

THEN statement or line number 
Ini ti ates the "actio n clause" o f a n IF-THEN ty pe state ment. THEN 
is o ptional exc..: pt when it is u~ed to speciry a branch to ano ther 
l ine numb::r, .:i.s in lP" A< o THEN 10 0 . THEN should also be used in 
IF-THEN-ELSE s1atemcn1s. 

ELSE statement or line number 
Used aft l!' r IF to sp..: i:i fy an altc m l t ive ac tion in case the IF test fa il~ 
(Wh.:n no ELSE stat~ment is used , i.:o ntrol r:d ls through to the nex t 
pro1ram lin..: after :1 t,:st foi ls.) 

100 I NPUT A S : IF A S• " YE 5 " THEN 300 ELSE ENO 

In line 100. if AS equ:i. ls " YES"' the n th,: progra m br::mches to li ne 
300. But if A 'S do1.•o; no t equal "YES'", progr:1m skips ove r to the 
ELS E sta tement whic.: h th en instructs the Comput..:r to e nd ::xci.:u t ion. 

ZOO IF A < B PRINT" A < B " ELSE PRI N T " B < •A' " 

If A is less than 8 , the Compu t,: r pri nts that fac t, and the n proceeds 
down to the ne :r<. t progr:1m line . skipping the ELSE state ment. 
If A is not less th:i.n B, Comr,u t t" r j umps diret.tly to the ELSE st:i. tc
me nt and prin ts the sp..:d lkd mcss.i gc. Then con trol r assc~ lo the 
next stJ tl.":mcnt in th..: pr~ r:i m. 

ZOO IF A > .001 TH EN B•t / A : A• A / 5 : ELSE 2'50 

If A >.00 1 i~ True , th en th1.· r.e .'t l two "t:i tc mc nts will ~ C:'l'.ecut cd, 
assignin; new va\~1i.:s to li ;mJ ,\. Th..: n the progr:i. m will drop down 
to the n,:x! li ne. ,;kir ping the ELS E sratcm~ nl . But ir A >.001 is 
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' ---..,~--=-· ··--:--.:...:.:__ __ ------ - - . - ~-- - -
Fabe. thc: pro;r:.un _i11J11 J::j Jire.:tly 1,1\·.,:r fl.> 1h,: l:LSE ,1.11::: ~-·nt. 
whid1 lh,:n ins1ru.::, i1 [o bran.:h t,l !ii:.: ~:;, I,)_ :,.;0 1,: r:::il CVTO ii 
not r.:\.juir,:d aftc:r€LSE. 

lF-TH[>-i-ELSE 5lJC.:m.:nts may b..: n.:: :Hl!d, bu; yvu :1.1 \'.: r.{, !Jkl! 
care to mat,;h up th~ IFs and ELSE :.. 

10 INPUT '"ENTER TWO NUMBERS" ;A.8 

20 IF A< • B THEN IF A<B PRINT A;:ELSE PRINT .. NE1THER";:ELSE PRINT B: 

JO PRINT"1S SMALLER" 

RUN the r,rogram. inputting vari,lus pairs of numb.-rs. Th .: pro;,:: r:.tm 
pi.: ks oul lnd prinu th:! ir:ull.:r of ;my two numbers:, .>11 .: 1: 1..: r. 
Note th :ll the THEN stltemenu lt1d the colons may be omifl,:J 
fro m line 20. 

Data Conversion 
fa·..:ry n:m1ber used Juring c:xccution must be typed :as eith.:r 
intci;:.: r. sinylc pr~•..- i'.,ion or double prc:..:iiion. Often this 1ypn:; involvc:s 
convi:rtini-: a m,mh..: r from one fonn to anoth~r. This may produ.:c 
uncxpe1.:1cd . ..:on fu sing results •• unh:ss you undast:and the: rul.:s 
governing such automatic typing and type conv..:rsio n. 

Type Conversion 
Constants a.re: the a..:tuJI numben inot the vari able n:im.:s) us.:d by 
LEVEL II BASIC Ju ring ,,;:,:.:cution. Thq m:iy appear in your 
prOgJJm las in X=l ,J, th..: right sid,: of th.: ,:qu,Hion) o r th ..:y :nay bl! 
temporary (inkrmeJiJt..;) conslanlS crcatl!d duri :~~ th ;: ev,duJlion of 
an cxpr,::ssion. In any ca.se, the: following :-ul-=s .. i..:tc:rmin.:-: how J 

constant is typ..:J: 

I. If :J ..:on-.t:int ..:o nt.1ins 8 o r mor..: Ji..:its. o r if D ;.-, 11,.._•J in Ii~ ..: 
..::(pnn.:nl, thJI number is :.to r.:J JS Jl>Ubl.: pr::ci,;io !I . .\JI.ling 
a• <lcdJTJtio n ..-harJc tc:r :ilw for.:.:s a ..:o~st:int 10 b,: -.1or.:J 
as double prc:..: ision. 

11. If the numli..:r i,; no f Jot1bk1>r.:..:i.siun. ;rnJ if it i~ l)u!;iJ..: 1h.: 
r:ini;.: -J.271d to +3~ 7',7 or ,f ii ..:On! Jilb J ~c: .:: 11:.,I jh) i !H . 

lh.:n lhe :wn: h~· r i'i qor..:J .h -. in:,;1-.:·;>r-.!c isio n. Ii :o•.::1:-.,.- : :,; 
c: xpr.:s,...·J in .: x1hrncntial no11 1ion \':i1h l ;>r:.:.:, L• ·; 1:1 .: ,::..:p,m.:nt. 
th.: numlii:r i ; '> ioi,: 1.: pn.:..- i, ion. 

Ill. If neilh..:r I nor II is true: of th..: ..:o;hlJ:H. <h;.::, it is _;tl) ri.;J :.is 
:.m inkg.::r. 

Ex.:imple Pro3r.11n: 

10 PRINT 1.2H567, I.ZJ.a,ua 
RUN 

1.23457 
READY 
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T he firsl consl:int conta ins 7 digits: so by Ruh:s I ::tnd II, ii be..:omcs 
a singk•p recision number. Sing.I:: p rt'..: isio:1 n•Jmb..:n ;1r(: prinkd as 
6 digits with the 1.:Jst ~ibnifil:ant digit pror<.!r!y rounJ,:d. But rhe 
seoond constant contains 8 digits, the rdorc by Rule I it bt.•comcs a 
double predsion numha. slor..:d inurn;11ly as l. :!J-:5ll 180UO00OOOO. 
The numbotr is prinl(:d ou t with Jtl ..:ighl ,;ignilicln t digits ~howing, 
and :ill the traili;i.g zeros suppress.!J. 

Typing of Constants 
When operations are pe rformed on o nl.! o r two numbers, the result 
.m ust be typed .is integer, double or sing l,:•prl.!cision . 

When a+, -, or • ope rilt ion is perfo rmed , the resu lt will have the 
same degree of precision as the mos t precise ape r.ind. Fo r example , 
if one operand is singl~pre.c ision, and the othe r double-p recision, 
the result will be double precision. On ly whe n both operands are 
integers will a resu lt be intege r. If the r..:sult of :m intege r •, - , o r+ 
operation is outside the integer range , the ope r:.ition will be done in 
single preci sion and th,: resu lt stored a~ ~i ngll! predsion. 

Divisio n fo ll ows 1he same ruks as+,• a;,d -. cxccpt thJ t it is never 
done a t the int l.'ge r kvt"I: whcn both op..: rat o rs :ire: intl!gcrs, the 
ope ration is don,: in single precision with a singk•p ied'iion resu lt . 

During a comp:ire operation { <. >.=,,:tc.) th..: operands :>re con ,·crted 
to thl! :t3.mc tn, ~ b..:fo rc they are compa red . Tht' less precist' type 
will always be convt' rtcJ to th:= more pn .. ·cisc type. 

If you are using logical opcrJtor-; for bit manipulations o r Boolean 
opt"rations ( s·:~ Chapt.: r S, " l og iol Ort"r:itors"), you·11 ni::d to 
read the ne:d pJragraph: oth::rwhc. ~kip it. 

The logicJ.I opt.:r:1tor~ A'.'JD. OR :rnd :\OT flr~t convert th~•i r ope rands 
to \nh:g,: r fo rm. If on~ of the operands is outsid..:: the :il low:ib le r:lll ~e 
fo r inh.·gcrs (-3 ~768 to +3~707) an o·.-c rtlow error occurs. The: rr~ult 
of J logical op'.!ralion ii alway:c; a1~ int~·gcr. 

Effects of Type Conversions on Accuracy 
Wht.:n a numbt.: r is conv,:rtcJ lo inUgl! r lypc, it is "rounded down"; 
i.e .. the l:irg..::s t int~g.c r whkh is not gr.::1k r th:1n !he numbe r is used. 
tThis is the ~ame thing that h:ipr t"ns whe:1 the l:'\T fun..:tio n is appli ed 
to the numb'.! r.) 

\\'hen a numh..: r !s co nve rted from double to ~ini l-= pre1.: i-.io n. it is 
"➔ / 5 roundd" r,tho.: lc :1st sig::i i1i~·ant di!,!i t i~ roun<!.:J up it' the 
fraction.ti p;1 rt > =5. Otl1crwi-.t: it is ldt und1:1n-; :dJ. 

==:::::=========:::::-:. .-.------ .. - -~-=-.:.:1 
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In the foJlowi11g.i:x:1mples., k.:..:p_in mind !hat.sin~.! pr~i.: isio!l variables 
are stored wi th 7 digits 0( pr.: ..:i sion , but print~d ou t with 6 digits 
(to allow for proper rounding). Sim i!J.rly, double precision va lul!s are 
stored with 17 digi1s but printed o ut with only 16. 

Example Progr:uns: 

10 A# •1.61i66666&Ufii6 6667 
2.0 81•A• 
30 C 'l. •A• 

40 PRINT Bl,C'III 
RUN 

1,56667 
READY 

When a single precision number is convuted to double pr..:cision, 
on"ty the seven most sig.nific.:int digits will be accurat~. And if the single 
precision number didn't contain sl!vc n si~nific3nt digits, watch out! 

Examples: 

10 AJ •t.3 
20 A#' • AI 
30 PRINT A# 

RUN 

1 . 20999952316284 

READY 
>-

IO A• • Z/ 3 
20 PRINT A# 

RUN 

.UU6'5U653488 I ts 

R!ADY 
>-

2/3 is ..::onve rte d to a ;ing!c precision constant ; therefor~ only th¢ 
first seven digits o f A• .are lccu rate. 

10 A• • Z/3• 
20 PRINT A# 

RUN 

. 6615!11561566615566667 

R EA DY 
> -
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Since the expression 2/3• is evaluated u a do1.1ble precision constant. 
■ll 16 dlalb or A• are accurate. with the leasi significant properly 
4/S- rounded. 

When usisniD:1 a constant value to a double precision variable, be 
sure to include as many sipiirtcant disits as possible (up to 17). 
IC your constant has SCYCn or less sisnificant di&its, you misht as well 
use sinale precision.. 

Examples: 
10 ~l#•J.14IHZISJSlt7tJZ 
ZO E••Z..711Zl1121Ut045Z 

Pi tA '-¥ 21- lit ,.. 
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5/Strings 
04Without nring-handling capabilities., a computer is 
just a super-powered calculator."' There's :in element 
of truth in th;at uargeration; the more you use th·e 
strin1 c.apabilities of LEVEL II, the truer the state
ment will seem. 

LEVEL I BASIC offered two strin1 variables which 
could be input and output to make your prosrams 
look .. friendly" (as in HELLO, BOB!). In LEVEL II 
you can do much more than that. Fint of all, you're 
not limited to two striop - any nJid variable name 
can be used to contain strin& values.. by the OEFSTR 
statement or by addins a type declaration character 
to the name. And each strins can contain up to 255 
characten. 

MoreOYCr. you can compare strinp in LEVEL II, to 
alphabetiie them, for example.. You can take strinp 
apart and strin1 them toaethcr (concatenate them). 
For back1round material to this chapter, sec Chapter 
I, "Variable Types'" and .. Glossary", and Chapter 4, 
DEFSTR. 

Subjects and functions con:red in thil chapter: 

"Shina Input/Output" 
"'Strins Comparisons" 
"Strini Operations" 
ASC 
CHftl 

String Input/Output 

P"ftE (ltriflg) 
INKEYS 
LEN 
LIEIJ"TS 

MIDS 
RIGHTS 
STPH 
STRINGS 
VAL 
l~STRING Subroutine 

Strins constants -sequences of :1lph.1numeric ch:u-:J.cters - may be 
input to a pro,:ram jun as numo!ric constants :ire i:iput, usinJ rNPITT, 
READ/DATA, and 1(\PlJT • (input from cas-...!ttd. They ma> 
,enerally be input without quotc1: 

10 INP'UT "YES Ofl NO";RI 
ZO If Rl•"YES''l'ftlNT"THAT'S BEING l'OSITIVEl":END 
30 PRINT "WHY NOTf" 

~UN 

VIES Ofl NOt_(you type I YES [m]IiJ 
THAT'S ■ IEINQ ~ITIVII 
IUADY 

>-
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Howner. to input a strin1 constant which conblns commas. colons., 
~ lndlna blanks, 1he ~Irina must be eu;:losed in quolCS. 

10 INIJUT "LAST NAME, P'IIIST NAM.";NS 
20 i-RINT NS 

IIUN -AMII. P'IIIST NAMllt _ (you type:) ''SMITH, JOHN" 

SMITH.JOHN 
IIEADY ,_ 

TIie 11111• rule rcprdin1 commas. colons and leJ.din1 blanks applies 
to values input via DATA statements and lNPlIT • statements. 

10 1111:AD Tl, Ns._ DS 
Z0 ..WINT TS;NS;DS 
JO DATA "TOTAL IS: ","ONI: THOUSAND, TWO HUND RID " 
40 DATA DOLLARS. 

TS n,qulra quotes became of th• colon; 
NS nqulres quota - of the commL 

String Comparisom 
Strinp may be compared for equality or alphabetic prcccdcnce. 
When they arc checked (or equality, every character, indudin& any 
leadtna or tnilin1 blanks, mmt be tho 11111e or the test fails. 

100 IP' .Z .. "l:ND"THINt91 

Strinp"J.re compand character-for~haracter from lert to right. 
Actually the ASCH oodei for the charac:ten are compared, and the 
character with the lower code number is considered to precede tha 
other c:hancter. (Soc Appendix C, ASCII Codes.) 

For example, the constant '"A!" preo=des the constant "A•"• 
because"!" (ASCII code: decimal 33) pn::ccdcs ''#" (ASCII code: 
decimal JS). When strinp of diffcrin1 lcnaths are comrued, the 
aborter strms; it precedent if its chandcn arc the same u those in 
the kJnscrstrin&- Forcxamplt, ""A'' prtctdcs ""A "' 

1be foUowln1 reb.tionaJ symbols may be used to conipm strinas; 

<> < <• > 

Note: Whc~Yer a strina constant is u~ in a comr,arison expression 
or an assianmcnt statement, the constant must be enclosed in quotes: 

AS-''CONSTANT' " 
IP' AS •·"CONSTANT" P111NT Al 

(The quotes are required in both c:a,es..) 
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String Operatiorui 
Not including the functions described below, there is only one strina 
operation - concatcna[ion, represented by the plus symbol +. 

Ex.amp~ Programs: 

10· CLEAR 75 
ZO AS• " A ROSE " 
JO BS•" IS A ROSE" 

40 CS• AS+l!IS+BS+BS+"." 
50 P .. INT CS 

"UN 

A ,.OSE IS A ROSE IS A ROSE IS A .. OS! • 
.. EADY 
>_ 

ln line 40, the stri.."1p are concatenated - stnlng tosether. 

10 TS•"10O" 
io SUBl•"S" 
JO COOE$•"32L" 
40 LCS•TS+ "."+SUBS+COOES 

50 PRINT LCS 

"UN 

l00.53ZL 
READY 
>-

ASC (string) 
Returns the ASCU code (in decimal fonn) for the first character or 
the specified string. The string-argument must be enclosed in 
parentheses. A null-strin& argument will cause an error to occur. 

100 PftlNT ASC("A") 
I 10 TS•"A8": PftlNT ASC(TI) 

Lines 100 and 110 will print the same number. 

The argument may be an expression involvina string operators and 
functions : 

ZOO PRINT ASC(PtlGHTS(TS,11) 

Rerer to the ASCII Code Table, Appendix C. Note that lhe ASCII 
code for a lower-cue letter is equal to that letter's upper-case ASCII 
cot.k plus 31 . So ASC may be used to convert upper-<asc vah1i:s to 
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lower-case nlucs - useful in cast you have l li ne print..:r with lower~ 
case capabilities and the prope r int..: rt'J.cing l1ardw:m:/sot twlr,! ). 

ASC m;iy also be used to crea.ti: codin g/decoding proi.:..:Ju rl!s (s.:e 
example at end or this chapk r). 

CHR$ (expression) 
Performs thi.! inverse of the ASC function : re turns 3 o ne-chanctcr 
string whose char3ctu has the speci fi <!d ASCII, control or grlphics 
code. The argument may be any num ber from Oto 255 , or any v:u iJb le 
expression with a value in that rana;e. Ar2ument must be endosed in 
parentheses. 

100 ""INT CHRS(35J prints a pound-sign • 

Usina CHRS, you can ~ven assign quote-mJrks (normally used as 
strina-delimiters) to slrings. The ASCII code for quotes" is 34. 
So AS=-CHRS(34) assigns the value" to AS. ~ 

100 AS•CHJIIS(34) 

110 i-PIINT"HE SAID, ":AS;"HILLO." :AS 

RUN 

HE SAID, "HELLO." 
R[ACY 

>-

CHRS may also be u~d to display any or the 64 graphics charac ters. 
(See Appendix C, Graphics Codes.) 

10 CLS 
20 F'OR l•I Z9 TO 191 
,0 _.RINT l :CHftS(I) , 
,0 NEXT 
50 GOTO 50 

(RUN the proiram to sec the various graphics characters.) 

Codes 0-31 are display cont rol codes. Instead or returni ng :m o.,:: tua l 
display character, they n: tu rn a control clu ract..: r. Wh<: n the cont ro l 
character is PRJ NTcd, the runction is pe rfo rm-= d. For example, 13 i:i th e 
code for 32 character-per-line format; so the comm:inJ, PR l:\T CHRS(23) 
converts the d isplay fo rm at to 32 cha rac1eu p..:r li ne. l Hit C LEAR. o r 
execute CLS, to return to 64 character-per-line format.) 
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FRE (string) 
When used with a string va riable or strin g constant as an :i.rgum~n t, 
returns the 3mount of string storage space current ly avlilabk 
Argument must be enclosi:d in parentlw;es. 

500 P"INT FRE(AS:t, FRE(LS), FRE("Z") 

All return the same value. 

The string used has no significance: it is a dummy variable. See 
Chapter 4, CLEAR n. 

INKEY$ 
Returns a one-character strin& determined by :in instantaneous key
board strobe. If no key is pressed during the strobe, a null string 
(length zero) is re turned. This ls a very powerful function because 
It let s you input values wh ile the Computer is executing - without 
usi n& the ~ key. The popular video games which let you 
fire a~ will, guid.: a movi ng dot through a m3.2c , play tennis, etc., 
may all be si mula led using the INKEYS funct ion (plus a lot of other 
program logic, o f cou rse). 

Charac tcn typed to an INKEYS are not automatically displayed o n 
the scn~en. 

Because of the short durat ion of the strobe cycle (on the order of 
microseconds) INKEY S is inva riabl y pl:i ced inside some so rt or 
loo p, so that the Keyboard is scanned rcpea tt:dly'. 

Example Program : 
10 CLS 
100 PAINT O 540,INKEYS: GOTO 100 

RUN thi: program; notice that th e sc reen remains blank until the 
first time >·ou hit a kty. The last key hit rema ins on the screen 
until you hit :mother on<!. (Whenever you fai l to hit a key during a 
keyboard strobe, a null string, i.e., "noth ing", is PRINT~·d at 540. 
This "nothing" has no i:ffi:,t on the ctmently displayed ..:haradi: r 
at 540.l 

INK EYS may be used in s..:qucnccs of loops to allow the user to 
build up a longer string. 

Example: 

90 PRINT "ENTER THRE!: CHARACTERS" 
100 AS • INKEYS: If" AS•" .. THEN 100 ELSE PR I NT AS: 

110 BS• INKEY3 : IF BS•" .. THEN 110 ELSE PRINT BS; 

120 CS•INKEYS : IF' CS•""THEN IZO ELSE PRINT CS: 

130 DS• AS•BS-+CS 

A three-charact..:r strin~ OS can now be entered vi:a the keyboard 
without using the ~ key. 

NOTE: The slakm<!ni IF A$•"·· com pares AS tO'lhe null st rin!,(. 
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LEFI'$ (string, n) 
Returns th• first n characters of strln,- The arsuments must be 
llldoted in quoteL •llin6 may be a strin1 consran1 or expression. 
and" may be a numeric expTCSAon. 

~plofrosnm: 
10 Al•"TIMOTHY" 
10 H•Lll'TSIAS,JI 
SO ~fllNT■l;"-THAT'S SHO"T P'O" ";.AS 

IIUN 

TIM-THAT .. SHO"T P"OR TIMOTHY 
RIA.DY 
>-

. LEN (string) 
Returns the character lcnstb or the specified stri ... The strina 
nriable,expression. or constant must be ea.clOJed in parentheses. 

10 AS•• .. • 
&O ■l•••TOM .. 
JO PRINT AS.■S. ..... ■S 
•0 PRINT LINIAS),Ll:N(■SJ.LKNl■s+ .. ) 

IIUN 

ltlADY 

>-

TOM 

• 

MID$ (string,p,n) 

TOMTOM 

• 

Jteturm a aubstrina or slrlllf with len1th,. and 1tartin1 at petition 
,. The strin1 name. lcn1th and startin& position must be encl0std ln 
parentheses. l1Tln1 may be a strin1 constant or exprfflion, and n 
1ndp may be numeric expressions or constants. For example. 
MIDS(Ll,3, t) ref en ro a one--character strina beainnina with lhe 3rd 
chancier of LS. 

