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SECTION 1

1. | NTRODUCTI ON

Extended BASIC is a special adaptation of BASIC (Beginner's

Al'l - purpose Synbolic Instruction Code) for the SOL with a SOLOS
personality nodul e or for other 8080-based conputers with CUTER and
the P. T. CUTS nodule. BASIC was sel ected for adaptation because it
is sinple and easy to learn while providing the powerful capabilities
of a high-level l|anguage. Thus, it is ideal for the user who is a
novi ce at using progranm ng | anguages as well as for the advanced
user who wants to work wi th subroutines, functions, strings, and
machi ne-1 evel interfaces.

Sone of the outstanding features available in Extended BASI C are:

*Fully-formatted output to a variety of devices

*Many function subprograns, including mathematical, string, and video
functions

*Program and data storage on cassette tape

*Full eight-digit precision

*User-defined functions on one or nore |ines

*Cal cul ator node for i medi ate answers

*Movi ng-cursor editing on video displays

*Conmpl ete capability for string handling

*Functions and statenents for conmunicating with any nunber of
i nput / out put channel s

*Ability to view nenory | ocations, change val ues, and branch to
absol ut e addresses

*DATA files

*Matri x functions including | NVert

BASI C is a conversational |anguage, which neans that you can engage
in a dialog with BASIC by typing nessages at a term nal and receiving
messages from a di splay device. For exanple:

BASI C. READY -BASIC indicates it is ready to receive
i nstructions.

User: 10 PRINT "WHAT IS THE VALUE OF X' <CR> -The user enters
20 I NPUT X <CR> the lines of a program
30 LET Y = X*3 <CR> each foll owed by a
40 PRINT "X CUBED 15 "; X*3 <CR> carriage return.
DEL 30 <CR> -The user deletes |line 30.
LI ST <CR> -The user tells BASIC to

list what has been typed.
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BASI C. 10 PRINT "WHAT IS THE VALUE OF X" -BASIC list all but

20 | NPUT X line 30, which was
40 PRINT "X CUBED I S "; X*3 del et ed.
User: RUN <CR> -The user tells BASIC to

execute the program

BASI C. WHAT | S THE VALUE OF X

User: ?3 <CR> -The user types 3 in
BASI C. X CUBED I S 27 response to the ? pronpt.
READY

1.1. HOWTO USE TH S BOCK

This book is intended as a description of this particular version of
BASI C, nanely Extended Cassette BASIC. Several useful beginning
books are listed in Appendix 6 for those who need nore background.

Read this book fromcover to cover first, as a text. The material is
presented in increasing difficulty fromfront to back. After you are
famliar wth Extended BASIC, you can use the book as a reference.

In addition, statenent and command sunmaries are given in Appendi x 1.
Appendix 2 is a function summary.

Section 2 gives background i nformation needed for working with BASIC.
It presents the fundanental definitions and nodes of operation, and
tells howto initialize and | eave BASI C

Section 3 describes the mechanics of witing BASIC prograns,
executing them saving prograns on tape, and retrieving themat the
appropriate tine.

Section 4 describes an introductory set of statenents, the
instructions that nmake up a BASIC program The statenents descri bed
in section 4 are the sinplest in the | anguage, but they can be used
to solve many math and busi ness applications.

Section 5 is referred to as "Advanced BASIC," but do not be taken
aback by the term "advanced." Al of BASICis, as the nanme inplies,
relatively sinple to learn. Section 5 nerely goes further into the
| anguage by teaching the use of subroutines and functions, howto
work with strings of characters, saving data on tape, and formatting
out put dat a.

Section 6 is for specialists. Those of you who have expanded your
conputer to send and receive data at a nunber of input/ output ports
will be interested in reading about the machine-|evel interfaces of
BASI C.

Section 7 invol ves special statenents, preceded by MAT, which involve
t he mani pul ation of matrices (two-di mensional arrays).
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The synbol s bel ow are used in exanples throughout this docunent:

<CR> The user depresses the carriage return key.
<LF> The user depresses the line feed key.

Command and statenment forns use upper- and | owercase characters to
differenti ate between characters to be typed literally and terns
indicating the types of information to be inserted. For exanple, the
followi ng command formindi cates that the word LI ST shoul d be typed
foll owed by a nunber selected by the user:

LI ST n

Punctuation in command and statenent fornms should be interpreted
literally. For exanple, the statenent form bel ow indicates that the
word | NPUT shoul d be foll owed by one or nore vari abl e nanes separated
by comas:

| NPUT varl, var?2
The elipses indicate an indefinite nunber of argunents.

Optional parts of command and statenent forns are encl osed in braces.
For exanple, the form SCRATCH} indicates that both SCR and SCRATCH
are valid fornms of the conmand. The form Execute indicates that only
the first two characters need be typed.

1. 2. SYSTEM REQUI REMENTS

Ext ended BASI C nust be used in conjunction with the SOLOS or CUTER
nmoni tor progranms, both products of Processor Technol ogy. These
prograns reside in approximately 3K of nmenory. It is recomrended
that owners of the Sol Term nal Conputer use the SOLCS Personality
Modul e, al though CONSOL wi Il support many of BASIC s requirenents.
CUTER is avail able in ROM on the GPM General Purpose Menory nodul e,
and on cassette tape. CUTER may be | oaded into nenory at any address
fromcassette; SOLOCS and the GPM version of CUTER start at address
CO000 Hex. When BASICis first loaded in fromcassette it is possible
to set the upper bound of nenory used for storage of the current
BASI C program This nust be done when the cassette version of CUTER
is used, so as to avoid witing over CUTER. For reading and witing
files on cassette tape, a Processor Technol ogy CUTS Conmputer User's
Tape System cassette interface is necessary. The Sol Term nal
Computer already contains simlar built-in circuitry. For display of
the interactions with BASIC, including full cursor control, the
Processor Technology VDM 1 Video Di splay Mdule is recomended,

al t hough the output may be set to other devices through SOLCS or
CUTER. Again, the Sol already contains circuitry for this function.

The full version of BASIC as it cones on cassette resides in

approxi mately 15K of nmenory starting at address 0. Wen BASIC is
first loaded it is possible to delete certain portions of the BASIC
program whi ch may not be needed, such as matrix opera-
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tions, reducing the nenory requirenent to approxi mately 12K
Prograns witten in BASIC are placed in the addresses i medi ately
above BASIC itself, whether shortened or not. A conputer containing
only 16K of nenory can hold the shortened BASI C plus short prograns.
For full use of BASIC, plus anple storage area for |ong prograns and
data, 24 to 32K of nenory is recommended. Menory shoul d al ways be
addressed continuously from address O.
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SECTI ON 2
2. ELEMENTS OF BASI C USACE

Before witing and working with BASIC prograns, you have to know
how to get into the BASIC environment and the rules for using
BASIC. This section presents the fundanental s of BASIC usage.

2.1. HONTO I NI TI ALI ZE AND LEAVE BASI C

Extended BASIC is avail able on cassette tape. To nake it
avai l able for use on the conputer, you nust read it fromtape
usi ng your System Monitor, SOLOCS or CUTER

Assum ng you have one of the systens described in section 1.2,
the first task is to connect the cassette recorder to the
conputer. Use the Auxiliary Input, Mnitor, and Renote plugs on
the cassette recorder. Connect themto the conputer as foll ows:

Auxi liary I nput to Audio Cut
Moni t or to Audio In
Renot e to Motor 1

On the cassette recorder, turn the tone for nmaxi mumtrebl e, and
set the volunme to a nediuml| evel .

On the computer, in the SOLOS or CUTER command node, give the
command:

XEQ BASI C <CR>
or the equival ent conmands:

GET BASI C <CR>
EX{ ECUTE} 0 <CR>

The XEQ or GET conmand will activate the cassette recorder.
Make sure the tape is rewound to the beginning and then press
t he PLAY button. After the tape has been read by the XEQ
command, BASIC wi |l display a nessage. |If the GET comrand has
been used, SOLOS or CUTER will indicate the size of the file
read and display a pronpt. Then you nust type the EXECUTE
command to initialize BASIC

When BASIC is first entered, a copyright notice appears, and

then the nessage: SIZING MEMORY. At this time BASIC scans the
menory | ocations above BASIC to determ ne how nmuch space is
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avai |l abl e for program and data storage. During this process,
the existing nenory contents are not disturbed. After a brief
del ay the nessage

LAST AVAI LABLE MEMORY LOCATI ON (HEX) IS nnnn

appears, where nnnn is a nenory address in hexadeci mal notation.
| f an address appears which is |lower than expected, it may be
due to a bad nenory address or the existence of read only nenory
at location nnnn + 1.

The foll om ng nmessage al so appears:
G VE FI RST PROTECTED MEMORY LOCATI ON ( HEX) :

Now you may enter an address |lower than the "l ast avail abl e
menory | ocation”, and BASIC w Il not use the address or any
others above it. This allows the protected nenory to be used
for prograns other than the current BASIC program [If the CUTER
monitor is used fromcassette tape, enter the starting address
at which CUTER was | oaded. The anount of nenory avail able for
program and data storage is equal to the "first protected nenory
| ocation”" mnus the nmenory used for BASIC itself, which is
adjustable. If you type a carriage return instead of an address
BASIC will use nenory up to the | ast available nmenory | ocation.
Next, a question appears:

DELETE MATRI X OPERATI ONS?

Now type Y for yes or Nfor no. |If you type Y, the part of
BASI C which perforns matri x operations will be tenporarily

removed, making nore nenory available for prograns and data. |If
you type N, the READY nessage wi |l appear, indicating that you
may begin to enter commands or prograns fromthe keyboard. If

you typed Y the follow ng additional nessage will appear:

DELETE EXTENDED FUNCTI ONS?
Again type Y or Nto renove or not renove an additional part of
BASI C whi ch perforns trigononetric functions and certain ot her
extended functions. The follow ng functions cannot be used if N
is typed: SIN, CCS, THAN, EXP, SQR, ATN, LOG LOGLO. After Y or
N is typed, the READY nessage w || appear.
As long as BASIC is avail able on the conputer, the command

EX{ ECUTE} 0 <CR>
will enter it.

After BASIC di splays the READY nessage, you can enter prograns
and i ssue comands.

To | eave BASIC and return to the SOLOS or CONSCL personality
nmodul e, sinply type BYE <CR>

2-2 BASI C



BASIC and its current program if any, are not |ost and you can
reenter by typing the EXECUTE} 0 command.

2.2. DEFINITIONS OF COMVANDS AND STATEMENTS

Whenever you type a line of text ending wwth a carriage return
in the BASIC environnent, BASIC interprets it as a conmand or as
a statement. A conmmand is an instruction that is to be executed
i mredi ately, while a statenent is an instruction that is to be
executed at a later time, probably in a sequence with other

st at enent s.

BASI C differenti ates between comrands and statenents by the
presence or absence of line nunbers. A statenent is preceded by
a line nunber. A command is not. Exanples of conmand |ines

ar e:

LI ST 10,90 <CrR>
DEL 70 <CR>
BYE <CR>

Exanpl es of statenent |ines are:

10 LET A = 100 <CRr>
70 PRINT A, Z7 <CR>
100 I NPUT X, Y, C <CR>

You can enter nore than one statement on a line by using the
colon as a separator. For exanpl e:

10 LET X = 0 : GO TO 150
is the sane as

10 LET X =0
20 GO TO 150

When entering nmultiple statenents on a |ine, precede only the
first statenent wwth a |ine nunber. For exanpl e:

100 INPUT A B, CLET X = A- B*C

A command or statenent has a keyword that tells what is to be
done with the rest of the line. 1In the exanples above, the
keywords are LI ST, DEL, BYE, LET, PRINT, and | NPUT. Keywords
can be abbreviated by elimnating characters on the right and
followi ng the abbreviation with a period. For exanple, the
foll ow ng statenents are equival ent:

10 PRINT X, Y
10 PRIN. X Y
10 PRI. XY
10 PR XY
10 P. XY
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The m ni mum nunber of characters allowed in the abbreviation is
determ ned by the nunmber of characters required to uniquely
identify the keyword and by a hierarchy of keywords in state-
ments or commands. Appendices 1 and 2 indicate the m nimum
abbrevi ations allowed for all command and statenent keywords.

2. 3. DESCRI PTI ON OF BASI C STATEMENTS

A statenent is preceded by a |ine nunber which nust be an integ-
er between 1 and 65000. This line nunber determ nes the state-
ment's place in a sequence of statenments. The first word
foll ow ng the statenent nunber tells BASIC what operation is to
be performed and howto treat the rest of the statenment. For
exanpl e:

200 PRINT "THIS I' S AN EXAVPLE"

L————Indicates what is to be printed.

Tells BASIC that a printing operation is to

t ake pl ace.
I ndi cates that this statement will be executed before
statenments with [ine nunbers greater than 200 and
after statenments with Iine nunbers | ess than 200.

Bl anks do not affect the nmeaning of a statenment in BASIC  That
is, the follow ng are equival ent statenents:

20 GO TO 200
20601200

BASI C automatically renoves bl anks from statenents as you enter
them Blanks in strings (discussed later) are not altered.

BASI C statenents specify operations on constants, variables, and
expressions. These terns are discussed in the units bel ow

2.3.1. Constants

A constant is a quantity that has a fixed value. In Extended
BASI C constants are either nunerical or string. A nunerical
constant is a nunber, and a string constant is a sequence of
characters.

A nunerical constant can be expressed in any of the foll ow ng
formns:

Exanpl es
| nt eger 1, 4000, 32543, -17
Fl oati ng poi nt 1.73, -1123.01, .00004
Exponenti al 3. 1001E-5, 10E4, 230E-12

A string constant is indicated by enclosing a string of charac-
ters in quotation marks. For exanpl e:

“I'l'linois"
~ "The answer is" o _
Strings are discussed in nore detail in section 5.
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2.3.2. Variabl es

A variable is an entity that can be assigned a value. In

Ext ended BASIC a variable that can be assigned a nunerical value
has a nanme consisting of a single letter or a single letter
followed by a digit. The follow ng are exanples of nunerical

val ues bei ng assigned to nunerical variables:

A= 17
B9 = 147.2

A variable that can be assigned a string value has a nane
consisting of a single letter followed by a dollar sign or a
single letter followed by a digit followed by a dollar sign $.
Exanpl es of string val ues being assigned to string vari abl es
ar e:

A$ "J. PAUL JONES'
X$ "711 N. Murry"
RO$ = "Payabl es, Dec. 9"

2.3.3. Expressions

An expression is any conbination of constants, variables,
functions, and operators that has a numerical or string val ue.
Exanpl es are:

X-2 +Y - A*B
22 + A

"NON' + A$
NOT N

A nunerical expression is an expression with a nunerical val ue.
It may include any of the follow ng arithnetic operators:

A exponenti ate
* mul tiply

/ di vi de

+ add

- subt ract

In an expression arithnetic operators are evaluated in the order
shown bel ow

hi ghest (unary negate)

next hi ghest ~
next highest * and /
| onest + and -

Expressions in parentheses are eval uated before any other part
of an expression. For exanple:

Al 2*B- (41 CQ ~2

third first
| second

fourth
, fifth
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Nuneri cal expressions can also include I ogical and relational
operators. These are introduced in section 4.

OQperations in string expressions are described in section 5.
2.4. DEFINITION OF A PROGRAM

A programis a stored sequence of instructions to the conputer.
The instructions are specified in statenents arranged to solve a
particul ar problemor performa task. The statenent nunbers
determ ne the sequence in which the instructions are carried
out. For exanple, the follow ng program averages nunbers:

10 PRI NT " HOW MANY NUMBERS DO YOU WANT TO AVERAGE";
20 I NPUT N

30 PRINT "TYPE ", N, " NUMBERS"

40 FOR1 =1 TON

50 I NPUT X

60 S =S + X

70 NEXT |

80 PRINT "THE AVERAGE IS ", S/N

2.5. THE CALCULATOR MODE OF BASI C

In unit 2.2, a statenent was described as a user-typed |ine
preceded by a statenent nunber and a command was described as a
user-typed line without a statenent nunber. In Extended BASIC
you can al so type a statenment without a statenent nunber and it
wll be treated as a coommand. That is, BASIC executes the
statenent as soon as you type the carriage return at the end of
the line. For exanple:

User: PRINT "5.78 SQUARED IS ",5.78"2 <CR>
BASI C. 5.78 SQUARED IS 33. 3084

Thus, you can use BASIC as a calculator to perform i nmediate
conput ati ons.

I f you perform a sequence of operations in calcul ator node,
BASIC wi Il renenber the results of each statenment just as it
does in a program For exanpl e:

User: LET A = 20.78 <CR>

| NPUT X
BASI C. ? 2 <CR> The user types 2 in response to the ?.
User: LET B = A*X <CR>

IF B > X THEN PRINT B
BASI C. 41. 56

In the docunentation of individual statenents in sections 4 and

5, statenents that can be used in cal cul ator nopde are narked
CALCULATOR in the box containing the statenment form

2-6 BASI C



SECTI ON 3
3. HONWTO CREATE, EDI T, EXECUTE, AND SAVE A PROGRAM

A BASIC programis a stored sequence of instructions to the
conputer. This section tells howto enter a programinto the
conputer, view the text of the programand alter it, execute the
program save it for future use, and retrieve it from storage.

3.1. CREATI NG A PROGRAM

To create a program sinply type the statenments of the program
in BASIC. Precede each statenent with a statenment nunber and
followit with a carriage return. For exanple:

User: 10 I NPUT X, Y, Z <CR>
20 PRI NT X+Y+Z <CR>

A program now exists in BASIC. Wen executed the programw ||
accept three nunbers fromthe termnal and then print their sum

Wen entering statements be careful not to create |ines that
will be too | ong when formatted by BASIC. BASIC w || expand
abbrevi ated statenents; for exanmple P. will beconme PRINT in a
l[isting or edit. BASICw Il insert blanks to inprove
readability, if the programwas typed wi thout them These two
factors can expand a |ine beyond the limt set by the

SET LL = length command or statenent. For nore information
about line length errors, see "LL" in Appendix 3.

It is not necessary to enter the statenents in nunerical order.
BASIC wi Il automatically arrange themin ascending order. To
replace a statenent, precede the new statenment with the
statenent nunber of the line to be replaced. For exanple:

User: 20 INPUT X, Y <CR> The user enters the
10 PRINT "TYPE X AND Y" <CR> statenents out of
30 PRINT X*Y <CR> sequence.
30 PRINT "THE PRODUCT IS ", X*Y <CR> Duplicate statenent
LI ST <CR> nunber .
10 PRINT "TYPE X AND Y" BASI C orders the
20 INPUT X, Y statenents and keeps

30 PRINT "THE PRODUCT IS ", X*Y only the last line
entered for a given
st at enent nunber.
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Wil e entering statenents or commands in BASIC, you can use any
of the follow ng keys on the termnal to correct the |line being
t yped:

DEL Del etes the current character and shifts the
remai nder of the line to the left.

< Moves the cursor one position to the left.

(Left Arrow)

> Moves the cursor one position to the right.

(Ri ght Arrow)

REPEAT Moves the cursor rapidly through the Iine when
used with the left or right arrows. Also
causes repetition of any key held down at the

sanme tinme.
MODE Aborts a running program infinite |oop,
SELECT listing, listing, and getting or saving

operations. Deletes a |ine being typed.

RETURN Term nates the line. The line remains as it
appeared when the RETURN key was typed.

LI NE FEED Term nates the line. Al characters to the
right of the cursor are erased.

(Up Arrow) Initiates the insert node. Wen you type
characters in the insert node, they are
inserted at current cursor position, and the
rest of the line is noved to the right.

(Down Arrow) Term nates the insert node.

CONTROL- X Cancel s the line being typed, and positions the
cursor on a new line. The cancelled line
remai ns on the screen. May al so be used while
the user is typing a responce to an | NPUT
statenment in a running program

3.2. COMVANDS TO AI D I N CREATI NG A PROGRAM

The commands described in this section are likely to be used
while creating a program The LI ST command di spl ays the
program DELETE and SCRATCH are used to erase statenents. REN
|l ets you automatically renunber statenents. The EDI T comrmand
makes the |line editor avail able.
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LI ST Command

General forns:

LI ST List the entire program

LI ST n Li st statenment nunber n.

LI ST n1, Li st statenment nunber nl through the end
of the program

LI ST , n2 List all statenments fromthe first through
st at enment nunber n2.

LI ST n1, n2 Li st statenments nunbered nl through n2.

L_ |———Last in a series of statenent nunbers
First in a series of statenent nunbers

Exanpl es:

LI ST 100, 150 <Cr>
LI ST 50, <CrR>

The LI ST conmand di splays the indicated statenments in increasing
numerical order. It automatically formats the text of the
statenents, indenting and addi ng spaces where appropriate. For
exanpl e:

User: 10 FOR I =1 TO 100 <CrR>
30 NEXT | <CR>
20 PRINT 172 <CR>
LI ST <CR>
10 FOR 1=1 TO 100
20 PRI NT 172
30 NEXT |

You can control the display of material using the follow ng
keys:

MODE key Aborts listing
Space bar Causes a pause in the listing. Striking
it again causes the listing to resune.
1 through 9 Changes the speed at which material is displayed.
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DEL Cormmand

General forns:

DEL Delete all statenents.

DEL n Del ete statenent nunber n.

DEL n1, Delete all statenments fromnl through the
end of the program

DEL , n2 Delete all statenments fromthe first through
statenment n2.

DEL nl1, n2 Del ete statenent nunbers nl through n2.

L__L——-Last in a series of statenent nunbers
First an a series of statenent nunbers

Exanpl es:

DEL , 150 <CRrR>
DEL 75,90 <CR>

The DEL conmand del etes the indicated statenents. For exanpl e:

User: 100 LET A = 100 <CRrR>
110 INPUT X, Y, Z <CR>
120 PRI NT (X+tY+2)/ A <CR>
DEL 110, <CR>
LI ST <CR>
BASI C. 100 LET A=100

Al so, entering a |ine nunber that is not followed by a statenent
deletes a line. For exanple:

USER: 100 <CR>

LI ST 100 <CR>
BASI C: Li ne 100 has been del et ed.