&a,plol'rosnm: 
The finl lhreo disill of a local phone number are somctimtS c:iUed 
the .. exchanac" or the number. This pffi¥ram looks a1 J complete 
phoae number (aru code. exchanp. last rour dis,iU) 111d picks out 
the exc:hanp or that numbtr. 

10 IN,UT "AJHA CODIE AND NUMBUHi INO HYPHENS, IILIASl)"~HS 
U IXl•MIDS(~HS. •• J) 
JO ~ttlNT "NUM■III IS IN THI ":EU:" EXCHANGI." 
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If DO atJWDenl is specified foe tbe lensth ~. the ent~ 1'rilll bqja• 
nina at position p is returned. 

RIGIIT$ (string,n) 
Returns the Int n charactcn of J,,,._ ,,,._, and II lll1III be 
enclosed in pattnthcsn. stri,,. may be I llrinl, constant or ftriable. 
and n may be a nunwrical constant or YUiablc. Ir LEN(Jttflw) is 
Ins than or equal to"• the mtin 1tn111 ii retunwd. 

RIClfTS(ST$,4) returns the la1' 4 chanctcn of ST$. 

STR$ (aprusion) 
Comerts a numeric expretlion or c::amtaDt to a lb1a&- TIie numeric 
cxpntlion or c:ombftt must be mc:lmed In ponnthacL STRS(A), 
for eumple, returns a ,uin, equal to the c:lwactcr rcpracntatlon of 
the nlue of A. For example, if A•S8.S, 11- STRS(A) equals the 
1'rins" S8.S". (Note that a leadins blank is intertcd before "S&.S" 
to allow for tho sisn of A). While arithmetic Gpcratiom may be 
pc,formcd on A, oaly strins opentions and functions may be 
pctfocmed on the 1lrin1 "SS.S". 

PRINT STRS(X) prints X without a lniliftl blank; PRINT X 
prints X with a trallin1 blank. 

EumpkProsram: 
JO A•ll.1 : 8•-11.1 
zQ PJIINT ITJIS(AI 
JO P'fllNT ITJIS(■ 1 

40 P'fllNT ITRSIA+■ J 

10 P'fllNT aTPH{A)+■T"l(■ J 

RUN 

Sl .1 
-sa.s 

0 
11.5-91.5 

JIEADV 

>-
Note that the leadin1 blank is rnlcd by the minua sign in STRS<B). 

STRINGS (n, character or number) 
Returns a 1trin1 composed of II cMftlClt'M)'mbols. For example, 
STRL'lGS(JO.·••·•> rerums •·••••••••1•••••••••••••••••••••" 
STRr.iGS is utcful in crcati111 paphs. tables. etc. 
chaNct" ~ft llso be I riumber from 0-255: in this Qte., ii will be 
hnttd ~ .an ASC.:11. control, or paphia .;ode. 
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Example : 

STR l:'\GSl64. I 'J J ) re turns a slrin:; composed o f 64 grl phil.:s bloi:k:.. 

VAL(stcing) 
Puforms th( inn: r,<!' ol 1!. I!' STR S !,:r: l·1:,1n . r:: :. :" ::1l' :1:.1r::~::r 
rt!prcs.!nt cd by thl• l.'.h:.i r;1,,:h~r. in a -. rr in;; a r~u m,·1:1. For ,ex:unp k . 
ir AS•" l 2" Jnd BS:a .. J .. f' [hcn V AL(A.5• " ." .. 931 r.: 1:ims l h:: \":Jiu.: 
12.34. VALIAS•"!"•BS) T<!'h . .: rm lh( ·.-J / i.: ,: I ~E .H , lh.u is I~ X 10J 4 • 

VAL oper:ites :& litt k Jiff( rcnt ly on mi.xcd s trings - s t ri ngs who~ 
values consist of a numba fo llow..!d by Jiph:rnu m..:ri..: ..:hl r;.icf~rs. 
In such ca~'S, on ly che l..: J.1ing nu:nba i~ u >..:J in J<!' tcrr.1. ining VAL; 
the :1lphanuml!n.:: ri: m Ji ni!( r is igno red. 

For e:umple: VAL (" ICO DOLLA RS"' ) ri::tu rns 100. 

This can be a handy short-cut in i:: :umining J.ddrcnts, for i::xampli::. 

Example Pro gr:am: 

10 R l!M " WH A T SIDE OF THE STREETl '" 
1S REM EVEN • NORTH. ODD • SOUTH 

20 INPUT " A DDRESS: NUMBEJlt A ND STREET" ; ADS 
30 C•INT {VAL(AD5l/Z)*Z 

•o IF C • VAL(ADSJ PRINT "NORTH SIDE": GOTO Z0 
50 PRINT " SOUTH S IDE "'; GOTO 20 

RUN the pn>&JJm, entering s1rc.:l .1d.1rcs.scs like •• 1015 SEVE~ TH 
AVE" . 

Coding/Decoding Program for Illustration Only 

5 CLS: PRINT CHRS(Zl) 
10 CLE A R 1000 
20 INPUT " ENTl:R MESSAGE" : MS 
JO FOR K•I TO LEN (MSJ 
,a TS•MID S(M S, K , 11 

,o C0•ASC (T5 ) ♦ 5 : I,. C D > 255 CO • CD -255 
70 NUS • NUS + CHR S {CO) 
10 NEXT 

90 PRINT " THE COOED MESSAGE I S" 

100 PRINT NU1 
110 ,-OR K• I TO LEN {NU S) 
120 TS•M ID'S [NU 5 . K . 1 ) 

130 CO • ASC (T 'S l-5 : IF CD < 0 CO • C D +Z.55 
140 OLOS•OL0$• CH R .S (CD) 

150 NEX T 

110 PRINT " THE DECODED MESS AG E IS" 

170 PRINT OLDS 

RUN lhe pro:; rlr.1. 
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Lines 30-,S0 .:i:1d 110-1 50 d : rr.onstr:1!.: how you .::m ·'p ;:d off' the 
ch.:i ra i.:krs o f :.i q ri n".! f0r ;:u:•1i:ution. Lin,:s 00 Jnd 130 d ,•mo nslr:lte 
m.:inipulJtion of .\ S( tl .;{)d,•~-

lnstring Subrout:ne 
Using tht! in lrin,:,: -.1rin~ func tions \I JDS Jnd LE~ . ifs e:1.sy to 
cr~:itc J very h1ndy -.1ring•h:tm!ling -.ub rou l ine. lNSTRl~G. T his 
fu n ..:tion !Jk~s two q ri ni; argu m::nts :1 r.d tt!sB to SL'e whethe r one is 
co nt :i. in ed in 1h~ 0U1•:r. Wh~n yo u arc seJrc hing fo r a p:1 r ticu l:.i r 
word . phrasl! o r pi~..:~ of da !.1 in a !Jr-;er body of t t::<t or d;1ta, 
1\'STRl~C .:::i n b..: v.:r/ po w.:rful. 11 .: r,:·s th ..: rnbroutinc: 

999 ENO ' THIS JS A PROTECTIVE END·B LOCK 

1000 FOR 1• 1TO LEN{XS)-LEN (Y :S ) ♦ I 

1010 IF' v, • MIDS(XS.l,LEN(YSI) RETURN 

1020 NEXT : l.aO : RETURN 

To use the subrou ti ne, first assign the va lue of the la rge r string ( the 
·:sea rch area") 10 XS. Jnd the v:::ih.11! o f the desired substring to YS. 
Then call the subrouti:ic with GOSL"B. Thi! subrout i:tl! wil l r,;:1u rn J 

\':Jluc of I whh:h klls you lhe ~tartin;.? Dt'Sil ion of YS in th~ bog:.: r 
string X5: or if Y'S i:> not :1 :>ut-st ring of XS. I is r~lu rn.:d wi lh a 
v.:iluc of tl!ro. 

He ie's :i s:::implc program usin g th~ 1'.',;STR f:--;G subroutine. (Type in 
the abow lin.:s 919- J0:0 plus th.: fo ll owing. ) 

CLEAR 100 0 : CLS 

10 INPUT "ENTER THE LON GER STRING" XS 

20 INPUT "NOW ENTF.R THE SHORTER ST RING": VS 

30 GOSUB 1000 
40 IF 1• 0 TH E.~ 70 
'50 PRIN T VS;" rs A SUBSTRING OF " ;X$ 

5'5 PRINT "ST ,\RTI NG P051T10N :": I. 

60 PRINT "ENDING ?OSITI O N : " :1 .. LEN ( YS)-1 

6'5 PRINT : PR l NT : GOTO 10 
70 PRI N T VS :" I S NOT CONTAINED IN ":XS 

80 GOTO 10 

RUN th;: pro~r:.im. i:ntcring: tbc stri ng to be searched :ind the n the 
dl!sire.1 su h'\tr ing.. 

---.~-- -.- .:::J 

= -- ---- . ---- ·-- ---·•·· ·-· -------- -····· -.. ---... ···--•· ··--•·- ···-·- -·--·· 
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6/Arrays 
An amy is simply an ordered li~t or values. 
In LEVEL II thl!sc va lue-s m.iy be either numben 
or strings, depending on how the aruy is ddined 
or typt'd. Arnys provide :1 fast and organized way 
of handlin; l:1rg: amounts of d:ita. To illustrate the 
power of arrJys. this chapter tr.lees the development 
of :rn :irray to store chedbooJc data: check num bers, 
dati:s written, and amounts for each check. 

In addition, several m:itrix manipulation subroutines 
are listed at the end of this chapter. These sequences 
will let you add, multiply. transpose, ;md perform 
other operations on arrays. 

Note: Throuplout thi, chapter. zero-subscripted 
elements arc 1c~rally iinorcd for the ~ of sim
plicity. But you should remember they are available 
and should be used for the most efficient use or 
memory. for c:-<amplc, artcr DI~ A(4), amy A 
contains S d emc r: ts: A(O). A(I), A(2). A(3), A(4). 

For b.:i.ckground inform:1tion on arrays, see Chapter 
4, DIM, and Chapter I , "Arrays". 

A Check-Book Array 
Consider the following ta ble or chcckboc<: infonnation : 

Cheek• Date Written Amount 

025 1-1-,3 10.00 
026 1-5-,S 39.95 
027 1-7-78 2J_50 
028 1-7-78 149.50 
029 1-10-78 4.90 
030 l-1S-78 11.49 

~ote that every ilcm in the table may be specified simply by 
rercrcm.-e to two nurr.bcrs: the row number and the column number. 
For ex:imple. (row 3, column 3) ref en to the :,mount ~3 .SO. Thus 
the number p:1ir (3,3) may be calll!d the "subscript address" of the 
value ~3.SO. · 

l et's !-C'I up an array, CK. to corre~pond to the checkbook in form•• 
tion table. Since thc tabk cont1ins 6 rnws and 3 columns, array CK 
will nti?d two c.limcnsion,: one for row num bers; and one for coh1mn 
num~rs. We ,:1n pictur.: the arr:iy lik.: 11li1: 
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A(l ,1)•025 A(l,2 )= ; Il l 78 A(l.3)•10.00 

A(6,1)=030 A(6.2 )= I 15 ;g A(6,3)• 11.49 

Notice that th'-· 1.fat'-· infonnation i, r.:.:ord.:J in the form mm.ddyy. 
when: mm"'mont h numb.: r, dd=J ;;y <J ( rno11 th, Jnd yy .:1 Jas t two 
digits of y(.ar. Since CK is :i num'-· ric :irr:iy , we c:m't store the da ta 
with :1lph:1-numeric ch:ir.acti:=rs such as d:ishcs. 

Suppose we assign the ap pro pri:J.tc v:ilu.:s to thc o.rrJy cl..!mcnts. 
Unless we have used a DIM sta tement, the Compukr will :issume 
that ou r array tl!'q uires a dep th o f 10 for cach dimcnsion. Th:11 is, 
the Compute/ will se t aside memory lol.'.ations to ho ld CK(7, l ), 
CK(7,2), ... , CK(9,I ), CK(9,2 ) :ind CK(9,3). In this ..:ase, wc don' t 
want to set :iside this much space, so we use the DIM statemen t a t 
the beginning or our program : 

10 DIM CK (6,3) ' SET UP A 6 BY 3 ARRAY {EXCL. ZERO SU BSCR IPTS) 

Now Id's 3dd program steps to read the values into the array CK: 

20 FOR ROW•1 TO 6 

30 FOR COL• I TO 3 

40 READ CK(ROW,COL) ,o NE X T COL, ROW 

90 CATA 025, 1.0178, 10 .00 ., CATA 026, 1.0578, 39.95 

•• CATA 027, 1.0778, ZJ.50 ., CATA 02!1, 1 .0778, I 49.50 .. CAT A 029, 1.1078, 4.90 .. DATA 030, 1.1578, TZ.49 

Now tha t ou r array is .St!t up, we c::i.n bc,;in taking ::i.dvantag<l of its 
built-in st ructu re. Fo r H:lmp\e, su ppose we w::i.n t to add up all the 
checks writt en. AJd thl! following lin~s to th.: progr;im: 

100 FOR R OW•I TO 6 
110 S U M • SUM•CK(ROW,3) 
IZO NE X T 

130 PRINT "TOTAL OF CHECKS WR ITTEN " ; 

140 PRINT U S I NG" $$ .$ • "" · --'"'.a " :S UM 

Now lt:t's adJ ;m•sram st.:ps :o rr int o ut :111 d: ~cks th :i: t w..: ri: wr il i i!n 
on a given dJy. 
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ZOO P'RINT " SEEK IN G CHECKS WRITTEN ON WHAT DATE: (MM .DDYY)., : 
Z10 INPUT OT 
230 l"RINT :?RINT"ANY ~!"fECKS WRITTEN ARE LISTED BELOW :" 

2 , 0 PRINT " CHECK #","AMOUNT" : PRINT 

250 FOR R0\'/ • 1 TO 6 
260 IF CKIROW,2 )•DT PRINT CKIROW, 1 ), CK(ROW,3) 
270 NEXT 

It's e:uy to generalize our pro:ram to handle check book information 
for all 12 months and for )1-!Jrs other than 1978. 

All we do is increase the size (or "depth'") of eich dimension as 
needed. let's assume ou r ch=ckbook ir.cludcs check numbe rs 001 
throu&h 300, and we ";ant to store the en tire checkbook rtcord. 
Just make th~~ changes: 

10 DIM CK(lOO. l) 'SET UI" A 300 BY 3 ARRAY 

20 FOR ROW • I TO JOO 

.ind add DATA lines for check numbers 001 through 300. You'd 
probably want to pack mon= data onto each DATA line than we did 
in the above DATA lines. 

And you'd chani::e all the ROW counter final va lues: 

100 FOR ROW • I TO 300 

ZSO l'OJIII' ROW•l TO 300 

Other Types of Arrays 
Remember, in LEVEL II the numbe r o f dimensions an array can 
h:ivi: land the ~i1. e o r d,:pth of the JrTly). i~ li mit e•J only by the 
amoun t of m.!mory ;n·ail:ir1<! . . -\1 -.o remember tll :H string .:irrays can 
be used. Fo r example , CSt XJ wou ld JUtQmatkally he interpreted as 
a string array. And iC rou u'ie DEFSTR ..\ J.t th.: be1:i nn ing of your 
pro1ram. any ar:-:a}· whos~ n:a.r:c= ~:;::1s with,\ w.Ju!J also be a stri ng 
array. On~ obvious appli ~at ion :·er .1 .. t ri:1~ arr:iy woaid b< to store 
tex t matc ri:il fo r a~ccss by a stri:ig ma nipu l:i t io n prngram. 

10 CLEAR 1200 
20 DIM TXTS( 10) 

would set up :1 string arr:1y capable of storing 10 li nes of te xt. 
1200 bytes we re CLEAR t:d to allow for 10 sixty~ha ra i.: ter lin ~s. 
plus 600 txtn byte'i fo r string manipulltion with o t he r stri:i g 
v:irt:1bh:s. 
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Arr.iy/Matrh /lhnip!llation .SubrouHnes 
To usie th is suhroutinl!, your m:i.in progr:1m must supply v:il uits ror 
NI (rows) Jnd ~::! t .:olurnn.,;t 

10100 REM MATRIX INPUT SUBROUTINE IZ DIMENSION ) 

30110 F'ORl•ITONI 
30120 l'RINT " INPUT RO'.Y " ;I 

30130 FOR J • I TO NZ 
30140 INPUT A(l,Jj 
30110 NEXT J,1 
30170 RETURN 

To us~ this sub rou tin e, your main proi;ram must sup ply v:i lui:s fo r 
NI (dim•I ), ~ ::! (<l im•~l and N3(dim•ll. 

J0Z00 REM MATRIX READ SUBROUTINE (3 DIME N SION! 
JOZOS REM REQUIRES DATA STMT5. 
30210 f'OR K • I TO N3 
SOZZO f'OR I• I TO N 1 
l0Z30 f'OR J•I TO NZ 
30240 READ A(l, J , K) 
30270 NEXT J , l,K 
302 10 RETURN 

M3in prozr:tm '>u pplics v:alucs for N I, N2, NJ. de. 

30 300 REM M ATRIX Zli:RO SUBROUTINE (l OIM ENSION) 
303 10 F'OR K • l TO N3 
30320 ,.OR J • I TO NZ 
30330 FOR 1• 1 TO NI 
30340 A ( l ,J,K) • O 
30370 NEXT 1,J,K 
30310 RETURN 

Mai n pro, r.1m suppli('s lo" J!u~s fo r :,.. I. :-.= ~. :-,:3 , 

30•00 RE M M ATRIX PRINT SUBROUTINE {3 DI M ENSION ) 
30'10 P'OR K• I TO NJ 
30'20 P'OR 1• 1 TO NI 
30. 30 ,-OR J •I TO NZ 
l0U0 rRINT A {I . J,K J. 
30•50 N E X T J : rRINT 
lO•IO N EXT l :PRINT 
30470 NE X T K : PRINT 
30410 RETURN 
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30500 REM MATRIX INPUT SUBROUTIN[ ll DIMENSION) 

30!510 FOR K .. i TO NJ 

30520 PRINT '"PAGE";K 

]0530 FOR J .. I TON I 

30,.0 PRINT "INPUT ROW":I 

30550 FO~ J• I TO N2 

30560 INPUT A(I.J,K) 
30570 NEXT J 

30580 NEXT I 

30:Uo ""INT:NEXT K 
30595 RETURN 

Multipli..::ition by a Si:1glc VariJb!c: Scal:u ~ultiplication (3 Dimensional) 

30600 ,.OR K.,1 TO NJ:':-..J • JRD DIM[NSION 

30610 FOR J•I TO N2:'N2 • ZNO DIMENSION (ftOWS) 

30620 FO" 1 .. 1 TO Nl:'Nl•IST OIM[NSION {ROWS) 
30630 8(1,J,K)•A[l,J,K)•X 

30540 NEXT I 
301550 NEXT J 

30660 NEXT K 

30670 R!TURN 

~1ultiplics each element in '-IA TRIX A by X and constructs matrix B 

Transposition of J \LHrix (.; Dimensional) 

30700 -,OR I• 1 TO NI 
30710 FOR J•I TO NZ 

3072.0 B(J,l),A(I.J) 

30730 NEXT J 

30740 NEXT I 

307'0 RETURN 

Tr:rnspost:s m;itrix A into rnatrix B 

Matrix Additi1Jn I 3 Dim..! n,ion .11) 

30100 FOR K•1 TO NJ 

30810 FOR J •ITO N2 

3oazo FOP.1 • 1TON1 

30830 C'.1.J.Kl,.A.(1.J.K]•B:U.KJ 
308.S0 ~lEXT I 

308 50 NEXT J 

308'50 NEXT K 

30870 RETURN 

i=::::7.==========::-::-:--:-=-:==============::::::11 
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Arr3y Element-w_iu ~fultiplic:ition (3 Dim~r:sion:11} 

30900 FORK• 1 TO N3 

30910 f'OR J•1 TO NZ 

30920 lll'OR l•I TON1 
30930 C(l,J,K)•A(l,J,K)•B(I.J.K) 

30940 N[XT I 
30950 NEXT J 
30110 N[XT K 

Multiplies each element in A times its corresponding clement in B. 

Matrix Multiplication (2 Dimensional) 

40000 P'OR 1•1 TO N1 

40010 lll'OR J•1 TO NZ 

40020 C(l,J)•O 

-40030 FORK• I TO N3 

.COO.CO C(I.J)•C(l,JJ+All,KJ•■ (K,1} 

40050 NEXT K 
40010 N£XT J 

40070 NEXT I 

A must be an SI by N3 matrix; B must be an N3 by N2 matrix. The 
resultant matrix C will be an NI by N2 matrix. A, B, and C must be 
dimensioned accordingJy. 

·--------- ------=::::, 
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7/Arithmetic Functions 
LEVEL II BASIC offers a wide variety or intrinsic 
("built-in") functions for pcrformin& arithmetic and 
speci.11 operations. The s-ptc1al-.open.tion functions are 
described in the ne:<t ch:ipter. 

All the common math runctions described in this 
chapter retum sincle-precision values accurate to six 
dc-cimal places. ABS. FIX .ind L'lT rctum values 
whose precision depends on the precision of the 
arsument. The connrsion functions (CINT, CDBL. 
etc.) return v:alues whox precision depends 0d the 
particular function. For all the functions. the 
lirsumi:nt must.be enclosed in parentheses. The arsu-
mcnt may be either a numeric variable. expression or 
constant. 

Functions deKribed in this chapter: 

AH 
ATN 

CD■L 

CINT 

ABS (x) 

cos 
CSNQ 

~x• 
.-1x 

INT 
LOQ 
"ANDOM 
IIND 

SQN 
SIN 
0011 
TAN 

Returns the absolute value or the arg'Ument. ABS(X)-X for X srcatar 
th.In or equal to zero, and ABS(X)--X for X len than zero. 

100 lfl" ABS(X)< 1!-1 '"INT "TOO SMALL" 

ATN (x) 
Returns the arctanzent (in radians) of the ll'J\.unent; that ls. ATN(X) 
returns .. the angle whose tanscnt is X ... To att arctansent in de,rces.. 
multiply AT1'(X) by 57.~9578. 

100 Y•ATN(8/C) 

CDBL (x) 
.Returns I double-precision representation of the ugument. The value 
returned will contain· 17 diaits, but only the di&its contained in the 
arsument will be significant. 

CDBL may be us,eful when you want to for'---e an operation to be 
done In double-precision, even thouah the opcr111ds 3re sinalc 
precision or even intcscrs. For example CDBL (l'l)/J% will return a 
fraction with 17 Jisits of precision. 

100 P"OJII 1,-1 TO ZS : ~ftlNT 1/CDIIL(l,J, : NEXT 
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CINT(x) 
Retumi thffirgcsl lntesn not peakr than the ·a.r19m.ent. For • 

;:~~r~~•, ~~~~r~;!:~:~ ~ ~!~!-r~-i~c~;~t:s-;~ ~o;;~~7~INT 
CINT miaht be uSed to spttd up an operation involvin1 sin&le or 
dO!Jble.precision operands without k>sin1 the precision of th• operands 
(usumina you're only intcrntc~ in &n intes~r rcsuh). 

100 K,•CINTIX•l•CINT(Y#) 

COS(x) 
Returns the cosine of the argument (ara;ument must be in r-Q.di.1ns). 
To obtajn the cosine of X when X is in de1rees, use COS(X* .0174S33). 

100 Y•COS(X•J .JI 

CSNG(x) 
Returns a sin&k-prccision representation of the arsument. When the 
1rp1ment is a double-precision value, it is tttumcd as six sisnificant 
diaits with "4/S roundin1n in tht least significant digit. So 
CSNG(.6666666666666667) is returned os .666667; 
CSNG(.3333333333333333) is returned os .333333. 

100 ,.IINT CSNC:(A#+ ■#) 

EXP (x) 
Returns the '"natur.i.l exponential" of X. that is, ,x. This is the 
inverse of the LOG runction, so X•EXP(LOG(X)). 

IO0 ltPIINT l!XP{-X) 

FIX (x) 
Returns a truncated representation or the arsumcnt. All digits to 
the riaht or the decimal point are simply chopped off, so the 
resultant value is an integer. For non-ncaative X. FIXCX)zlNT(X). 
For ne,ativ.: values or X. FIX(X)• INT\X)+I . Foreumplc. FIX(2.2) 
returns 2, and FIX(-2.2) returns -2. 

100 Y•ABS(A-fl'IX(A)J 

This 1t1tement aivcs Y the value or the fractional portion or A. 
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INT(x) 

Returns an integer representation of the arguffl ent, using the largest 
ln teau that is not grc-ater than the .1rgument. Argument is not 
limited to the rang,:: -3Z76~ to +3~767. ll\1(2.S) returns ~; 
INT(- 2.5) retu rns - ); and INT( IOOO I0L:!3) returns 100 10 1. 

100 Z•I NT(A•too+ .5 1/1 00 

Gi\·es Z the v:iluc of A rounded to two decimal pl3ccs (for non
m:gative A). 

LOG(x) 
Rclurns the natural logarithm of the argument, that is, 
loge(argumtnr). This is the inverse of the EXP function, so 
X•LOG(EXP (X)). To find the losarithm of 3 number to another 
base b, use the formu la logb(X) • loSe(X)/loie(b). Fo r example, 
LOG(32767)/ LOC(2) returns the logarithm to base 2 of 32 767. _ 

100 PRINT LOG(J.J*X) 

RANDOM 
RA!\00~1 is 3Ctually a complete statement rather than a function . 
It reseeds the random number generalor. Ir a program uses the RND 
function, you may want to put RANDOM at the beginning of the 
program. Th is will ensure th at you get :m unpredictable sequl! nce of 
pseudo-rand om numbers each time you tu rn o n the Compute r, 
load the progra m, and ru n it. 
10 RAND OM 

20 C•RN0 (8)• RNO(& J 

80 GOTO 20 'RANOOM NEE OS TO EXECUTE JUST ONC! 

RND(x) 
Ge nerates a pseudo-ra ndom number using the current pscudo-r:1ndom 
"seed nu mbe r" (ge nc-r:itcd intcrn:i lly and not :iccc,;s iblc to user). 
RND may be US(d to produc~ random numbers between O and I , or 
random integers greater than 0, depe ndi ng on th e a rgument. 

RND(O) returns a sin2-le-prccision valu..: betw ~e n O and I. 
R~DUnte,1er) rl!tu rns an intcga belwcen I and integer inc lusive 
Hnltger m ~1st l:>c posi tive an d less than 32768). For example. 
RND(55) returns :i pseudo-r :rnd om int eger grcak r th :m uro :ind 
less than 56. RND(55.5) ret urns a num ber in the same range, 
because: R~ O u.>es the 1r-,.;Tcga va lue of the .lfl:ument. 

100 X•RNO{Z) : ON X GOTO 200, 300 
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SGN(.r) 
The u-.;~:," fun..:t1on: r~t!..lrns-1 fo r X ncgativl!, 0 lor X i..:ro, Jn J 
+J for X positi':1?. 

too ON SGN(X)•2 GOTO 200,300 • .COO 

SIN(x) 
Returns the sine of the :iri:umcn t (.irsument must be in rJd i:ms). 
To obtain the ~ine of X wh:n Xis in ,,kgrees, use SIN(X•.0174533). 

100 P"INT SIN(A•e-eJ 

SQR(x) 
Returns the sq uare root of the: arg:.imc:nt. SQRlX) is the £.1mc as 
X !( I /2), only faster. 

100 Y•50RIX. Z-Hi 2) 

TA:S(.r) 
Returns the tanaent of the argument (araument must be in udians). 
To obt3in the t3ngcnt of X when X is in degrees. u~ 
TAN(X'.0174533). 

100 Z•TAN(2•A) 

NOTE: A greilt many othu functions may bt ..:rcah:d using the :1.bove 
functions. Sc~ Appe ndix. F, ··ol!rivl!d Fun..:tior.s". 
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8/Special Featur~s 
LEVEL II BAS1C offers some unusual functions and 
operations that deserve special highlighting. Some may 
seem highly specialized ; as you !cam more about 
programming ::ind begin to experiment with machine
langu:i:ge routines, they will take on more significance. 
Other functions in tho chapter are of obvious benefit 
and will be used often (for ex.ample, the araphics 
functions). And then there are a couple of features , 
INP and Our, that will be used primarily with the 
TRS-80 Expansion lnterfaCI!. 

Functions, 1tatements and operator, described in this chapter: 

Gnphlcs: 

SET 
RESET 
CLS 
POINT 

SET(x,y) 

Error·Routine 
Functions: 

ERL 
ERR 

Logical Operators: 

AND 
OR 
NOT 

Other Functions 
and Statements: 

INP 
MEM 
PEEK 
POKE 
POS 
OUT 
USR 
VARPTR 

Tums on the graphics block at the location specified by the 
coordinates x and y. For graphics purposes, the Display is divided 
up into a 128 (horizontal) by 48 (••ertical) grid . The .l-coordinates 
are numbered from left to rieht, 0 to 127. They-coo rdinates ore 
num bered from top to bottom. 0 to 4 7. Thw!fore the point nt 
(0 ,0) is in the extreme upper left of the Display, while the point 
at ( l 27,47) is in the extreme lower right co rner. Sec the Video 
Display Worksh ee t in Appendix E. 

The arguments x and y may be numeric constants, variables or 
expressions. They need not be integer values, because SET(x.y ) 
uses the 11'1Jeger portion of x and y . SET {x.y ) is valid for: 
0 <• x<l28 
O< 2 y < 48 

Examples: 

100 SET(RN01128)-1,RND(U)-1) 

Lights up a random point on th~ Display. 

100 IN,UT X,Y: SET{X,Y) 

RUN to sec wh o: re the blo,.:-'k-; Jre. 
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RESET(x,y) 
Turm off a ifaphics block at the location specifo:d by the: coor
dinates :candy. This function h:is the S3.mc limits J.nd plr:uni:krs 
uSET(x,y). 

ZOO IIIISllT (X.JI 

CLS 
"'Ckar-Scrccn" - turns off all the: 1raphh."S blocks on the Display 
and moves the cursor to the upptr h:rt corner. This wi~s out 3Jpha
numeric characters .u well as sra.phics blO\:U. CLS ii w.ry useful 
whenever you want to present an attractive Display output. 

CLS 
10 SET(RN0(1 Zl}-1,IIINDIU)-11 
10 GOTO 10 

POINT(x,y) 
Tests whether the specified sraphics block is "on" or "off'. If the 
bkx:k is "on" (that is, if it has ~r:n SET), then POINT returns a 
bfoory True (-1 in LEVEL II BASIC). If 1hc block is "ofl", POINT 
n:tums a binary False (0 in LEVEL II BASIC). TypicJlly, the 
POINT test is put inside an IF-THEN statement. 

100 SET(S0,21): 1,- POJNT(S0,ZI) THEN PRINT "ON" ELSE PRINT "Qpr,r•• 

This line will alw:ays print the mcss:agc:, "OS". be..:ausc POl~T(50,18) 
will return a bin:uy True, so th.at execution pr1Xecds to the THEN 
clause. If the test failtd, POINT would rtturn a binary F:alse, c.ausin1 
execution to jump to the ELSE statement. 

ERL 
Returns the line number in whii.:h an error hJs occurred. This foncfion 
is primarily used in~ide an error-han<lling routine aci.:cssed by an 
ON ERROR COTO sl.11emcnt. II no error h;is oci.:um:d when ERL 
is called, line number O is rcturn~·d. Howc\·er. if an error h:as occurred 
since power-up, ERL relt1rns the line num~r in which the crror 
occurred. If error ixi.:urred in Jir,..i.:t mode, 65535 is returned (brjc:St 
number repre>ent:able in two byti:s). 
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Example Program using ERL 
5 ON ERROR GOTO 1000 

10 CLEAR 10 

20 IN?UT"ENTER YOUR MESSAGE";MS 

30 INPUT"NOW ENTER A NUMBER";N: N•I / N 

40 REM REST OF PROGRAM BEGINS HERE 

999 END 

1000 IF ERL•ZO THEN 1010 ELSE IF ERL•30 THEN 1020 

1005 ON ERROR GOTO 0 

1010 PRINT "TRY AGAIN-KEEP MESSAGE UNDER 11 CHARACT'ERS" 

1015 RESUME 20 

1020 PRINT"FORGOT TO MENTION: NUMBER MUST NOT BE ZERO" 

1025 RESUME 30 

RUN the program. Try entering a long message ; try entering zero 
when the progr:im ask,; for a number. Note that ERL is used in line 
1000 to dekrminc w here the error occurred so that appropriate 
action may be taken. 

ERR/2+1 
Similar to ERL, e:tceo t ERR returns a value related to the code of the 
uror rather than the ·line in which the erro r occurred. Commonly used 
inside an error h:1:ir.lling routine acccss.:d by an ON ERROR GOTO 
statcmcnt. S .. ·c Arricnd i:t B, "Error CLxic<§." 

ERR/2+1 ~ tmc t"rror co de 
(true error car.le -1 )'" 2=ERR 

Example Progrnm 

10 ON ERROR GOTO 1000 
20 DIM A(15) 1,. 1 

30 READ A(I) 

40 1• 1-t.l GOTO 30 

50 REM REST OF PROGRAM 

100 DATA 2,3,5,7,1,13 

999 END 

1000 IF ERR / 2+1 •4 RESUME 50 

1010 ON ERROR GOTO 0 

Note line I 000: 4 is the c=rror code for Out of Data. 
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INP(port) 
Returns I byte-value from the specified port. The TRS-80 Expsnsion 

· tntieTfacc is requirecno use INP effectively (with USdf-Supphed 
periphenl hardware). There are 2S6 ports, numberccf 0-255. For 
example 

100 PRINT INP(SO) 

inputs a byte Crom port SO and prints the decimal value of the byte. 

MEM 
Returns the number of unused and unprotected bytes In memory. 
This function may be used in the Command Mode to see how much 
tpace a resident proan,m takes up; or it may be used inside the 
prosram to avert OM (Out of Memory) errors by alloc:atin1 less strin, 
llplCO, DIMemionln1 smaller array sizes, etc. MEM requiros no 
upunenL 

Exaiplo: 

100 JP' MIIM < 10 THEN 100 
110 0111 A(U) 

Enter the command PRINT ME'.11 (In Command Mode) to find out 
the amount or memory not bein1 ulCd to store proarams.. vari.ables, 
"rinp. stack, or reoened for object-files. 

our port, value 
Ouputs a byte value to the specified port. OUT is not a function 
but a statement complete in iuelf. It requires two arpnnents 
separated by a comma (no parenthesis): the pon destination and 
the byte value to be sent. 

Eumplo: 
OUT U0,10 

sends the nlue ·•10" to pon 250. Both arrumcnts arc limited to the 
nnae 0•255. 

OUT, like INP, becomes useful when you add the TRS-80 Expansion 
Interface. See lNP. 

FI ff-ii tH * 
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PEEK(adtlress) 

~e~~~~ ~\~ ~~/ :~~s \_1;)·~ ~1::::~.t~~~~-:~t~i ~:~~1 ! :,\t_:(~~~1~~1:~-~i~:~~~!~:3~ ( 

the Appl.'r:J i:~: : !:i: \ l: ::-.1,::.- \1.:1 , ,,, :,c,...:·11 ~,~ow ·.\'il;: rl.' to P! iEK) 
and th~ T :,L~!I.' of Fu1'. ~·t:0n .ASCII :111 J (;r.1phics Co d l's (~o you' H 
kn ow wha t !h~· nh,~·~ ~o;>pr:x· :t: I. 

lf:,·ou· rc- mi~g PF. EK :'l-.:.xJ;ninl.' 0'='i •' Ct :i le~. you' ll also nec- J a. 
microproc~·~so r ir:~ trm::itin :il"l m:i. nuJ I (,mi: is ini.:lut.led with the 
TRS-IW EJ ito r,' ,\ ,;s.:11'.\iln ln ,: r'.l..::l i1rn >Li n•Jall . 

PEEK is •,·a lu::h le for :ink i:i -; nuchine bn~: . .1Jge routines with LEVEL 
II BASIC pro~r:i m~. Th : rn:.H.:-i,ine Lir. guai::.: routine can store inform,1-
lion in a c·.:rt:1in m..: :-nory !11ca 1ion. ;and rE F]( may he U'il.' d imide 
:,·our BASIC progcJm 10 r,:t ri .. .-n~ the ir:.focm.11ion. For c:umple , 

A• PEEK ( 179991 

re turns the nlue stored 1t 10.::1.tion 17999 and as.,;iins that va.lue to 
chc ,·3rfabl( ,\ . 

Peek may also be used to retri,;:ve infonnalio n stored with a POKE 
st:1kment. l \ i:,g PEEK lnd POKE .:i.llo·.,.., you lo Sl.' I u p ,·ery ..:omr,lct , 
by te-ori er? hiJ ,;:LWJ:,:: :;y~1 :ms. Rd ,:, 10 lh~ ~k mory ~bl' in th( 
Ap~ndix to J1." l :.'rn1ir.:.' the :ipp ropri :i.ie !o,.·J tions for thi,; type of 
slorlSC, See POKE, VSR. 

POKE address, value 
l.o,1Js a n(ue into a sp .: .:i rkd memo ry loi.: Jtion. POKE is no t a 
fun dio n t111 t :1 ,;! :1L·r:::~t .:ompk t: in it•: lf. rt r•: q11ire'I two ;1r; uments : 
a !:i)· te ad.Jr:(",::-: .! .-:!:~ .ii (,:,:-:-:1) .! :".J :! •, .!'.:1-:. f he \.1be :n::;t l•e 
be: w,.•:.: :, 0 .J nJ : _-::5 i :i~L:,1,··: . R,::··: r tot~: \kmury ~! Jr i a th~· 
Ap~">CnJi .x to :,,:;: whi,·h ,HJdrl',"-"S you'd li '..;.e to PO"E. 

To POKE (•>r ('EE i\.) .1!'\ .11.!dr:.',~ ;it.,(),e 32767. use ti:e fo ll owing 
fonnula: -1 •1,!1.."str.._,J .1.:hl r.:ss - 3:-6:" l '"' POKE or PEEK Jddr:.'s~. 

POKF. is ll'>:.'fo l for Lf\.E L II gu phic,;. l ook l t the Video Oi ,.play 
Works:l,;:d in tt:.- :\;•;:=-:,!: •c In -.::i.:!1 of t!:.: 10,:..1 PRl '.'\T lo,;;1t ions 
the re an: 6 \:11:.li·.-i.;:":a. II w ;: ,.·.i: I o..:h PH. I'.'- r po,il ion J byte. th.: n 
lh l' ,;ma ll~r bo:,l''i ar.: i• ia. We know 11':a t 1ha~· :.i r: :-1 bit s p!!r b}- 11:; 
so whJI bp;':n.:J tu lb: oth~·r ~ -~ One i,; ~;ieJ to id..:nt il':,- !h..: h)' k 
as ;i ~r::ip::1•~; ,,~ ,\ S(' JI ~· c J::. Th : 0::1:.' : t-: 1 i$ no! u".:d. Th< r~· 111 :?ir:i:,g 
6 biis i..:onl :1:n .: ;tr.:: r .m .-\ SCI!. _;n;•)1i,.: ,; () r ~·1mt rol ..:1>d.: . 
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Wc c an u~ POKE to !urn o n 1i1,: .:nt irc- PR !\ T position (6 bits) :l t 
o n.: ti mi.:. Whi.: n we use SET, onl y I bit is 1um..:J on. Therefor.: POKE 
is abuut 6 t imes f~btcr tlT::i.n SET. H 1<: laitowlni; p~ demonr
str.ites this spc.:d. 

10 CLS 

20 P'Oft X•t5l60 TO 16l8l 
lO POKE X . ttt 
.CO NEXT 

50 GOTO 50 

RUN the progr:.im to '¾' O: ho w fast 1h..: M:rccn is " painted- white. 
( 191 is the .:od,: fo r ":1 II bits o n". 15360 to l 6J :l3 are the Video 
Display m(mory ad J n:~s..:s.} 

Since POKE ,:3n ~ m,1.•d to store inform3 tion :inywhere in memory, 
it is very important whe n we Jo ou r l:raphics to stay in the ranie 
for display lo..:3 t ion'i. It w,: POKE uuBiJ ,: this r.anae-. we may store 
the byte in a critk.11 plai.: 11!. We .:oulJ bl! PO KEin1 inlo our pro
gt3m, or eve n in wa rs..: p\.l.::,:s like the stack. lnd isc:riminate POKEina 
can bl! disastrous. Yo u mi;:h t h.Jve to rcs,:t or po wer off ind st:irt 
over .1p in. Unless yuu know who:re you .:ire POKEina- don't. 

S<:e PEEK, USR, SET, , nd Otaptcr ~. CHRS fo r backpound 
mate rial. 

POS(x) 

Returns a number from Oto 63 ind kl ting th..: current cursor 
positio n on che Oi;p\.ay . Require s 1 "dummy ari;wnent" (a ny 
numeric cx pr(ssion ). 

100 PRINT TAB(40) POS(O) 

prints 40 JI position -40 . l~o te th JI a hb nk is inserted bdore the 
"4" to accommod.1te th - ,ign; th,: ri:for.: the " -4 " ii actually at posit ion 
4 1.) The " O" in "POS<C · is the du mmy argum,:nt. 

100 PRINT "THESE " TAB (POS (OJ +5 ) "WOROI" TA■(P05(0J+5J " ARE "; 

110 PRINT T A B(POS(Ol+5) " EVENL Y" TAB !~(O)•ll "SftACEO" 

IOUN 

THESE WORDS ARE [VEN LY SPACll:O 
"IEADY ,_ 
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USR(x) 
Calls a machine l:mauage subroutine and passes the :irsumcnt to the 
subroutine (you may not nttd it, in which c.ise it is a dummy 
arsumentl. Sui,;h a subroutine could be loaded from tape, or crtatcd 
by POKEin1 micrOproctssor inuructions into the 3.ppropri.::ite 
memory lo,alions. To u~ the USR function, you should be familiar 
•;th the m.s~hine-lan,uasc pro,r:Jmmins (as c~pl.1incd in the TRS-80 
Editor/As'W!'mbkr Instruction ~fanu:al or any Z-80 Proarammina 
Man~I). P1ayin1 :iround with the USR runction can be diS3strous to 
any pr01rams you m:iy have! resident in the TRS-80: so do some 
stuJyina hcforl? you attempt to ~ it. 

There is only one allowable USR call in LEVEL II BASIC. In LEVEL 
II DISC BASIC, there will be up to 10: USR0 throlllh USR9. 

Example: 
100 X•US"(NJ 

would cause the Computer to bnnch to the routine bt1innin1 at 
the locztion POKEd into the USR(Nl addrnses 16526-16527. 
n is also stored ilt 1_18123, a 2-bytc inte~r. Upon return from the 
routine, the v:iri:ible X would be '"'en the v:ilue passed ba~k from 
the routine. Ir no value is p:iued, X is :issi,ned the value or the 
argument N. 

N must be an inteser between -32768 and 32767. 

To create a machine fancuasc subroutine for access by USR, you 
must protect an arn in hi1h memory. (See Appendix D. "Memory 
,_li:tp .. ). First dct;:rmine how m:my bytes your routine will require 
Then subtract that numbi:r from your Computer"s highest Memory 
addre!! (depending on whether your TRS-80 has 4K or 16K bytes 
or memory). The ~sultant number will be the ..1ddress where your 
protected memory should bq:in. Tum on the TRS-SO, and answer 
the MEMORY SIZE question by entering the address where 
protected memory should ~gin. Addreues above that number will 
now be reserved for machine tanp:~1::1,e data and routine$. 