SCRATCH Command

General form

SCR{ ATCH} Del ete the entire program and cl ear al
vari abl e definitions.
Exanpl es:
SCR <CR>
SCRATCH <CR>
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The SCRATCH conmand del etes the entire program and clears al
vari abl e definitions established during previous programruns or
by statenents executed in the cal cul ator node. For exanpl e:

User: A = 100 <CR> A receives a val ue of 100.
PRI NT A <CR>
100 BASI C prints the assigned value for A
SCR <CR> The SCR command cl ears vari abl es.
PRI NT A <CR>
0 A's value is now O.
LI ST <CR> The SCR command has del eted all state-

ments previously existing in the BASIC

envi ronnent .

REN Cormmand

General forns:

REN Renumber all statenments. The first statement
w Il be nunbered 10 and subsequent st atenent
nunbers will be increnents of 10.

REN n Renumber all statenments. The first statement
w Il be nunbered n and subsequent st atenent
nunbers wll be increnents of 10.

REN n, i Renunber all statenents. The first statenent
w Il be nunbered n and subsequent st atenent
nunbers wll be increnents of i.
St at e- i nt eger increnent
nent
nunber
Exanpl es:
REN <CR>

REN 100, 5 <CrR>

The REN command renunbers all statenents of the program as
i ndi cated, maintaining the correct order and branches in the
program For exanpl e:

User: 10 I NPUT A B <CR>

20 PRINT "A*B IS ", A*B <CR>

30 GO TO 10 <Cr>

REN 100 <CR>

LI ST <CR>
100 I NPUT A B
110 PRINT "A*B 1S ", A*B
120 GO TO 100

Notice in line 120 that GO TO 10 has been changed to GO TO 100.
If line 30 had been GO TO 50, thus referring to a |ine nunber
whi ch does not exist in the programto be renunbered, GO TO 50
woul d have been changed to GO TO 0. Al references to non-
existant line nunbers wll be changed to O.
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EDI T Cormmand

General form
EDIT n Edit statenment nunber n.
I— St at ement nunber
Exanpl e:
EDIT 150 <CR>

The EDI T command di splays the line to be edited and enters a
node that allows changes to the line using any of the follow ng
speci al keys:

Key Effect in EDIT Mde
DEL Del etes the current character and shifts the
remai nder of the line to the left.

<- (Left Moves the cursor one position to the left.
Arrow)

-> (Right Moves the cursor one position to the right.
Arrow)

REPEAT Moves the cursor rapidly through the Iine when

used with a <- or ->.

CONTROL- X Cancel s the line being typed, and positions
the cursor on a new line. The cancelled |ine
remai ns on the screen.

MODE SELECT Term nates the edit leaving the line as it
was.
RETURN Term nates the edit leaving the line as it

appears on the screen.

LI NE FEED Termnates the edit deleting all characters to
the right of the cursor.

A (Up Arrow) Initiates the insert node. Wen you type
characters in the insert node, they are
inserted at the current cursor position and
the rest of the line is noved to the right.

(Down Arrow) Term nates the insert node.
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For exanpl e:

User: 10 PRINT "ENTER Q Y, AND Z" <CR>
20 INT X, Y, Z <CrR>
EDIT 10 <CR>
BASI C: 10 PRINT "ENTER Q Y, AND Z"
User: (Positions the cursor over Q and types <CR>).
LI ST 10 <CRr>
BASI C: 10 PRI NT "ENTER X, Y, AND Z"
User: EDIT 20 <CR>
BASI C: 20 INT X, VY, Z
User: (Positions the cursor over T and strikes the up arrow

key. In insert node he then types PU. A line feed
termnates the edit.)
LI ST <CR>

BASI C 20 INPUT X, Y, Z

3. 3. EXECUTI NG A PROGRAM

When a programis executed with the RUN command, BASIC
interprets each of the statenents sequentially, then it carries
out the instructions.

| f BASI C encounters a problemduring any of these steps, it
prints a nessage describing the error. The nmeani ngs of BASIC
error nmessages are given in Appendi x 3.

During execution a programcan be interrupted by pressing the
MODE key. This is true whether the programis running
correctly, isin aloop, or is waiting for input. No infor-
mation is |l ost and you can continue execution by giving the CONT
conmmand.

RUN Conmmand
CGeneral forns:
RUN Execute the current program
RUN n Execute the current program beginning with
st at enent nunber n.
St at enment nunber
Exanpl es:
RUN <CR>
RUN 100 <CR>

The RUN conmand executes all or part of the current program |If
no statenment nunber is specified, the conmand clears al

vari abl es and then executes the program |f a statenment nunber
is indicated, the conmand executes the program beginning with

t hat statenent nunber, but does not clear the variable
definitions first. For exanple:
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User:

10 LET A = 10, B = 20, C = 30 <Cr>
20 PRINT AM2*B-C <CR>

30 STOP <CR>
40 PRI NT AN2*(B-C) <CR>
RUN <CR>
BASI C. 1970
STOP IN LINE 30 The STOP statenent interrupts the
program
User: RUN 40 <CR>
BASI C. - 1000 Notice that A B, and C still have
READY the val ues assigned in statenent 10.
CONT Conmmand
Ceneral form
CONT Conti nue execution.
Exanpl e:
CONT <CR>

The CONT command continues the execution of a programthat was
interrupted by the MODE key or stopped by the execution of a
STOP statenent (STOP is docunented on page 4-9. For exanple:

User:
BASI C:

User:
BASI C:
User:
BASI C:

Not e:

RUN <CR> The user executes a programthat conputes
1 and prints the squares of nunbers 1

4 t hrough 100.

9

16

MODE The user presses the MODE key to inter-
STOP IN LINE 70 rupt execution.
CONT <CR> The CONT command conti nues execution of
25 t he program

36

49

If you edit any part of a programafter interrupting
execution, all variable definitions are lost. Thus you
cannot stop a program s execution, change a statenent in
that program and then continue execution or print var-

i abl e val ues.
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CLEAR Conmmand

General form

CLEAR Erases the definitions of all variables
and | eaves the programintact.
Exanpl e:
CLEAR <CR>

The CLEAR command clears all variable definitions but does not
erase the statenents of the current program

For exanpl e:

User: 10 A=10, B=20, C=30 <CR>
20 STOP <CR>
30 PRINT A B, C <CR>
RUN <CR>
BASI C: STOP I N LI NE 20
User : RUN 30 <CR>
BASI C: 10 20 30 The vari abl es have the
READY val ues assigned in line
User: CLEAR <CR> 10.
RUN 30 <CR>
BASI C. 0 0 0 Vari abl e definitions
READY have been cl eared.
User: LI ST <CR>
BASI C. 10 A=10, B=20, C=30 The program renai ns
20 STOP i ntact.

30 PRI NT ABC

3.4. SAVI NG A PROGRAM ON TAPE AND RETRIEVING I T

Once you have created and tested a programyou can save it on
cassette tape for future use. The conmands described in this
unit can be used to save the programon tape, read it fromtape,
read and automatically execute it, or read the program and
append it to the statenents currently in BASIC

3.4.1. About Cassette Recorders

Successful and reliable results with cassette recorders require
a good deal of care. Use the follow ng procedures:
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1) Use only a recorder recomended for digital usage. For use
with the Processor Technol ogy Sol or CUTS, the Panasonic RQ 413
AS or Realistic CTR-21 is recommended.

2) Keep the recorder at |east a foot away from equi pnent cont-
ai ni ng power transforners or other equipnment which m ght gener-
ate magnetic field picked up by the recorder as hum

3) Keep the tape heads cl eaned and demagneti zed i n accordance
with the manufacturer's instructions.

4) Use high quality brand-nane tape preferable a | ow noise, high
out put type. Poor tape can give poor results, and rapidly wear
down a recorder's tape heads.

5) Bulk erase tapes before reusing.
6) Keep the cassettes in their protective plastic covers,

i
cool place, when not in use. Cassettes are vulnerable to d
hi gh tenperature, |iquids, and physical abuse.

n a
irt

7) Experinentally determne the nost reliable setting for vol une
and tone controls, and use these settings only.

8) On sone cassette recorders, the m crophone can be live while
recordi ng through the AUX i nput. Deactivate the m ke in accord-
ance with the manufacturer's instructions. |In sone cases this
can be done by inserting a dummy plug into the m crophone jack.

9) If you record nore than one file on a side, SAVE an enpty
file named "END' for exanple, after the last file of interest.

If you read this file header, you will know not to search beyond
it for files you are seeking.

10) Do not record on the first or last 30 seconds of tape on a
side. The tape at the ends gets the nost physical abuse.

11) Most cassette recorders have a feature that allows you to
protect a cassette from accidental erasure. On the edge of the
cassette opposite the exposed tape are two small cavities cover-
ed by plastic tabs, one at each end of the cassette. |If one of
the tabs is broken out, then one side of the cassette is pro-
tected. An interlock in the recorder will not allow you to
depress the record button. A piece of tape over the cavity wll
remove this protection

12) Use the tape counter to keep track of the position of files
on the cassette. Always rewind the cassette and set the counter
to zero when first putting a cassette into the recorder. Tine
the first 30 seconds and note the reading of the counter. Al-
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ways begin recording after this count on all cassettes. Record
t he begi nning and ending count of each file for |ater reference.
before recording a new file after other files, advance a few
counts beyond the end of the last file to insure that it wll
not be witten over.

13) The SOLOS/ CUTER command CATal og can be used to generate a
list of all files on a cassette. Exit BASIC using BYE, type CAT
<CR>, rewind to the beginning of tape, and press PLAY on the
recorder. As the header of each file is read, information w ||

be di spl ayed on the screen. |f you have recorded the enpty file
call ed END, as suggested, you wll know when to search no furth-
er. If you wite down the the catalog information along with

the tape counter readings and a brief description of the file,
you will be able to locate any file quickly. After conpleting
the catal og, you may re-enter BASIC by typing EX 0 <CR>

14) Before beginning work after any nodification to the system
test by SAVEing and CETting a short test program This could
prevent the |oss of nmuch work.

3.4.2. Text and Sem - Conpi | ed Mbdes of Program Storage

The four commands involved in storing and retrieving prograns
from cassette: SAVE, CGET, APPEND, and XEQ all have opti onal
paraneters T, for text node of storage, or C, for sem -conpiled
node of storage. (APPEND does not offer the sem -conpiled
option.) In text node, the current programis saved literally,
as the program woul d appear when listed. |If a program may be
used with other versions of BASIC, or other editors, it should
be saved in this form |In sem-conpiled node, the programis
partially conpiled, and is stored on cassette in a condensed
formwhi ch saves tape, and allows prograns to be recorded and
accessed faster. The sem -conpiled programmmay not intelligible
to other versions of BASIC, however, and cannot be mani pul ated
in a neaningful way by other editors.

3.4.3. Reading or witing on Tape

To read fromor wite to a cassette recorder, connect it to the
conputer as described in section 2. Renenber to adjust the tone
for maximumtreble and set the volune to a medium | evel

When you issue any of the tape input/output commands (SAVE, GCET,
XEQ or APPEND), BASIC tells you to prepare the cassette
recorder for the requested operation, if you are working with a
text node (T) program No nmessages appear for sem -conpil ed
progranms. After typing the command, or after the nessage
appears, you nust rewind the tape or position it properly. Be
careful not to wite over information that you want to save.
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Dependi ng on the operation requested, next you press either the
PLAY or RECORD button on the recorder. Finally, depress any key
on the keyboard to tell BASIC the tape is ready and it can begin
to read or wite.

Any of the tape saving or retrieving conmands can be interrupted

by pressing the MODE SELECT key. There may be a slight del ay
before the effect of the MODE SELECT key takes pl ace.

SAVE Conmmand

General form

SAVE file nane {, node} Save the current programon a
cassette file and label it with
1tob5 the specified file nane.
characters
T or C

Exanpl es:

SAVE SUMS <CR>
SAVE ADDR , T <CR>

The SAVE command wites the current programon a portion of a
cassette tape referred to as a file, labels the file with the
specified nane, and marks the end of the file.

The file name consists of 1 to 5 characters and an optional unit
nunber. The formis:

name/ uni t
where unit can be 1 or 2. For exanple:

PROGL/ 2 PROGL on unit 2
STUFF STUFF on unit 1

Unit 1 is the default unit. To GET or SAVE fromthe recorder
pl ugged into unit 1, you need not specify a unit nunber.

The T and C options let you specify that the text of your
programis to be saved or that a sem -conpil ed version of the
programis to be saved. C (sem -conpiled) is the default option
and need not be specified. |In deciding whether to save your
programin text or in sem-conpiled form keep the follow ng
advant ages and di sadvantages in m nd:
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Sem - conpi | ed ver sus Text

-1s nore efficient -1s recogni zabl e as a sequence
-Loads nore quickly of BASI C statenents

-Can be saved nore quickly -Can be edited by editors out-
-M ght be dependent on the side BASIC

version of BASIC in use -1s independant of the

-Cannot be edited by external version of BASIC in use
editors

For programs you intend to preserve and use frequently, it is
best to save themin both nodes: in text node to preserve
conpl ete docunentati on and enabl e conpatibility with other
editors, and in sem-conpiled formfor rapid | oading.

When the SAVE command is issued, and the text node sel ected, BASIC
tells you to prepare the tape for recording. |In response you
shoul d position the tape appropriately (nake sure you are not
trying to record on the | eader), press the RECORD button, and
strike any key to tell BASIC the tape is ready. For exanple:

User: 10 PRI NT "ENTER | NTEREST RATE" <CR>
20 INPUT R<CR> 25 S =1 <CR>
30 FOR'1 =1 TO 100 <CR>

40 S = S + S*R <CR>
50 IF S >= 2 THEN 70 <CR>
60 NEXT | <CR>
70 PRI NT "I NVESTMENT DOUBLES IN ", I;" YEARS" <CR>
SAVE I NV, T <CR>
BASI C. PREPARE TAPE UNIT 1 FOR WRI TI NG TO: | NV
User: (Rewi nds tape, advances past the | eader, presses the
RECORD button, and strikes a key on the keyboard)
BASI C. (Records the program on tape)

READY
Saving in sem -conpil ed node gives no nessages, as they are
shown in the exanple above. |Instead, after the SAVE command is
given, the cursor will remain on the sane |ine as the command

until the recording is conplete. Then BASIC will print "READY"

The recordi ng process can be aborted by striking the MODE SELECT
key. Wen recording is conplete, the cassette drive nmotor wll
be turned off, and READY will appear on the screen. The program
whi ch was recorded will still be in nmenory. Wite down the

begi nning and endi ng tape counter readings to help in locating
the file.
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GET Conmmand

General form

CET file nane {, node} Read the specified file from

t ape.
Los— 1|

characters/unit T or C
Exanpl es:

GET SUM5 <CR>
GET AN33/2 , C <CRr>

The GET conmand searches the tape for the specified file, then
reads the file making the programcontained on it avallable in
BASIC. Any statenments residing in BASIC before the file wa

read are | ost.

The node option lets you specify that the programto be read was
saved in text(T) or sem-conpiled (C) form Cis the default
option and does not have to be specified.

The file name can include a unit nunber, of 1 or 2. For
exanpl e, the command below retrieves a programfile named FAC
fromunit 2

CET FAC 2
If no unit is specified, unit 1 is assuned.
An exanple of the GET command using T node foll ows:

User: LI ST <CR> There are no statenents residing
i n BASI C
GET INV, T <CR>
BASI C. PREPARE TAPE UNIT 1 FOR READI NG FROM | NV
User: (Rewi nds the tape, presses the PLAY button, and
strikes a key on the keyboard)
BASI C. (Reads the file fromtape)
READY
User: LI ST <CR>
BASI C. 10 PRI NT "ENTER | NTEREST RATE"
20 I NPUT R BASI C now cont ai ns the
25 S=1 programthat was read
30 FOR I =1 TO 100 fromtape.
40 S=S+S*R
50 IF S >= 2 THEN 70
60 NEXT |
70 PRI NT "1 NVESTMENT DOUBLES IN ", I ;" YEARS"
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An exanple of the GET command using the C node foll ows:

User: LI ST <CR> There are no statenents residing in BASIC
CGET INK, C <CRr>

BASI C: READY

User: LI ST <CR> BASICw il list the program as above.

The readi ng process can be aborted by striking the MODE SELECT
key. If the nanmed file is not |ocated, the cassette wll be
searched to the end. Possible causes of mssing files include
bad tape, inproper tape recording settings or cable connections,
and witing on | eader at the beginning of the tape. Repeated RD
(read) errors occurring at precisely the sanme point in the tape
indicate that the file was not properly recorded, and nust be
saved agai n.

NOTE: Program and data files recorded by Processor Technol ogy's
BASI C 5 and other versions of BASIC use a file format which is

i nconpati ble with Extended Cassette BASIC. Attenpts to get such
files will fail. It may be possible to retrieve such files
within the version of BASIC that created them and punch them on
paper tape, in conplete text node. The paper tape may then be
read by Extended Cassette BASIC. In any case such files may be
listed, and then typed by hand.

XEQ Command

General form

XEQ file nanme {, node} Read the specified file from

tape and execute the program
l1to5 contained on it.
characters/unit
T or C
Exanpl es:
XEQ SR <CR>

XEQ STR4, T <CR>

The XEQ command reads the specified file, making the program
contained on it available in BASIC, and begins execution. Any
statenents residing in BASIC before the tape was read are | ost.
For exanpl e:

User: XEQ I NV, T <CR>
BASI C. PREPARE TAPE UNIT 1 FOR READI NG FROM | NV
User: (Rewi nds tape, presses the PLAY button, and strikes a

key on the keyboard)
BASI C: ENTER | NTEREST RATE BASI C begi ns execution of the
? program contai ned on file I NV.
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The node option lets you specify the formof the programfile to
be read and executed. T retrieves a programsaved in text form
and Cretrieves a programsaved in sem-conpiled form Cis the
default node and need not be specified.

Tape unit 1 or 2 can be specified with the file nane. |If
neither is specified, unit 1 is used.

The XEQ conmand can be interrupted at any tinme by striking the
MODE SELECT key.

APPEND Command

General form

APPEND file name , T Read the specified file fromtape

and nerge the program contai ned on
l1tob ———————J it wwth the statenents already re-
characters/unit siding in BASIC
Exanpl e:

APPEND PROX2, T

The APPEND command searches a tape for the specified file.
Wthout erasing the statenents currently in BASIC, it reads the
file and nerges the statenents found there with the existing
statenents. The |line nunbers of statenents fromthe appended
file determne their positions with respect to the statenments
already in BASIC. If a line nunber fromthe file is the sane as
that of a statenent residing in BASIC, the statenent fromthe
file replaces the previous statenent.

Note: Only text files can be appended. T is specified in the
command for consistency with other versions of BASIC.

For exanpl e:

User: LI ST <CR>

BASI C: 10 LET X=0
20 PRINT "ENTER Y AND Z"
30 INPUT Y, Z

User: APPEND PART2, T <CR>
BASI C. PREPARE TAPE UNIT 1 FOR READI NG FROM PART2
User: (Rewi nds the tape, presses the PLAY button, and presses

a key on the keyboard)
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BASI C.

User:
BASI C:

(Reads the file fromtape)
READY
LI ST <CR>

10 LET X=0

20 PRINT "ENTER Y AND Z"

30 INPUT Y, Z
100 Al=X+Y+Z
110 A2=X+Y-Z
120 A3=X-Y+Z
130 PRI NT Al, A2, A3

3-17

Now BASI C cont ai ns t he
statenents read from
tape as well as the

ori gi nal

statenents.
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SECTION 4

4. A BEG NNER S SET OF BASI C STATEMENTS

You can wite BASIC prograns for a nmultitude of mathematical and
busi ness applications using just the statenments described in
this section. This section tells howto assign values to

vari abl es, performdata input and output, stop a program

control the sequence in which statenents are executed, and nake
| ogi cal decisions. These include the sinpler BASIC concepts.
After you have beconme famliar with the statenents presented in
this section, read Section 5 to |earn about the nore extended
BASI C concepts.

REM St at enent

General Form

REM {any series of characters} Has no effect on program
executi on.

Exanpl es:

10 REM
100 REM TH S PROGRAM COVPUTES | NCOVE TAX

The REM statenent allows you to insert comments and nessages
within a program It is a good practice to include remarks
about the purpose of a programand how to use it. For exanple:

10 REM - TH S PROGRAM COVPUTES THE TOTAL | NTEREST
20 REM - ON A TEN- YEAR LOAN

30 REM

40 REM - TO USE I T YOU MJUST SUPPLY THE PRI NCI PAL
50 REM - AND THE | NTEREST RATE

60 REM

70 PRINT "ENTER THE PRI NCI PAL"

80 I NPUT P

200 PRI NT "THE | NTEREST IS "
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LET St at enent

General forns: cal cul at or

{LET} variable = expression Assigns the val ue of the
expression to the variable.
{LET} variablel = expressionl, variable2 = expression2,

Exanpl es:
10 LET X = 100. 50

100 Al1=12.7, A2=5.4, A3=50
200 LET Mp = " SHREVEPORT"

The LET statenent eval uates an expression and assigns its val ue
to a variable. The variable may be a nuneric or string variable
and the value of the expression can be a nunber or a character
string. The value of the expression and the variable nust be
the sanme type. For exanple

10 LET A=0, B=100, C$="FIRST"
20 PRINT A, C3$

30 A=A+ B, C$ = "SECOND'
40 PRINT A, C$

The equal sign is not a mathematical "equal s" operator. It is
an assignnent operator. Thus A = A + B assigns to A the
previ ous value of A plus the value of B.

4.1. GETTI NG DATA I NTO AND OQUT OF THE PROGRAM

A program nmust read and wite information to communicate with a
user. Using the INPUT and PRINT statenents is the sinplist way
to have your program performinput and out put.

The | NPUT statenent reads data typed at the termnal. The form
of the PRI NT statenent described bel ow di splays information at
the termnal's display device. Using these two statenents, you
can nmake your programconverse with a user at the term nal
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| NPUT St at enent

Ceneral forns: cal cul at or
| NPUT varl, var2, ... Reads one or nore values fromthe
term nal and assigns themto earl,
vari abl e ——l————J var2, etc.
| NPUT "nmessage" varl, var2, ... Prints the nessage, then
reads values fromthe ter-
any characters and assigns themto varl,
var 2, etc.
Exanpl es:
10 I NPUT X

100 I NPUT "WHAT | S THE VALUE OF S"; S
200 I NPUT, A, A2, A3, N, T$, Y

The | NPUT statenent accepts one or nore values entered at the
term nal and assigns themin order to the specified variabl es.
The val ues entered nust agree with the type of variable

recei ving the val ue.