Load the machine langu;ip routine, using POKE or vl:I the cassette 
interface usina the SYSTE~ command (see Ch::ipter 2, SYSTE.:\f). 
Then, at the point where you want your BASIC pr01ram to 
branch to the machine Llnau:11(' routine, insert a statement which 
calls USR(O). For c:xampl~. 

50 P"INT USll(N) 

or 

90 A• USR(l'IIJ • II 

To pass the 1Jr1ument lo the 1ubroutine, the subroutine should 
immediately exc~ule a CALL OA 7F(hcx) i1e., call 2687(dec). 

CliiC· , : ➔• ; I i, S· · t t ii ti 111¥ I 
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There :ire two wa}·s to return to your 8.-\SIC progr:im :·rom tht. 
machin~lang:iag.c subroutine" : 

I) .Jfyou d on"t wi:.h to pass :.-nyvJil:l:'S from ri~ ~11L•roli t!ne 
bad to the BASIC p~o.;r.1m. J. n~J.:h::1.:-IJ :.;·.:.1;~ RE f 
instruction c:in be u:....-d. 

2) To return :i \'Jlul.!, loal.! the \'llu..: into 11:..: HL r.:,::s1er r:Jir 
as :i tw,.,..hy1e signeJ intc"~er :ind ex ..:.:: ute J Jl'~IP to 
lo..:atio n l).-WA lHEXl (2714 (OEC)I . HL \\i ll bt r~turni.:d 
:is a siiinetl :-byte integer. 

Thi: l:,,st thini:, you neeJ to do is tell your B.-\SIC rro~ r:im what 
adtlress to branch to in the m:ichin...- \Jn gua:,;..: routine . T h is two-b y te 
address must be POKEd into memory locations 16S:6 .ind 165:?7. 
POKE tht le:ist si~ilic:int byte into tht.: lower { 165::6) m,:mory 
kxation. 

For example, if your rouline bea;ins J.t 3:!000: in h1!xade..:imal 
this is 7000. Therefore we POKE 00 (HEX) into 165:?6, :,,nd 
70 (HEX) into 16527. Since POKE requires :,,riuments in decimal 
form, we use: 

POKE USH,0 : P'OKIE 1'527.201 

(208 decimal • 70 hex). 

After you have ue..:uted lhe above line, when you us.: the USR(O) 
function, the Computer will branch to the instruction stored at 
32000. 

Note: locJtions l 65~6-165~7 ..:ontJin the address of the lllegal 
Function Call rouline unless modified by POKE. 

USR routin es ;arc automati..:;ally .11locJ.t!!d up to 8 stac lc 1..:ve-Js or 
16 bytes(:,, high anJ low memory byte for cJch stack lev:::l). If you 
need murc st:i..:k space . you c;an S.J\'C the BASlC stJ.ck poin[,:r 1nd 
Sc:t up your own sta..:k. However, this gi;::ts complic;ated; be su re yo u 
know whJt }'Ou"re doing.. See Chlpter :!, SYSTE.\I, and this chapter. 
PEEX, POKE. 

VARPTR (variable name) 

Re1urns an aJd ress-v:,,Juc whi..:h will help you lo..:J.tt whcr,: th..: v:iriabk 
name and its v:.1lue J.re sto red in ml!mory . If 1he varia tlt >·ou sp.!.:ify !:.i 
not been assianed a value , J.n FC error will o c.:ur when th is 1\1nc1ion 
is called. 

If VARPTR1i1Ht'Rt'r n1riable) rel urns address K : 
Add res~ K ,;O111ains 1hc leas t sign1li,.:an1 b}' k I LSB) or ~-hyt~ int~•.:.: r K 
(two's complemtnt form). 
AJdress K+l contains !hi! most sig.nifkant bylt! l~ISB) of in!;:ger K. 
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Ir VARPTR(sfngle precision variable) return~ :Jddress K: 
(K)• • LSB orv:Jl~e 
(K+l) • Ne:tt mos1 sig. byte (Ne:,:t MSB) 
(K+l) • ~ISB 
(K+J) • exponent of,·3\ue 

lf VARPTR(doub/e precision 1:ariable) returns K: 
(K) • LSD or value 
(K+I) • N"t MSB 
(K+ . .. )• Next ~ISB 
(K+6) • ~!SB 
(K+7) ;. exponent ofvJlue 

IF VARPTR(strlng l'ariable) returns K: 
(K) • lcni th of siring 
(K + 1) • LSB of string value start ins address 
(K+1) • ~ISB or string value startin1 Jddrcess 

For sinale and doubk precision values. the number is stored in 
normJlized ex ponen tial form. so that J ,.kcimal is assumed before 
the MS&. 1 :a is added 10 the c'\ poncnt. Furthermore. lhc hiah bit 
of MSB i1 used a!li 3 sign bit S\.·c cxampl<:-s below. 

Examples: 

A! • 4 will be stored as follows: 
4 • IO Binary, nomializell as. I E2 
So t:'Xponent of Ai~ 1 ~S+:::? • 130 
MSB or A is I 0000000; 
howcvl!r, the h igh r'it is ~h :rn~~d to zero ~ince the v:ilue is po'.\ itive. 
So A! i! !to~d ;n 
Exponent ~!SB ~ext ~1S8 LSB 

!JO O O 0 
A!• - .Swill be 'itortd :JS 

Exponent MSB 
128 I :::?8 

Next ~1S8 
0 

• (K) signifies "conl~nts or :,ddress K .. 
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=========-::-.::·-::-.::~:·.: -::·.::•.::· -:.:-=-··:..·::.:··.:·-;:__·.:.::===:2: 
A! • 7 will b1!' storl!J ;H 

Exponent MSB 
131 96 

A! •-7: 
Exponent 

131 
MSB 
2:?4 

N..: xl MSB 
0 

Next MSB 
0 

LSB 
0 

LSB 
0 

Zero is simply stored as a zero-exponent. The other bytes uc 
insisnificant. 

Logical Operaton 
In Ou.pier 1 we dcs.cribtd how A!\"D, OR :md =--:OT .:an be used with 
relational expressions. For ex.ample, 

I 00 IF' A•C AND NOT IB >.&OJ THEN 10 ELSE 50 

AND, OR and NOT c3n also be used for bit manipulation, bitwise 
comparisons, :and 8oolc2n operations. In this s.:dion. we will 
explain how such 0p(rations can be implcml!ntcd usin1 LEVEL II 
BASIC. However, we will not try to explain Booltaii algebra, 
decimal-to-bino.ry conversions, bin:ary arithmetic, c:tc. If you need 
to learn about these subjects, Radio Shack's Undcrst:mding Di1ital 
Computen (Cata.Joa: Number 62-2017) would be a &ood place to 
start. 

AND, OR and NOT convert their 2raumcnts to six.teen-bit, sii:ned 
two's-complement intep:n in the range -32768 to+ 32767. They 
then perform the specifi~d lo~ical operation on them and return a 
rault within the same ran1e. If the arauments :ire not in this range, 
an .. FC .. error results. 

The operations are pcrfonned in bitwise fashion: this mi:.1ns that 
each bit of the resu lt is obtained by e:umininc the bit in the same 
position for each ar,umcnt. 

The followin& truth tables show the lo&,ical relationship between 
bits: 

OPERATOR ARGUMENT I ARGU~IENT2 RESULT 

AND I I I 
0 I 0 
I 0 0 
0 0 0 

OPERATOR ARGU~IENT I ARGU~JE;>.-Y 2 RESVLT 

OR I I I 
I 0 I 
0 I I 
0 0 0 
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OPERATOR 

:--OT 

EXA~IPLES: 

ARGDIE'IT 

I 
~ 

RESULT 

0 
I 

lln all of th,e e:urr:pks i•do·.,·. i:adin& z.:rt'es on binary numt:-crs :ire 
not shown.} 

63 A!'iD l6:1J6 Sin.:-e 63 ~qu.11,; hinary 111111 and 16 equ::,,b binary 
I OCCO. th-: r.:~ult o( the .-\~Dis binary 10000 or I 6. 

15 A~D I.Pl4 I 5 cqu:d~ binary 1111_ :ind 14 equ:ih bin:iry 1110, 
ro \.5Jnli 14cqualsbinary IIIO o r 1-l. 

-I A~D 8•8 -1 cqu:1 ls bin:iry 111111 I 111111111 and 8 equals 
binary I 000. so the result is binary I 000 o r 8 
det:imal. 

4 A~D :•0 4 equals bina:y I 00 and 2 equals binary t 0. so the 
, esult i'i bin::iry O b!!cause none of the hits in c:i ther 
ar~"Jm.:nt mat~h to givl.! a I bit in !he result. 

4 OR 2•6 Bin:iry 100 OR'd with binary 10 equals binary 110, 
or bdi:dmal. 

10 OR JQs JQ Binary 10 10 OR'd with binary 1010 equah binary 
1010, or 10 M1.:imal. 

-1 OR -2•-I a;n,,y 1111111111111111 (-1) OR'd with binary 
l \ 111111 l l l Ill lO (-2) equals bin:iry 
11111 1111 1111111, or-I. 

NOT 0•-1 Th.: t> it .:ompkm!!nt of bin:iry O to 16 plJccs i5 sl."C· 
k..:n ,w,:.; I 111 11 1111111 11 I I l or -I . Al .,o :'\OT 
-1 =O. 

'.'iOT X ~OT X ii .:~ tu l to-CX:+.I). Th is is l,,:.: :tu.;~ to fo rm 
the• •, i"it:c•:; '•i ! 1wo·, ..: •Jrnr l<"~,:n t o( t h~ num!-,: r. 
~-,,. , i .; k : 1:~a: ·•it t on,:°"i) ~· 1..•:-:1pl::n~nt .1:, J .1JJ •rnc. 

'.'-OT I•-: n :.: -· ~:r.: .·:i :•1: :,:c~rltm •: :ct -.,:· I is 
11 ! ; 11 ! 11: 11 11 i O. ·.~i1i..:i1 ;, i:q :J:JI to4l +ll or 

A typkll US( of lh~ h! 1·.\i,(' -~r-~·r t11..•ri is lo 1..: s1 t-its s,:t in th ;: TRS-SO's 
inpcrt rorts wl: i..:h r~· :'1,..-.-1 l i: : -:'.JI•: ,, ( , nr:a( ,:xll.'rnJI ~,.: i· ice . Th i~ 
r!!quir('5 lhe TR S-SO r. ,;-.1 :1 ~:,•:1 L:1 ..- ::·.1..:i:. 

====================::::.:1 
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Bit position 7 is t h.: must sigr: ifi,.;:int bit of :.1 t :, r.:. whili.: po~ition O :, 
thi.: ll•Js t si~nifi..::mt. 

For inst:in..:.:, suppose bit ! oi I O port 5 i~ 0 .,-..->::n fre ,!,10 r to R,~u;n 
Xis do~J. :mJ I if the duor is o p..:n. The follvwin3 program wt!I 
print "'Intruder Alert" if the Joor is op:=n..:d: 

10 IF 1:-r,;J A:--D 1 THE:- PRJST '"l'<TRLDE R \LERT".GOro 100 
:o GOTO 10 

Sec Chapter I, ··Loa:i..:al Operators". 
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9/Erliling 
LEVE L I u>cn ~nd?ubtedly spent lots of t ime retyping. 
long rrr:;nm Ii::::,. i ll bt"CJ.J Se of J typo, or mayt-c j:JSt 
to r:~2ice J mi:i.>: -.:bng<! . Or.cc J li ne h.1d C'een C"nt,:r~d. 
th:r;: w:ii no w:?y to alt;: r th!!' line - wit hout starti ng 
all over :ind ret)·ping it. 

LEVEL II 's editing feJ.tu re5 elimin1te mui:h of this 
,: .'(tr:l wcrlc . In fJi:t . it's so easy to alter program lines. 
you.'il probablJ be ab le to do much more experiment· 
ing with mu lti-st Jtcm.:n< lint-s, ccm;,lcx C"-p ressions, 
etc. 

Commands. subcommand~. and special function keys described in 
this chapter: 

EDIT L nD 

cmm X nc 
11S pace•Bar I nsc 

A IIKC 

SHIFT • 
Q 

H 

EDIT line number 
Th is comm.1nd po.:ts you in the Edit \lode. You must specify which 
Jin..: you wi~h to edit. in one of two \\' Jys: 

or 

EDIT. 

L<!S you edit the ,;~cified line. 
If linl.! numbe r is not in use, 
an FC error occurs 

Ll!ts you l!J it the 1'."Urrent pr~ 
g~Jl':l li:ie - · 11st line o."nter~d or 
J ll ~·r<d o r in whi.:h ;m error has 
..x:1.:umed. 

For e:<ample, type in 1nd @1t.llJ tho: follow ing line: 

100 FOIi i • 1 TO I0STEP.5: .. ~INT r.1 ♦ 2. r•J: NEXT 

This line will be used in l! .'C<:f l'." i~ini all 1hc Edit rnbl.'.omm.1~ds de• 
scribed below. 

Now ty pe ED IT. and hit llIT{D . The Computer will displ:ty: 

100_ 
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You lre r.ow in th.: EJit ~-!cJc .1:1d ioU Y b,:;.in diti :: g line \CO. 

ENTER key 
Hittin g ~ while: in the l:Jit \f ,1Ja= .:.1u-.... , th.: C'ompu!.: r to 
record .ill the .::h:::i nges :.ou·•.-;! m.1..!.: ,. :1 :. ~y ) in :h~ .:u~r.:nt lin<.', Jnd 
returns you to-the: Co1:im:i~d ~I J.!:!. 

nSpace-bar 
In the Edit \.lode, hilling the SpJ.:..:-h.1r move-; th.: .: ursor ove r one 
space to the ri gh t :inJ Ji-;pL1ys Jny durJ cta ,; tor<.'J in the prcc.:ding 
position. For i::tamplc, using lin.: I 00 ..:nt.:red :::ibcn.-e, pu t the 
Compukr in the Edit ~lode so the Di~p!J.y sho ws : 

100 _ 

Now hit the SpJce-8:.ir. The: cu rm r 'A'ill mm·e ova nne -.p :i..:e, :iad 
the firs[ ..:!1JrJ..:t,a 0 f ;h:.- pragrlm lin,: will te di~ pl.1~·ed. If this 
chara..:ter was J. bl.1nk. then a b!Jnk will be dispL1ye d. Hit the Sp.1..:l!
Bar until you reach the first non-bl.ink cha.r.1..:ter: 

100 F_ 

is displayed. To move ove r more tlun one space Jt a tim e , hit the 
desired numb..:r of S[>ac..:s first, Jnd th..:n hit th..: -,p.i. ce-bar. Fo r 
example, enta Sand hit Space-bu. :md the ,.fop lJ )'· will show :wm;:
thina like this (may va:y dep.::,dinj on h o w miny blanks you 
inserted in the !in..:): 

100 FOR I•_ 

Now type 8 and hit the Spa.::e -b.1r. The ..:ursor wil l move O\~ r 
8 spaces to the right, J.nd 8 more durJ.cters will be di:.pl.i.y:=d. 

n -(Backspace) 
Mo\·es the curso r to th.' 1,·ft b}' 1: ,r ,_...:s . I t ~o :1 ,;:c:\:.: ~ 11 ;s ;.p~•,;!:.·J, 
the cur m r moves bJ.".,; ..; :·.~ :;;n..:e. \\ !: •,•.i 1::c ..:.:: ,, ir ::M·. ~·s to t'.1.: '..: :·L 
all chJ.rJ..:tcrs in its " p,1:[1 .. Jre <"r:.b..:J r"r am t):.: J lior, i .i;,. b ut th.:y ue 
not deleted from the proir:im line. For e.urr.;,!.:, .: .-:.., r,,i:-:j y o ,.';: 
used nSpJ.c..:-B.1r so th.i.t !he Di:ipl.1:,, ~l:ows : 

100 FOR 1• 1 TO 10 _ 

type 8 .i nd hit th e -. k..:y. The DisplJy will show .iomdhir,~ !iii..: :iii,: 

100 FOR I•_ (will vary J ..:p..:ndi ng on nu:nh..:r o f b!Jnk, i:1 
},'O:.Jr lin,: I 00 ) 
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SBin• 
Hlttlns SHIFT and • uys togetlla effects.,.._ from - of tho 
Jmort subcommanch listed below: X, I and ll After n<ll>lna fto111 
111 lnRrt"subc:ommand. you'll still be in the Edit Mode, and the cursor 
will remain in its cumnt pc,sition. (Hittin1 [£iDiJ is another way 
to exit thae lntert subcommands). 

L (List Line) 
When the Computer II In tbe Edit Mode, and Is not cumnlly 
oxeoutln1 one or tho,,ubcommanda below, hltt!na L causn the 
romaindet or the procram line to be displayed. ni. cunor dropo 
do•n to the next line or the Dilplay, ~rints the eumnt line 
number, and moves to.the tint position of the Une. 'For e.,clfflple, 
w!ten the Dl1play show, 

100 -

hit L (without hltlh!I mIIlll tey) and line 100 will bo dl,played: 

100 P'Oll l•I TO t0STU..I : P111RT ·1, 1t.z. 1,J : NEXT 
100 -

Thls lets you look al Ille lino in its c:unmt rorm whllo you're doJnc 
the edlfins. 

X (Ead of Line ad Insert) 
Causes the rest or the current Une to be displayed, "'°'"' cunor to 
end or line, and puts Computer in tbe lmcrt wbconamand mode eo 
you can add m1t,ria1 to tbe end or the line. For eX1111p!e, uslns 
lino 100, when the Display shows 

100 -

hit X (without hllliffs llaDlJ ) ond the entire line wiD be dil• 
played; notice that the cunor now followl the last chancter on the 
lino: 

100 P'Olt 1•1 TO 10 STU.S: PRINT I, l.t. t!J : N&XT -

We .., - add anolllu statcmcat to lhe tine, o, delete tHtcrlal 
from the line by Ulin& the ◄ tq,. fa, eumple, type 
, PIHNT"DONE" at lbe end or tbe line. Now hit lmDi1 . 
If you ,_ type UST 1()0, !be Display should lhow eomelhina 
Uke this: 

100 P'Ofl 1•1 TO I0STllP .5: f'fllNT I, til. t.J t NIIXT: l"fllNT.,DON& .. 

:; J, a t , fl? b,£9 gg Pi I 45,# 
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I (Insert) 
Allows you .w inscrt.mJt erio.l beginnWl:; .-it th.: curFi.:nt t:ursor position 
on the line. (Hittin& -will ::i.ctually t.kle-te m:.iuri:1.l frOm th..: line in 
this mode.) For cXJmplc, type J.nd tlilm the EDIT 100 .:ommand, 
then use the Sp.3cc BJ.r to move over ti> the decimJJ point in line I 00. 
The Display will show: 

100 P'OR 1•1 TO 10 STIP _ 

Suppose you w:1.nt to i:h::i.ngc the incicment from .5to .25." Hit the I 
key (don't hit m:ilJil ) and the Computer will now kt you insert 
matuial at the current position. Now hit 2 '° the Displ,1y shows: 

100 P'OR l•I TO 10 STEP' .L 

You've made the ncccs~Jry change, so hit SHIFT l to c~::i.pc from 
the Inxrt Subcommand. Now hit L key to displ:iy remainder of line 
and move cursor back to the beiinning of the line: 

100 P'Oft l•t TO I0STIEP.ZS: PRINT I, ljZ, llJ: NEXT: PRINT "DONE" 
100 _ 

You can also exi t the Insert subcommand and save all chana:cs by 
hittina mDJi1 . Thi! will return you to Command mode. 

A (Cncel and Restart) 
Moves the cursor back to the beginning oi the program line ,rnd cancels 
editina chanacs already made. For example, if you h:ive add~d, deleted, 
or chanaed somethin1 in a line, and you wish ro iio ba,k to the: 
bepl\nin1 of the line and can.:el the .:han&es already mldc: firit hit 
SHIFT• (to esape from any sub.:ommlnd )OU may be cxe.:utina); 
then hit A. (The cursor will drop down to the next line, display the 
line number and move to the first program chJ.racter. 

E (Save Changes and Exit) 
Cauaes Computer to end editinz and save Jl1.:h.1n~es made. You 
must be in Edit Mode, not executing Jny suOCommand, wh.:n you 
hit E to end editina-

Q (Cancel and Exit) 
Tells c ~mputer to end cditina and .:.1ncd Jll c!un~.=s 1:1J. J~· in the 
current editing session. If you've decided not to .:hJni:;c th.: lino!, type 
Q to cancel chan1es and leave Edit ~Jade. 
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H (Hack and laat) 
Tells Computer to:ddcto mnainder of line and lets you insert 
material at the cursmt cunor pc,sition. Hitting • will actu:illy dtlete 
1 chancter from the line in this mode. For example, usin1 line I 00 
listed above , enter the Edit Mode and space over to the last state
ment , PRJNT"·DONE". Suj,po,e you wish to delete this statement 
and insert :iin ENO ·atatmnent. DlSplay will show: 

100 P'OII l•I TO _HffllP .U: '"INT I,,. 2, 14 J : NIXT: _ 

Now type Hand then type END. Hit l!lI1llJ key. List the line: 

100 P'O~ 1•1 TO IO: STl:P .ZI..: PRINT I, I. Z. I. J : NIIXT: IND 

should be displayed. · 

nD(Delete) 
Tells Computer to ddeta the specified number" dwacten to the 
right of the a:.rsor. n. deleted characten will be enclosed in 
exclamation markl to show you which characten were affected. 
For example, usin1 line 100, space over to the PRINT command 
statement: 

100 P'Oft ,., TO to: na, .IS:_ 

Now type I 90. 1lus tclb the Computer to delete 19 chancten to 
the riaht of the cunor. The Display should show somethina like this: 

100 ,ofl 1•1 TO to: 9TEP' .ZS: IP'RINT I, 1!,Z. J!, J :I_ 

When you list the c:omplc:te line, you'll see that the PRINT statement 
haJ been deleted. 

nC (Change) 
Tells the Computer to let you chansc the specified number or charac
ters besinnina: at the curTCI1t cursor position. Ir you type C without a 
precedina n'.lmbcr, the Computer as.sume1 you want to change one 
character. When you hr,e entered n number or characten, the 
Computer returns you to the Edit Mode (so you're not in the nC 
Subcommand). For example, usin1 line 100, suppose you w3nt to 
chanae the fina.J value of the FOR-NEXT loop, from 0 10" to .. IS". 
In the Edit ~lode. spac. O¥cr to just bcrorc the .. 0 .. in ·• 10 ... 

100 FOR 1•1 TO 1-

Now type C. Computer will assume you want to chance just one 
character. Type S, then hit L When you list the line, you'll sec th:1t 
the change h:is bee.a made.. 

100 ,ofl 1•1 TO U STEP' .25 ; NEXT : END 

would be the current line it you've followed tt·,e editin1 sequence in 
this chlpter. 
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nSc (Search) 
Tells the Computer to search for the mh o..:curr<!nce .of the ch:u:icte r 
c, and move the cursor to that position. If you don't speci fy a value 
for n, the Computer will search for the first occu rrence of the speci• 
tied character. If character c is not found, curso r goo to the end of 
the line. Note: The Computer only searches through charl ctcrs to 
the riaht of the c·ursor. 

For example, using the current form of tine 100, type EDIT 100 
( [E]]]IJ ) and then hit zs: . This tells the Computer to search 
for the second occurrence of the colon character. Displ3y should 
show: 

100 1"0" l•I TO 15 STEP' .25: NEXT_ 

You may now execute one of the subcommands beginnin& at the 
current cursor posilion. For eumple, suppose you want tO add the 
counter variable afkr the NEXT statement. Type I to enter the 
Insert subcommand, then type the vari:ible name, I. That's all you 
want to insert, so hit SHIFT J. to escape from the Insert subcom• 
mand. The nut time you list the line, it shollld appear as: 

100 l"O,. 1•1 TO 15 STEP .25 : NEXT I: END 

nKc (Search and "Kill") 
Tells the Computer to delete all characters up to the nth occurrence 
of character c, and move the cursor to that position. For example, 
using the current version of line \CO, suppose we want to dl!!ctc the 
entire line up to the END statcm~nt. Ty~ EDIT 100 ( m:i!]lJ ), 
and then type ZK : . This tells the Computer to dele te all character, 
up to the 2nd ·occurrence of the colon. Display should show: 

100 lfOflt 1•1 TO 15 STEP .25: NEXT If_ 

The second colon still needs to be deleted , so type D • The Display 
will now show: 

100 IF'OPt 1•1 TO 15 STliP . 25 : NEXT 111: I_ 

Now hit ~ and type LIST I 00 ( rnTiliJ ). 

Line 100 shouJd look somcthina like this: 

100 END 
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10/Expansion Interface 
An Expansion Interface Is ...U.ble for the TttS-80 
LEVEL II Computer. ThJs lnterfa .. wW all°" the u,e 
or oddltlonal Input/Output dmceL There ii allo 1 
proriiion for aclilina RAM memory. The Interface wW 
allow four m,uor addltionl to Ibo T~; 

I. An additional a..tte dock 
2. A TRS-80 Line Printer 
3. Up to four MlaM>lsb 
4. Up to 4811: bytes or RAM Memory 

c3:zx 1a tbe Expoas1o11 tntmace> 
Tbeoo.devlces art ..,ailable rrom yow Racllo Shact 
110 .. or dealer. To oel up the Expaauloa Interface IDd 
any or the external deric:a, • Ibo Expm,- lnlerfaco 
iMlnoctions. 

Wbon 1H l!,q,ansioll lntaface Is boobd ap ID the TRS-80, Ibo C-
pueer ...,_ that a llini-Dlsl: is interfaced. The Mini Disk will allow 
tile ,.,. of additionll commands aod statcmeob listed later. Eftn If 
)'OU don't haw a Mini Disk, the Computer wW -• you do (bocaua 
or !/le pre1e11,ce of the Oiu Controller) and will t,y to Input 111ecial 
lvtructl""' frqm the D;,t Controller. The,.rore, to use the lnterfaoe 
without a MiQi Disk, hold do,m the BREAK key II you tum on the 
TllS-10. Tbls will oY<rride the mhlklislc mode -,4 lllow normal 
LEVEL II operation. Wbe.....- you Dffil to p- the Rnel bulloa, 
you must also hold clown the BREAK key. 

Dul c.seua 
Thi u11 of t\tfO caaeuos will allow a mudt. more efficient and 
convenient manner of updatina dtta stomS on tape. F.or cump~ 
If you haYi payroll data~to...i on t>pe. the 1nrormatlon can be 
rad ln ooe item at a time from r;assettc • I then chanpd or added 
and written out oa ca11ette. • 2. one item at • time. The routloc mlab.t 
look lite this: 

10 INPUT 4'-1.A,a.C.D 
ZO ~INT .. MAta: CORR•CTIONS HUIE: fl&TYPE LINK"" 
ff INPUT A,■.c.o 
• . 0 PJIINT "THE LIJ;il: NOW ftEADS:"' A,8,C,D 
SO .... INT '"STO .. INC ON TAPE •z ..... 
ff _.,ttNT •-1, A,■,C,D 
70 GOTO 10 

This Is a...., si1Rple application;.._, ftrJ' ,-.1ld rou
c:an be -..ruc:led to allow Input '!'Id output of data usinc two tapoo 
simullaneoutly. 

e t• tS'S#-hl:kri§ / ·% 
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Sec Chapter 3, PRl:',T. 

Codes 
Several codes are used to control the output of the line printer. The 
codes and their functions arc listed below. The CHRS function is 
used to C31l up th~ function codes. For ex:unple: 

l',tJNT CHRS 11 OJ 
will acncrate a line Feed. 

CODE FUNCTION 

10 line feed with caniase return 
11 line feed with carriap return 
12 Move carriap: to top of form (J)a1e) 
13 caniaae return 

NOTE: At the end of a line. a line f"11 is automatically aeneratcd 
unless a semi-colon is used at the end of the PRINT statement. 

The line printer will print 6 lines per inch and 66 lines per pase,. lf 
this fomuit is not suitable, the number of lines per pap: can be 
chan,ed by POKEin1 the new number of lines into memory 
location 16424. 

Example: 
POKE tUU,40 

This instructs the line Printer to print 40 lines per pa1e. 

Mini-Disks - (LEVEL II DISK BASIC) 

The TRS-80 Mini Disk System is a small version of a floppy disk. The 
disk allows vast file: storJ.ge space and much quicker access time th.1n 
you 1c:t with tape storaa:e. Dis..: 0 will contain about 80,000 bytes 
of free space for files. E.ich J.ddition.:11 disk will have 89,600 bytes of 
file space. The disk system ha5 its own , ..:i of commands which allow 
manipulations of files and expanded abilities in file use. The TRS-80 
Mini Disk System allow1; both sequential and random access. The 
disks will a.lso allow ust of ~vcr:U Jddition:il BASlC commands and 
functions: 

Comm:mds: 

CLOS£ 
P'IELD 
GIT 
KILL 

LSET 
NAME 
OPIEN 

PRINT 

10/3 

PUT 
RS£T 

MERGE 
LOAD 
SAVE 



" 
1/0 Functiorui 

CVD 
CVI 
CVS 
EOF 
LOC 

Additiorui to LEVEL II 

Ten USR c:111s - USRQ throu&b 
USR9 

aH thex .::onst:inu) 
&o (octal c:onstants) 

DEF'USR 

LIN£ INPUT 

MIDS (on lcrt side of equation) 

MA 

LOF 
MKDS 

MKIS 
MKSS 
DSKP' 

INST" (performs function of 
INSTRl~G subroutin~ 
- S(C Chlpler 4) 

TIMIS (Date :ind 24-Hr. 
Real-Time CIC>\:k.) 

DEP' JrN (User Defined Fun.;lions ) 

For eKplan.:i.tion of chesc .::ommand1 functions, iee the TRS-80 
Disk Operarina Systtm M:mual. 

Expansion of RAM Memory 

The TRS·80 Expansion Interface has provisions for adding extrl 
RAM memory. This is done by adding RA~t memory chips. You 
can add up to 3:!,768 adJitional bytes of memory. For price 
information and inuallation, sec your R:adio Shack store or dealtr. 

10/4 

-···-, 



11/Savmg Time and Space 
Most LEVEL JI progr.1ms a«- faster and take up less 
memory sp::i cc than their LEVEL I countcrp3rts. 
But even with ils inherently more efficient fc,uures, 
LEVEL II can be further strclmlincd by following 
a few si mple guidelines when constructing your 
program. 

Saving Memory Space 

I) When your progr:im is opera.tins properly. delete alt unnecessary 
REM statements from your runnina: ven:ion. 

2) Do not use unnecessary spaces between statements, operaton. 
etc. 
3) When possible. use mulliplc-statcmcnt pro&ram lines (with a 
colon between each two statements). E3ch time you enter a new line 
number it cosn you S bylcs. 

4) Use integer v:i.rfables whenever possible, for eumple, 

FOlltlf\• t TO10 

Jntc,ers t:>.kc only two bytes. SinaJc precision takes 7 and double 
precision t:ikcs 11 bytes. 

S) Using subroutines will save proanm space if the operation is 
called from different places several times. If a routine is always called 
from the same place, u~ unconditionJI branches (GOTO's). Each 
active GOSt..:B t:lkcs 6 bytes: a GOTO takes none al Run time. 

6) Struct ure your cilculations so as to use as few parentheses as 
possible (rtfer to Chapter I, "Arithmetic Oper3tors"). It takes 
4 bytes to proce,;s par~nth.cse1. And since these operitions inside 
parentheses arc done fif\t , the result of e1ch p:uenthelical 
expression must be stored (this takes 12 bytes). 
7) Dimension arrays ,;parin1ly. \\'hen you set up• matrix, the 
Computer reserves 11 subscript addresses ror each DI)tension, even 
if the space is not filled. Use the zero subscripted elements. since 
they are always available. 

8) Use DEF statements when you will be workin1 wilh valuet 
other than single precision (strin;s. inte1crs and double precision). 
A DEF statement 111<.es 6 bytes but this is made up for fairly quickly 
since you don ' t need to uSI: type Jecb.JJtion characters with the 
variable n.1mcs. 
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Speeclln1 Up kecudon 

Tbe speed 11 wh.lch a proa,am is procoaed will de,Cnd on the com• 
plex.ity of the operatlont and the number of inst,uctions. ln most 
aimple propvna, speed will not be a factor. It will aum as lhouah 
the•~ is r,tumed tho moment you enter RUN. However, 
• you bt:ain writlna lonp:r and more Intricate proinms, speed will 
become a dam/leant factor. Hera are aame Nae.stions to ·sul de you 
In deslsnin1 apoedlcr pro.,.,,,.. 
11 Delete all unneceaary lines in tho proa:ram (REM statements, 
etc.) 

2). Combine multi .. tatement pros,am lines wh<n practical. 

3). Ute nriables rather than constants ln operations (>Ory 
iint>-t). Your TRS-31) normally o....-tes usin1 floatlnl decimal 
point Yllu.-.. It takes a lot ltss time to access a variable than to con• 
\J9rt I COllltant to noatin& point representation~ For example: if you 
will - • a Jot in a pros,ani, define • u a variable (Pl•l.141 S9) 
and"" the ffllable (Pl) ln the operationa. 

4) Use POKE sraphlcs. This can spoed up your sraphics displays 
liy a factor of 6. 
S) Define the most commonly used variables fint. When a variable 
ia dormed It is located at the top of the Yariable table. The se:cond 
will be just below that. When variables are accessed, the table will be 
aearched to find tho variable. Thererore., you will save time by 
locatina fraqucntly used variables at the top of the tabld (by definin& 
them flnt). The Computer will not haw to look as far to find them. 
6) UM inle10r ••riables, especially in FOR-NEXT loops, when 
po,aihlo. Thll II moat important of aD. 

blS#W§SfJ hit i# 4 h\ --: , rf' if ·, ' ¢ 1 ··t 
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A/L_evel II Summary. 

Special Characten and Abbrevfatons 

Command Mode 

SHIFT -

SHIFT• 

CLEAR 

Exttutc Mode 

SHIFT~: 

BREAK 

Abbrnialion..s 

Return c:irria1c and interpret command 

Cursor b:1cicspace and delete last character typed 

Cunor to beg.innins of logical line; erase line 

Lin~fccd 

Statement delimiter; use between statements on same lo&ical line 

\fovc cu nor to nc:ict tab stop. Tab stops are at positions 
0. 8, 16. 24, 31. 40. 48. and 56. 

Convert displ1y to 3 2 characters per line 

Clear Display anJ convert to 64 characters per line 

P.1usc in cxccu lion; freeze disr\J.y during UST 

Stop execution 

Interpret d:1t1 entered from KeyboJrd with li',;PUT statement 

Use in place of PRINT. 

Use in p!:tcc of :RE~I 

"Current line"; use in place of line number with LIST. EDIT, etc. 
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Type Decbucion Ch3racrers 

Char:u:ter 

• 
D 

E 

Arithmetic O~tors 

Type 

Siring 

lnteg::r 

£ x3mplcs 

AS. ZZS 

ar, NII 

Do:.ibll!-Prc:-c ision A•. 1/ J• 

Double-Prec ision (ex poncnti .s! nota tion ) 1.23456799D-12 

Si:iglc-Prccision (c_'( pOnl!n tiJI no tat ion) t.Zl4561E• 10 

+ add - subtt3Cl • multiply / divide 
• exponentiate (e.1,., 2 ! 3 "' 8) 

String Opentor 

+ concatenate (Urina toa;cthe r) "Z " + "2" • "22" 

Rel1tion:al Opu:alon 

Symbol 

< •or • < 

> • or •> 

<> or >< 

meaning in numeric expressions in string exp~ions 

is less thln prcc.ed.:s 

is greater than fo llows 

is equal to 

is less th:in o r equal to 

is gre;iter rhJ.n o r equal t.J 

does not equll 

A/2 

pr:ccdes or equals 

foll ows o r equals 

dOt'S not ..:q:.::i l 



'---=-==-=-=-=--=-·=--=--=···=-===============--=--=··=::::ll 
Order uf Opcntions (opcr3tors on s.:1me line h.ne ume pre«dence) 

• rfxp nnl·:i: i:it:ord 
-c,~s:1:1on) . . 

+, -
R..:1.Jtion:i! or :r::i:on 
~OT 
A:\"D 
OR 

Commands 

Comm3nd 

AL'TO m11:,1111 

CLEAR 

CLE.-\R n 

CONT 

DELETE mm-nn 

EDIT mm 

LIST rnm -nn 

Function Ex::1mples 

T•Jm on Jutcm:itic AUTO 
line r.'...lml;l:!rilllt AUTO 10 
h ·µi 1min~ with AUTO 5.5 
111111. using ini:r::- AUTO •. 1 o 
rncnt oiw1. 

Set numeric v:iri- CLEAR 
Jr!h:s to z::ro. 
"-lrir.gs to null. 

Sir.11• as CLEAR CLEAR 500 
hit .l;~o SCH :is!d:: CLEAR MEM/4 

11 !;iy t.: s for ..irin;:.i . 

Continue :ift..:r CONT 

URE,\K or STOP 
in .:x.:cution. 

lklde program 
iines from !ini: 
,,,,,, tolinemr. 

DELETE 100 

DELETE 10-50 

DELETE. 

Enter Edit \toJe EDIT 100 
fo r !i:1! m1'1 . S::c EDIT. 

r .!i 1 \ l et! :: Suh-
,:0 :111:1:1 :iJs lx luw. 

Li,t :111 progr;H".1 LIST 

lines from 111111 to LIST JO-50 

LIST JO

LIST -90 

LIST. 

,\/1 



,: 

NEW 

RUNm,n 

SYSTDI 

TROFF 

TRON 

D~·kl.! ..:ntir.! !'rO- NE W 
:;rJ m .rnd r.:;;: t JI! 

E xccu 1..: pro:;n :n RUN 
be:;inn.:1:,; J t l o ·.\ : ,; t RUN 55 
nu:,1t'.!r..:tl Ii::...: lH 

mm i f ~p,:d :'i-: J . 

Ent..: r ~h rn itv r 
~hx!c: f0r lo:a! ing 
o f mJch in::-l ln,.:u Jgc 
file from cJss..:tte . 

T um off Tn.: ! 

Tum o n Trl.:C 

TROFF 

TRON 

·-- - ----···•::::::re::;;;:; 

Edit Mode Subcommands and Function Keys 

Subcomm:ind /Funclion Key 

ENTER 

SHIFT i 

nSpacc-Bar 

L 

X 

A 

E 

Q 

Function 

EnJ ..::J i t in ;;: J11 J rl' l u rn to Com rn:111 J ~lo Ji.:. 

Es.::lp~ from Sl! bcommJnd 1n d rem Jin in Edit Mode. 

~f ov..: curso r n s;i;ic..:s to ri.;ht. 

Li st rem:iindc: r of pro_!!ram !in,: ;.md r..: turn to bc&innin1 
o i li ne . 

L ,, : .!m .ii · •.!:.::r u l pr•.;;r:i..n lin:.:: . m,.;·.-..: ..:: urs.Jr to end or 
Ii;:,:, :1r.d si.ut lns..: n ,1,b.:omnur.J . 

lns.: rt th.: follu·.,..i11;; s..:4. ti..: nt:e 01 d t.1rJc l-:r~ JI current 
cur,v r posi t ion : u,..: Es.: J p.! 10 c.\ it t l:is sul:l...:omm.and. 

C1r.ce l ch:mg..:s and ret u rn .:ursor to be:;inn in11 of line. 

E nd ,:diiing:, ~ave il l .:b:1;;:.::s J:\ J r..:h:m 10 Command 
~f oJe . 

End eJ.i l ing. L";! n..:d .11! ch:ing..:f m:id.: :mJ r-.! tu m ta 
Comm.u1d :-.11.>J..: 
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H 

nD 

nC 

nSc 

nKc 

Input/Output Statements 

PRINT e:cp 

c::...::::: . -

D:L' I·.: r~·n: .1 i!1, !,: r ul Ji1: 1,.• :1n,I iu~,•r r i'o :!<1·.1 i;i~ ,cqti.•111,.·{" 

•>f . i,:ir:1: 1.-:~: n ;,: F -.;,; :iJ'C h' l'\ 11 !hi, , lil •,.;rn ::11:.m~I. 

Dd~' h.• spt' .:ii:i: J n11:;1t,l.' r nf cl1:ir.1..:kr, 11 h,.·;:1rmi:1 _.,: J! 

...:u :-:•:;: t ..:1 :~~or pcs itio n. 

C!u:1 ..:~ fo r r,:rl.1..::: 1 the ,;;pcdlicJ num b.:r o f dura .. :t:rs 
"usi ng th :.! n(\l 11 ..:b.:irJ l.'[1.• r,;; l' ll h: rcd. 

\fo,·,: -.:ur-o r to 11th or.·i.:urrt•111.:,: o l ,·11.ir:i ,.· ta c. counting 
fro :11 ..:l1tr1.·n t ..:u rm r po<;iti1>n. 

Dclc! .: :i ll ch:i.ra..:r.:,-s from currtn l ,.;urio r p•h1tio11 up lo 
11th occmr..:nc.: oi 1.:lura i.:t!.'f L', Cilllnti11g from ..:mrcnt 
l.'Ur.>or posi t ion. 

func1ion Ex:unples 

Ot1t p·.1t to rn-- p!ay PR INT A$ 

th e v:tiu ,: o f t'\"fl. PR INT x~, 
t:.q) r:l 'IY b.: l PR I N T " D • " 0 
r.u:n ~•::,.· ,,r st rir!i; 
c.,q,:..: ~->H~ or 1.:•m-
\ 0 1:11. o r J li~t o f 
'!.US:!. \ i t :l\' <... 

Comrn:i s, rv:!S .\\ :J PRINT 1,2,3, 4 

l' R l :\ r rt:odi:":-: r. PRINl" "f". "Z" 
(. \ .h·:-; .: •1;-s.or h.> PRIN T , .. z 

S.::m-..:o\"'>-., ·- ~· r : :~ PRIN T X :' '• ANS\'/ER"" 

a~ ,J i' 1CYJ" ;11o~! i- PR I NT X ;Y !. 

fin. 1:- -.- n~ .I '-i~•~·-· P f~INT " flN S'NER 15" 

11 ~·::: . ·i P l{!"\. 1' :!-; I 
l r1,:n s •: J ~i· 1, : 
:1f1n .1 ,:r'·1:: it : r11 . 
,\r .::: l u f Pi{ l \ r 
fo, t. ,11p p ~1.• -. . ,· , 1·1,: 

:H1 1,i- · • 1! 11.: c 1rn .. 1:.: _· 

r,·111r.1. 

,\ /< 



PRINT@n 

TABn 

PRINT USING strln,:tzp 

INPUT "m-• ";ra,labt, 

PRINT •-I 

INPUT •-I 

DATAll,mllsl 

READ -bi< I/Jt 

RESTORE 

PRINT modifo:r; PRINT• 540,'"CENTER" 
be&in PRINTWlg :.t .. ~NT, N•l,x•:s 
specified di.sPlay 
position n! 

Print modifier: .. RINT TAB(N) N 
moves cursor to 
specified Display 
position n (expres-
sion). 

PRINT form3t PNINT USING AS ;X 
specifier: output PRINT USING .. ...... ;Y+Z 
txp in form :ipcci-
ficd by 1trin6 field 
(see below). 

Print mewae·(if INPUT" ENTE" NAME":AS 
any) and await INPUT" YALUI'": X 
input from Key- INPUT " INTI" NUMBE:llta" ;X. Y 
board. INPUT A,■,C, 01 

Output to PNINT •-t , A,■,C,01 
Cassette •I. 