When an I NPUT statenment is executed, BASIC requests val ues from
the termnal by printing a question mark or the nessage, if you
have specified one. You may enter one or nore values after the
guestion mark, but not nore than are required by the | NPUT | NPUT
statenent. |If you enter several values on one |ine, they nust
be separated by commas. BASIC pronpts for additional value with
two question marks until all values required by the | NPUT
statenent have been entered. For exanpl e:

10 PRINT "ENTER VALUES FOR A, B, C,L & D"
20 INPUT A B, C D
30 PRINT "A*B/C*D IS "; A*B/C*D

When executed, this program accepts data fromthe term nal as
fol | ows:

User: RUN <CR>

BASI C. ENTER VALUES FOR A, B, C, & D

User: ?5.7 <CR> The user types val ues in response
??8.9, 7.4 <CR> to BASIC s ? pronpt. Notice that
??10.5 <CR> one or nore can be typed per line.

BASI C. A*B/C*D IS 71. 981757

When a nessage is included in the I NPUT statenent, that nessage
is displayed as a pronpt before data is accepted fromthe
termnal. For exanple:

User: 10 I NPUT "WHAT IS YOUR NAME? ", N$ <CR>
20 PRINT "H ";N$ <CR>
RUN <CR>

BASI C. VWHAT IS YOUR NAME? SUE <CR> -The user types SUE in
H SUE response to the pronpt.
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If a comma is placed in the statenent after the word I NPUT, then
the carriage return and line feed will be surpressed when the

user depresses the carriage return key. In this way the next
nmessage printed by BASIC nay appear on the sanme line. The
program below illustrates this feature:
User: 10 INPUT, "G VE A VALUE TO BE SQUARED: ", A

20 PRINT " *"; A, " ="; A*A

RUN <CR>

BASI C. G VE A VALUE TO BE SQUARED: 3 * 3 =9

The user typed only a 3 and <CR> as input; BASIC conpl eted the
I'ine.

PRI NT St at enment

General forns: cal cul at or
PRI NT Ski ps one |ine.
PRI NT exp Di spl ays the val ue of exp
PRI NT expl, exp2, ... D spl ays the val ues of expl, exp2,
etc., each filling 14 col ums.
PRI NT expl; exp2; ... D splays the values of expl, expz2,
etc.

exp is a nurerical
or string expression

Exanpl es:
10 PRINT X

100 PRINT "THE SUM | S "; A+B+C+D
200 PRINT X, Y, Z, A, B/ X, L$

The PRINT statenent displays information at the termnal. The
information displayed is the value of each expression. It is

di spl ayed in order and the separation between one value and the
next is determ ned by the separator used. |If a comma is used as
a separator, each value is printed at the left of a field of

14 character positions. |If a semcolon is used between two
expressions, the second is printed one space after the first.

For exanpl e:

User: 10 PRINT 5, 10, 15; 20 <CrR>
RUN <CR>
BASI C. 5 10 15 20

The output from each PRI NT statenent begins on a new |line unless
the statenent ends with a separator. 1In this case, the next

PRI NT statenment will cause values to be displayed on the sane
line and the separator will determ ne the position at which the
cursor (or print head) will remain. For exanple:
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User: 5 LET A1 =1, A2 =2, A3 =3, AMd =4 <CR>
10 PRINT Al; A2; <CR>
20 PRINT A3, Ad <CR>
30 PRI NT "NEXT LINE" <CR>
RUN <CR>
BASI C. 123 4
NEXT LI NE
READY

The foll owm ng expressions can be used in a PRINT statenent for
further control over the position of output:

TAB(exp) Causes the cursor to nove to the character posi-
tion given by the value of exp (numerica
expression).

" &c" Prints the control character c. Printing sone
control characters perforns a function on the
termnal. For exanple:

Control M - Carriage return

Control J - Li ne feed

Control K - Honme cursor and cl ear screen
Control N - Home cursor

Section VII of the SOL notebook has a conplete
list of control characters and the special synbols
or control functions generated by printing control
characters.

For exanpl e:

10 PRI NT TAB(1),"DECI MAL", TAB( I +30), " ENGLI SH"
100 PRINT X, "&J", Y, "&1", Z

Statenent 10 prints ENGLI SH 30 col ums beyond DECI MAL
Statenent 100 prints the values of X Y, and Z, each on a new
I'ine.

While the PRINT statenent is executing and val ues are being
output, it is possible to interrupt the printing by depressing
t he space bar on the keyboard. Depressing the space bar a
second time will cause printing to resunme. The speed of
printing maybe controlled with the nunber keys 1 through 9, key
1 giving the fastest speed. The SET DS = nexpr conmmand al so
controls speed of printing to the video display, but has the
additional effect of controlling all output to the screen,

whet her or not it was generated by a PRI NT statenent.

4.2. RETRI EVI NG DATA FROM W THI N A PROGRAM

You can place data in a BASIC program using the DATA st atenent
and access it as needed using the READ statenent. The RESTORE
statenent allows you to start reading data again fromthe first
DATA statenment or froma specified DATA statenent. The TYP(0)
function allows you to determne the type of data to be read
fromthe DATA statenent corresponding to the next READ st ate-
nment .
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READ St at enent

General form

READ varl1, var2, ... Reads one or nore val ues from DATA
variabl e \S;;?tzerrg?tcs and stores themin varl,
Exanpl es:
10 READ X2

100 READ Al, A2, A3, M

The READ st atenent reads one or nore values fromone or nore
DATA statenents and assigns the values to specified vari abl es.
The val ue read nmust be the sane type as the variable it is
assi gned to.

An exanple of a programusing the READ statenent is shown in the
expl anation of the DATA statenent.

DATA St at enent

General form

DATA constantl1, constant2, ... Specifies one or nore
val ues that can be read by
L nunber J a READ st at enent .
or string
Exanpl es:

10 DATA 47.12
100 DATA "ALPHA", 400, "BETA", 22. 6, " GAMVA", 74. 4

The DATA statenment is used with the READ statenent to assign
values to variables. The values listed in one or nore DATA
statenents are read sequentially by the READ statenent. For
exanpl e:

User: 10 DATA 44.2,76.4,18.9 <CR>
20 DATA 100, 47. 8, 11. 25 <CR>
30 READ A B, C, D <Cr>
40 PRINT "SUM IS "; A+B+C+D <CR>
50 READ X, Y <CR>
60 PRINT "SUM IS "; X+Y <CR>

RUN <CR>

BASIC. SUMIS 239.5 (44.2 + 76.4 + 18.9 + 100)
SUM | S 59. 05 (47.8 + 11.25)
READY
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TYP(0) Function

General Form

TYP( 0) Returns values 1, 2, or 3, depen-
ding on the type of the next DATA
itemwhich will be read by the
next READ st at enent.

Val ue Type
1 nunmeri c data
2 string data
3 dat a exhaust ed
Exanpl e:

10 | F TYP(0) = 3 THEN 30
20 READ X

When the TYP(O0) function is encountered the program | ooks ahead
to the next data itemin the DATA statenent corresponding to the
next READ statenment. A value of 1, 2 or 3 is returned dependi ng
on the type of this data item The argunent O nust appear. The
exanpl e above skips a READ statenent if the data in the corres-
pondi ng DATA statenent is exhausted. TYP(0) does not work for
file READ.

RESTORE St at enent

General forns:

RESTORE Resets the pointer in the DATA state-
ments so that the next value read w il
be the first value in the first DATA

st at enment .
RESTORE n Resets the pointer in the DATA state-
ments so that the next value read wll
Lstatemant be the first value in the DATA state-
nunber ment at or after line n.
Exanpl es:
10 RESTORE

100 RESTORE 50

The RESTORE statenent |ets you change the readi ng sequence in
DATA statenents. You can start over or nove to a particul ar
DATA statenent. For exanple:
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User : 10 READ X, Y, Z <CR>
20 PRI NT X+Y+Z <CR>
30 RESTORE 70 <CR>
40 READ X, Y, Z <CR>
50 PRI NT X+Y+Z <CR>
60 DATA 100 <CR>
70 DATA 200, 300 <CR>
80 DATA 400 <CR>

RUN <CR>

BASI C. 600 (100 + 200 + 300)
900 (200 + 300 + 400)
READY

ON. .. RESTORE St at enent

General form

ON exp RESTORE nl1,n2, ... I f the value of exp is 1,
restores to statenent nl1, if it
state- is 2, restores to statenent n2,
nuneri cal ment et c.
expr essi on nunber

Exanpl es:

10 ON A+3 RESTORE 150
100 ON R RESTCRE 200, 300, 350

The ON...RESTORE statenent |lets you specify the line fromwhich
the next data statenment will be read. The next READ st at enent
will start reading fromthe DATA statenent selected. For
exanpl e:

10 READ X, Y, Z, A B, C

20 ON X-Y RESTORE 100, 110, 120
. The first two val ue read

deternm ne which line wll

. be read next.

100 DATA 4, 1, 0, 4, 7, 2

110 DATA 3, 2, 7, 2, 8, 1

120 DATA 2, 0, 3, 0, 2, 2

4.3. STOPPI NG OR DELAYI NG EXECUTI ON

There are two ways to stop execution of a programfromwthin
the program The END statenent ends the execution of a program
The STOP statenment stops execution and displays a nessage tell -
i ng where execution stopped. After a STOP statenent has been
executed, you can issue the CONT command to resunme execution at
t he next sequential statement. The PAUSE statenent can be used
to del ay execution of the follow ng statenent for a period of

.1 seconds to 1.82 hours.
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END St at enent

General form

END Ter m nat es executi on.

Exanpl e:

100 END

The END statenent term nates execution of a program For
exanpl e:

10 I NPUT "WHAT IS THE DI AMETER ", D

20 PRINT "THE C RCUMFERENCE | S "; 3.1416*D
30 END

40 PRINT "THE AREA | S "; 3.1416*(D/2)"2

When the RUN conmmand is given, only the first three lines of
this program are executed. Statenent 40 can be executed with
t he command:

RUN 40 <CR>

STOP St at ement

General form
STOP St ops program executi on.
Exanpl e:
100 STOP

The STOP statement stops execution of a program and di splays the
nmessage:

STOP IN LINE n

where n is the |ine nunber of the STOP statenent. Executi on can
be continued with the CONT conmand. For exanpl e:

User: LI ST <CR>
BASI C: 10 I NPUT "WHAT IS THE DI AMETER? ", D
20 PRINT "THE Cl RCUMFERENCE | S ": 3.1416*D

30 STOP
40 PRINT "THE AREA IS "; 3.1416*(D/ 2)"2
User: RUN <CR>
BASI C: VHAT IS THE DI AMETER? 2 <CR> -The user enters 2 for
THE Cl RCUMFERENCE | S 6. 2832 t he di aneter
STOP IN LINE 30
User: CONT <CR> - The CONT command con-
BASI C: THE AREA | S 3. 1416 ti nues execution with the

next statement.

4-9 BASI C



PAUSE St at enent

General Form
PAUSE nexpr Causes a pause before execution of
the foll ow ng statenent of duration
nexpr tenths of seconds. nexpr may
be from1 to 65535.
Exanpl e:

PAUSE 100 G ves a pause of 10 seconds.

The argunent nexpr is first evaluated, and truncated to a posi -
tive integer between 1 and 65535. A pause of of approxinmately
nexpr tenths of seconds then occurs before the next statenent in
the programis executed. |If nexpr has a value less than 1, it
will be truncated to zero and no pause will occur. |If nexpr has
a value greater or equal to 65536 an error nessage w || appear.
The precise duration of the pause is controlled by the clock

rate of the mcroprocessor. In a Sol Term nal Conputer with the
standard 2.045 MHz junper installed, the delays wll be
approxi mately as given above. |If the clock rate is faster or

sl ower, the pause will be proportionately shorter or |onger.
The maxi num delay is 65535 tenths of seconds, or approximtely
1.82 hours. O course nmultiple PAUSE statenents or a | oop can
create a pause of any |ength.

4. 4. EXECUTI ON CONTROL

The statenents described in this unit allow you to control the
order in which statements are executed. Wth the GO TO and
ON... Q0O TO statenents you can branch to a different part of the
program The FOR and NEXT statenents |let you repeatedly execute
a set of statenents a specified nunber of tines.

GO TO St at enent

General forns:
GO TO n Transfers control to statenment
GOTO n nunber n
[___ st at enent
nunber
Exanpl e:
10 GO TO 150
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The GO TO statenent causes a specified statenent to be the next
statenent executed. The statenent nunber can be either greater
than or | ess than the nunber of the GO TO statenent. For
exanpl e:

10 PRINT "ENTER A VALUE FOR X"
20 I NPUT X

30 PRINT "X SQUARED IS "; X*2
40 GO TO 10

When executed, this programrepeats statements 10 through 40
over and over. To escape such an infinite |loop, strike the MODE
key. For exanpl e:

User: RUN <CR>
BASI C: ENTER A VALUE FOR X
User: 7?10 <CR>

BASI C. X SQUARED IS 100
ENTER A VALUE FOR X
User: ?5 <CR>
BASI C. X SQUARED I S 25
ENTER A VALUE FOR X
? (The user strikes the MODE key)
STOP IN LI NE 20

ON... 30O TO St at ement

General forns:

ON exp GO TO n1, n2, ... Executes statenent nl next if
ON exp GOTO nl1, n2, ... exp is 1, executes n2 next if
exp is 2, etc.
L___l_.statenent
nuneri cal nunber

expr essi on
Exanpl es:

10 ON X GO TO 30, 100
100 ON A+2 GOTO 10, 50, 150

The ON... GO TO statenent | ets you branch to one of severa

st atenent nunbers dependi ng on the val ue of an expression. |If
the value of the expression is not an integer, BASIC truncates
it to an integer. |If there is no statenent nunber correspondi ng

to the value of the expression or truncated expression, the next
line is executed.
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For exanpl e:

User: LI ST <CR>
BASI C: 10 I NPUT "ENTER VALUES FOR X AND Y ", X, Y
20 PRINT "TYPE 1 TO ADD AND 2 TO SUBTRACT X FROM Y"
30 INPUT N
40 ON N GOTO 60, 70
50 GOTO 10
60 PRINT "THE SUM IS "; X+Y: GOTO 10
70 PRINT "THE DI FFERENCE IS "; Y- X: GOTO 10
User: RUN <CR>
BASI C: ENTER VALUES FOR X AND Y ?23. 6, 98. 04 <CR>
TYPE 1 TO ADD AND 2 TO SUBTRACT X FROM Y
User: ?2 <CR>
BASI C. THE DI FFERENCE IS 74. 44
ENTER VALUES FOR X AND Y 7234, 89 <CRrR>
TYPE 1 TO ADD AND 2 TO SUBTRACT X FROM Y
User: ?1.9 <CR> (1.9 is truncated to 1 by BASIC.)
BASI C: THE SUM IS 323
ENTER VALUES FOR X AND Y ? (The user strikes the MODE
STOP IN LINE 10 key to escape the |oop.)

FOR and NEXT St atenents

General form

FOR var = expl TO exp2 {STEP i}

| | nunerical
expr essi ons

nuneri cal variable

NEXT {var} The statenents between FOR and NEXT
are executed repeatedly as the val ue
samne of var increases fromexpl, to exp2

vari abl e in steps of 1 or in steps of i, if

as used in present .
FOR st at enent

The FOR and NEXT statenents allow you to execute a set of state-
ments an indicated nunber of tines. The variable specified in
the FOR and (optionally) NEXT statenents increases in val ue at
each repetition of the loop. |Its first value is expl, subse-
guent values are determned by adding 1 (or i, if specified) to
the previous value, and the final value of the variable is exp2.
If the starting value is greater than the ending value in the
FOR statenent, the statenents in the |oop are not executed.

After var reaches its final value and the |oop is executed the

| ast tinme, the next sequential statenent is executed. For
exanpl e:
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5 S=1

10 FOR I =1 TO 10

20 S=S*I

30 PRINT I;" FACTORIAL IS ";S

40 NEXT |

50 PRINT "THE LOOP IS FINISHED AND | = "; |

When executed, this programprints the factorials of 1 through
10 as foll ows:

User: RUN <CR>
BASI C: 1 FACTORIAL IS 1
2 FACTORIAL IS 2
3 FACTORIAL IS 6
4 FACTORIAL IS 24
5 FACTORIAL IS 120
6 FACTORIAL IS 720
7 FACTORIAL | S 5040
8 FACTORIAL IS 40320
9 FACTORIAL IS 362880
10 FACTORIAL IS 3628800
THE LOOP IS FINNSHED AND | = 10
READY

The value of a variable specified in a FOR statenment can be
changed within the |oop, affecting the nunber of tines the |oop
w Il be executed. For exanpl e:

10 FOR I =100 TO 50 STEP -5

20 PRI NT |
30 LET I=50
40 NEXT |
This loop will only be executed once because | is set to its

final value during the first pass through the | oop.

You can include FOR/ NEXT | oops within other FOR/ NEXT | oops
provi ded you do not overlap parts of one loop with another. For
exanpl e:

——10 FOR A=1 TO 3
20 FOR B=A TO 30
30 PRINT A*B is |egal
40 NEXT B

50 NEXT A

10 LET Y=10

20 FOR X=1 TO Y
30 FOR Z=Y TO 1 STEP -2 is not |egal
40 PRI NT X+Y

50 NEXT X
—— 60 NEXT Z

Not e: A GO TOor ON..GO TO statenent should not be used to
enter or exit a FOR loop. Doing so may produce a fatal
error. Use the EXIT statenent, described on the next
page, to exit a FOR | oop.
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EXI T St at enent

General form

EXIT n Transfers control to statement n and
term nates any active FOR/ NEXT | oops.
L st at enent
nunber
Exanpl e:
10 EXIT 75

The EXIT statenment all ows escape froma FOR/ NEXT | oop. It
causes the specified statenent to be executed next and
termnates all current FOR/ NEXT | oops. For exanpl e:

100 FOR1 = 1 TON
110 FOR J = 1 TO |
120 C = C+1

130 IF C > 100 THEN EXIT 300

200 NEXT J: NEXT |
250 END
300 PRI NT "MORE THAN 100 | TERATI ONS"

ON...EXIT Statenent

General form

ON exp EXIT n1, n2, ... | f the truncated val ue of exp
is 1, exits to statenent nl,
statenment if exp is 2, exits to state-
nuneri cal nunber ment n2, etc. Oherw se the
expression statenment is ignored.
Exanpl es:

10 ON | EXIT 110, 150
100 ON A+B*C EXIT 300, 320, 130

The ON...EXIT statenent |lets you escape all FOR/ NEXT | oops to a
statenent determ ned by the value of an expression. |If the
truncated value of exp corresponds to a statenment nunber
followwng EXIT, all current FOR/ NEXT | oops are term nated and
control is transferred to that statenent. |If it does not, the
ON...EXIT statenent is ignored.
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10 FORI =1 TO 9
20 READ S
30 ON S+4 EXIT 500, 600, 700

100 NEXT |

110 DATA 1,4,3,6,4,7.9,4,-1
115 DATA 4,3,7,5,4,3,4,6,-2
120 DATA 4,9,4,0,4,5,7,8,-3

The program above operates as follows: Wen a value of Sis
read, it is added to 4 and the result is truncated to an in-
teger. |If this integer is +1, all current FOR/ NEXT | oops are
term nated and statenent 500 is executed; if the integer is +2,
statenment 600 is executed; if the integer is +3, statenent 700
is executed. |If the integer is not +1, +2, or +3, the ON...EXIT
statenment is ignored.

4.5. EXPRESSI ON EVALUATI ON

An expression is any conbination of constants, variables, func-
tions, and operators that has a nunmerical or string value. An
expression is evaluated by perform ng operations on quantities
precedi ng and/or follow ng an operator. These quantities are
cal l ed operands. Exanples of sone expressions and their
operands and operators are:

Oper and Oper at or Oper and
X + Y
A OoR B
| N 2
NOT X

The NOT operator precedes an operand. All other operators join
two oper ands.

When BASI C eval uates an expression, it scans fromleft to right.
It perfornms higher-order operations first, and the results
beconme operands for | ower-order operations. For exanple:

A- B > C The val ue of A-B becones an
operand for the > operator.

Thus, operators act on expressions.
The order of evaluation for all BASIC operators is as foll ows:

Hi ghest - (unary negati on)
| N
| NOT
I o
I + -
| > >= = <> <= <
V AND
Lowest OoR

where operators on the sane |ine have the sane order, and are
eval uated fromleft to right.
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You can enclose parts of a |ogical expression an parentheses to
change the order of evaluation. Expressions in parentheses are
eval uated first. For exanple:

X*2+1ANDA>BORC=D

------- First
---------- Second

----------------- Third

--------------------------- Fourth

---------- First

-------------- Second
------- Third
--------------------------- Fourth

BASI C operators are divided into four types: arithmetic, string,
| ogi cal, and rel ational.

4.5.1. Arithnetic Qperators

The arithnmetic operators act on nunerical operands as foll ows:

A exponenti ate
* mul tiply

/ di vi de

+ add

- subt ract

The results are nunerical.

Not e: BASI C eval uates X*X faster than it does X"2. Eval uati on of
X*X*X is about the sane speed as X"3.

4.5.2. String Operator

The plus operator acts on strings as foll ows:
+ concat enat e

The result is a string. For exanple:

User: PRI NT "BAR' + "tok" <CR> BARt Ok

4.5.3. Relational QOperators
f

A rel ational operator conpares the values of two expressions as
ol | ows:

expression 1 rel ati onal operator expressi on2

The result of a relational operation has a nunerical value of 1
or O corresponding to a |logical value of true or false.
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The rel ational operators are:

Oper at or

<>
>
>=
<
<=

The follow ng expressions with rel ational

Meani ng

Equal to

Not equal to

G eater than

Greater than or equal to
Less than

Less than or equal to

operators are eval u-

ated for A1 =1, A2 =2, X =23, and Y = 4:

Logi cal Val ue Nunerical Val ue
Al > A2 fal se 0
Al <= A2 true 1
X+ Y4 <>7 true 1
X=Y fal se 0
4.5.4. Logical Operators

The result of a | ogical

| ogi cal
follow ng results:

operation has a nuneri cal
0, which corresponds to a | ogi cal
operators AND and OR join two expressions with the

val ue of 1 or

val ue of true or false. The

expressionl AND expression2 True only if both expressionl

Expressi onl OR expression2

and expression2 are true; other-
w se fal se.