Input from INPUT •-1 .A,a,c.os 
Cassette •1. 

Hold data for access DATA 22 . .n.11, 1.u•s 
by READ state- DATA "HALL"."'SMITH","D01'" 
ment. 

Assianuluc(s) to READ A,At ,AZ.AJ 
the specified vari- READ Al,111,Cl,D 
able(s), startin& 
with current DATA 
element. 

Restl DATA point- ftl:STORE 
er to fiNt itc:m in 
fint DATA state-
ment. 
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Field Specifiers for PlUl'iT USP,;G statements 

Numeric Ch3r:ictcr 

+ 

ss 

··~ 
ii ♦ + 

Strini Char:acter 

1-spaces'ic 

Functinn 

S·.:ml!ric f'!dLl lo~e 
iJi~it ~a•). 

Decimll point 
position. 

Eumple 

··-··· 
Print l,::idingor +•.••• 
tr:i.iling sign (plus •-•-•+ 
for po,i!i..-c num- -•-••• 
h:rs. minus for •-•••-
negath·c numbers). 

Print trailing sig.n ••• .••-
only if value print-
ed is ne;p.11,·c. 

Fill !ear.Jing t,\anks •••••-•• 
with asterisk. 

Place dollar sign SS••••-•• 
immediately to left 
of lc :id in g digit. 

Dolbrs sign to left • •s ••••-•• 
of lc;iding i.ligit :ind 
fill kading blanks 
with asterisks. 

E-.:poni.:nti .il format,•·•••••• ♦♦♦♦ 
with one si;;nifo.:ant 
dig.it to ldt o f 
lk..:imal. 

Function E:umple 

Sini,:lc character. 

Strini with len gth ~ · , 
cqu;il to ~ p!u,; 
number of sp:ices 
between·,~ symhols. 
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•=======~ Program Statements 

S:itrmrnt Function Ex;:mp!es 
-<-----------------------------
<ln>e D~finition) 

DEFDBL letter list or range 

DEFINT letter It.st or range 

DEFSNG letter list or ran1e 

DEFSTR lei/er list or range 

(Azisnment and Allocation) 

CLEAR• 

DIM array(dlm•l, ... ,dim•k) 

Define JS douhl:!- DEl"OaL J 

pr,:~·ision JI\ oE,oBL x,Y.A 
variJbki brginning DEFOBL A·E,J 
'-"ith sp.:..:i!i.~J 
ktter;lctters.i.:,r 
fJO.\:COfi.:th'rs. 

Ddine JS intcicr DEFJNT A 

all vuial-lcs ~.:.:in- OEFINT C.E,G 
ning with spc,.; 1-1ied D.C:FINT A·K 
letter, kttcrsor 
ran~c of le tters. 

Define lS sin~le- DEFSNG L 
precision all V3ri- OE,.5NG A·L, Z 
ables bciiinning DEFSNG ,,,R,A-K 
wilh spc:cified 
letter, ktters or 
ran1c of letters. 

Dcfige :is s tring all DEFSTR A,B,C 

vari:ibks heginning Olii:FSTR s.x-z 
with spc.::ificd let- DEFSTR M 
tcr, lcttcn or 
ranae of letters. 

Set .isit.lc specified CLEAR 750 
number of bytes CLEAR MEM/10 
n for string storJ.f:e. CLEAR o 

AJloc3!,= :itoragt: for DIM A(Z,J) 
k-Jimension:ilurray DIM Al/15). AZ(15) 
wilh lh!! ;;p ,:..:ili::d DIM B(X•ZI.C(J,K) 
siu p!!r Jimi:mion: DIM T(J.l, 5) 

Jim•l. Jim•~ .. 
t:t..:. DIM may be;: 
fol11JweJ by J list 
..:>l:1rr:iys S·.!p..ir;it.:J 

by .:ommJs. 
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Statement 

{Sequmce of Execution) 

END 

STOP 

GOTO line41umbu 

GOSUB Jin~-munber 

RETURN 

Function Ernmples 

Assign \"Jluc of Lt:T AS•"CHARLIE" 

exprt'ssin11 to Ll!T B1 • C1 

1,1ariable. LET is LET A 'llri• I# 

option.ii in LEVEL 
11 BASIC. 

End execution, H 'E:ND 
return to Command 
Mo<lc. 

Stop c:<ccution, 100 STOP' 

print Bre:1k mcssa1e 
with current line 
number. l'~r may 
continue with 
CONT. 

Branch to specified GOTO 100 
line-number. 

Branch to sub- oosus 3000 
routine be,inning at 
li,ie-number. 

BrJnch to stat::mcnl fltl!TURN 
following last-
cx.:i.:u tcJ GOSL'B. 

ON up GOTO /11u•l.. .firre•k EvJ!u::i.tc e:-<prcs- ON K•I GOTO T00.200,300 
sion; if l'.':Tk'tp) 
equals 011e of the 
numbt'r~ I lhrm1:;:h 
k. t-r.ini.:h to the -
:1rpropri:if.: line 
numha. n111..:rwi1e 
go !o ni.: .,1 stHc-
m:!nt 

ON exp GOSUB line•I .... line•k SJmc as O~. o~ J G05UB 330,7000 

GOTO i:- _\; ,.·~·pt 
hr:in.: h is lo ~u b-
rou lin e b~·!!i nnin1 
:.1t!i11e •l,li11 ~·•!. 

•~T !i.'I•' •k . 
·1.:renJ; ii; nn 
,·xp. 
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Sl:1lcml·nt 

NEXT i•ariablt 

ERROR (cod,) 

ON ERROR GOTO line-numba 

RESU\IEn 

RANDO\! 

REM 

" (J 1• :11 ., l "(J!.:.'•,::1 Yr F01~ l · , ro 50 'i f C ? . l.:S 

k:. .i;• . S rl · i' i'h,p· F OR :.-1 .•J ~, TOK - l ' • 

ti~l ::J I. li ;~O: th.: J . 
in.:ri:m.::H .,:·,i1!l!is 
u~d. S.:c Cl:.ip1.:r 4 . 

Clos.: FO R-\" EXT NEXT 

loop . , · . .u:Jhl~· ::l .J Y NEXT I 

b..: 0:ni 11::d . fo NEXT I.J,K 
.:hl~ n::,1.-d !,i,1ps . 
a v;iri:..\-1.: li., I nuy h ! 
us..: J , S.:..: Cluph: r -L 

Simu!Jtc t!\,: .: rror ERROR { 14) 

spi:..:i (i:J by c~de 
( ii:.: ErrorC(),.j,: 
TJ bl.: I, 

I f :Ill erro r oc.:urs in ON ERROR GOTO 999 
sub$Cque nt prognm 
lines, b ranch 10 

,: rror rou unc begin-
ning at lint-1mmher. 

Ri:IUm from c:rror RESU ME 
rou lin,: to Eni.: RESUME 0 
spc..:ificd hy IL I f II RESUME 100 
is l\!ro o r n,)t spe..:i- RESUME NEXT 

lh•J , rl' tu rn 111 , rate-
rni:nt .:ont.1:m rc i 
.: rrur . If ,r i-

··S l-: XT ... ~.:lt1 rn 10 

s1Jt.:m-:n1 follo"'ing 
i:r ror-s1atc nwn1. 

R: ..... ·.:ds rJ:,J{):11 RAN COM 

RE\I Jrk 1nd1: J1o r: RE~ A 1s AL TLTUDE 

i~ n11re r:,1 o i' !in.: 

,\/;o 
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-=S-"1J'---le_m<_•_n_1 ________ _ F_u1~c1_iu_n _ _ __ E:01'2.pl_~·~------

!Tests - ConditionJI St:1tc-mt'nts) 

IF exp-} TH[\" ,· :.iront•nr- 1 ELSE sr,:wncnt -:! 

(Gr3phiDi St:atcmentsl 

CLS 

RESETf:r.y) 

SET L'C,yl 

(Special St:1temcnnl 

POKE fricar/rm .ruf11 e 

OL'T p,irt.1 ·r1fue 

T~,ts '.'X/l• • f: IF A•O THEN PRINT "ZERO" 

]:· r:-: 1,: . ,:x;:::•.1te ELSE PRINT '"NOT ZERO" 

S:J 1<11H·11t - I th ;: n 
j·.,mp to m,:xr J'rn• 
~:-.1::1 !in,,: 111111.: -ss 
SL1h:m.:nt ] W;J\ l 

G()TCJJ. 

If exp-/ is Fa lse , 
j:..imp directly to 
ELSE ~t:it.:ment 
Jnd e.x.:cute suh
sequ::nt s!Jt.:mt:nts. 

Ck·Jr \'iJco 
D1~pl;1y. 

CLS 

T ur:, off the ir-..iph• RESET[8+8,1 t) 
i,:~ b!m:k with huri-
zr.rntJI ,;oordin:11..' x 
rnJ \·:rtii:;11 .:CX'rJ i-
t1Jll':. Q<. ::\ ( 128 
:i~J 0< ,.y <-Pl 

Turn on rile gr;iph- SET[A•z,s~c) 
io :.\tld,: ~r~.::ii":.:J 
!· y ..:oorJi:1;11.:, x 
::ind r . S.1rnc Jrgu-
r:1::-nt li :nit,; ;is 

RlSET. 

Load 1·ii l11e into POKE 15615,34 

r.-::r.,ory !11t".Jtio n POK( 17770,A•N 

I both Jrguments in 
d~..:irml form I 
()<: • :·..Jfu ..-<=~5~. 

S-:~J u/!1C topri rf OUT Z55,10 

{:':;) th Jr~urncnli OUT 55,A 

i•ct •,\ ~·l'n IJ ;rnd ~ ;i S 
ir1 .i- 1, i\·:1 

,\/JI 



IE" it ➔ Ill'! 

String Functions 

Function Oper.i.tion Example1 

ASC(srrt11g) Returns ASCII ..:o<le oi first i.:lur.H:t.:r ASC(as) 
in strin1 :irgument. ASC("H") 

CHRS(,:odt up) Returns a one-ch:irai.:tcr string ddincd CHftS(HI 
by rode. If code spei.:ifi,:s 3 ..:antral CHftS(II 
iunction, that fun..:tion is a..:tivated. 

FRE(.strinr) Returns lmount of memory a,·ailabk FRIIAI) 
ior strin~ stor.1ge Ar1ument is ;1 

llummy varbble. 

IN KEYS Strobes KeyboarJ ;JI\J r.!lurns a one- INKIYI 
character string i.:orr,:sponJin, to key 
pr..:s.-;;,:,J <.luri111?- strobe (null string if 
no key is pres~J). 

LEN(.string) R.:turns length or stril1g (zero for null LEN(Al+BS) 
string). Ll!!:N("HOURS") 

LEFTS(.slrlnr.n) Returns first n chara..:ten of 11ring. LIE,.TSIAS.1 J 
LEFTS(L1S+CS,8) 

Lll:fll'TS(AS.M+L) 

MIDS(.srrln1,p,n,) Returns substrina of string with kngth MIDSIMS,5.ZJ 
n anll starting at position pin strirtf, MIDl(MS+BS,P,L-11 

RIGHTS(strinr.n) Returns l:ist n cha.rl..:t.:n or stri11g. 

STRS(numerlc up) 
Returns a strin; r.: presentJ.tion of the 
cvaluatcJ aryumcnL 

STRINGS(n,cllur) R.:turns a s,:qu,:n..:e 
or n d1ar symbols 
usinai fim chu:.1..:tcr 
of char. 

ftlGHTS(NAS.71 
ftlGHTS(A■S,MZI 

STftS(1.ZJC5) 
STftSIA•B•Z) 

STftlNGS(J0. ".") 
STRINC.$(25, "A") 
5TftlNGS(5,CS) 

VAL(srring) Returns J. nllm.!ril.: ,·:.hi..: ..::orresp .. >ndin1 VALl'"l"+AS+'"."+CS) 
[O :.I num.!ri..:•',"Jlu,:J Sirin:;:. VALIAS+BSJ 

VALIGIS) 

•uring may be a strinJ variJbk l.'Xpr-.:ssi1J,1. or ..::onstant. 

E#'·!'-:>-·· ,., %*' ·' 
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Arithmetic Functions• 

Funclion 

,\BSft':cpl 

ATS(!'Xp) 

CDBU,·xp) 

CINT(t.\'.p) 

COS(,.Tp) 

CS7\'Gft'xpl 

EXPfexp) 

FIX( C.Yfl) 

ISTlnp) 

LOG( ,•.Yp) 

R'-D10) 

R:\Dlf'.'Cp) 

SG:--:Ce.Yp) 

OµL·r::i.lion fun!~" 11ofl'd otherwi~. 
-1 .-:"Et 3,'i< = ..::cp< = I. iE+ JS) 

R::tum-. J.rctangt·nt in r::i. di:.ins. 

E:"<amples 

ABS[L•.7) 

ABS(SIN(Xl} 

ATN(Z.7} 

ATN(A"l} 

Return, doubh:-pr~cision reprc~nt:i- CDBL(A] 
tion o l t.Tp. 

Rl!turns lJrgi:st intege r not greater 
th:::in exp_ limit~: 
- J :7(,~( : l'\p<+J~-,68. 

Rdmn-s thl" :mine of t'xp: as.,;umes 
exp is in r:idi.1ns. 

CINT[A••B) 

COS[Z•A) 

COS(A / 57.29578) 

R.cturn~ s!n;k·-prrci.;ion rcpres~ntation, CSNG(A • I 
with 5·~ r,"'ur.Jini.:: in k;ist ~ignifinnt CSNG(.JJ ~e•) 
J.:.:irn:11 ',\ 11.:n r'X/J is doubk-pre..:i~ion. 

RdurM th!! n:.1tural expon.:ntial, EXP(l4.5l 

-:= n:p ==EXf>c ,·xp). 1£XP(A•e•c-1) 

Rl.'furn-. the intc:-:~r equivJlcnt to FIX IA-BJ 

tnmt.::.1t ,.·d l''C/J ( frJ.:t ion:.il part of e.'Cp 
1-. .:horp.:d ufri. 

R::t·Jrn'i 1JT:,:c:'it intc:,:cr not iTCJtc r INT(A•e•c) 
t h.in r'<:1. 

R,.·:urn" r:Jtur.11 !O!!Jrifhm (bl~ e) LOG(1 Z.JJ) 
of t!\'fl. Li r!l1 ls: ('\';,must~ positive. LOG(A t 8+9) 

R~·turn'i J ps..:udo-r:inLlom n:.irnb,:r RNOIO) 
t-dw,.•,:n 0.00l]00 1 Jnd Q_l,lt)•)ll99 

in.:l11~iw. 

Rl'turn~ l r(eudo- r:indom number 
t-l·tw,.·en I ;ir;J l'.l•,Tll'.Yf'l 1:,clusi \·c. 
Limit.~: ! < =, ·,p< J~ iti:i . 

Rl·t:irn{ -1 for !1.l";!:Jli\,: np: 0 for 
;:..: ro ,·r,1: ti r:Jr fh J•iti-1.: ,:xp. 

A/JJ 

RNO[.SO j 
RNO(A•B) 

SGN{A•B•Jl 
SGNICOSJX )l 



SIN(,xp) 

SQR(,xp) 

TAN(up) 

Rclui ;~ !::..: .;ini.: or .:.i:p; ...l'i~"Jl:1.:·. "-'P 
is in~ 1.::.,r,, . 

RetuJ ,., rG,it ni" ,·tp Li;:iih: 
t!Xp ~:.·i_, ; ::0 :1· r~.::,:J[ .\,!. 

I 
Rctuj :,; ! · . .: C:!~;!nt of t!xp : J.>io"J::~.::s 
exp ii. ::i ~ ~J:J.,.s . 

SI N [A, 8) 

SIN(30 / 57.2~578) 

TANIXJ 

T AN(X•.Ol 7J.5JJJ 

Spedal Functions 

Function 

ERL 

ERR 

lNP(port) 

Oper:1tion :ind limits [xJmples 

R,:turns li:~ : :-.:.imb.:r ol ..:-.i rr.:11t .:nor. ERL 

R,:turn s J •, .1!u,: rc:l:at,:d to .::u r;.:nt ,: rror ERR / Z+I 
code {ii l."rror hJs o..:cum:-d). ERR== 
(error coJ:-1 )•2. Als.o: tERR/2)+1 = 
,:rror coJ,:. 

Inputs .rni.! returns the ,.;urrent \"alue INP(55) 
from the ~;·.:ci fted port. Both :ir.;;um cnt 
and re<o~lt ue in the ran ge Oto ~55 
indusi,·c. 

MEM Retu rns tcul un used and unprotccteJ MEM 
hytes in rn..:mory. 

PEEK(location) Retu rns vJ. :u.: sta rci.J in the .-.p ,:citi.:J PE!:K( 15370) 

POIJ',;T (x,y) 

memory ~:. l:!. lon11:011 must t:..: ;i 'fJ.!iJ 
mcmory ..;. ,:Jr:! ss in J.:..::inul iL'nn (,a 
\kmory \l..1p in .-\ppcndix D). 

Ch..:..:ks t \'.:: gr:.ip hi.:s h lo..:k ~r..:.: i(i.:d by 
ho rizon\J! .:oordi1u1 ..: .t :.ind vc ni .::i l 
coo rd in;i t..: y . Ii bloc k is ··on" returns :.1 
True ( l J. ii h lo.: k is ··wtr-. r.:tums a 
False 1C 1 !...i:nili : Q<::r < l.:: ;i.O<=y<-H . 

POS(Q) Rctur.~, J ;;umi,a i1: d1~Jti:1-; ::1.: .:1.:. r- POS(0J 

ren t cur~ .- ~ pu, itio n . r::.: .1r;";.;1::.:n t 
"0" i> J. ~ -; mmy \"JTiJblc. 

USR(n) Branch..:~ !O m:.1.:liin.: Lin:,ru;1~1: ,uh- USR(0) 

routine. Fvr LE Vl::L ll B.-\SIC, 11 must 
:.:qual 0. S.:.: Chlpt.:r :i 

VARPTR(:·ar) Return :;:··: .:iJd r..:s-; ·-~h-=rc I~.: •rl·.: i:"1:d VAR?TR ( AS) 

\'J.Ti.i bi i".; :": J .:l:: , \'.1luc , :ir.J p,);:ll~r Jr! 'JARPTRINli 

~t orc.1 . .. u must hc a \'.:,,liJ ·,::r:Jh!..: :1.11r.c. 

Rct ur::s 'J 1f l'Jr has not been Js,ii;.,-,cd J 

value. 
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g4; -: : ;-: . : : --! .. §I iii Si .... 
LEVEL II Reseffed Wonts• 

@ FIX OUT 
ABS FOR PEEK 
ANO FRI! POINT 
ASC GET POKE 
ATN GOSUB POS 
CDBL GOTO PRINT 
CHRS IF PUT 
Cll'iT INKEYS RANDOM 
CLEAR INP READ 
CLOSE INPUT REM 
CLS INSTR RESET 
DID INT RESTORE 
CONT KILL RESUME 
cos LEFTS RETURN 
CSNG LET RIGHTS 
CVD LSET RND 
CVI LEN SAVE 
CVS LINE SET 
DATA LIST SGN 
DEFDBL LOAD SIN 
DEFFN LOC SQR 
DEFINT LOF STEP 
DEFSNG LOG STOP 
DEFUSR MEM STRINGS 
DEFSTR MERGE STRS 
DELETE MIDS TAB 
DIM MKDS TAN 
EDIT MKIS THEN 
ELSE MKSS TIMES 
E1'D NAME TROFF 
ERL NEW TRON 
ERR NEXT USING 
ERROR )IOT USR 
EXP ON VAL 
FIELD OPEN VARPTR 

• Many of theie words haYe no function In LEVEL 11 BASIC; they are 
reserved for use in LEVEL II DISK BASIC. None of these words can 
be used insidt a variable name. 
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~~. - · ·-· . ··- - ·· ····--···-·-------, 

Progtllm Limits and '.\lemory O,·erhcad 

lnh:·£Cf'1 -J27h8 to +31 767 in..:lt1siv~ 
Single Precision - 1.i'0l-H \E+38 to+ 1. 70 141 !E+J/i in..:lusive 
Double Pr.:..:ision -1.701-'1 ! SH544556E+J.i 10 +I. 701411 ~34544556E+J8 incluii\·e 

Strini Range: t.:p to ~55 .:har::i.ct..:rs 

Line Numbers Alloweli: 0 to 65529 inclusive 

Pro(:.ram Line lcngtli: Up to 255 ch:i.ra..:t.:rs 

ProarJm lines reqair.: 5 C'ytes minimum, as follows: 
Line Number - 2 hytes 
Linc Pointer - ~ bytes 
Carriage Return - I hy·te 

In addition, ea...:h r.:Scrv,:d word, opuator, vari:iblc n.1me, special char:i.i.:tcr and constant 
character requires one byte. 

DynamlC (RUN-time) Memory Alloc:ation 

lnte~r variables: 5 bytes each 
(2 for value. 3 for v.1ri.1blc n:imc) 

Sinsl~precision vJri:J.bks: 7 bytes each 
(4 for value, 3 for vari.1ble name) 

Doubl~prcdiion variables: 11 bytes eai.:h 
(S for valu..:, 3 for variJbl.: n:une) 

Strina variabl.!s: 6 byt.:s minimum 
(3 for variable name, 3 for ,;;t.i.ck Jni.1 variable poinl..:r-., I for each character) 

Array variahk•s: I:! byt..:s minimum 
(3 for variahlc name,::'. for siu, I for n'.Jmba of Jim.:nsion-1, 
.:! for ea..:h iJimcnsion. J!lJ ~. 3,-' or 8 [Jcrl.'.ni.1ing on Jrny type:] 
for each clement in the Jrray) 

Each active FOR-NEXT loop requires I 6 by tes. 

Each active (non-ri:turncd) C.OSUB requircs 6 bytes. 