Fal se only if expressionl and

expression2 are fal se; otherw se
true.
The foll owm ng expressions are evaluated for A=1, B =2, and
C =3
Logi cal Val ue Nunerical Val ue
C>BANDB> A True 1
C>BANDA=B Fal se 0
C=BANDB=A Fal se 0
C>BORB>A True 1
C>BORA=B True 1
A>CORA=C Fal se 0
The | ogi cal operator NOT reverses the |ogical value of the

expression it precedes.

For exanpl e,

if A, B, and C have the

val ues shown above, the val ues of |ogical expression using the
NOT operator are as foll ows:
Logi cal Val ue Nureri cal Val ue
NOT (C > A Fal se 0
NOT (A = B) True 1
NOT C Fal se 0
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4.5.5. Logical and Relational Qperations in Al gebraic
Conput at i ons

The nunerical value resulting froma logical or relationa
operation can be used in algebraic conputations as shown in the
exanpl e that foll ows.

The program bel ow counts the nunber of 3's in 100 val ues read
from DATA statenents:

10 FOR | =1 TO 100

20 READ A

30 LET X = X + (A =3 When A = 3, X is increased by 1.
40 NEXT |

50 PRINT "OF 100 VALUE
100 DATA 1,5,4,6,7 ,
110 DATA 4,6.7,4,6, 8, 2,

E THREE S'
2,6,7,8,9,3
,0,4,0,3,1,3

4.5.6. Evaluating Expressions in |IF Statenments

The I F statenent eval uates an expression and deci des on an act-
ion based on the truth or falsity of that expression. The IF
statenent determ nes the |ogical value of a statenent as fol-

| ows:

Nureri cal Val ue Logi cal Val ue
0 fal se
nonzer o true

Sone exanpl es of expression evaluations in IF statenents are:
IFA>BTHEN. ......
IF ATHEN. ..........

|F A AND B THEN. .. ..
A and B each have a value of true (nonzero)
of false (0). A ANDBis true only if both
A and B are nonzero.

IF A< B > C THEN. ..
An expression is evaluated fromleft to
right for operators of the sane order. |In
this exanple, A < B has a value of true (1)
or false (0). That value is then conpared
to C. (1 or 0) >Cis either true (1) or
false (0).
Warning: This is not the way to conpare B
with A and C. For such a conparison, use
t he AND operator:

IF A< BANDB > C THEN. ..
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IF A =B = C THEN. ..
A = B has a value of true (1) or false (0).
That value is then conpared to C. (1 or 0)
= Cis either true (1) or false (0).
Warning: This is not the way to test for
t he equi val ence of A, B, and C. For such a
test, use the AND operator:
IF A= B AND B = C THEN. ..

IF A=B+ C THEN. ..

The arithnmetic operation is performed first,
giving a value for B+ C  Then Ais either
equal to that value (true or 1) or not

equal to that value (false or 0).
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| F St at enent

CGeneral forns: calculator (if no
statenment nunber is
speci fi ed)

| F exp THEN n If the value of exp is true, execute
statement n next.
L__n is a statenment nunber in all of the

forms shown here

exp is a logical expression

in all of the fornms shown here

| F exp THEN n1 ELSE n2 |If the value of exp is true, execute
statenent nl next; otherw se execute
statenment n2 next.

| F exp THEN statenentl : statenment2 : ...
|f the value of exp is true then
execute the specified statenent(s).

| F exp THEN statenentl : statenent2 :

ELSE statenent3 : statenent4 : ..

| f the val ue of exp is true then
execute the statenent(s) follow ng
THEN; ot herw se execute the state-
ment (s) follow ng ELSE.
Not e: The ELSE nust appear on the
sane line as the IF.

| F exp THEN n ELSE statenentl : statenent2 :
If the value of exp is true execute
statenment n next; otherw se execute
the statenent(s) foll ow ng ELSE

| F exp THEN statenentl : statenent2 : ELSE n
|f the value of exp is true then
execute the statenent(s) follow ng
THEN; ot herw se execute statenment n
next .

Exanpl es:

10 IF A > B THEN 250

100 I F A=C AND NOT B THEN PRI NT "ERRCR': GO TO 350
200 IF X1 OR Y2 THEN 750 ELSE 305
300 I F NOT R THEN I NPUT "R=", R ELSE 700

The I F statenment eval uates a | ogi cal expression and then takes
action based on its value. A true value causes the statenent
nunmber or statenent(s) following THEN to be executed next. |If
there is an ELSE cl ause, a fal se value for exp causes the state-
ment nunber or statenent(s) followi ng ELSE to be executed next.
Execution continues with the statenent following the IF state-
ment, provided control has not been transferred el sewhere.
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In the exanple below, IF statenents are used to create an auto-
matic tax table:

10 I NPUT "WHAT | S THE TAXABLE | NCOVE? $", |
20 IF 1 <= 2000 THEN T = .01*1 : GO TO 200
30 IF 1 <= 3500 THEN T = 20 + .02*I : GO TO 200
40 IF I <= 5000 THEN T = 50 + .03*1 : GO TO 200
50 IF 1 <= 6500 THEN T = 95 + .04*I : GO TO 200
60 F 1 <= 9500 THEN T = 230 + .06*1 : GO TO 200
70 F 1 <= 11000 THEN T = 320 + .07*I : GO TO 200
80 IF 1 <= 12500 THEN T = 425 + .08*I : GO TO 200
90 IF | <= 14000 THEN T = 545 + .09*I : GO TO 200
100 IF | <= 15500 THEN T = 680 + .1*1 : GO TO 200
110 T = 830 + . 11*|

P

RINT "THE TAX IS $";

—
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SECTION 5

5. ADVANCED BASI C

The statements described in this section make Extended BASIC s
nmore powerful features available for use:

*Wth subroutines and functions, you can define activities that
will be perfoned when a sinple call is nmade or when a function
name i s specified.

*By using string functions and statenments, you can nani pul ate
character data.

*Wth di nensioned vari abl es, you can set aside storage to
qui ckly and easily mani pul ate | arge vol unes of data.

*Using the cassette tape storage and retrieval commands and
statenents, you can save data for |ater use.

*Wth the formatting capabilities of the PRINT statenent, you
can control the appearance of nuneric out put.

*Using tinme and space constraints in the I NPUT statenent, you
can control the response to an | NPUT pronpt.

*Through cursor-controlling statenents and functions, you can
draw on the screen.

*Cal i ng upon commands as statenents in a program you can set
system characteristics, |eave BASIC, and delete the program

*Wth the error control statenents, you can predeterm ne a
course of action if an error should occur in a program

5. 1. SUBROUTI NES

| f you have a particular task that nust be perfornmed severa
times during the execution of a program you can wite a
subroutine to performthat task and then sinply activate the
subroutine at the appropriate tine. Wen a subroutine is called
fromany point in the program the statenents of the subroutine
are executed and then control returns to the statenent foll ow ng
the calling statenent. Variables are not reset or redefined
before or after a subroutine's exection.

I n Extended BASI C, subroutines are called by specifying the
first statenent nunber of the routine in a GOSUB or ON...GOSUB
statenent. Control returns to the statenent after the calling
statenent when a RETURN statenent is encountered.
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GOSUB St at enent

Ceneral form
GOSUB n Executes the subroutine begi nning
at statenent n.
st at enent nunber
Exanpl e:

10 GOSUB 270

The GOSUB st atenent causes i mredi ate execution of the subroutine
starting at the specified statement nunber. After the sub-
routi ne has .been executed control returns to the statenent
follow ng the GOSUB statenent. For exanple

100 P = 2000, Y =5 R = .06
110 GOSUB 200
120 PRINT "THE PRI NCI PAL AFTER 5 YEARS IS ": P

200 REM This subroutine finds the principal after
210 REM Y years on an R%investnent of P dollars.

220 FOR N=1 TOY Sub-
230 P =P + R*P routine
240 NEXT N

250 RETURN

Calls to subroutines can be included within a subroutine. Ex-
tended BASI C al |l ows any | evel of nested subroutines. Nested
subroutines are executed in the order in which they are entered.
For exanpl e:

100 GOSUB 200

110 PRI NT A
200 FORI =1 TOR ] Execution of this subroutine is
210 IF I = R GOsuUB 370 interrupted when =R After the
220 A = A+ X*2 subroutine at 370 is executed,
230 NEXT | statenents 220 - 240 are executed
240 RETURN _| and control returns to statenent 110
370 I NPUT "J=",J | This subroutine is executed before
: t he execution of the subroutine at
: 200 is conpl ete.
430 RETURN —
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RETURN St at enent

General form
RETURN Transfers control to the statenent
follow ng the GOSUB or ON...GOSUB
statenent that called the subroutine.
Exanpl e:

100 RETURN

The RETURN st at ement causes the exit of a subroutine. Wen a
GOSUB or ON...GOSUB statenent transfers control to a set of
statenments ending with a RETURN statenent, the |ine nunber of
the calling statenent is saved and control is returned to that
I ine plus one when the RETURN statenent is encountered.

A RETURN statenent will term nate as many FOR/ NEXT | oops as
necessary to return to the calling GOSUB statenment. RETURN
statenents can be used at any desired exit point in a subrou-
tine. For exanple:

10 GOSUB 50
S —

50 X = 700
60 FOR| = 1 TO X

90 RETURN
100 NEXT |

10 X = 100
[ 20 FOR1 =1 TO X

100 GOSUB 150

150 I NPUT X Y, Z
160 IF X = 0 THEN RETURN —
200 RETURN

| 210 NEXT |
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ON. .. GOSUB St at ement

General form

ON exp GOSUB nl1, n2, ... Executes the subroutine begin-
ning with statement nl1 if the
L_ state- value of exp is 1, executes the
nuneri cal ment subroutine beginning with
expression nunber statenent n2 if exp is 2, etc.
Exanpl es:

10 ON X GOSUB 120, 150
100 ON S+A/ B GOSUB 500
200 ON N G&OsuB 90, 500, 10

The ON...GOSUB eval uates, then truncates the expression (exp).
If the value is 1, the subroutine starting at statenent nl is
executed; if 2, the subroutine starting at statenent n2 is exe-
cuted; etc. If the truncated value of exp is less than 1 or
greater than the nunber of statenents specified, BASIC executes
the next line. After the subroutine has been executed, control
is transferred to the statenent following the ON. .. GOSUB st at e-
ment. For exanpl e:

5 | NPUT "ENTER TWO NUMBERS ", X, Y
10 PRINT "DO YOU WANT TO ADD (1), SUBTRACT (2),"
20 PRI NT "MULTIPLY (3), OR DIVIDE (4) THE NUMBERS"
30 | NPUT |
40 ON | GOSUB 100, 200, 300, 400
50 PRINT "THE ANSWER IS "; A
60 END

100 A = X+Y
110 RETURN
200 A = X-Y
210 RETURN
300 A = X*Y
310 RETURN
400 A = X Y
410 RETURN

5. 2. FUNCTI ONS

Functions are simlar to subroutines in that they performa task
that may be required several tinmes in a program They differ in
that functions can be used in expressions. After execution, the
function itself has a value. For exanple:

10 LET A = SQR(176) + B
SQR is the square root function and 176 is its argunment. \Wen
statenent 10 is executed, BASIC conputes the square root of 176

and assigns the value to SQR(176); then B is added and the sum
is assigned to A
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SQR is one of the many functions supplied by Extended BASIC
O hers are presented on the pages that follow

Besi des the functions supplied by BASIC, you can create your own

one-line or nmulti-line functions using statenents described in
this unit.

5.2.1. General Mthematical Functions

General forns:

ABS( exp) The absol ute val ue of exp.

EXP( exp) The constant a raised to the power exp.

| NT( exp) The integer portion of exp.

LOH exp) The natural |ogarithmof exp.

LOGLO( exp) The | ogarithm base 10 of exp.

RND( exp) A random nunber between 0 and 1.
exp may be 0, -1, or n.

SQR( exp) The square root of exp (exp must be
positive).

SG\( exp) The sign of the value of exp; 1 if
positive, -1 if negative, 0 if zero.

[___exp is a nuneri cal
expression in al

t hese functi ons.
Exanpl es:
10 LET X = EXP(X) - LOXY)

100 PRINT "THE ANSWER | S "; | NT(A*B)
200 I F ABS(X"2-Y72) > 10 THEN 250

The use of all these functions in a programis straightforward
except for the RND function. This function behaves as if a
tabl e of random nunbers were available, and an entry in the
table were returned. The selection of which entry in the table
is returned depends on the argunent:

Ar gunent Val ue returned
0 Returns the next entry in the table
-1 Returns the first entry, and resets the
table pointer to the first entry
n Returns the entry follow ng n

Al t hough the random nunbers generated are between 0 and 1
nunbers in any range may be obtained with an appropriate
expression. The followng line gives randomintegers between 1
and 99:

30 X = | NT( RND( 0) * 100)
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5.2.2. Trigononetric Functions

General forns:

SI N( exp) The sine of exp radians.

COS( exp) The cosi ne of exp radi ans.

TAN( exp) The tangent of exp radians.

ATN( exp) The arctangent of exp; the answer is in
radi ans.

exp is a numerical expression
in all these functions.

Exanpl es:
10 PRINT "THE SIN OF ";Y;" IS ";SINY)

100 LET R = SIN(A) "2 + COS(A) "2
200 | F ATN(14.7) < 1 THEN 400

5.2.3. User-Defined Functions

You can define your own functions maki ng them avail able for use
in the current program A function's value is determ ned by
operations on one or nore variables. For exanple, the
definition below determnes that any tinme FNA is specified with
two values, it will conpute the sumof the squares of those

val ues:

10 DEF FNA(X,Y) = X*X + Y*Y (X*X and Y*Y are used i nstead
of X*2 and Y"2 because the *
operator is faster than the »
operator for squaring nunbers.)

The function defined in statenent 10 can be used as foll ows:

100 A = 50, B = 25
110 PRI NT FNA(A B)

When executed, statenment 110 will print 50 squared + 25 squared,
or 3125.

The rest of this unit describes in detail how to define and use
functions of one or nore |ines.
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DEF St at enent

General forns:
DEF FNvar(varl, var2, ... ) = exp
| | | L expression
vari abl e
Defines a one-line function
t hat eval uates exp based on
t he val ues of varl, var2, etc.
DEF FNvar (varl, var2, )
: I I I vari abl e
RETURN exp Defines a multi-line function
: t hat eval uates exp based on
: expression t he val ues of varl, var2, etc.
FNEND
Exanpl es:
10 DEF FNX(A, B, C) = A*B/ SIN(C)
100 DEF FNAL(R S)
110 X=0
120 FOR1 =1 TOR
130 X = X + R*S
140 NEXT |
150 RETURN X
160 FNEND
The vari abl es and expression used to define a single-line or
multi-line function can be either nuneric or string. However,

t he vari abl es and expression nmust agree in type. That
you are defining a nuneric function, use a nuneri cal
the function's nane, and return a nuneric value as the
the expression. The sanme is true for string functions.
Exanpl es are:

is, if

variable in

val ue of

10 DEF FNAL(U)

100 DEF FNA1$( U$)

200 DEF FNZ( X$)

= SIN(U) + COs(U)
" NON" +U$
= VAL(X$(2, 4))

In nmulti-line function definitions,

the value returned is the

val ue of the expression on the sane |ine as the RETURN st at e-

ment .

RETURN statenents can be used to exit nmulti-line function

definitions as desired.

Each definition must end with a FNEND

statenent. For exanpl e:
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100 DEF FNL(A, B, X, Y)

110 S =0

120 FOR'1 =1 TO X

130 S = S + X*Y

140 NEXT |

150 IF A > B THEN RETURN S - A -The value of FNL will be S A
160 RETURN S-B -The value of FNL will be

170 FNEND

I f the function statenents create a new variable, the val ue of
this new variable will be undefined in the calling program |[f
the function uses vari abl es which have been defined in the main
program their value after execution of the function wll be
changed i f execution of the function changed them

FNvar Function Call

General form
FNvar (varl, var2, ... ) Eval uates a user-defined
functi on.
vari abl e
Exanpl es:

10 PRI NT FNX(A, B)
100 Al = FNAL( X1, X2, X3)

The FNvar function call evaluates a user-defined function with
t he same nane and assigns the conputed value to itself. For
exanpl e:

10 DEF FNB(I,
20 FOR X = 1

=1

400 Z =2 +Y
50 NEXT
60 NEXT X
70 RETURN Z
80 FNEND —
90 LET U=2, V=3
100 PRI NT FNB(U, V)

Function definition

Functi on
cal l
This programprints 12 (1 + 2 + 3 summed twce). If X and Y

were already defined in the main program this function wll
change their val ues.
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5. 3. CHARACTER STRI NGS

A character string is sinply a sequence of ASCI| characters
treated as a unit. Extended BASIC perforns operations with
strings as it does with nunbers. The string operations use
string constants, string variables, string expressions, and
string functions.

5.3.1. String Constants

You have encountered string constants earlier in this text.
THE ANSWER | S in the statenent belowis a string constant:

10 PRINT "THE ANSWER | S "; X+Y

A string constant is indicated in a program by encl osing the
characters of the string in quotation marks. However no quo-
tation marks are used when entering a string value fromthe
termnal. Quotation marks cannot be included as part of a
string constant.

The size of a string constant is limted only by its use in the
program and the nenory avail abl e.

Some exanpl es of string constants are:

"JULY 4, 1776"

"Dick's stereo” A string with no characters
"APT #" is called the null string.
In Extended BASIC all | owercase characters are automatically

converted to uppercase except for characters in strings or REM
statenents. Lowercase characters in strings can be entered from
or displayed on term nals having | owercase capability. For
exanpl e:

| NPUT S$ This string has UPPER- and | owercase characters.
PRI NT S$ This string has UPPER- and | owercase characters.

Tel etypes print | owercase characters as their uppercase

equi valents. If you have a term nal w thout |owercase
capability, refer to the termnal's users guide to find out how
it treats | owercase characters.

Control characters can be included in a string. They may be
entered by pressing the control key and the character siml-
taneously if the character has no imediate function. O
control characters can be typed as & where c is the character.
When a control character is printed, the synbol for the
character is displayed or the character's function is perforned
if it has a function. For exanpl e:

10 PRINT "ALPHA &VEJIBETA &M&JGAMVA'

prints the follow ng when executed because the function of
control-Mis carriage return and the funtion of control-J is
line feed:
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ALPHA
BETA
GAMVA

To print a single anpersand, use this form "&&'. For a list of
synbol s and functions of control characters, see Section VII of
the Sol Systens Manual

5.3.2. String Vari abl es

A string variable is a variable that can be assigned a string
value. To distinguish it froma nunerical variable, it's synbol
is asingle letter followed by a dollar sign or a letter, digit,
and then a dollar sign. For exanple: A$, S$, C0%, Z2%

A string variable can contain one to ten characters unless it's
maxi mum si ze has been declared as a value larger than 10 in a
DI M st at nent .

The assignnent statenent assigns values to string variables as
it does with nunerical variables. For exanple:

10 LET A$ = "M SSOURI "

100 S$ A3$
200 R$ "BOX #", T$ = "Address"

5.3.3. String Expressions

String expressions can include string constants, string

vari abl es, and any of the string functions described later in
this unit. 1In addition they may include the + operator, which
means "concat enate" when used with strings. For exanple:

PRI NT " ARGO' +" NAUT" prints ARGONAUT

S$ = " REASON'
PRI NT S$ + "ABLE" prints REASONABLE

String expressions are treated |Iike nunerical expressions in the
LET, I NPUT, READ, DATA, and PRI NT statenents. For exanpl e:

5 PRINT "WHAT IS THE SOURCE OF THE DATA"
10 I NPUT S$
20 |F S$ = "DATA" THEN 70
30 I NPUT X$, Y$, Z$
40 PRI NT "THE LAST VALUE READ WAS "; Z$
60 END
70 READ X$, Y$, 7%
80 GO TO 40
100 DATA "FI RST", "SECOND', "TH RD'

The treatnment of strings in |logical expressions differs from
t hat of nunbers as foll ows:

1. Strings can be conpared using relational operators only

in
within I F statenents.
2. No logical operators are allowed in string expressions.
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When strings are conpared in an |IF statenent, they are conpared
one character at a tine, left toright. |If tw strings are
identical up to the end of one of them the shorter is logically
smaller. The characters are conpared according to their ASCl I
representations (see Appendix 4).

Exanpl es:
"ASCI " IS greater than "073234"
" ALPHA" IS greater than "AL"
"94. 28" is greater than "# and nanme"

The program bel ow shows how an | F statenent can be used to
conpare string val ues:

10 | NPUT "WHAT RANGE OF NAMES DO YOU WANT? ", A$, Z$
20 FOR1 =1 TO 35

30 READ S$

40 |F S$ < A$ THEN 60 Notice that 40 and 50 cannot
50 IF S$ <= Z$ THEN PRI NT S$ be conbi ned because | ogi cal
60 NEXT | operators are not all owed.
100 "Smth, J.B.", "Ronson, CH", "Peale J.P.", "Adans, J.Q"

String DM St at enent

General form

DI M var (n) Speci fies the maxi num si ze of a
L integer string that can be contained in var.
string n is the maxi mum nunber of characters
Exanpl es:

10 DI M S$( 20)
100 DI M A$( 72), B$(55), C$( 15)

The DI M statenent for strings declares the maxi num size of a
string variable. The maximum size is specified as an integer
between 1 and the anount of nenory avail abl e.

The actual length of the variable at any tinme is determ ned by
the size of the string currently assigned to it. |[If a string
value with nore characters than allowed by the DIMstatenent is
assigned to a variable, the rightnost characters are truncat ed.
For exanpl e:

10 DI M S$( 12)
20 LET S$ = "ALPHA | S THE FI RST SERI ES"
30 PRINT S$

When executed, this programprints "ALPHA IS THE", the first 12
characters of the string constant.
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SEARCH St at enent

General form

SEARCH expl, exp2, var Searches exp2 for the first
occurance of expl and sets var
string__J_____J _J to the nunber of the position
expressi on nuneri - at which it is found or O if
cal variable it is not found.

Exanpl es:

10 SEARCH " CAT", M5, N
100 SEARCH A$, RS, |

The SEARCH st at enent eval uates expl and | ooks for that string as
all or part of the value of exp2. If it is found, its |location
is given by var. For exanple:

10 LET X$ = "ANOTHER'
20 LET Y$ = "THE"

30 SEARCH Y$, X$, A
40 PRI NT A

When executed, this programprints 4 as the value of A because
THE begins at the fourth position of ANOTHER

I f expl is not found the value of var is O.

5.3.4. String Functions

The functions described in this unit deal wth characters and
character strings. The substring function lets you extract or
alter part of a string. The LEN function gives the current

| ength of a character string. The ASC and CHR functions perform
conversions between characters and their USASCI | codes. The

VAL and STR functions convert nunbers to strings and vice

versa. Finally, the ERR(O) function gives the |last error nes-
sage to appear.
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Substring Function

General forns:

var(nl, n2) Extracts characters nl through
n2 of the string contained in
positive, var.
string nonzer o nunber
vari abl e
var (nl) Extracts characters nl through
the | ast character of var.
Exanpl es:
10 LET S$ = X$(2, 4)
100 LET A$ (1, 3) = "NON'
200 | NPUT X$(7)
300 LET I'$ = L$ + MH(1,5)

The substring function extracts part of a string allow ng that
section to be altered or used in expressions. The portion of a
string to be extracted is indicated by subscripts between 0 and
32768. Noni nteger subscripts are truncated to integers.

User: LET A$ = "HORSES' <CR>
PRI NT A$(3, 7) <CR> SES Characters 4 through the end
of the string are extracted.

| f the subscripts specify a substring |arger than the current
string or outside the bounds of the current string, an error
results. For exanple, statenents 20 and 30 below result in
errors:

10 LET X$ = "TERM NAL"
20 LET Y$ = X$(1,9)
30 LET Z$ = X$(7, 10)

Substrings can be used to change characters within a | arger
string as shown in the exanpl e bel ow

User: 100 A$ = "abcdefgh" <CR>
200 A$ (3, 5) = "123" <CR>
300 PRI NT A$ <CR>
RUN <CR>

BASI C. ab123f gh
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LEN Functi on

General form

LEN( var) Fi nds the nunber of characters in
the string currently contained in
[__ string var.
vari abl e
Exanpl es:

10 PRI NT LEN(S$)
100 | F LEN(X1$) > 10 THEN 75

The LEN function supplies the current Iength of the specified
string. The current length is the nunber of characters assigned
to the string, not the dinension of the string. For exanple:

10 DI M S$( 15)

15 LET S$ = "COwW
20 PRI NT LEN(S$)

When executed, this programprints 3, the length of the string
COow

ASC and CHR Functi ons

General forns:

ASC( exp) Supplies the USASCI|I code for the
L__ first character in the string ex-
string ex- pressi on exp.
pressi on
CHR( exp) Supplies the character whose
USASCI | code is given by exp
L__ nuner i cal
expr essi on
Exanpl es:
10 LET I = ASC(" %)

100 LET 1'$ = CHR(70)
200 | F ASC(X$) = 65 THEN PRI NT "A"

The ASC and CHR functions perform conversions between characters
and their USASCI| equivalents. ASC returns the USASCI| code for
a character whose value is given by a string expression and CHR
returns a character whose USASCI| code is given by the val ue of

a nunerical expression. A table of USASCI| codes is presented

i n Appendi x 4.
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VAL and STR Functi ons

Ceneral forns:
VAL( exp) Supplies the
string whose
string expression
t hat can be converted
to a deci mal nunber
STR( exp) Supplies the
nunber whose
| numneri cal
expr essi on
Exanpl es:
10 X = 1 * VAL(J9)
100 PRI NT VAL(A3)
200 | F VAL(A$) = 13.2 THEN END
300 X$ = A$ + STR(I)

nunerical value of the
val ue is given by exp

string value of the
val ue is given by exp

The VAL and STR functions perform conversi ons between deci nma

nunbers and strings that can be converted to nunbers.

exanpl e:

10 LET X$ = "33.4"
20 A = 76.5 + VAL(X$)
30 PRI NT STR(A)

When execut ed,
val ue, 109.9, to A
string and prints the string "109.9".

The STR function produces a string that
its argunent,
format set by a PRINT statenent.

User : PRI NT %10F3 <CR>

PRI NT STR(100.01) <CR>
BASIC. | 100. 01]
User : PRI NT 9%#$C

PRI NT STR (99999999)
BASIC.  $99, 999, 999

commeas,

For

this programadds 33.4 to 76.5 and assigns the
Then the STR function converts Ato a

represents the result of
based on the current default nunber
For exanpl e:

printing

Note the use of the 10 character field

Note the use of the dollar sign $ and
as specified in the first

PRI NT st at enent.

The VAL function evaluates the string argunent as a nunber.

Eval uation stops on the first character which is not
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in an arithnetic constant as described in Section 2. 3. 1. For
exanpl e:

User: PRI NT VAL("$99, 999,999") This statenent will result
an IN error due to the $.
PRI NT VAL("99, 999, 999") Evaluation will stop at the
first comm:

BASI C. 99

ERR(0) Function

General Form

ERR( 0) Returns a string consisting of
the | ast error nessage.

Exanpl e:

10 A$ = ERR (0)
20 |F A$(1,2)= "RD' THEN PRI NT “TRY TO READ TAPE AGAI N

The ERR(0) function returns a USASCI| string constant containing
the last error nessage which appeared on the user's term nal.

| f the ERRSET statenent kept the error nessage from appearing,
then the string contains the error nessage whi ch woul d have
appeared. The argunent O nust be given. Since error nessages
can take two forns: "XX ERROR', or "XX ERROR I N LI NE 00000",
care nust be used in conparing the ERR(O) string to other
strings. The first two characters in the error nessage are
sufficient to identify which error has occurred, and may be used
in conparisons. In the exanple above, the error nessage string
is stored in string variable A$, then the first two characters
of of A$ are conpared with "RD' (tape read error). |If there is
a match, then a nessage appears on the termnal telling the user
totry reading the tape again. Simlar statements can be used
to branch to special routines when certain errors occur.

5. 4. DI MENSI ONED VARI ABLES

You can assign many values to a single variable nanme by all ow ng
addi ti onal space for that variable. Such a group of values is
call ed an array and each individual value is an el enent of that
array. The values can be referred to by using subscripts with
the variable nane. For exanple, if Al is an array wth 10

el enents, individual elenments of Al can be referred to as
fol |l ows:

Al(1) refers to the first el enent.
Al( 2) refers to t he second el enment.
Al(lO) refers to the | ast el enment.
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An array can have nore than one dinension as in the foll ow ng
t wo- di nensional, 4 by 3 array:

10 15 30
8.2 7.4 8.6
11. 4 4.0 15
8 11 8.4

A two-di nmensional array is referred to as a matrix. The ele-
ments in the exanple above are referred to by using two sub-
scripts. For exanple, if the nane of the preceding array is T:

T(1,1) = 10
T(1,2) = 15
T(1,3) = 30
T(2.1) = 8.2
T(4,3) = 8.4

To assign additional space to a variable nane so that it can
contain an array of values, you nust dinension it with the DIM
statenent. The nunber of dinensions is determ ned by the nunber
of subscripts specified in the DI M statenent.

DI M St at enent

General forns:

DI M var (expl, exp2,...) Defines an array with one or

nor e di nensions. The size of
_J nunmerical the array is (expl*exp2*...)
numer - expression elenents.

cal variable

DI M var 1(expl, exp2,...),var2(exp3,exp4,...), ...
Defi nes one or nore arrays.
String di mensi on expressions can
be included as well.
Exanpl es:
10 DI M A(100)

100 DI M Al(4,5),1(L, ML), J(2,3,10)
200 DI M X(100),S$(72), Y(1,J, K

The DIM statenent allots space for an array with the specified
vari abl e nanme. The nunber of dinensions in the array equals the
nunber of expressions in parentheses follow ng the variable
name. The nunber of elenents in the array is the product of the
expr essi ons.
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El ements of an array are referred to as foll ows:
var (expl, exp2, ...)
For exanpl e:

10 DI M R(5, 5)

20 FOR1 =1 TO5
30 FORJ =1 TO 5 These statenents store 25
40 READ R(1,J) values in matrix R
50 NEXT J
60 NEXT | _
70 I NPUT "WHI CH ELEMENT? ", A B
80 PRI NT R(A, B
100 DATA 7.2, 8.4, 9.4, 8.6, 7.2
110 DATA 3.4, 3.7, 3.8, 9.5, 7.8
120 DATA 7.7, 2.1, 3.2, 5.4, 5.3, 7.6, 5.3, 6.4, 2.1, 2.0
130 DATA 4.8, 9.7, 8.6, 8.2, 11.4
When executed, this programprints the requested el enments as

shown bel ow

User: RUN <CR>

BASI C: VH CH ELEMENT? 2,3 <CR>
3.8

User: RUN <CR>

BASI C: VH CH ELEMENT? 3,2 <CR>
2.1

The amount of storage necessary for a given array is given by:
9 + (dinmensionl) * (dinmension2) * (dinmension3) ..... etc.

The anobunt of storage that can be assigned to a variable is
determ ned by the total storage available to BASIC. The nenory
limt for BASIC can be changed using the command:

SET ML = exp
L__ nunerical expression

To find out how much free storage you have left at any tinme, use
the FREE(O) function, which prints the nunber of bytes of space
| eft for program and variables. For exanple:

PRI NT FREE(0) <CR>
2960

5.5. USING CASSETTE TAPE FOR DATA STORAGE

The statenents described in this unit allow you to store data on
cassette tape and retrieve it. \Wen using tape, you have the
responsibility of rewinding the tape, positioning it past the

| eader before witing onit, and not witing over data you want
to keep. Review unit 3.4.1 about working with cassette
recorders before storing data on tape.
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All data on a file is stored in string form String storage re-
quires one byte of storage for each character. The nunber of
bytes of tape storage needed to store a string is the nunber of
characters in the string plus one.

Files are divided into bl ocks of 256 bytes. The nunber of
blocks in a file is determned by the length of the file.
There is an end-of-file marker after the last block of the file.

In BASI C you can control your cassette recorder or any other
motor control unit. The TUOFF and TUON commands turns such
units off and on. Their forns are:

TUOFF Turn off all notor control units.
TUON exp Turn on notor control unit exp.
nuneri cal

expr essi on
The TUOFF and TUONN commands can al so be used as statenents to

control notor control units froma program Their use as state-
ments is described later in this unit.

FI LE St at enent

General form

FI LE #n; "nanme", access {,var} Requests read(1l), wite(2),

L1, 2, or read/wite(3) access to
nuner-__J or 3 the specified file. |If
i cal present, var contains the
expression 1to5 access granted.
characters numeri ca
vari abl e
Exanpl es:

10 FI LE #1, " DAT1", 2
100 FILE #3; "SAL", 3, A
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The FILE statement requests access to the naned file and deter-
mnes that that file will be referred to as nunber n in subse-
guent statenments. The value specified for access should be:

1 for read
2 for wite
3 for read/wite

If wite access is requested, the nane specified in the FILE
statenent will be witten on the file as an identifier when a
PRI NT statement wites on the file.

When the FILE statenent is executed, it tells you to prepare a
tape for reading or witing as foll ows:

PREPARE TAPE UNIT n FOR WRITING TG nane
or
PREPARE TAPE UNIT n FOR READI NG FROM nane

To prepare the tape, position it before the file to be read or
written, push the PLAY or RECORD button, and strike any key to
tell BASIC the tape is ready.

PRI NT St at enment

General form

PRI NT #n; expl, exp2, ... Sequentially prints the val ues
of expl, exp2, etc., on the
_J L_____L_expres- specified file.
nuneri cal si on

expr essi on
Exanpl es:

10 PRI NT #3; A B, S$,"CONST", 74.8 + B*C
100 PRI NT #1; X(1)

The PRINT statenent sequentially prints values on the specified
file of a cassette tape, starting after the last item previously
read or printed. The first execution of a PRINT statenent after
a FILE statenent causes the nane given in the FILE statenent to
be witten on the file as an identifier. This nane can be re-
ferred to when the file is read |ater.

The value of the file nunber n is any nunber that can be trunca-
ted to an integer between 1 and 254.
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For exanpl e:

User: LI ST <CR>
10 FILE #3; "EMP', 2
20 DI M S$(30)
30 PRI NT "ENTER EMPLOYEE NAMES AND SS #' S"
40 | NPUT S$
50 IF S$ = "END' THEN CLOSE #3: END
60 PRI NT #3; S$
70 GO TO 40
RUN <CR>
BASI C. PREPARE TAPE UNIT 1 FOR WRITING TG EWM
User: (Positions tape, pushes RECORD, and strikes a key.)
BASI C. ENTER EMPLOYEE NAMES AND SS #' S
User: ?John Di xon 343338749 <CR>
?Alfred DIl 322679494 <CR>
: Periodically there is a pause while data
?END <CR> is witten on the tape.
BASI C. READY
READ St at enent
General form
READ #n; varl, var2, ...{:statenentl:statenent2:...}
numner - L____J__variable Reads values fromfile n and
i cal assigns themto varl, var?2,
expression etc.; the optional statenent
list is executed if an end of
file is encountered.
Exanpl es:

10 READ #2; X, Y, Z, A/ B
100 READ #1;S(1) : PRINT "ECF" : EXIT 200

The READ st atenment sequentially reads values fromthe specified

file and

assigns themto the indicated variables. A list of

statenents separated by colons can be included in the READ
statenent. The statenents in the |list are executed only if an
end of file is encountered during execution of the READ
statement .

For exanpl e:

FILE #1; "VAL",1
DI M A(500)

FOR |1 = 1 TO 500

READ #1; A(1) : EXIT 200

NEXT |

PRINT |;" VALUES READ FROM VAL"
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REW ND St at enent

General form
REW ND #n1l, #n2, . .. Rew nds the specified files.
\_‘_numeri cal expression
Exanpl es:

10 REW ND #3
100 REW ND #1 -1, #5

The REW ND statenent activates the cassette recorder so that you
can rewind tape at the appropriate tinme. The follow ng nessage
is printed:

PREPARE TAPE UNI T n FOR REW NDI NG
As soon as you have rewound the tape, strike any key to tell
BASI C t o proceed.

CLOSE St at enent

General form

CLCSE #n1, #n2, ... Cl oses the specified files.
u_numri cal expression
Exanpl es:

10 CLOSE #3
100 CLOSE #I-J, #1 +J, #1

The CLOCSE statenment nakes the specified files unavailable for
reading or witing. They cannot be accessed again until another
FI LE statenment requests access. For exanple:

110 FI LE #1; "NAMES', 2
120 PRI NT #1; N$
. Here file #1 refers to a file
. cal | ed NAMES.
200 CLCSE #1
210 FILE #1; "SALS', 2
. Here file #1 refers to a file
call ed SALS.

5-22 BASI C



TUOFF and TUON St atents

General forns:

TUOFF Turns off both tape notor control
units.
TUON exp Turns on tape notor control unit

nuneri cal exp. exp nust evaluate as 1 or 2.
expressi on

Exanpl es:
10 TUON 1

100 TUCFF
200 TUON K-1

The TUOFF and TUON statenents let you turn the cassette reader
off and on fromyour program They actually control two reed
relays, which have isol ated | ow power contacts appearing at

J8 and J9 of the Sol Term nal Conputer, or J1 and J2 of the CUTS
nodul e. The cl osure of these contacts under program control can
be used for general purpose control applications, provided that
that extra power handling circuitry using relays or sem conduc-
tors is used when necessary. The reed relay contacts are SPST
and wll handle .5 Amp, 100 VDC, wth a maxi mnum of 10 watts for
a resistive | oad.

For exanpl e:

10 DI M A( 100)

20 TUON 1

30 FOR | = 1 TO 100

40 READ A(1)

50 IF A(1) = 0 THEN TUOFF : END
60 NEXT |

70 DATA 1,2,3,4,5,6,7,8,9,0

EOF Functi on

General form
ECF(fil e nunber) Supplies the status of the specified
L__nunerical eiégsgsion
Exanpl es:

10 PRI NT EOF(2)
100 | F EOF(1) = 4 THEN 150

The EOF function supplies the current status of the specified
file as fol |l ows:
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Val ue of EOF Meani ng

Fil e nunber was not decl ared.
The | ast operation was FILE.

The | ast operation was READ.

The | ast operation was PRI NT.
The | ast operati on was REW ND
Not used.

The | ast operation was READ EOF.

DU WNEFLO

5.6. CONTRCLLI NG THE FORVAT OF NUMERI C OQUTPUT

In Section 4 the PRINT statenent was described in its sinplest
form in which the output is automatically formatted. Addi -
tional format specifiers may be added to the PRI NT statenent
whi ch give great control over the format.

Formatt ed PRI NT St at ement

General form

PRI NT exp, exp, ... format elenment, exp, exp, ..
expr essi ons not expr essi ons
affected by the affected by the
format el ement format el ement

O nore generally:
PRI NT ele, ele, ele, ele...

L_connas or sem col ons may separate
el enent s

el enments consi sting of:
numeri ¢ expressi ons,
string expressions, or
format el enents

Exanpl es:

10 PRINT A; %C8l: SQR(2 + C); %t10F3
20 PRINT 9&5F1; ((A=12) AND B), 9D, A B,
30 PRINT % A(1, 1); "next is"; B(2,2)

The general formconsists of zero or nore expressions to be
printed according to default format, followed by a format

el ement, followed by one or nore expressions to be printed ac-
cording to the format specified in the format el enent. The sane
PRI NT statenent can also contain additional format el enents

whi ch control additional expressions which follow them The for-
mat el enent produces no printed results of its own; it controls
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the formin which subsequent nunbers are printed. A format ele-
ment controls only the expressions following in the same PRI NT
statenent, up to the next format elenent, if any. Using a a
special format option it is possible to redefine the default
format used in all follow ng PRINT statenents which contain
expressions not controlled by a specific format el enent.

A format el enent has the general form

% format options}{format specifier}
The percent sign %is required, and distinguishs the format el e-
ment from an expression to be printed. Format options, which
are not required, add special features such as commas, and
define the default format. The format specifier, also not
requi red, defines:

1) The nunber of colums to be occupied by a PRI NTed
expression (field wdth),

2) The type of nunber to be printed: integer, floating point,
or exponential, and

3) The nunber of places to the right of the decimal point to
be printed.

The follow ng format options are avail abl e:

Opt i on Pur pose

$ Pl aces a dollar sign $ in front of the nunber

C Pl aces conmas (,) every three places as
required, for exanple: 3,456, 789.00

Z Suppresses trailing zeros after the deci mal
poi nt ..

+ Places a plus sign + in front of all positive
nunbers. (A mnus sign - is always printed in

front of negative nunbers.)

# Sets the format el enent containing it as a new
default format used by subsequent PRI NT
statenments, as well as by expressions
i mredi ately foll ow ng.

D Resets the format to the current default.
Since the default format is already defined,
this option is used alone only: % is the
conplete format el enent.
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Only one format specifier may appear in a format el enent.
Format specifiers have the follow ng four forns:

Specifier For mat

nl I nteger. Nunmbers will be printed in a field
of wdth n. n nust be between 1 and 26.
If the value to be printed is not an integer,
an error message will be printed.

nFm Floating Point. Nunmbers will be printed in a
field of wdth n, wwth mdigits to the right
of the decimal point. n nust be between 1 and
26, and mnust be between 1 and n. Trailing
zeros are printed to fill width m unless the
Z option is specified. |If the specified field
can not hold all the digits in the value to
be printed, the value is rounded up to fit.

nEm Exponential. Nunbers will be printed in a
field of wdth n, wwth mdigits to the right
of the decimal point. At the end of the field
five characters will be printed containing the
the letter E, a plus or mnus sign, and space
for an exponent of one to three digits. The
exponent may range from-126 to +126. One
and only one digit is printed to the |eft of
the decimal point. The field width n nust be
at least 7 to contain one significant digit
plus the 5 characters of the exponential no-
tation. n nust be from7 to 26, and m nust
be fromO to n. Here is an exanple of a num
ber printed in 10E3 format: 1.234E-123. |f
the specified field can not hold all the di-
gits in the value to be printed, the value is
rounded up to fit.

none Free Format. |If a format el enent consisting
of a percent sign alone is used, the fornat
wi |l becone the free format as used in the
sinple unformatted PRINT statenment. In free
format, integer, floating point, or exponent-
ial format is automatically sel ected dependi ng
on the value of the nunber to be printed, and
a field width sufficient to hold all the di-
gits of the nunber is used. The format options
may be added to free format, by using a per-
cent sign followed by one or nore fornat op-
tions, wth no format specifier.

The field wwdth n in the format specifiers above nust be |arge
enough to hold all the characters to be printed, including
signs, decinmal points, conmas, dollar signs, and exponents. |If
the field wwdth is larger than necessary to contain all the
characters to be printed, extra blank spaces are added to

the left of the printed characters to fill the field. (In
exponential format, blanks are added between the nunber and
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its exponent.) Extra field wdth can be used to create col umms
of printed output spaced at desired intervals. |f sem colons
are used to separate the format el enents and expressions in a
PRI NT statenent, the field widths given in the format specifiers
will be adjoining in the output. This does not nean that num
bers printed will have no spaces in between; that depends on
whet her the nunber fills its field.

I f commas are used to separate the format el enents and expres-
sions, there nmay be extra space added between the fields. The
total width of the output is tabulated at fixed 14-character

intervals. |If a given nunber has not used the full 14 charac-
ters, the field for the next nunber will begin at the next 14-
character interval. |In other words, if field widths of 14 or

| ess are used, the nunbers will appear in 14-character col umms.
If field widths of 15 to 26 are used, the nunbers will appear in
28-character colums. A mxture of sem col on and conma separ at -
ors may be used to give variabl e spacing.