Each l~vel of pJrc:it;", ts.:s r..:quircs-' b)·tcs s:-lus 12 bytci for ea..:h krr:porary v.ilue. 
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B/LEVEL II Error Codes 
CODE 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

cO 

ABBREYI..\TION 

:-.F 

SN 

RG 

OD 

FC 

ov 

0\1 

UL 

BS 

DD 

:o 
ID 

T\I 

OS 

LS 

ST 

c:-. 

:SR 

RW 

CE 

~,o 

FD 

u 

11/1 

ERI\OR 

'.\L\ r 1n'.h1.rnt FOR 

SyntJX error 

Ri:tum without GOSt.:B 

Out of dJfJ 

111..:g:il fundion call 

Overtlow 

Out of memory 

Undefined line 

Subs..:ript out of r.1nge 

Redimensioncd Jrr.1y 

Divi~ion by Lero 

llk·gal dired 

Type mi~m:,,tch 

Out of ~Iring ~pace 

String too long 

String formula too complex 

C::i.n·t rnnt inuc 

:-.o RF.Sl~IE 

RFSl '\1 E w ithout aror 

L'n1•ri;1t.iblL' L·r ro r 

\!j;.,;ing tli'L•LHHj 

DJd f1k .~.1L1 



~lanadon or Error Messqea 

NF NEXT without FOR: NEXT is med wilhout a m11<hln1 FOR statement. This error 
may also occur 1r NEXT 'Mnllbt. statement, are revened in a nested loop. 

SN Syntax Error: This US\l&lly is the result or Incorrect punctuation, open parenthesis, 
an illepl chuacter Ora miHpetl&..-d command. 

RG RETURN without GOSUB: A RETURN statement was encountered before a 
matchina GOSUB was executed. 

OD Out or Data. A READ or INPUT • st.atement was executed with insufficient data 
waUable. DATA statement may have been left out or au data may have been read 
from lllpe or DATA. 

FC 111•$11 Funi;tion Call: An attempt was made to execuco an opcr:irton usina: an ill~pl 
parameter. Examples: tquare root of a neptive arsummt. ncptive matrix dimerflion. 
-Im o, zcn, LOG -menu. etc. Or USR call without nm POKEin1 the oauy 
poiAL 

0V Owrflow: A value input or derived is too larp or small for the computer to handle. 

ON Out of Memory: All anilable memory hu beon UHd o, .....,,ed. This may occur 
will! ffl'Y ..... maim dimensions, nested branches such as GOTO, GOSUB, and 
FOR-NEXT Loops. 

UL Undefintd Llne: An attempt wu made to refer or branch to a non◄xistent line. 

BS Subtcript out of Ranp: An attempt wu made to auipa a matrix element with a 
Rlbtoripl beyond th< DIMensioned ran ... 

DD Redlmen1ioncd Array: An attempt was nwdc to OIMcnsion I matrix which had 
prniously been dimensioned by DIM or by default si.temcntL II is a IIC)Od idea lo 
put all dimension sllltancnls al the bqjnnina of a proanm. 

/0 Division by Zero: An attempt wu made to use a v:llue or zero ln the denominator. 

ID llkpl Dlm:t: Tho ,_ of INPUT as a direct command. 

TM Type Mismatch: An attempt wu made to Ulip a no1Htrin1 variable to a 1trin1 or 
vicc-w:na. 

OS Out or Strina Space: The amount of strina sp3.ce 11l°"ated was exceeded. 

LS Strina Too Lona: A slrina variablt was wignc:J a strin1 VJ.Jue which exceeded 255 
char:tct.:n in lenath. 

ST Strin& Fonnula Too Comph:x: A strin: optration was too complex to h:1ndle. Brelk 
up th1! opcrition into shortc:r steps. 
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CN Can't Continue: A CONT was issued at a point whre no continuable procram exists, 
e.1,,, after prosram wu ENDed or EDITed. 

NR No RESl™E: End of prosnm reached in cm,r,-tnppin& mode. 

RW RESUME without ERROR: A RESUME wu encountered before ON ERROR 
GOTO wu executed. 

UE Unprintable Error. An attempt was made to pnerate an error ulin1 an ERROR 
statement with an invalid code. 

MO Missi.ns Opcnnd: An. opention wu attempted without providins one of the required 
operands. 

FD Bad File Data: Data input from an external source (i.e., tape) was not correct or was 
in improper sequence, etc. 

U DISK BASIC only: An attempt was mide to use a statement, function or command 
which is availabk: only when the TRS-80 Mini Disk is connected via the Expansion 
Interface. 



Cf Control, Graphics, and ASCII Codes 
Control Codes: 1-31 

Cod• 

0-7 

9 

10-13 

14 

15 

16-22 

23 

24 

25 

l7 

29 

JO 

31 

Function 

!\one 

8.1..::ksp:iccs .1nd cnscs 
current 1.:h:ir.1ct..:r 

None 

Carri:igc rct:.irn.s 

Tums on cursor 

Tums ofr cur1or 

None 

Co:werts to J::'.: ..:h.1r:icter 
mode 

Ach:rnc:: - Currnr 

DownwJrd t line(t'ed 

l'pw:ird ♦ lin-.::frcJ 

H 1J r:1;.-, r~·r t:r~ .::: ~•c,r to 
di sp!:Jy flD~ i t1on1 0.0l 

~fr:ii-:= ..:ur~or to b·.•;:i11nin1 
ol 1::-.·: 

Efl~es to the l'.'r.d C'f th·: fin~ 

Cl.:.:ir !o the cn;J .if; ~c fr:Hn:! 

f'/1 



ASCII Character Codes 32-ll8 

Code Clt.lnctrr 

32 SplCC 

33 ! ' 
34 
JS .. 
36 'S 
37 ~ 
38 &, 
39 'i 
40 q 
41 :) .. 
42 ;. 
43 ;i 
44 
45 
46 
47 I 
48 ,fl' 
49 I 
so 
ll 3 
52 4 
S3 s 
S4 6 
s; 7 
S6 8 
57 9 
58 
S9 
60 :<· 
61 
62 
63 
64 ~ 
65 A 
66 B 
67 C 
68 D 
69 E 
70 F 
71 G 
72 H 
73 I 
74 J 
75 K 

C/1 

Code Chu.:ictcr 

76 L 
17 \I 
7g N 
79 0 
60 p 

81 Q 
82 R 
83 s 
84 T 
85 u 
86 V 
87 IV 
88 X 
89 y 
90 z 
91 t- or [ 
92 I 
93 
94 
9S 
96-127 low,:r enc for 

..:odes 64-95 
123 Space 

Graphics Codes U9-191 

You ..:::!.n i::<Jminc thc~ codes using: 

10 FOR X • 129 TO 191 
ZO PRINT X;:PRINT CHRS{X), 

30 NEXT 

Space Compression Codes: 
192 TO 255 

Code 

19~-255 

Function 

TJbs for OTO 63 
sp:i.;cs, r.:sp.:.:ti v.:l>· 



!MA 

12288 

14336 

15360 

16383 
16384 

16-IZI 

14302 
14303 
14304 
!4305 
14308 
14312 
14316 

16402 
16405 

16413 

II D/LEVEL IITRS-SO :\IE:\lORY :\L\P 
ADDRESS 

I 

0000 

JOO() 

J800 

JC()() 

JiDE 
37DF 
37EO 
37EI 
37E4 
37E8 
37EC 

JFFF 
4000 

-IOI~ 
4015 

401D 

4025 

[ 

[ 
l 
i 

IL 
n/1 

LEVEL II BASIC R0.\1 

RESERVED 

CQ\\\ll'SIC..H[O'.'. STAT1."S ADDRESS 
co,1,1c:,.;1c,\TIO\ DATA ADDRESS 
IXTl: RRUPT LATCII ADDRESS 
DISK DRIVE SELECT L,\TCH Af>DRESS 
CASSETTE SELf:CT LATCH ADDRESS 
Ll~E PRI\TER ADDRESS 
FLOPPY DISK CO\TROLLER ADDRESS 

TR."i-iJO KEYBO,\RD 

MEMORY 

TRS-~O CRT 

VIDEO \IDIORY 

LE\'EL 11 B.-\SIC Fl:XFD R.-\\1 

VECTORS rRsrs ! Tl!ROL'G!I 7) 

KEYBU.-\RD DEVICE CO'.'..TROL BLOCK 

OCB + O•DCRTYPE 
♦ I .. DRl\'ER ,\DDRESS 

Z ,. DRl\'F.R ADDRESS 
♦ J 11: 0 

> •O 
5•0 

♦ 6. ·i..:· 
♦ 7• '1' 

VIDEO DISPL\ Y CO\,;TROL BLOCK 
DCB • 0 .. rx·B TYPF. 1· 

♦ I "ORl\'ER ADD!lE~S ( LSll J 
♦ : • DRl\"l:::R ,\DOR F:- , f\1SB) 
♦ J •n ·Rs DR l'tlS:'\1\.SBl 
♦ 4 ,. CUl{SOR l'OS:,,; I \l~!JI 
•· S • CCRSOR CIL\R.\CHR 
• 6 • 'D' 
♦ 'i. 'O' 

Ll~E PRl:\HR co:-,,:TROL BUXK 
DCB • 0 • tXB TYPf-. 

! .. DRIVER .'\DDIU'.SS I! S!J) 
♦ 1 • l)RJVJ:R ,\D lllU .'i.'i (\ISfl) 
,- J•l.l'-l·'i'I'.\(,! 

4•\.1\1.UH '-ILR 
♦ 5 - '-' 
♦ 6 "·p· 
+ 7,..·R' 



16429 

16-161 
16464 
16466. 
16468 

-16476 . 
16471 

16870 

17127 

16512 

17121 
17129 

20479 (41C) 
32767 (l61C) 

~-H" 

4IE6 

42£7 

-rn~o 

40-lF 
4050 
405~ 
-iO S..\ 
-1-0SC 
405E 

42£8 
42£9 

4FFF (-U~) 
7FFF (16K) 
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~[X.' INTE:tRli l'T \"ECTOR 
cm1~1i.::-.:1CATIO~S IXTERRL.°PT VECTOR 

RESERVt.D 

!f°~StC ilEARTB°tAT l~TERR.tiPT 
[ RESERVED 

LEVEL II B.-\SIC RA.\! 

[ RESERVED 

1!0 RUFFER 

ALWAYS ZERO 

PROCR.UI TEXT 

SIMPLE VARIABLES 

ARRAYS 

FREE MEMORY 

STACK 

STRING SPACE 

SPACE RESERVED FOR ~IACHINE LANGL'AGE 
ROI/TINES TO BE·ACCESSED FROM BASIC -
IF MEMORY SIZE SET 

E~O OF ALTIJAL ~IBIORY 
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F/Derived Functions 

FunC'tion 

SECA1'T 
COSECA1'T 
COTA SGE;>;T 
!;>;VERSE SI;>;E 
11'VERSE COSINE 
ISVERSE SECAST 
ISVERSE COSfCAST 
IS VERSE COTA NG ENT 
HYPERBOLIC Sl:S E 
HYPORO LIC COSI:SE 
HYPE RBO LIC TA:-.GENT 
HYPERBOLIC SECA:ST 
HYPERBOLIC COS EC ANT 
HYPERBOLIC CO-fA:-.GENT 
1:SVERSE II YPERBOLIC 

SII\E 
INVERSE HYPERBOLIC 

COS11'E 
INVERSE llYPERBOLIC 

TA:-.GE"iT 
INVERSE IIYPERBOLIC 

SF.CANT 
INVERSE HYPERBO LIC 

COSECANT 
INVER SE IIYPEROOLIC 

COTANGE,T 

Function Expressed in Tenns of Levtl n 8:nic Functions 

SEC(Xl • I /COS(X) 
CSC(X) • I /S IN(X) 
COT(X) • 1/TAN( X) 
ARCSI N(X) • ATN(X /SQR(- X• X+I)) 
ARCCOSCX) • - ,\T N(X,'SQR(- X•X+l l)+l.5708 
ARCSEC!X) • ATN!SQR( X"X-1 l>+!SGN(X)- 1) 0 1.5 708 
ARCCSCCX) • Arn( 1/SQR(X•X-1 ))+(SGN(XH )0 1.5708 
ARCCOTCX) • -ATN (X)+I.5708 
Sl"l(X) • (EXPCX\-EXP(-X))/ ! 
COSHCX) • (EXP<X!, EXP(-Xl)/2 
TANfl(Xl • -EXP!-X)/CEXP(X)+EXP(-X) ' 2+ 1 
SECHt Xl • 2.'iEXP(X>+EXP!-X)) 
CSCH<X) • 2/(EXP(X)- EXP(- X)) 
COTHI XI • EXP(-X)/CEXP(X)- EXP(-X))'!+ I 

ARGSINH(X) • LOG(X+SQR(X'X+I)) 

ARGCOSHIX) • LOG(X+SQR(X'X-1)) 

ARGTA1'H(Xl • LOG((l+Xl/( i-X))/ 2 

ARGSECH(X) • LOG((SQR(-X'X+ I )+1)/Xl 

ARGCSCH<Xl • LOG(ISGN(X) 0 SQR<X ' X+ I )+1)/ X) 

ARGCOTHCX) • LOG((X+ I )/(X- 1))/ 2 

F/t 



==================-~ 

H/User :?:-ognrn::s 

Space-Ship Lande r 

Th ii chJlk•ngi n:; pro.;nm k t·• yo u si:rwlJ1:: .1 1.rnding ~c q uen.::e on any 
of four pllnt.•tary i" o1L,:s : EJrt~1. \ loo n. \I J;;,; , :1:1d rh.: :i,tc roiJ \" c~ la. 
Ikfor-:: t'lch 10--:,.: cond ··b;ir:,· · 1rtc·r;:il, ycu J r•: give n t!t~ foliowing 
informat io n: 

El.:i p~cJ T i:r.1: I •l!'-:or.Js) 
.\ l! i t t.!d;! I '-:.1 '. o r:H'.'h'r~) 
V.!lncity i:: / o ;-;c,:!:.: r, 'hour -

r. ~ga1 in:· :i:mount indic-:1te.!i motion 
:i" :1y from pl:im· lary body I 

Rl!':nJi:,i;- g r ·.1::i C ~.ilo~r:zmq 

Usir.g th is ir:for.:i ,1t.o, . :: ryu ;.;i.•!c-ct J ·· t,:.;· 1 r ,: •:·· (k!logr:i~s of fud / 
second 1. Fo r t' :-t..1r.1 p: :: . a i0 ~~ ·-~·.: bu r:-- ra :e ;o ~-um..:s 100 Kg du r::'!g 
!he 10-,::,;on.d :-:ura! :: n:;: bt::n \r;l ·r .. 11 . B,u:1~ n:u,t h! 1:1 t hc r:!!lg~ 
().\00 Kg_-:;;: <o·.- .:• :cc, K~ •: •.: .\ o •iid .:.J t: ,,.: 1bc " ( ;" for~·e to bl.'..:ume 
too grcJt.) 

Hint~: 
- A nl'ptt\'t' ·:~lo ;::; i'.':r.!1:.Ht·s yC' u hs:r ::;:d too mu..: h fuel :ind ::i re 

movi:i~ ., w,i:,· r~c -r+ ( ·: p !:.irc ct.l :y boJv . 
- F1:l•l bu m• '.ll ,, \ .... :t.d ,: :~.1 :t io :-c !I p<1 1! • k.,; .. I ~-5 K~.,-: ..:1 
- A, :_; ou :on~u::• t: .:!. ti:~· ,._ .:;; i'. : c l : '.1.· t.1:·d,· r ~L• . r~•J -..: .;, [h~:·.:· 

fore •~:bl.'q u·.'""i: "' ·: ~::~ ·,\ i n b.• r;1 ..: r: 1, .:1gly ::l-!<:tr,c:. 
- LJnd1n~ i:o ,~d. l c~s · ::- d; :: .·n: :H fo r .: J l il pl.t·: ::!.1r\" body b:: L·:.cu,;~ 

•!.1.::1 h b 1: , o·.•.r ''J ~'. ; : ~ 1 : ~ l.: ~3 '1 ":, r !r ' i1 "' ')80 u ~ ,e .: ~ . 
\foon= :o ~ :--1 .: :::. .~1 1r~ :c3 - ::_ L--: : : ::. .·: •,!.i-=1· . s c n •('c ::. . 

- Tlu.• up 1rro\', ._ -;, ;- ' ,!!~ .!' 1 : ·n \· r i, :,c · l rn 1hr , l''l"lto !! . 

RL'lnl' l!: l•.: r 10 i::11:r ;; .,., .m ·. 1r ·n~O.\ <i , : · ·~;- o·h· : : 1.., : i.-•11 1. 

1('0 (LS 

1 2;:, -:.:- ! 'l i ??1:.- " i .-:.€ ! :: ·.- -:- Et,!:-j•~ . 2 ::- r o ;•,,xm. :. FQ':.' !' t-1--·5 , -4 ;:-r,~- 0v'(SiAN 
1-'•) n;-:. :JT x 1~ j -~ uo· o ... ·.) . -;o.). ;-r, .:i. : c- .) 

l~ :-- ri:- u,:-~ ~~3,:,. ,:: , . 
l':,) c.,~ :a Gl , : ,; 
lt"(\ 1°1: • ~O;;> • l:2' • 1.:, .) ·,:, c: 1r ::- , ::: ij "': ::---:-. "·•E'l .. ,> L:- :, 
1-0 r~4 • .-~: • ~~ ( ~• fl' -' '~-n 1= U4 •• :,• •. ,, •• -•1J .. . . . . ·,n 
. ..::, ,) ::,-:. ,. ~4 • , ;_ ( 1:. ·.1 

t-: ,:• (1 ,) ,·,.1 • J ,) 

... J 



~ PRlHTI 8, "ELAPSED Rl.TITU)E '¥£LOCI TY PEt'.r'HliWG llif'UT FUEL"; 
296 ~IHT9 6'4, "TU£ (~11) <Kt-VHRi FUEL ~H : (KG/'XC> " ; 
210 PRJNTit 128-tQ , Tl; Tfll(10) NJ; TA8(2-4 ) f;:2; TF:6G9> tW; Tl18<~l> , IUPUT F 
2'8 JF F•ta GOTO 280 
268 IF F<ta a;t F)100 GOTO ?28 
278 T • M41f' IF T<18 TI£H B'4•T 
288 JrM • M4 - <F-&4> 
~ Yi-SJ 
28' Tl•Tl+tM 
290 IS • <G2+ «G2 • NJ)/(~ • -2))) - ((F • G5)/(Al • tM)) 
~ Bl • 8,2 • <8-'5 • 94> 
298 ,.._..3 
l8B H3 • NJ• ( ((BJ ♦ 82) / A.1> • 8'4> 
l«5 82-BJ 
187 IF Nl(8 GOTO '4~ 
ua IF U,4 <· 8 GOTO 400 : GOTO 218 
112 o-Q+G'4 IF Q • 128 > 9'8 THEN Q-832 
115 GOTO~ 
l28 PRINT " --» Il.l.EGAL. FUEL Bl.RN - tuflf'!-TR'I ftGAIH (0 TO 100)" GOTO 218 
'488 V2 • SQR: (82{ 2 + Nl • G2 • ~> PRINT "OUT OF F\E.. AT"; Tl • "SECOtC>S" 
418 Yl • ABS<l/2) • looeB / 3688 
428 T1 • T1 • LOO ((VJ • NJ • 10088) / G.1) 
4;:a GOTO uoa 
458 V2 • SOR (flJBS (N5 / <26 • B~>» • <26 • 85> + 1/1 GOTO 1009 
-468 T1•T1-<UHM> 
~ 01 • 980. 7 ~ • 6171 A•••EARTM'' GOT01'45 
688 G.1 • 162 ~ • 1733 A•• " l'lO()N" GOTO H5 
788 01 • 374 ~ • 3-;90 A••"MfiRS" GOTO U5 
008 01 • 17. 5 ~ • 19'5 AJ• " '-IESTA" GOTO 1-45 
1808 PRINT PRitlT "VOO Hff.'E ", 
1918 IF 1/2<28 PRHfT "lAtUD" GOTO uoe 
1828 IF 1/2(108 f)t:l:INT "CP.NSHEO" GOTO 1H8 
1818 IF V2<25e PPINT "8EEU OBLITlRATEO" GOTO ~ 
1640 IF Y2<:-"...000 PRUIT "HflC>E Ill NEW CRATER " GOTO ~008 
1~ IF Y2)-4999 PRINT "&Cf,IED R HOLE INTO Tl£ Pl..i,1;£T" GOTO 5088 
1108 IF '-12(1 PRWT "NICE TQUC)i--'~'ER't' GOOO" GOTO 5008 
1118 IF V2(~ PRINT "UOT TOO BAO" GOTO 580a 
1128 PRINT "KHI) OF ROUGH" GOTO 5008 
11'48 IF V2G0 PRIHT "V'OU WILL HOT BE Ael.E TO TFf<E OFF" GOTO 5000 
11~ IF \12(-4~ PRIHT "'-r'Cl.l ARE INJIJJ,IEO, THE LANCER IS OH FIRE" GOTO 5080 
1168 PRINT "THE.J;"E ME NO Sl.RVI'ICRS" 
5eea PRrnt "VELOCITV ,n IMPACT 41 • •" TR8(40), RSS(\12) , "1(11/HR• 
5818 PRINT "£1...APSEO TINE: • • • • • •• Tf1BU3); T1 , "SECOl,l>S" 
-END 

Castomer Information 

This proaram allows you (or your customers) to store information in 
1 lilc for future reference. It stores ~.1mc, Address omd Phone Number; 
the file can be rcc:1lled, modified, etc., by s~cifyin1 the desired 
action us.in& the "Menu" (Table oi Commands). 
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This would be a handy way to cn,ato a mailins/phooe list. 