Normal |y, after a PRI NT statenent has been executed, the cursor
or print head noves to the beginning of the next line, so that
the output fromthe next PRINT statenent appears on a new line.
If a semcolon is used at the end of a PRINT statenent, the
return of the cursor or print head is inhibited so that the
output fromthe next PRINT statenent will appear on the sane
line, If a conmm is used at the end, the cursor or print head
advances to the beginning of the next 1l4-character interval, as
when commas separate elenents within the PRI NT statenent.

Here are sone exanples of useful fornat el enments

MONATARY FORM
9Y$CL1F2
floating point form eleven characters in w dth,
with two of those characters to the right of the
deci mal poi nt

commas W I | separate every three digits

dollar signs wll be printed in front of each nunber
Exanpl es of output:

$200. 00 $9, 983. 00
$35. 34 $100, 000. 00

SClI ENTI FI C FORM
YZ15E7
Exponential notation, fifteen characters in w dth,
with seven of those characters to the right of the
deci mal poi nt

Trailing zeros will be suppressed
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Exanpl es of output:

1. 1414 E+ 2
9. 4015687E- 104
3. E+ O

The sanpl e program segnent below illustrates how format el enents
can interact:

10 PRI NT %#$Cl1F2; This statenent sets the nonatary form given
above as the new default format.

20 PRINT A, 42.3, P/I
The val ues of these expressions wll
be printed according the default
format in statenent 10.

30 PRINT B9; $+26F8; P, |; %O, P/I
B9 will be printed according to state-
ment 10. %+-26F8 sets a new format for
P and I which followit. % resets
the format to the default of statenent
10. P/1 is printed accordingly.

5. 7. CONTROLLED I NPUT

You can include paraneters in the INPUT statenent to control the
nunber of characters that can be entered fromthe term nal and
the time allowed to enter them This feature is useful when you
want only certain types of answers to questions, or when testing
soneone's ability to answer quickly.
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Control |l ed | NPUT St at enent

General forns:

| NPUT, (#chars,t) varl, var2, ... Enters values fromthe
term nal and assigns
numeri cal themto varl, var2
expression etc.; however, only
vari abl e #chars characters can
typed by the user and
the user has t tenths

of a second to
respond.

| NPUT (#chars,t) " nessage", varl, var2, ..
Sanme as above, but a

string message is printed as
const ant a pronpt before val ues
i ncl udi ng are accepted fromthe
its quotes termnal, and before

ti mng begins.
Exanpl es:

10 I NPUT (3, 10) X

100 I NPUT (20,) N$, A$

200 | NPUT (,100) A, B, C

300 | NPUT (10, 300) "WHAT |S THE DATE?" , DS

The controlled I NPUT statenent |ets you specify how many charac-
ters can be entered and how nuch tinme is allowed to respond.

As soon as #chars characters have been typed, BASIC generates a
carriage return and accepts no nore characters. |If the user
takes nore than t tenths of a second to respond, BASIC assunes a
carriage return was typed.

| f the value of #chars is 0, as many as 131 characters can be
entered. If the value of t is 0, the user has an infinite
anount of tine to respond.

For exanpl e:
5 DM A3$(3)
10 FOR X =1 TO 9
20 FORY =1 TO 9

; RAUESE
40 I NPUT (3, 100) A$
45 A = VAL(A$)
50 |F A <> X*Y THEN PRINT "TRY AGAIN' : GO TO 30
60 NEXT Y
70 NEXT X

When executed, this program accepts a three-character answer
fromthe user and waits 10 seconds for a response.
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5. 8. ERROR CONTROL

Using the error-control statenents described bel ow, you can tel
BASI C what statenent to execute in the event of an error. The
ERR(0) function gives a string containing the |ast error nes-
sage.

ERRSET and ERRCLR St at enents

General forns:

ERRSET n Determ nes that statement n will be
L_ executed if an error is detected by
st at enent BASI C.
nunber
ERRCLR Clears the effect of the | ast ERRSET

statement .
Exanpl es:

10 ERRSET 75
100 ERRCLR

The ERRSET statenent |lets you determne that a certain statenent
w ||l be executed when an error occurs. Once an error has
occurred, the ERRSET statenent is no |longer effective. The
ERRCLR statenent erases the effect of the nbst recent ERRSET

st at enent .

ON. . . ERRSET St at enent

General form

ON exp ERRSET nl1, n2, ... Est abl i shes whi ch st at enent
L_ w Il be executed in the event
numeri - st at e- of an error. If expis 1,
cal expression nent statenent nl is selected, if
nunber exp is 2, statenent n2, etc.
Exanpl es:

10 ON | ERRSET 105, 250, 400
100 ON A-J ERRSET 50, 300

The ON...ERRSET allows you to conditionally determ ne which
statenment will be executed if an error occurs. Once an error
has occurred, the ON...ERRSET statenment is no longer in effect.
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ERR(0) Function

General Form

ERR( 0) Returns a string consisting of
the | ast error nessage.

Exanpl e:

10 A$ = ERR(0)
20 |F A$1,2 = "RD' THEN PRI NT "TRY TO READ TAPE AGAI N

The ERR(0) function returns a USASCI| string constant containing
the last error nessage which appeared on the user's term nal.

| f the ERRSET statenent kept the error nessage from appearing,
then the string contains the error nessage whi ch woul d have
appeared. The argunent O nust be given. Since error nessages
can take two forns: "XX ERROR', or "XX ERROR IN LI NE 00000" care
nmust be used in conparing the ERR(O) string to other strings.
The first two characters in the error nessage are sufficient to
identify which error has occurred, and may be used in conpar-

isons. In the exanple above, the error nessage string is stored
in string variable A%, then the first two characters of of A$
are conpared with "RD' (tape read error). |If there is a match

then a nmessage appears on the termnal telling the user to try
reading the tape again. Simlar statenents can be used to
branch to special routines when certain errors occur.

5.9. COMVANDS CAN BE STATEMENTS AND STATEMENTS COMVANDS

There are a nunmber of commands that can be included in prograns
as statenents. You have al ready encountered two: the TUON and
TUOFF conmands. Mpst commands that an e statenents are used
for systemcontrol. The SET commands set system characteristics
and t he BYE and SCRATCH commands | et you | eave BASIC or erase
your program Section 2.5, The Cal cul ator Mdde of BASIC, shows
how statenents nmay be directly executed without being in a pro-
gram Appendix 1, the conmmand and statenent summary, lists

whi ch commands may be used as statenents, and which statenents
as conmands.

5.9.1. The SET Conmands
The SET commands | et you determ ne system characteristics. Each
SET command except SET M. can be used as a statenent in a pro-
gram The SET commands are:

SET DS = exp Sets the video display speed to exp. The

| arger the value of exp, the slower the
di spl ay speed. The default value is O.
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SET I P = exp Sets the Sol os/Cuter pseudo input port
to the value of exp
SET OP = exp Sets the Sol os/Cuter pseudo output port
to the value of exp
SET DB = exp Di spl ays the character whose USASCI
code is exp on the screen at the current
cursor position.
SET LL = exp Sets the line length for BASIC output to
exp.
numeri cal
expr essi ons
SET ML = exp Sets the menory I[imt. BASIC will not
use addresses higher than exp for pro-
gram or data storage. Cannot be used
as a program st at enent.
Exanpl es:
User: 10 SET LL = 10 <CrR>
20 PRINT "THE LINE I S TOO LONG' <CR>
RUN <CR>
BASI C. THE LI NE |
S TOO LONG
User: SET DB = 99 <CR>c

5.9.2. BYE and SCRATCH Commands

The BYE and SCRATCH commands can be used as statenent, so you
can exit BASIC froma programor erase the current program For
exanpl e:

10 PRINT "NOW 1" M HERE"
20 PRINT "NOWI' M NOT"
30 SCRATCH
When executed, this programprints:

NOW 1' M HERE
NOW 1" M NOT

and then erases itself.

5.9.3. CURSOR CONTRCL

You can control the position of the cursor or use it to draw on
t he screen using the CURSOR statenent and ot her devices
described in this unit. The current horizontal position of the
cursor or print head is given by the POS(0) function.
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CURSOR St at enent

General form

CURSOR {expl}{, exp2} Moves the cursor to line expl and
and character exp2. |If either is
nuneri cal ommtted, the |ast value placed in
expression that position will be used. Expl

can be any nunber 1 through 16, and
expl can be any nunber 1 through 64.

Exanpl es:

10 CURSCR |, J
100 CURSOR FNA(L)
200 CURSCR , X*Y

You can use the CURSOR statenent to position the cursor and then
use a PRINT or SET DB statenent to display a character in that
position. Wth the SET DB statenent, you can display any
character avail able on your video display. You can also print
any of the control characters that have an effect on the screen,
such as &K, which clears the screen

For exanpl e:

10 PRI NT " &K"
20 FOR| = .1 TO 3.14 STEP .1
30 LET X = SIN(I)

40 CURSCR | *10, X*10

50 PRI NT "*"

60 NEXT |

POS(0) Function

General Form

POS( 0) Returns a nunber between 0 and
131, representing the current
hori zontal postion of the cursor
or print head.

Exanpl e:

10 IF (63 - POS(0)) < LEN(A$) THEN PRI NT

In Extended BASIC a |line of output fromthe PRI NT statenent can
be up to 132 characters long. The character positions are num
bered O to 131 starting fromthe left. After a PRI NT statenent
and after sonme other types of operations, the cursor on the
video display (or the print head if the output device is a
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printer or teletype) is left in a new position. The val ue of
the POS(0) function is a nunber between 0 and 131 representing
the current position of the cursor (or print head). |If the SET
LL = exp command or statenent has limted the line length to

| ess than 132 characters, the value returned by the POS(0)
function will be limted to the new val ue.

Line length varies with output device. The video display of the
Sol Term nal Conputer has a line length of 64 characters, but if
a line longer than 64 characters is printed, sone of the extra
characters will be automatically printed on a newline. 1In the
exanpl e above the nunber of characters remaining on the |ine

(63 - POS(0)) is conpared with a string A% which will be print-
ed. If the string will not fit on the remainder of the line the
statenent PRINT is executed which positions the cursor on the
begi nning of a new |line.
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SECTI ON 6

6. MACH NE LEVEL | NTERFACE

One of the functions of BASICis to isolate the user fromthe
operations and requirenents of the specific conputer on which he
is working. BASIC does all interpreting and executing of
commands and prograns on whatever conputer is in use, and the
user is free to concentrate only on the logical flow of his
program He can ignore matters such as the absolute |ocations
of his programand data in nenory, and the flow of input and
out put through ports. This isolation could prevent the user
fromdealing with progranms not witten in BASIC, and from
interfacing with other hardware and software, if special tools
were not available within BASIC for doing so.

BASI C provides three tools for addressing absolute nenory | oca-
tions, and three tools for using I/O ports. The POKE st at enent
stores data in a specified nenory address, while the PEEK func-
tion reads data froma specified address. The CALL function
transfers programcontrol to a routine outside of BASIC. The
QUT statenment places a value in a specified I/O port, while the
I NP function reads a value froma specified port. The WAIT
statenent del ays program execution until a specified val ue
appears in a port.

Renmenber that BASIC assunes all nuneric expressions are deci nmal,
so all addresses and port nunbers nust be converted to decina
before use. Appendix 5 contains a table for conversion between
hexadeci mal and deci mal nunbers.

In the descriptions of syntax which follow, "nunerical expres-
sion between 0 and 255" may be interpreted to nean "any expres-
sion allowed in BASIC, which, when evaluated, yields a decinma
val ue between 0 and 255.
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6.1. WRITING TO A PORT OR MEMORY LOCATI ON
POKE and QOUT St atenents

General forns:
PCKE expl, exp2 The val ue exp2 is stored in nenory
| ocation expl.
L__nunerical expression between 0 and 255
numeri cal expression fromO to 65535
QUT expl, exp2 The value exp2 is sent to I/O port exp2
L___nunerical expressi ons between 0 and 255
numeri cal expression between 0 and 255

Exanpl es:

10 PCKE 4095, 11
100 OUJT 248, 0

The POKE and OUT statenents place a val ue between 0 and 255 in a
specified nenory address or I/O port. Since the 8080 m cropro-
cessor can address 65,536 nenory | ocations, and has 256 ports,
these values are set as limts to the value of expl. The value
of exp2 is converted to a one-byte binary val ue.

PEEK and | NP Functi ons

General forns:

PEEK( exp) Supplies the nunerical val ue contained
L__ in menory | ocation exp
nuneri cal expression between 0 and 65535
| NP( exp) Supplies the nunerical val ue contained
in /O port exp

L__.nunerical expression between 0 and 255

Exanpl es:
10 X = PEEK(4095)
100 Y = | NP(249)
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The PEEK and I NP functions return values equal to the contents
of menory location or 1/O port exp. Since the 8080 processor
can address 65,536 nenory | ocations, and has 256 1/0O ports,
these values are set as limts to the value of exp. One byte is
retrieved and its value interpreted as a nunber between 0 and
255.

CALL Function

General form
CALL(expl{, exp2}) Calls a routine at address expl,
passi ng optional exp2 in registers
D and E
numeri cal expression between 0 and 65535
numeri cal expression between 0 and 65535

Exanpl es:

10 X = CALL(34579)
100 PRI NT CALL(18026, 59)

The CALL function invokes a machi ne | anguage programthat begins
at address expl. If exp2 is given, it wll be present as a two
byte binary value in the D and E registers of the 8080 when
control is transferred. A return address is placed on the 8080
stack, so that a RET or equivalent return instructions at the
end of the machi ne | anguage programmay return control to the
BASI C program that invoked it. The routine may place a value in
the Hand L registers to becone the value of the CALL function.
Since Hand L consist of 16 bits, the value returned wl|

consi st of a positive integer between 0 and 65535.

VWAI T St at enent

General form
VWAI T expl, exp2, exp3 Wait until the the value in port
expl ANDed with exp2, is equal to
to exp3
nuneri cal expressions, 0 to 255
numeri cal expression for port, 0 to 255

Exanpl e:
WAI T 248, 128, 128
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When a WAIT statenent is executed, program execution pauses
until a certain value is present in I/O port expl. To determ ne
this val ue, exp2, exp3, and the value in port expl are converted
to one-byte binary values. Each bit in the selected port is
"ANDed" with the corresponding bit of exp2. |If the result is
equal to exp3, program execution continues at the next state-
ment. If the result is not equal to exp3, the program continues
to wait for the specified value. Depressing the MODE SELECT key
will escape fromat WAIT statenent.

Exp2 and the | ogical AND operation provide a way to mask at the
selected port bits which are not of current interest. Assune
for exanple that you want a programto wait until bit 7 at port
F8 (hexadecinal) decones a 1. (In a Sol, port F8 contains the
status of the serial conmmunications channel, and if bit 7 is 1
it means that the UART transmt buffer is enpty. The programis
going to transmt a character out the serial conmunications
channel, but we need to wait until the UART is enpty before

pl aci ng a new character in the port.?*)

First ook in Appendix 5 and find that the decimal value for F8
is 248, so the first part of the statenent is WAIT 248, ..

Next, create an eight bit binary mask, with only the bit of
interest, bit 7, set to 1: 10000000. Note that a O results when
a0inthe mask is ANDed with either O or 1 fromthe sel ected
port. Thus the mask has zeros for all the "don't care" bits.
The deci nmal val ue for 10000000 binary is 128, so the WAIT
statenent now consists of WAIT 248, 128,... The value fromthe
port is ANDed with the mask and conpared for equivalence with
exp3. Since the mask 128 or 10000000 sets the |ast seven bits
of the incomng value fromthe port to zero, the |ast seven bits
of exp3 nust also be zero to achieve a match. You are waiting
for bit 7 fromthe port to beconme 1. Since you "care" about
this bit, bit 7 of the mask is also one, and the result of the
AND operation is also one. Thus bit 7 of exp3 should be 1, and
the entire byte will be 10000000. Converted to decimal, this
value is 128. The conplete statenent is WAIT 248, 128, 128.

* WAI T cannot, be used to nonitor the keyboard status port
of a Sol Term nal Conputer.
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SECTION 7

7. MATRI X OPERATI ONS

A matrix or

matrix variable is a nuneric variable which has been
di nrensi oned with the DIM statenent for two di nensi ons.

A branch

of mathematics deals with the mani pul ation of matrices accordi ng

to specia

No attenpt
prior

Since a matri x has two di nensi ons,
positive integers.

containing rea

three rows

rul es.
described in this section,
invol ving matri x cal cul ati ons according to these speci al
is made here to present the mathmatics of matrices;
background i s assuned.

Ext ended BASI C cont ai ns an ext ensi on,

whi ch allows prograns to be witten
rul es.
a

any element is |located by two
One of these integers may be thought of as

representing rows and the other colums in a table of values. A
three (row) by five (colum) matrix arranged as a table and

constants i s shown bel ow

five colums
| | | | |

— 3.1 4.6 7.0 3.1 0.0

— 3.1 9.9 0.0 7.2 0.0

— 4.4 1.9 5.6 3.3 0.0
Bef ore any cal cul ati ons are made involving matri x vari ables, the

program nust first declare the variables to be matrices in a

di rensi on st at enent.

10 DI M A(10, 2),

Her e,
col umes,
by B+C col ums.
di mensi on.
Co- exi st
exanpl e above,

di nensi on equal

nunber of elenents in matrix A

For exanpl e:

BO(A, B+QO), ...

nunmeric variable Ais given dinensions of 10 rows by 2
and nuneric variable B9 is given dinensions of A rows

Any valid BASI C expression may be used as a

Sinpl e variables and matrices of the sanme name may
in the sanme program
i s i ndependant of the variable A which has not
been di nensi oned.

The matrix A, declared in they

Matrix B9 is therefore given a first
to the value of nuneric variable A not the
In the statenent:

100 DIM C(5, A(9, 1))

matrix Cis given 5 rows and a nunmber of colums equa

val ue of matrix

to the

el emrent A(9, 1). The nenory space needed to

dinmension a matrix is given by the foll ow ng expression:

9 + ((first dinension)

* (second di nension) * 6)

Since a matrix such as A may co-exist with a variable Ain the
program care nust be taken to distinguish the two in program

st at enent s. In

matri x A nmust have subscripts (A(I,

general, A always refers to the variable, while

J)).
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Matrix el ements may be mani pul ated by all the nethods given in
earlier sections of this manual. The program bel ow, for exanple
adds corresponding elenents of matrices X and Y into matrix Z.

10 DI M X(5, 5), Y(5, 5), Z(5, 5)

20 FOR| =1 TO5

30 FORJ =1 TO5

40 Z (1, J) = X(1, J) + Y(I, J)
50 NEXT J

60 NEXT |

In this respect a matrix can be treated |ike any multi-dinen-
sional array. This section presents a special group of state-
ments which can mani pulate entire matrices in one statenment, as
conpared to the exanpl e program above which, while it has the
effect of adding two matrices, actually deals w th individual
matri x elenents, one at a tine. These special statenents al
begin with MAT (for matrix). MAT identifies the statenent as
one dealing with matrices, so wthin such a statenent it is not
necessary to include subscripts. For exanple, the statenent

10 MAT Z = X + Y

acconpl i shes the sane addition process as the program exanple
above, but in only one statenent. Note the effect of the sane
statenent without the initial "MAT":

10 Z2=X+Y
Here, the value of X + Y would be assigned to variable Z

In the descriptions of matrix mani pul ati ons which follow, nvar
is used to refer to a matrix variable. Shape is used to refer
to correspondance in dinmensions. The matrix defined by

DM A(5, 2) has the sane shape as the matrix defined by

DM B9(5, 2), but the matrix defined by DIM C(3, 4) has a
different shape. A matrix defined by DIMD(2, 5 is said to
have di nensions opposite those of matrices A and B9.

7.1. MATRI X | NI TI ALl ZATI ON

The follow ng three statenments may be used to define or redefine
the contents of a matrix:

MAT nmvar = ZER Sets every elenent in matrix nvar to

zero.

MAT mvar = CON Sets every elenent in matrix nvar to
one.

MAT mvar = | DN Sets the matrix to an identity matri x.

mvar nust have equal dinensions for rows
and col ums.
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7.2. MATRI X COPY

If two matrices have the sane shape, the values in one may be
assigned to the corresponding el enents of the other with a
statenent of the form

MAT nvarl = nvar?2

If the matrices in this statenent have a different shape, the
values will be assigned only where there are correspondi ng
el enents with the same subscript. For exanpl e:

10 DIM A(5, 5), B(10, 2)
20 MAT A = B

Here the values in the first five rows of B wll be assigned to
the five rows of A but only the first two colums of A wll
recei ve new val ues since B has only two colums. The el enents
in A which have no corresponding elenents in Bwll retain their
original val ue.

7. 3. SCALAR OPERATI ONS
Each el ement of a matrix may be added, subtracted, multiplied or

di vided the sane expression and placed into a matrix of the sane
shape, using a statenent of the form shown bel ow

Scal ar Qperati ons

General Form

MAT nvarl = nvar2 op (expr)
|———any expr essi on

arithmetic operator (+ - * /)

Exanpl es:
10 VAT A = B * (2.3356)
20 MAT C =D/ (2.35 * C(I, J) + SINX))
30 MAT E=E + 1

mvar 1l and nvar2 nust have identical dinmensions. The parentheses

around expr are required. |If expr includes a matrix, as in the
second exanple, its subscripts nust appear, as in any statenents
not beginning with MAT. If nvarl and nvar2 are the sane nmatrix,

as in the third exanple, the resulting new el enents wll placed
inthe old matri x.
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7.4. MATRI X ARl THMVETI C OPERATI ONS
A matrix may be added, subtracted, or multiplied (but not
di vided) by another matrix, and the result placed in a third
matrix. A statenent of the follow ng general formis used:
MAT nmvar3 = nvarl op nvar?2

L——arithmetic operator (+ - *)

Differing rules apply, depending on the arithnetic operator

used. In addition and subtraction, nmvarl, nmvar2, and nvar3 nust
all have the sanme shape. In nultiplication:

1. mvar3 nust not be the sane matrix as nmvarl or nvar 2. No
check is made to insure this rule is adhered to. If it is
broken, unpredictable results will occur.

2. The first dinmension (row) of nvar3 nust be the sane as the
first dinension of nvarl.

3. The second di nension (colum) of nvar3 nmust be the sane as
t he second di nensi on of nvarl.

4. nmvarl and nvar2 nust have opposite di nensions.

7.5. MATRI X FUNCTI ONS

Two matrix functions may be used to place the inverse or
transpose of a matrix into another matrix.

| nverse and Transpose Functions

CGeneral Forns:
MAT nvar 1 = TRN (nvar 2) Pl aces the transpose of nvar 2
into nmvarl
MAT nvarl = I NV (nmvar 2) Pl aces the inverse of nvar?2
into nmvarl
Exanpl es:
10 MAT A = TRN(B)
20 MAT C = I NV(D99)
mvarl and nvar2 nust not be the sane matrix. In both functions,
mvarl and nvar2 nust have equal dinmensions. No check is nmade to
insure that nmvarl is not the sane matrix as nmvar2. |If they are

the same, unpredictable results will occur. As with al
functions, the argunent nust be w thin parentheses.
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7.6. REDI MENSI ONI NG MATRI CES

The total nunber of elenents in a matrix is the product of its
two dinensions. In any MAT statenent, a matrix may be given new
di nensi ons, as long as the nunber of elenents is not increased.
The new di nensi ons are assigned nerely by giving the new dim
ensions in parentheses following the matrix vari able nanme. For
exanpl e:

10 DI M A(20, 20)
20 MAT B = A(25, 5) + 1

Here matrix A is redinensioned from20 by 20 to 25 by 5.

To understand how the el ements of the orignal matrix are rea-
signed by the new di nensi ons, consider howthe matrix initially
di mensi onned DIM X(2, 3) is reorganized by including new
subscripts X(3, 2). Let us nunber the original elenents:

123
456

Vi sualize these sane elenents in an equivalent |inear array
(as they are actually stored in the conputer's nenory):

123456

When the matrix is given new di nensions, elenents are taken row
by row fromthis equivalent linear array. Wen the |ast el enent
of the first rowis filled, the first elenent of the second row
is filled, and so forth. Here is the resulting arrangenent:

grwEk

2
4
6

|f there are nore elenments in the original matrix than in the
new matri x, elenments at the end of the equivalent |inear array
are not assigned to the new matrix, but remain available if

anot her redi nension should increase the size. A redinension may
only be done in a MAT statenent, and may not be done in a second
DM statenent. The follow ng attenpted redi nention will not

wor k:

DI M A(10, 10)

DIM A(5, 5)

A matrix variable may appear in a DIMstatenent only once. The
exanpl e above violates this rule.
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APPENDI X 1

Ext ended BASI C Command and St atenent Sunmary and | ndex

(M ni num keyword abbrevi ations are underlined. An abbreviation
must be followed by a period. Functions and sonme conmands and
statenents do not have abbreviations. An S follow ng a command
description neans it may be also used as a statenent; a C
followng a statenent neans it may be used as a command.

Command
APPEND file, T

BYE

CLEAR

CONT

DEL

DEL n

DEL nl1l, n2
DEL n1,

DEL , n2

EDIT n

GET file {,Q{, T}

LI ST

LI ST n

LI ST nl1l, n2

APPENDI X 1

COVIVANDS

Descri ption Page

Reads a program stored on a cassette
file and appends it to the current
program

Leaves BASIC and returns to Solos. S

Erases all variable definitions. S

Conti nues execution of a program
stopped with the MODE key or by
a STOP- st at enent.

Del etes all statenents.

Del et es statenent n.

Del etes statenents nl through n2.

Del etes statenents nl through the | ast
statement .

Del etes the first statenent through

statenent n2. Note space before commm.

Allows the edit of statenent n.

Reads a cassette file program for
execution later. C (default) gets
a sem-conpiled file; T gets a text
file.

Lists the entire program

Li sts statenent n.

Li sts statenents nl through n2.

Al-1 BASI C
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LI ST n1,

LI ST , n2
REN
REN n

REN n, i

RUN

RUN n

SAVE file {,Q{, T}

SCRATCH

SET DB=code

SET DS=speed

SET | P=port#

SET LL=length

SET M.=si ze

SET OP=port#

TUCFF

APPENDI X 1

Li sts statenents nl through the | ast
st at enent .

Lists the first statenent through
statenment n2.

Renunbers the statenents starting with
10 in increnents of 10.

Renunbers the statenents starting with
nin increnments of 10.

Renunbers the statenents starting with
ninincrenments of i.

Clears all variable definitions and
executes the program beginning with
the first line.

Executes the program beginning with
statenent n and does not cl ear
vari abl e definitions.

Saves the current programon a cassette
file of the name indicated. C saves

the programin sem -conpiled fornmat.

T saves the programin text format.

The default is C

Del etes the entire program and cl ears
all variable definitions. S

Di spl ays at the current cursor position
the character whose USASCI| code is
supplied. S

Sets the video display speed to the
val ue indicated. S

Sets the Sol os/Cuter pseudo input port
to the value indicated. S

Sets the line length for BASIC out put
to the value specified. S

Sets the nenory |imt for BASIC to the
nunber of bytes specifi ed.

Sets the Sol os/Cuter pseudo output port
to the value indicated. S

Turns off both tape notor relays. S
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TUON uni t # Turns on the specified tape notor re-

lay. S 5-23
XEQ file {,C{, T} Reads and executes a cassette file pro-
- program Use C (default) for sem-com
conpiled files, T for text files. 3-15
STATEMENTS
St at enent Description

CLCSE #file nunberl, #file nunber2, ...
- Cl oses the specified files so that they cannot
be accessed unl ess anot her FlILE statement

requests access. 5-22
CURSOR {L}{, C} Moves the cursor to line L, position C on the
-- Screen. If L or Cis ommtted, its value from

the | ast CURSOR statenent is used. C 5-33

DATA constantl, constant 2, :
- Specifies nunerical or string constants that
can be read by the READ st atenent. 4-6

DEF FNvari abl e(vari abl el, variable2,...) = expression

-- Defines a one-line function that eval uates an
expressi on based on the values of the vari-
abl es i n parentheses. 5-7

DEF FNvari abl e(vari abl el, variable2,...)

-- . Defines a multi-line function that executes
: statenents follow ng using the val ues of
RETURN expression |the variables in parentheses in calcul ations
---. and, when a RETURN statenent is encountered,

returns the value of the expression on the

FNEND same line. FNEND ends the function definition.
- - - - 5-7
DI M vari abl e(di nensi onl, dinmension2, ...)
-- Defines a multi-dinensional nunerical array
wi th the nunber of dinensions specified. C 5-17

DM string variable (size)
-- Decl ares the nunber of characters that can be
contained in the specified string variable. C 5-11

END Ter m nat es execution of the program

- 4-9
ERRCLR Clears the error trap |ine nunber set by the

---- nost recent ERRSET statenent. C 5-30
ERRSET n When an error occurs, BASIC executes statenent

- - n next. C 5-30
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EXIT n

FI LE #fil e nunber;

FNEND

FOR vari abl e

Escapes fromand term nates all current FOR/
NEXT | oops. Statenent n is executed next. 4-14

file name, access requested {, access granted}
Requests read(1l), wite(2), or read/wite(3)

access to the specified cassette tape file.

The file nanme is given by a string expression,

soif it is naned directly, it nust be en-

cl osed in quotation marks.. 5-19

Ends a function definition.

expressionl TO expression2 {STEP interval}

NEXT {vari abl e}

GOSUB n

G&OTO n

| F expression

| F expression

| F expression

| F expression

APPENDI X 1

THEN

THEN

THEN

THEN

The val ue of expressionl is assigned to the

vari able, then the statenents between FOR and

NEXT are executed repeatedly until the vari-

abl e equal s expression2. After each iteration

the variable is incremented by 1, or by the

STEP interval if given. 4-12

Executes the subroutine beginning at statenent
nunber n. Execution continues with the
statenent follow ng the GOSUB st at enent. 5-2

Transfers control to statenent nunber n.
4-10

n
Executes statenent n if the value of the ex-
pression is true; otherw se, executes the next
statenent in sequence. 4- 20

nl ELSE n2

Executes statenent nl, if the value of the ex-
pression is true; otherw se, executes state-

nment n2. 4-20

statenent 1: statenent 2: . ..

Executes statenentl, statenent2, etc. if the

val ue of the expression is true; otherw se,

executes the next statenent in sequence. C 4- 20

statenent 1: statement 2: ... ELSE statenent 3: ..

Executes the statenents following THEN if the
val ue of the expression is true; otherw se,
executes the statenments followng ELSE. C 4- 20
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| F expression THEN n ELSE st at enent 1: st atenent 2: . .
Executes statenent n if the value of the ex-
pression is true; otherw se, executes the
statenent:, follow ng ELSE

| F expression THEN statenent1l:statenent2:...ELSE n
Executes the statenents following THEN if the
val ue of the expression is true; otherw se,
execut es statenent n.

| NPUT vari abl el, vari abl e2, :
-- Accepts values fromthe term nal and assigns
themto variablel, variable2, etc. C

| NPUT "nessage", variablel, variable2,

-- Di spl ays the nmessage as a pronpt and then
accepts values fromthe term nal, assigning
themto variablel, variable2, etc. C

| NPUT (characters, tine) variablel, variable2, :
-- Accepts values fromthe term nal and assigns
themto variablel, variable2, etc. The user

can only type the nunber of characters indica-

ted and has time (in tenths of a second) to
respond.

| NPUT (characters, tine) "nessage", variablel, variable2, ..
-- Di spl ays the nmessage as a pronpt and then ac-

cepts values fromthe term nal, assigning them

to variablel, variable2, etc. The user can
only type the nunber of characters indicated
in parentheses and has tinme (in tenths of a
second) to respond.

{LET} variablel, = expressionl {, variable2 = expression2}...

- Assigns the val ue of each expression to the
correspondi ng variable. The word LET may be
absent. C

MAT nmvar = ZER Sets every elenent in matrix mvar to zero. C
MAT nmvar = CON Sets every elenent in matrix mvar to one. C
MAT nmvar = | DN Sets the matrix to an identity matrix. C

MAT nvarl = nvar2 Copies matrix variable 1 into matrix

- vari abl e 2. C

MAT nvarl = nvar2 op (expr)

- Perforns the sane scal ar operation on each
el ement of matrix variable 2. op is
+ - *or |/ C

APPENDI X 1 Al-5 BASI C
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MAT nvar 3

MAT nvarl

mvarl op nvar?2

Adds, subtracts, or nmultiplies matrix vari abl e
1 by matrix variable 2. opis+- o * C 7-4

TRN (mvar 2)

Pl aces the transpose of matrix variable 2
into matrix variable 1. C 7-4

MAT nvarl = I NV (nmvar 2)

Pl aces the inverse of matrix variable 2 into
matri x vari able 1. C 7-4

mvar (expressionl, expression2)

Matrix nmvar may be redi nmensionned by i ncl udi ng
t he new di nensi ons expressi onl and expression2

after the matrix vari abl e nane. 7-5
NEXT {vari abl e} Ends a FOR | oop.
- 4-12
ON expression ERRSET nl, n2, ...
- -- | f the value of the expression is 1, sets nl

as the statenent to be executed when an error

occurs; if the value is 2, sets n2 as the

statenent to be executed when an error occurs;

etc. 5-30
ON expression EXIT nl, n2, ...
- -- If the value of the expression is 1, transfers

control to statenent nl and term nates all ac-

tive FOR loops; if 2, transfers to statenent

n2; etc. 4-14
ON expression GOSUB nl1, n2, ...
- --- If the value of the expression is 1, executes

the subroutine starting at statenent nl; if

the value is 2, executes the subroutine start-

ing at statenent n2; etc. 5-4
ON expression GO TO n1, n2, ...
- - If the value of the expression is 1, executes

statenent nl next; if it is 2, executes state-

ment n2 next; etc. 4-11
ON expression RESTCRE nl, n2, ...
- --- |If the value of the expression is 1, resets

the pointer in the DATA statenents so that the

next value read is the first data itemin |line

nl;, if it is 2, resets the pointer to n2 etc. 4-8
QUT port, val ue Pl aces the specified value in the indicated
-- |/O port. C 6- 2
PAUSE nexpr Del ays further execution for nexpr tenths
-- of a second. 4-10

APPENDI X 1
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PCKE val ue, | ocation
-- Pl aces the specified value in the specified
menory | ocation. C 6- 2

PRINT ele, ele, ele{,}...
- Di spl ays nunerical or string expression ele-
ments, according to format el enents. Conmas or
sem col ons may seperate elenents or term nate
the PRI NT statenent. 5-24

PRI NT #file nunber; expressionl, expression2,

- Sequentially prints the val ues of expressionl,
expression2, etc. on the specified cassette
tape file. C 5-20

READ vari abl el, variable2, ...
- Reads val ues from DATA statenments and assi gns
then to variablel, variable2, etc. 4-6

READ #fil e nunber;variabl el, vari abl e2,...{: statenent 1:
- statenent2: ...
Reads values fromthe specified file and
assigns themto variablel, variable2, etc.
If an end of file is read, statenmentl, state-
ment2, etc. will be executed (if present). 5-21

REM any series of characters
The characters appear in the program as
remarks. The statenent has no effect on

execution. 4-1
RESTORE { n} Resets the pointer in the DATA statenents
--- to the beginning. If nis present, the

pointer is set to the first data itemin

statenment n. 4-7
RETURN Returns from a subrouti ne.
--- 5-3
RETURN exp Returns froma function. The value returned is
--- exp. 5-7

REW ND #file nunberl, #file nunber2, ...
--- Rewi nds the specified files 5-22

SEARCH string expressionl, string expression2, variable
-- Searches the second string for the first
occurance of the first string specified. The
variable is set equal to the character posi-
tion at which the first string was found.
If it is not found, the variable is set equal
to zero. 5-12
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STOP

VWAI T expl, exp2,

XEQ file {,T}{, C

APPENDI X 1

Term nat es execution of the program and prints
"STOP IN LINE n" where n is the |ine nunber of
the STOP st atenent.

exp3

The next statenent is not executed until the
value in port expl, ANDed with exp2, is equal
to exp3.

Reads the programfromthe specified cassette

tape file and begins execution. The file nane
is a string expression so it nust be encl osed

in quotation marks if given directly. C reads

sem-conpiled files. T reads text files.

Al-8 BASI C
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APPENDI X 2
EXTENDED BASI C FUNCTI ON SUMVARY AND | NDEX
In the function forns bel ow, which are arranged al phabetically,

n represents a nyneric expression and s represents a string ex-
pression. Function names nmay not be abbrevi at ed.

Functi on Val ue Returned

ABS( n) The absol ute value of the nunerical expression n

ASC( s) The USASCI| code for the string expression s. Only
the first character of the string is interpreted.

ATN( n) The arctangent of the nunerical expression n in
radi ans.

CALL( addr ess{, paraneter})
The value in HL. CALL places a return address on the
8080 stack, calls the routine at the specified nenory
address, and optionally passes the value of a
paraneter in the DE register. The routine may return
a value in HL, which becones the value of the CALL
functi on.

CHR( n) The character whose USASCI| code is the val ue of
numeri cal expression n.

COs(n) The cosine of n in radians.

ECF (fil e nunber)
The status of the specified file.

O file nunber not decl ared

1 the last operation was FILE

2 the |l ast operation was READ

3 the last operation was PRI NT

4 the | ast operation was REW ND

5 not used

6 the | ast operation was READ end of file
ERR( 0) A string containing the | ast error nessage.
EXP( n) The constant a raised to the power n.
FNvari abl e(vari abl el, variable2, ...)

The val ue of user-defined function FNvari abl e.
vari abl el, variable2, etc. are argunents.

FREE( 0) The nunber of bytes of space left available in BASIC
for program and vari abl es.

APPENDI X 2 A2-1 BASI C
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| NP( exp)

| NT(n)

LEN( nane)

LOE n)
LOGLO( n)
PEEK( n)
PGS( 0)
RND( n)
SGN\( n)

SI N( n)
SQR(n)
STR(n)
TAN( n)
TYP(0)

VAL( s)

Supplies the nunerical value contained in I/O port
exp. Exp is between 0 and 255.

The | argest integer less than or equal to the val ue
of n.

The nunber of character in the string variabl e whose
nanme i s specified.

The natural |ogarithm of n.

The | ogarithm base 10 of n.

The val ue contained in nmenory | ocation n.

The current position of the cursor (0 - 131).
The nth entry in a table of random nunbers.

The sign of the value of n; 1 if positive, -1 if
negative, 0 if nis zero.

The sine of n in radians.

The square root of n.

The character representation of the value of n.

The tangent of n in radians.

A val ue representing the type of data that will be
read fromthe DATA statenment corresponding to the
next READ statenent: 1 for nuneric data, 2 for string
data, or 3 for data exhausted.

The nunerical value of the string s. The val ue of
s nust be convertable to a |l egal nunerical constant.

string variable (nl{, n2})

nuneri cal

APPENDI X 2

Characters nl, through n2 of the specified string if
n2 is present. Characters nl, through the end of the
string if n2 is ommtted.

variable (nl{, n2,

An el enent of an a}réy with the specified name. The
element's position is given by nl, n2, etc.

A2-2 BASI C
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All

ef fect.

Message

errors are f at al
command causi ng the error,

APPENDI X 3

ERROR MESSACGES

and stop the execution of the program or
unl ess an ERRSET st at enent

is in

If the error occurs while witing data on a file or
saving a program sone information may be | ost.

Meani ng

VWhat to Do

FD

LL

APPENDI X 3

Bad syntax. The statenent
or command | ast executed
was constructed incorrectly.

Format definition error or
file declaration error. The
| ast PRI NT statenent con-
tained a bad format defini-
tion, the | ast statenent
referring to a file nunber
speci fied an undecl ared
file, or the last FILE
statenent coul d not declare
the file as requested.

Line too long. The next
line to be listed is too
long for BASIC. It cannot
be edited or saved in the
t ext node.

A3-1

Check the syntax of the
command or statenent in
Appendi x A

Ei t her check the format
definition against the do-
current ati on under "For -
matt ed PRI NT Statenent" or
find the nost recent FILE
statenment and verify its
syntax and the file nunber
decl ar ed.

| f you don't know the num
ber of the next line to be
listed, renunber the pro-
gram and give the LIST
command agai n. Repl ace
the long line with shorter
lines. You cannot |ist
the long line, so you nust
reconstruct its neaning
fromthe context of the
surroundi ng statenents.

BASI C



D

LN

NP

TY

Argunment error. A function
has been called with the
wrong nunber or type of
argument s.

Doubl e definition. An at-

tenpt has been made to define

a function with a nane that
is al ready defined.

Direct execution error. The
statenment | ast typed cannot
be executed in cal cul ator
nmode.

D nension error. A di men-
sion statenent contains a
vari able nane that is al-
ready di nensi oned or cannot
be di nensi oned.

| nt er nal stack error.
A expression was too conpl ex
to eval uate

Li ne nunber reference error.
A statenent referred to a
line that does not exist.

No program BASIC was i n-
structed to act on the
current program and none
exi sts.

Type error. The variable or
functi on name appearing in
the | ast statement is the
wong type. The types are
string variable, sinple

vari abl e, di mensi oned

vari abl e, and function.

APPENDI X 3 A3-2

Revi ew the function's de-
finition in Appendi x A or
in your programif it is a
user-defined function.

Renane the function

G ve the statenent a |line
nunber and execute it as
all or part of a program

Rename t he di nensi oned
vari abl e. Make sure the
vari able nanme is valid.

Di vide the expression into
parts, using assignnent
st at nent s.

List the area of the pro-
gram around the |ine
referred to. Find the
correct |ine nunber and
revi se the reference.

Type the program or read
it fromtape

Check the names of func-
tions and di nensi oned
vari abl es. Make sure the
operation is appropriate
for the type of data in-
di cat ed.
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DZ

FM

FO

SO

Control stack error.
Possi bl e causes are:
-RETURN wi t hout a prior
GOosuB

-Incorrect FOR/ NEXT nesting
-Too many nested GOSUBs
-Too many nested FOR | oops
-Too many nested function
calls

Divide by zero error. An
expression in the | ast
statenent attenpted to

di vide by zero.

Format error. A field de-
finitionin the |last for-
matted PRI NT statenent is
not | arge enough or it is
too | arge.

Field overflow An attenpt
has been nade to print a
nunber | arger than Extended

BASI C s nunerical field size.

Qut of bounds. The argunent
or paraneter given is not

wi thin the range of the
function or conmmand | ast
execut ed.

Storage overflow. There is
insufficient storage to
conplete the | ast operation.

APPENDI X 3 A3-3

List the statenents sur-
roundi ng the error-causing
statenent and check the

| ogi cal flow. Execute
just a few statenents at a
time and list variable
values to find out where

t hi ngs go wrong.

Set the value of the
divisor to a nonzero num
ber before dividing.

Use the PRINT statenment in
cal cul ator node to deter-
m ne the size of the val ue
to be printed. Adjust the
field declaration
accordingly.

Di splay val ues used to
conpute the nunber. Trace
t he source of the overfl ow
in reverse order through

t he program

Di spl ay the val ues of the
argunents or paraneters
used. |If they seem
reasonabl e, | ook up the
definition of the function
or the command.

Use the FREE command to
find out how much storage
is left. Use SET M. to
change the nmenory l[imt
for BASIC.
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CL*

RD*

Access error. An attenpt
has been nmade to access a
file in the wong node

(read, wite, or read/wite).

Cannot append. The file in-
dicated in the | ast APPEND
command is the wong type.
It nmust be a text format
file.

Close error. The file re-
ferred to nost recently is

not open or cannot be cl osed.

Qpen error. The file re-
ferred to nost recently is
open or cannot be opened.

Read error. Either (1)
there is an error on a
tape being read or (2) a
READ statenent tried to
read past the |ast DATA
st at enent .

Wite error. There has
been an error in witing
cassette tape.

Check the FILE statenent
requesti ng access. Change
t he access node if it is

i ncorrect.

SAVE the file in text
f or mat .