ill ClElllt UM :a.5 :DI" NS(:18) :DI" AJ<:18> :DI" Pf(:18) 
21 CLS :f'RtNTI 19. •• • f£NJ • •• :NINT :PIINT 
lt PRINT · TO euu.D A FIL£ TYf'E 1 
.. PRINT "TO· SIE llE ENTIRE FILE T'IPE 2 
51 PRINT •To sn AN IN>IYIDUAL ""1E M't: l 
fl PRINT •TO PIICE CXl'RE'CTIONS rM ◄ 
78 1'1UNT •to ~ Tl£ CtJIIR£HT FIL£ CN Tflll'E TYN S 
N PRINT "TO l""'1 A FILE P'1<0l1 TIP£ M'E 6 
91 tlil'UT Q : Cfril Q GOTO 188. 28L 388, 481. 511, Al 

:# 

181 INPUT-wHD ROIW, HIT Dnn (TO 0..0Si nc FILI TYi'£"" 1't1t NflE>•,,c 
· WI 1011 1-1 TO :18 : CU : l'IUNT"ENTEJI Y<ll.- - (UIST FIRST, HO allftll5 l'Ufta) 
112 P'tUNT•nlEN HIT THE. <!EfTEJt" k£VtO , : 1,.,,,,- Nt<l> 
W IF NICI>••,,,,_ THIM Pl•I :OOT01.~ 
12t lfrf'UT•ENTER Y0l.lt llll00RESS (NO eotNtS>•, M(I) 
1l8 JNl'\JT•£NTEJI voe.It Ac»E I •, NCI) 
l3' IF FM< .. > C 1N OOT01:lt 
1 .. NE><T 
l:18 PRINT"FILE Ct.05EO -• : IIPIJT"TO SO: llE ISl«J, HIT EIITIR", X 

- OOT028 2M 0.S :rat t-S. TO Pl :PRINT fft(I), flt<l> , H<J> :frEXT 
2l8 1..-uf"lO SO: TllE l'IDeJ. HIT ENTEJI•, X :OOT028 
Jee CLS : t....rr•ENTtR THE ~ L"5T FIRST (M) CCll'l'IM>•, Nt 
lU FOR tat TO Pl : IF Ml<I> ... THENn8 
l1S NEXT 
321 PltHT•ffl'IE NOT IN FJU• :OOTOl-48 
l38 f'ltJNT Nt(I>, At<I), Pt"(l> 
l .. PRINT :PRINT"l"OII l'NDlHER - T'IPE L OTIUMISI t•, : llf'VT X 
3'8 1, S-1 OOTOlN as£2<l 
◄- a..s : '9ttNT"INTER Tl£ NAP1E: 'Cit THE: LIPE YCIJ WtSM TO Oft& OIJ CONIS>• 
- INPIJT NS 
'11 F0A: 1-S. TO P1 · If ttt-ftt(J) OOT04ll 
41' NEXT 
U'I PiUNT•HNC" M:JT IN FIL£• : OOT04Qt 
411 PRINT•EHTER THE CO!tRECTEI> HFO. : NNC. flDDMSS. NOC• 
.,_ INPUT NICI>, M(l), PICI) 
4St PRtHT•TIE L.INE NOW ,t£110S : • :NtlNT ~Cl>, MCI), H<l> 
4A t~•FOR ANOThER CORltECTICN TW£ 1, 01HEll41SI r, M 
478 lF M•l OOT0◄91 

- OOT028 S88 CLS : IND'UT •PtAK( PREPRRATICNS FOR CASSnTE, 11CM ~ HIT £Nmlt•1 X 
SU PRINT"CU'YIND. .. • 
S2fJ PRINT t-L Pi 
Sll FOR 1•1 ro P1 :PRUIT ~ Nf(l), MCI), ,s(I) :NEXT 
'41 P'ttJNT•COf'IPUTE - NOTE T~ LOCATION• 
"9 U .. JT•TO SEE THE l'IEtlJ. HIT DfTER:•; X :GOT029 
Al CU : tN'lJT•a.£N REROY, HIT ENTER•, X 
6d PRINT"llf'IITINO .. 
621 111'\!T t-L Pi 
DI FOR 1-S. TO '1. : IJPUT ~ Nt<t>, M(t), ,t(t) :N[)C'f 
641 ,tttNT•COfl'L£TE•: r..ur•ro S£t N!MJ. HIT [NJ[R•, >c :GOT021 
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Tri~.ingle Comp::t:it:oa nith G.-~~/1ics 

' Ttil, r~o:;r:i !ii 11i:1>1r .: :.:, t '.>,· .: <:: ,· · :~;: , : , : 

erJ.r: ::~1-. It', .1 : ~: -! : -. . ,:.- : :: 
(rn1t1ht h: ~0,,J (,1r i·,: ; :>sd;c,:; t 
in thi,; prinlout. I 
10 Cl5 
100 PP:tH " THIS F~·:.t. :.:,:-1 c.:.._,: :. ~,i'!'E:"- T"-E .:;:;_: ,l <F F- 7F :c-1;:L:: 
110 p~pn~G1·,rn:: :.:.:::,:·::r::: s .;. ,, ) :~.:..:..,; : - :: ·;,;,:.• ,·,:..c: ~-j ,;.:;.;_£ 
120 PPim ·PRIIIT "F•:j: :: ;::::s T,n:: ss,;. r.: ~- 2 s : ce:; r,:~ 1 F-!.Gl.E TYPE · SAS, 
1l0 PPINT"FOR 1 SH·E r11:r,, 2 1~WLES TYPE liSH 
140 P/PIJT HS IF ~ J.a 'SH$" ,::O•;1,s : J ::, 

21?.e · 555 
210 PPt1w·rnn:R J s 1cc:s. <L,::,;r.£sT srcE n ;;;sr, : 
220 Hf>UT LL L2, L'.! 
2~ IF l? '.' L1 C.R LJ:•Ll Pl-:!NT " • • • V , ri ,::E .;T F ll< ST PLEASE 
230 S 11 <L1•l2 ♦LJ ) /2 

noir :.o r ,1 210 

23'5 IF S <• ll ;: _:;n!,":'" " • • • !ICT A '!'R1.:.•, ,]'_E • • • " P1<U1T G•JTO .t!d 
2◄ 9 YJ • 2 • SOR( 5 • ( 5-L2) • (5 -Ll) • C~-LJ)) / Li 
~0 A• YJ/L2 :A• HTIH A/ SORC-A • fhUl 
260 ;o<J • COS<A> • L2 
;!70 HP • i li • YJ) /2 
280 G0T0~C-0 
JOO ' SRS 
310 PRtrH-ENTER 2 SIDES AUD 1 ANGLE · AB, AC, THETA : (LPRGEST SIDE FIRSn 
320 INPUT LL l2, r 
J.2'5 r • <T • J 1•'1°;:9~ I 100 
3 30 YJ • L2 • $I/HT~ 
3 40 ;,<3 • C•)S< T) "' L2 
J~I] RR • <ll • 'fl> /2 
160 GOT(l'5') 0 
400 -~.A 

410 ~Rit.r·!:NiEP 2 i-:IGLES HIID l S H.£ THETAL TkETA2, HS 
420 Hlf>I.IT Tl, T 2, L2 
4.:"'5 Tl• ( Tl• l 1-1!.'59> / 191) T2 • (T2 • l . 141~9) I lBO 
4]0 'fl • l2 • S l.'l(T l.) 
4-40 Bl • (GS<TU "' L2 
4~0 B2 • v :; / Tf<IHT:.:) 
4613 ll • E:t + E:2 i<l • 01 
470 AA • {l 2 • 'r':l / 2 
~eo (LS F-.!.. r~ u. :- ~'3 ,:~ v ; :,:J c,q U ) ~-0 T!-<::1c Gc,-: :_;9~oa 
'510 Vt:• , : .i..41 '5:' • , L:. . ._ ~ - :,J • F> • (YJ • Fl (2"1 / l 
~-2tl v::: ,. , :; 14.:_ ~.-;. • c .:; • n • <vl • Fl {2> / J -.,r • vc ... vs 
'52~ IF F ~~ f,UTf;~1•) 
~JO ~l • Y3 ..' :( j .:-2 .. ·n / <:~J - l l l 
'512 :F :~n -:o: .:: ) ,. .; · ·- :: •,!...:.~·•'.I 
~:n :.:- 1:1i · :-·:,. -. • :•,· "_.\.) 'r;-C: '; :-;,:•J 
~ 3 4 IF i-:: :J '?"hC:t,1..: :-~ 
'5]'5 IF x: : t.1 n,Elil~.'9 
'517 IF X7'L2 H -::! ,1,: -.' I) 
:;41) F,J R ·t'=.::a r::, l1 .. >.:;, ·;.•: ; : ;:ET ,·~ ~:- '5) •;C::-:: 
'5-:;e F" ( P :-'. •.) T-J ,: :::r • < • .:_ .. >, . ; .:. • :-:, 1 ~'5• ', :C •:T 
:;e; o FUR x : :<J TO l1 ':-~ 7 • 1 ... ,:,) , Y~• <<; .. \ ll- :O •~ .\) .:,!.: :.;T 
'590 F'RINrn 64"' il ◄ T•. 1 Y>5) / }) • .;9, '11 ,: ,) . ij >" r;1Bi l1 ) "B, ". ll "'F ~. !,}·,• 
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NA·Q· »· ·t:ti·:{·1:i;h/ff± • .,,. wee 

fill ,.JMTI ()CJ • 29) I 2, ·c c·, >Cl • F J •, ., 'IS • f' J ·>· J 

6i8 PRJ.NTI Ila, •f11£R ••1 Alt J • SQ. I.JUTS• 1 

Re Nim 896,, ·THE 'tQ.I.IE OF 1HE SOl..10 C11EJnB fi ,a\lOLYINI TIC TRlfNl.E ., 
a, PltlNf•MOUf THE: X jll)(JS <LINE fll> ••, VT1 -o.lllC \.NITS•, 
QI PRINTI 768,,- ••• 1: IfriPUT •TO RlN AOfUN, Twi£ 1•, N : IF' 9'-1 THEN11 • 
'4t STIP : QOTOU 
7N IF U.<111 lHEIC F-2 : 00T0r.18 
m lf' uase no F•l : ooror.se 
721 IF U.<2N THEIi F-4 : OOTonl 
7,1' If' U.<Z!I TIEii F-S : QOT01"8 

7 .. PIIINT •-• 5CAUE TOO U'l!OE TO IE -• 1 : F_. : 80T051tl 
,,.. U.-u/F : Y1""1/Y' : Y2"f'l/F : V1-'n/'I' : K1-«VF : ><2-KZIF : ,0.,.,,,, 
l'IIIICT\IIN 
1881 P'(Jt ~ TO VJ+s : SETOQ • 2 + 28 , Y) : JIECT : OOT054e 
11t18 mt __ TO Yl>!S.: S£T<a, Y) : NEXT: OOT054e 

.,_,,IFJ0:>127-. 
UN P'QIII: X"4..1. TO XJ : KT<X • Z + 29 , VJ + (S2 • cu.-,o ♦S» : NECT : mrro549 
1.2'9 IF XJ< -ii..,....,.. 
iJ81 Felt »«J TO 8 : SET<M ~ 2 • 21 , Yl+ (Sl • <►M) -te» : ~ : OOTOS4e 

This prcsnm ..., the INKEYS function to simulate one or Ille 
popular Mridco pmes". Nolice how few lines us required. Thls 
prop-am could easily be .. drcacd up" - let the user choose a 
Fat Taraet, Slow Tarset; kffp score, print special meuap. etc. 
To chan.,e the: speed of the tar,et, ch1n1• line 40 as follows: 
inst,o1d of "~'ID(I0)/10", use "R,'ID(O)•SI". Fort slow-ffl0Yin1 
_.,let SI bcsmall(le■ llian l);fortffflorlarpt,letSI bo 
peater than I. SI should not exceed 1.5 or the tarpt will adYfflCe 
to the next lint. 

i. CLS:PfltlNT : P'ltlNT OtltSC2l> ; •HIT 'Z' IC£Y TO Al" LUT. • 
2 PRINT •HIT 'I' KEY TO Rt" Rl<Mf. • 
3 P'ltlNT •HIT 5"IC£ BM TO Ft~. • 
4 f'0lt I • 1 TO 5898 f£XT 
18 a.s : ~ : 1-1 : PRINT I ~ ••• J PRINT I "1., • .,..., 
211 F .. 
le IF 1 >- 15 Ptt1NT I 124, • • 1 : 1-1 
48 P'ltlNT I '4 ♦ I • 4, • •, : l•l+filHD(lB)/18 : P'ltlNT9 14+1.._ • -) •• 
~ IF F .. TIEii 208 
68 MSET<tot. PW> : l'Cl(afO(-fl) : ttY'-t'rY◄ IF PDC('4 OR l'I0-127 THEH2I 
18 t, ttY>2 SETOCK, PW> OOT0 l8 
911 IF MS( 1-)>4 Tl«H 28 

· 98 FOIi J•1 TO S : PftIHTI £4 .... 1, ....... , FClll K-1 TO 51 : NE<T 
95 PttlNTI M+-4•1, • • : fOR K-1 TO 51 NEXT IC, J 
191 OOTOlll 
2811Y .. lfrlCEW 
~ IF F•l STOP 
218 IF YSO"Z" nEt 2'I 

11/S 
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229 lF CA < 922 THEU J8 
2l8 PRINT$ tA.- _ .. 'I; Cft-CA-1-~-ooro-288 
2'8 IF v,o•r TitEH 308 
2'8 IF CA>~J4 THEN l8 
279 PR lHTI Cft. " ", CA-cfl+1 
218 PRINTI CA. •••; : GOTOJe 
388 If vto• " THEN Je 
]18 F•1 tc>-928-cA l'l"l'-48 : l'IX-64-1•110 SETU1K, '1Y> GOT0Je 
lU EM> 

Rudy-Aim-Fue (Booocin1 Dot Revisited) 

Remember the LEVEL ( Bouncin1 Dot prov,am, This prop-un t:ake.s 
that idea and turns it into ;,a pme for one or more players by means 
of lhe INKEYS function. The object is to enter the correCt 3--disit 
combination that will c:auie your missile to destroy the bouncin1 
dot. (The 3-disil number corrit1pond1, to the X-axis of the display 
and therefore should br in the ranee 001 to 126 - and.be sure to 
enter leldin1 zeros for I• or 2--disit numbers.) 

The Computer always takes the fint shot; then it"s Player Number 
1·1 tum. 

5 DI" 'i:1<4> 
' CLS : INPUT "ENTER THE NO. r:1F PUWERS•, X1. : ,,_INT"ENTEJt", Mi ; "1ST Nfl'IES : • 
7 Fat Xl-1 TO X1 l~T Ht(Kl> : NEXT : KI-1 
11 Cl.S 
21 FOR """8 TO 127 SET<N. I> : SET<l"I. 47> : NE><T 
ll FOR tH TO 47 SET<I, ") SET<127, 11) NEXT 
~ FOR X•1 TO 121. STEP 11 : RESET()(, 8) : NEXT 
.. RfNX'lt : Y. Rte)<'40> +1 · ><• RM><U8> +4 
51 0-1 : 0-1 Z-64 
A RESET CZ, Y-0) R£SET <><- Q • 4, 24) 
18 SET<Z, Y> : SET<X. 24> OOSU8 :588 
- ~.o: )(•)(.Q 

'8 IF K•12l OR X•4 THEN GOSll9 788 
1ee IF '1'-47 no 12e 
tr-5 IF Y-e GOSl.8 988 
118 IF Y O -1 Cit )( <> -1 THEN 68 
129Y.Y-2•0: 0--0 · GOT06t 
,ae lF X•Z OR x-o+z OR )(•2 • Q♦Z OR )(•J • Q♦Z CR X-G • 4+Z THEH lF -..-24 GOSt.8 Al 
,1e IF Y.2l OR Y.24 OR Y.2' n£H IF X•Z GOSUI 689 
"211 0£1\JRH 
'81 k•1 
'18 FOR Z-1 TO 58 PRINTI ~ •HIT ! ! !•, : NEXT 
628 FClt Z•1 TO 2' · F'RINTI SM. • • 1 : NEXT 
'38 )(•)(♦1 IF )((, C,r)TO ,1e 
648 OOTO ~ 
798 X•X-2 • Q : 0- -Q : RET\.aN 
'81TS•IJit((vt Rf••• Bf•••:Ca••• 
1888 M• INkEYS ; IF LEN<R:t> • I THEN 1988 
1885 f>til:INTta. M1 

FFIEHHENii 5 ii a: , i # 
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1811 et• lM<EW : tF LEN<Bt>-8 Tl£H 1818 
1815 PRINTP L BtJ 
1828 Ct• llf<EV't · IF UN<Ct)-8 THEN 1828 
1025 FRJNTt 2, Cl; 
1838 P:ESETCZ, 1> : X$:a Rl+Bl+Ct : Z•Vfl..(XI> IF ~ OOTO 1188 
tell PX.PX+1 
183' OOT0128 
1948 RE~ 
uee FOR ><•1 TO '8 : ,»RJNTI 7B, ·roo VIRGE, TRY AORIN· P€KT 
111t·F1UNTI 19, • • · Z•1 : GOTO 1988 
28M tF PX■e GOSl.8 J8e8 
2819 Cl.5 PRINT • • • • • ; NS()(!) ; • • • •• : PftINT : PRINT 
2817 P><O<D • PX•PX<XI> PH<><I> • PHOCI)+i 
2029 PRINT, •SMQTS HITS PERCENTAOE• 
2838 PRINT PRINT ·nus ROlH) •; TF8(17) P)(; TP8<2t>•1•; "TR8(42) (1.;11')() • UI 
2835 IFPX<1)•01lfErP.<<U•1 
2848 PRlHT : PRINT "TOTAL •J TA8(17) P')( ( )(l); 

~2 PRINT Tft9<2S> PH(XI> 1 TABC42) <PH<XD I P)C(XI)) • 191 
2945 FOR x•1 ro 2588 · f£>CT 
28'58 Xt • Xl+i 
2968 IF Xl>X1 T1£N Xl•1 
286SPX"9 
2978 OOT019 
2115 IF P'.<-9 OOSl8 380B 
1881 PRIHTI 8 , '"'fflT LUCK !!!• : - PX-1 : RETUlN 
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Things You Should Know -
LEVEL II TRS-80 

J. ARer oecutln1 an INPUT •-a (input from C2S1Ctte), some 
TRS-aO's.will not READ properly from DATA ,i.tements. 
lntl-.cl a RESTORE will automatically be performed befon: 
ad! READ, 10 that only Ont DATA item will be read. 

If )'OUT TRS-80 operates this way (depend, on a few IC's from 
one .. ppliet), thete is a simple fix. Insert the statement, 

POXE 16553,255 

immediately after ,,,.,., INl'UT •-a mtement. 

2. A PRJNT--a statcmenl an put no more than 248 byta on 
Ille tape. If you h ... a len1thy PRINT• list, only the lint 
248 l>Jles will be -.d on llpe; tho rat will be loot. Thcre(o,
you should bruit up such lists Into two or moro PRINT• 
sa..,_ts. 

3. If )'OIi ha" an Expansion Interface connected s.nd you noed 
to Rad the Computer, hold down the BREAK key and pr<11 
R ... t. This wlll mum you lo tho MEMORY SIZE quation. 
Any BASIC pr°'"'m in memory will be loot bJ this Reset 
11quuce. 

4. If )'OIi stop a BASIC program durina execution. and then altu 
the pn,sr1m itsd~ 111 variables will be reset to zero. You will 
110t be able to coatinue execution wherB you ien Orr. RUN it 
apin. Note: Ir a syntax error is encountcmi and BASIC pull 
you in the Edit mode, typt /;).o return to the Command mode. 
You can then namlne variali'fc values., if you wish, before Oxbta 
the syntax error. 

S. Jr you attempt to execute an LPRINT or an LUST when I line 
printsril not connected (or is turned ofO. the computer will 
•rraea up•. Either tum on the line printer, ex, if one ii not 
eo._lld, Raet Illa Computer (seo J abovo), 

6. All the built-in mathematical fonctions in LEVEL JI BASIC 
returp, Ii.Dile-precision iesutts (6-7 di&,its of accurxy). Tri& 
functions. use or return radians,, not dc&,rees. A r.adian-dearn 
coav- ls»- in the LEVEL II Reference Ms.null 



7. JUrd-10-finJ pro,r.rn1 errors : 

Shlfl char.JCh:rs :ire nol .llwa)'s inlerch:ul$:'Cablc with 1hcir 
unWiflcd coun1crp;,ru. For cx:implc, PRINT~ will not 
work if you use :a shifted C!. even though il .Jill look ok 
on the screen. If you an' t find :anything wronc with a 
line which c:auscs a syntu error mcs5:1gc, try rctypin1 the 
line, watchin; out for the shift key. 

Spaces arc sometimes importan t in LEVEL 11 BASIC. The 
followin& line is incorrec t: 
IFD<OD• O 
because OD is interpret~d to mc•n "double-precision 
zero" . 
Chanac it to : 

IFD<OTHEN D• O 

&. To use the CLOAD? with ~ sscttc •2, use this rormat: 

CLOAD•-2,? .. fitenamc" 

9. Jfyou frequently act "double-enlrics" when prenin& a par1icular 
key, remove lhc plasl ic: key cap, and cardully clean the contacts, 
usin, 1 stiff piece or paper. Insert the paper bclwcen the 
contacts, press the key down to pinc:h the paper, and pull the 
paper out while the contacts arc pinchlns it. 

10. If you have other questions re;:udinc operat ion of your 
TRS-80, call Customer ScJ'Yice, (817) 39()..3S83, or write : 

TRS-80 Cus1omcr Service 
Radio Shick 
P. 0 . Box 185 
Fon Worth, TX 76 102 

lJ . The maximum TAB for an LPRINT statement in 63. The line 
Printer won't 1ab past column 63. There's a simple way around 
th is limitation, usin& the STRINGS funct ion to limulatc tabs 
past column 63. 

Example: 

\.PAINT TA■IS) ''NAME'"TAB(J0)"AOORESS' 'STAING$(1J ,J2) ''8ALANC£ '' 

Will prinl '"NA~E" at column S, "ADDRESS" at column 30, 
and " BALANCE" at column 100. 