Display the file nunber to
make sure you're working
with the right file. De-
clare the file in a FILE
statenent before referring
to its nunber.

Li st the FILE statement
and di splay the val ue of
the file nunber. Try to
find a FILE statenent that
declares the sanme file
nunber. Cd ose the file.

(1) Try to read the tape
again. (2) Make sure you
have the right nunber of
itenms in DATA statenents
Check RESTORE st atenents.

I nterrupt the operation
by striking the MODE key
and start over at another
| ocati on on the tape.

* This error cnodition m ght not be dependent on Extended BASI C.
It may be necessary to clear the error condition by pressing
t he UPPER CASE and REPEAT keys simultaneously, and then giving
t he conmand:

EX{ ECUTE} 0 <CR>

APPENDI X 3 A3-4
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VD Matri x Di nmension Error. Redi mensi on the matri x
D nensi ons are incom or restruction the oper-
patible with the op- ation.

eration attenpted.

(%) Matri x Singular Error. Use ot her operations.
The operation attenp-
ted cannot be per-
formed on a singul ar
matri x.

** No check is ever made to determine if the user has broken the
rule that restricts an nmvar from appearing on both sides of the
assi gnnment operator in MAT statenents. If this rule is broken
unpredictable results wll occur.
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Paper tape

123 4567P

*

* *
*.

* *.
**.

¥ % Ok X ¥ F X *

* k%

¥ % Ok X Ok X X 3k X X 3k X X F X F

¥ % Ok X ¥ F X *

¥ % Ok X ¥ F X *
¥ % Ok X 3k X X 3k X X 3k X X F X F F

* k%

*
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Upper
oct al

0000
0004
0010
0014
0020
0024
0030
0034
0040
0044
0050
0054
0060
0064
0070
0074
0100
0104
0110
0114
0120
0124
0130
0134
0140
0144
0150
0154
0160
0164
0170
0174
0200
0204
0210
0214
0220
0224
0230
0234
0240
0244
0250
0254
0260
0264
0270
0274
0300

APPENDI X 4

TABLE OF ASCI| CODES
(Zero Parity)
Cct al Hex Character
Deci nal
000 O 00 ctrl @ NUL
001 1 01 ctrl A SOH
002 2 02 ctrl B STX
003 3 03 ctrl C ETX
004 4 04 ctrl D EOT
005 5 05 ctrl E ENQ
006 6 06 ctrl F ACK
007 7 07 ctrl G BEL
010 8 08 ctrl H BS
011 9 09 ctrl | HT
012 10 OA «ctrl J LF
013 11 OB «ctrl K VT
014 12 0C ctrl L FF
015 13 OD ctrl M CR
016 14 OE ctrl N SO
017 15 OF ctrl O Sl
020 16 10 «ctrl P DLE
021 17 11 ctrl Q DC1
022 18 12 «ctrl R DC2
023 19 13 «ctrl S DC3
024 20 14 ctrl T DC4
025 21 15 vctrl U NAK
026 22 16 ctrl V SYN
027 23 17 ctrl W ETB
030 24 18 ctrl X CAN
031 25 19 ctrl Y EM
032 26 1A ctrl Z SUB
033 27 1B ctrl [ ESC
034 28 1C ctrl \ FS
035 29 1D ctrl ] GS
036 30 1E ctrl ~ RS
037 31 1F ctrl _ US
040 32 20 Space
041 33 21 |
042 34 22 "
043 35 23 #
044 36 24 %
045 37 25 %
046 38 26 &
047 39 27
050 40 28 (
051 41 29 )
052 42 2A *
053 43 2B +
054 44 2C
055 45 2D -
056 46 2E
057 47 2F |/
060 48 30 O
Ad-1

Start O Headi ng
Start O Text
End O Text

End OF Xmt
Enquiry

Acknow edge
Audi bl e Si gna
Back Space
Hori zont al
Li ne Feed
Verti cal
For m Feed
Carriage Return
Shift CQut

Shift In

Dat a Li ne Escape

X On

Aux On

X O f

Aux O f

Negati ve Acknow edge
Synchronous File

End O Xmt Bl ock
Cancel

End OF Medi um
Substitute

Escape

Fil e Separat or

G oup Separ at or
Record Separ at or

Unit Separator

Tab
Tab
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* k%

¥ % Ok X F F X *

¥ % Ok X F F X *

* k%

* *

* *

* k%

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

* % F X ¥ * X

* *

* *
* *

* *
* *

b R R . B S R R . R R R T S B N N R S N

*

TABLE OF ASCI |

0304
0310
0314
0320
0324
0330
0334
0340
0344
0350
0354
0360
0364
0370
0374
0400
0404
0410
0414
0420
0424
0430
0434
0440
0444
0450
0454
0460
0464
0470
0474
0500
0504
0510
0514
0520
0524
0530
0534
0540
0544
0550
0554
0560
0564
0570
0574
0600

061
062
063
064
065
066
067
070
071
072
073
074
075
076
077
000
001
002
003
004
005
006
007
010
011
012
013
014
015
016
017
020
021
022
023
024
025
026
027
030
031
032
033
034
035
036
037
040

(Zero Parity)

Ad-2

OCO~NOUITRAWNE

PTTTNXSs<CHOTOTVOZZIr ARCTIOTMMUOWP>Q VYV I AZ T

l

shift
shift
shift
shift
shift

CODES (Conti nued)

ozZrx
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TABLE OF ASCI|I CODES (Conti nued)
(Zero Parity)

oo xF 0604 041 97 61
oo 0610 042 98 62
FROOKX 0614 043 99 63
*oooOxF 0620 044 100 64
*oxRLOxX 0624 045 101 65
RO 0630 046 102 66
FERxLOXF 0634 047 103 67
*E 0640 050 104 68
*E 0644 051 105 69
il 0650 052 106 O6A
il 0654 053 107 6B
*x 0660 054 108 6C
*x 0664 055 109 6D
*x 0670 056 110 6E
*x 0674 057 111 ©6F
LKA 0700 060 112 70
oo RxE 0704 061 113 71
FooOxER 0710 062 114 72
FERO REX 0714 063 115 73
FLORRX 0720 064 116 74
FoRL RRX 0724 065 117 75
FELOKE 0730 066 118 76
FAREL REE 0734 067 119 77
L REA 0740 070 120 78
*oo AR 0744 071 121 79
oo REA 0750 072 122 7A
FE AR 0754 073 123 7B
FEARE 0760 074 124 7C
KR REEX 0764 075 125 7D Al't Mde
TR REAN 0770 076 126 7E ~ Prefix
FARK KA xR 0774 077 127 7F DEL Rubout

¥ % Ok X F F X *

TN X s < C ""U)“_Q'OODB_?\_'_'_':TQ_"CD OO0 ToD

Perm ssion to reproduce Appendi x 4 was granted by the
Regents of the University of California and the Law ence
Hal | of Science.
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APPENDI X 5
HEXADEC| MAL- DECI MAL | NTEGER
CONVERSI ON TABLE

The table appearing on the following pages provides a means for direct conversion of decimal integersin the range
of 0to 4095 and for hexadecimal integersin the range of O to FFF.

To convert numbers above those ranges, add table values to the figures below:

Hexadecimal Decima Hexadecimal Decima
01 000 4 096 20000 131 072
02 000 8192 30000 196 608
03 000 12 288 40 000 262 144
04 000 16 384 50 000 327 680
05 000 20480 60 000 393 216
06 000 24 576 70 000 458 752
07 000 28672 80 000 524 288
08 000 32 768 90 000 589 824
09 000 36 864 A0 000 655 360
OA 000 40 960 B0 000 720 896
0B 000 45 056 C0 000 786 432
0C 000 49 152 DO 000 851 968
0D 000 53 248 EO 000 917 504
OE 000 57 344 FO 000 983 040
OF 000 61 440 100 000 1048576
10 000 65 536 200 000 2 097 152
11 000 69 632 300 000 3145728
12 000 73728 400 000 4194 304
13 000 77 824 500 000 5242 880
14 000 81920 600 000 6 291 456
15 000 86 016 700 000 7 340 032
16 000 90112 800 000 8 388 608
17 000 94 208 900 000 9437 184
18 000 98 304 AQ0 000 10 485 760
19 000 102 400 B0O 000 11 534 336
1A 000 106 496 CO00 000 12 582 912
1B 000 110 592 D00 000 13 631 488
1C 000 114 688 EO00 000 14 680 064
1D 000 118 784 FOO 000 15 728 640
1E 000 122 880 1 000 000 16 777 216
1F 000 126 976 2 000 000 33554 432
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000
010
020
030

040
050
060
070

080
090
0AO
0BO

0C0

OEO
OFO0

100
110
120
130

140
150
160
170

180
190
1A0
1BO

1Co

1EO
1FO0

200
210
220
230

240
250
260
270

280
290
2A0
2B0

2C0

2EO0
2F0

0000
0016
0032
0048

0064
0080
0096
0112

0128
0144
0160
0176

0192
0208
0224
0240

0256
0272
0288
0304

0320
0336
0352
0368

0384
0400
0416
0432

0448
0464
0480
0496

0512
0528
0544
0560

0576
0592
0608
0624

0640
0656
0672
0688

0704
0720
0736
0752

HEXADECI MAL

0001
0017
0033
0049

0065
0081
0097
0113

0129
0145
0161
0177

0193
0209
0225
0241

0257
0273
0289
0305

0321
0337
0353
0369

0385
0401
0417
0433

0449
0465
0481
0497

0513
0529
0545
0561

0577
0593
0609
0625

0641
0657
0673
0689

0705
0721
0737
0753

APPENDI X 5

0002
0018
0034
0050

0066
0082
0098
0114

0130
0146
0162
0178

0194
0210
0226
0242

0258
0274
0290
0306

0322
0338
0354
0370

0386
0402
0418
0434

0450
0466
0482
0498

0514
0530
0546
0562

0578
0594
0610
0626

0642
0658
0674
0690

0706
0722
0738
0754

3

0003
0019
0035
0051

0067
0083
0099
0115

0131
0147
0163
0179

0195
0211
0227
0243

0259
0275
0291
0307

0323
0339
0355
0371

0387
0403
0419
0435

0451
0467
0483
0499

0515
0531
0547
0563

0579
0595
0611
0627

0643
0659
0675
0691

0707
0723
0739
0755

- DECI MAL | NTEGER CONVERSI ON TABLE ( Conti nued)

0004
0020
0036
0052

0068
0084
0100
0116

0132
0148
0164
0180

0196
0212
0228
0244

0260
0276
0292
0308

0324
0340
0356
0372

0388
0404
0420
0436

0452
0468
0484
0500

0516
0532
0548
0564

0580
0596
0612
0628

0644
0660
0676
0692

0708
0724
0740
0756

5

0005
0021
0037
0053

0069
0085
0101
0117

0133
0149
0165
0181

0197
0213
0229
0245

0261
0277
0293
0309

0325
0341
0357
0373

0389
0405
0421
0437

0453
0469
0485
0501

0517
0533
0549
0565

0581
0597
0613
0629

0645
0661
0677
0693

0709
0725
0741
0757

6

0006
0022
0038
0054

0070
0086
0102
0118

0134
0150
0166
0182

0198
0214
0230
0246

0262
0278
0294
0310

0326
0342
0358
0374

0390
0406
0422
0438

0454
0470
0486
0502

0518
0534
0550
0566

0582
0598
0614
0630

0646
0662
0678
0694

0710
0726
0742
0758

7

0007
0023
0039
0055

0071
0087
0103
0119

0135
0151
0167
0183

0199
0215
0231
0247

0263
0279
0295
0311

0327
0343
0359
0375

0391
0407
0423
0439

0455
0471
0487
0503

0519
0535
0551
0567

0583
0599
0615
0631

0647
0663
0679
0695

0711
0727
0743
0759

A5- 2

8

0008
0024
0040
0056

0072
0088
0104
0120

0136
0152
0168
0184

0200
0216
0232
0248

0264
0280
0296
0312

0328
0344
0360
0376

0392
0408
0424
0440

0456
0472
0488
0504

0520
0536
0552
0568

0584
0600
0616
0632

0648
0664
0680
0696

0712
0728
0744
0760

9

0009
0025
0041
0057

0073
0089
0105
0121

0137
0153
0169
0185

0201
0217
0233
0249

0265
0281
0297
0313

0329
0345
0361
0377

0393
0409
0425
0441

0457
0473
0489
0505

0521
0537
0553
0569

0585
0601
0617
0633

0649
0665
0681
0697

0713
0729
0745
0761

A

0010
0026
0042
0058

0074
0090
0106
0122

0138
0154
0170
0186

0202
0218
0234
0250

0266
0282
0298
0314

0330
0346
0362
0378

0394
0410
0426
0442

0458
0474
0490
0506

0522
0538
0554
0570

0586
0602
0618
0634

0650
0666
0682
0698

0714
0730
0746
0762

B

0011
0027
0043
0059

0075
0091
0107
0123

0139
0155
0171
0187

0203
0219
0235
0251

0267
0283
0299
0315

0331
0347
0363
0379

0395
0411
0427
0443

0459
0475
0491
0507

0523
0539
0555
0571

0587
0603
0619
0635

0651
0667
0683
0699

0715
0731
0747
0763

Cc

0012
0028
0044
0060

0076
0092
0108
0124

0140
0156
0172
0188

0204
0220
0236
0252

0268
0284
0300
0316

0332
0348
0364
0380

0396
0412
0428
0444

0460
0476
0492
0508

0524
0540
0556
0572

0588
0604
0620
0636

0652
0668
0684
0700

0716
0732
0748
0764

D

0013
0029
0045
0061

0077
0093
0109
0125

0141
0157
0173
0189

0205
0221
0237
0253

0269
0285
0301
0317

0333
0349
0365
0381

0397
0413
0429
0445

0461
0477
0493
0509

0525
0541
0557
0573

0589
0605
0621
0637

0653
0669
0685
0701

0717
0733
0749
0765

E

0014
0030
0046
0062

0078
0094
0110
0126

0142
0158
0174
0190

0206
0222
0238
0254

0270
0286
0302
0318

0334
0350
0366
0382

0398
0414
0430
0446

0462
0478
0494
0510

0526
0542
0558
0574

0590
0606
0622
0638

0654
0670
0686
0702

0718
0734
0750
0766

0015
0031
0047
0063

0079
0095
0111
0127

0143
0159
0175
0191

0207
0223
0239
0255

0271
0287
0303
0319

0335
0351
0367
0383

0399
0415
0431
0447

0463
0479
0495
0511

0527
0543
0559
0575

0591
0607
0623
0639

0655
0671
0687
0703

0719
0735
0751
0767

BASI C



300
310
320
330

340
350
360
370

380
390
3A0
3B0

3C0

3EO
3F0

400
410
420
430

440
450
460
470

480
490
4A0
4B0

4C0

4E0
4F0

500
510
520
530

540
550
560
570

580
590
5A0
5B0

5Q0

5EO
5F0

0768
0784
0800
0816

0832
0848
0864
0880

0896
0912
0928
0944

0960
0976
0992
1008

1024
1040
1056
1072

1088
1104
1120
1136

1152
1168
1184
1200

1216
1232
1248
1264

1280
1296
1312
1328

1344
1360
1376
1392

1408
1424
1440
1456

1472
1488
1504
1520

HEXADECI MAL

0769
0785
0801
0817

0833
0849
0865
0881

0897
0913
0929
0945

0961
0977
0993
1009

1025
1041
1057
1073

1089
1105
1121
1137

1153
1169
1185
1201

1217
1233
1249
1265

1281
1297
1313
1329

1345
1361
1377
1393

1409
1425
1441
1457

1473
1489
1505
1521

APPENDI X 5

0770
0786
0802
0818

0834
0850
0866
0882

0898
0914
0930
0946

0962
0978
0994
1010

1026
1042
1058
1074

1090
1106
1122
1138

1154
1170
1186
1202

1218
1234
1250
1266

1282
1298
1314
1330

1346
1362
1378
1394

1410
1426
1442
1458

1474
1490
1506
1522

3

0771
0787
0803
0819

0835
0851
0867
0883

0899
0915
0931
0947

0963
0979
0995
1011

1027
1043
1059
1075

1091
1107
1123
1139

1155
1171
1187
1203

1219
1235
1251
1267

1283
1299
1315
1331

1347
1363
1379
1395

1411
1427
1443
1459

1475
1491
1507
1523

- DECI MAL | NTEGER CONVERSI ON TABLE ( Conti nued)

0772
0788
0804
0820

0836
0852
0868
0884

0900
0916
0932
0948

0964
0980
0996
1012

1028
1044
1060
1076

1092
1108
1124
1140

1156
1172
1188
1204

1220
1236
1252
1268

1284
1300
1316
1332

1348
1364
1380
1396

1412
1428
1444
1460

1476
1492
1508
1524

5

0773
0789
0805
0821

0837
0853
0869
0885

0901
0917
0933
0949

0965
0981
0997
1013

1029
1045
1061
1077

1093
1109
1125
1141

1157
1173
1189
1205

1221
1237
1253
1269

1285
1301
1317
1333

1349
1365
1381
1397

1413
1429
1445
1461

1477
1493
1509
1525

6

0774
0790
0806
0822

0838
0854
0870
0886

0902
0918
0934
0950

0966
0982
0998
1014

1030
1046
1062
1078

1094
1110
1126
1142

1158
1174
1190
1206

1222
1238
1254
1270

1286
1302
1318
1334

1350
1366
1382
1398

1414
1430
1446
1462

1478
1494
1510
1526

7

0775
0791
0807
0823

0839
0855
0871
0887

0903
0919
0935
0951

0967
0983
0999
1015

1031
1047
1063
1079

1095
1111
1127
1143

1159
1175
1191
1207

1223
1239
1255
1271

1287
1303
1319
1335

1351
1367
1383
1399

1415
1431
1447
1463

1479
1495
1511
1527

A5- 3

8

0776
0792
0808
0824

0840
0856
0872
0888

0904
0920
0936
0952

0968
0984
1000
1016

1032
1048
1064
1080

1096
1112
1128
1144

1160
1176
1192
1208

1224
1240
1256
1272

1288
1304
1320
1336

1352
1368
1384
1400

1416
1432
1448
1464

1480
1496
1512
1528

9

0777
0793
0809
0825

0841
0857
0873
0889

0905
0921
0937
0953

0969
0985
1001
1017

1033
1049
1065
1081

1097
1113
1129
1145

1161
1177
1193
1209

1225
1241
1257
1273

1289
1305
1321
1337

1353
1369
1385
1401

1417
1433
1449
1465

1481
1497
1513
1529

A

0778
0794
0810
0826

0842
0858
0874
0890

0906
0922
0938
0954

0970
0986
1002
1018

1034
1050
1066
1082

1098
1114
1130
1146

1162
1178
1194
1210

1226
1242
1258
1274

1290
1306
1322
1338

1354
1370
1386
1402

1418
1434
1450
1466

1482
1498
1514
1530

B

0779
0795
0811
0827

0843
0859
0875
0891

0907
0923
0939
0955

0971
0987
1003
1019

1035
1051
1067
1083

1099
1115
1131
1147

1163
1179
1195
1211

1227
1243
1259
1275

1291
1307
1323
1339

1355
1371
1387
1403

1419
1435
1451
1467

1483
1499
1515
1531

Cc

0780
0796
0812
0828

0844
0860
0876
0892

0908
0924
0940
0956

0972
0988
1004
1020

1036
1052
1068
1084

1100
1116
1132
1148

1164
1180
1196
1212

1228
1244
1260
1276

1292
1308
1324
1340

1356
1372
1388
1404

1420
1436
1452
1468

1484
1500
1516
1532

D

0781
0797
0813
0829

0845
0861
0877
0893

0909
0925
0941
0957

0973
0989
1005
1021

1037
1053
1069
1085

1101
1117
1133
1149

1165
1181
1197
1213

1229
1245
1261
1277

1293
1309
1325
1341

1357
1373
1389
1405

1421
1437
1453
1469

1485
1501
1517
1533

E

0782
0798
0814
0830

0846
0862
0878
0894

0910
0926
0942
0958

0974
0990
1006
1022

1038
1054
1070
1086

1102
1118
1134
1150

1166
1182
1198
1214

1230
1246
1262
1278

1294
1310
1326
1342

1358
1374
1390
1406

1422
1438
1454
1470

1486
1502
1518
1534

0783
0799
0815
0831

0847
0863
0879
0895

0911
0927
0943
0959

0975
0991
1007
1023

1039
1055
1071
1087

1103
1119
1135
1151

1167
1183
1199
1215

1231
1247
1263
1279

1295
1311
1327
1343

1359
1375
1391
1407

1423
1439
1455
1471

1487
1503
1519
1535

BASI C



600
610
620
630

640
650
660
670

680
690
6A0
6B0

6CO0

6EO0
6F0

700
710
720
730

740
750
760
770

780
790
7A0
7B0

7C0

7EO
7FO0

800
810
820
830

840
850
860
870

880
890
8A0
8B0

8C0

8EO
8F0

1536
1552
1568
1584

1600
1616
1632
1648

1664
1680
1696
1712

1728
1744
1760
1776

1792
1808
1824
1840

1856
1872
1888
1904

1920
1936
1952
1968

1984
2000
2016
2032

2048
2064
2080
2096

2112
2128
2144
2160

2176
2192
2208
2224

2240
2256
2272
2288

HEXADECI MAL

1537
1553
1569
1585

1601
1617
1633
1649

1665
1681
1697
1713

1729
1745
1761
1777

1793
1809
1825
1841

1857
1873
1889
1905

1921
1937
1953
1969

1985
2001
2017
2033

2049
2065
2081
2097

2113
2129
2145
2161

2177
2193
2209
2225

2241
2257
2273
2289

APPENDI X 5

1538
1554
1570
1586

1602
1618
1634
1650

1666
1682
1698
1714

1730
1746
1762
1778

1794
1810
1826
1842

1858
1874
1890
1906

1922
1938
1954
1970

1986
2002
2018
2034

2050
2066
2082
2098

2114
2130
2146
2162

2178
2194
2210
2226

2242
2258
2274
2290

3

1539
1555
1571
1587

1603
1619
1635
1651

1667
1683
1699
1715

1731
1747
1763
1779

1795
1811
1827
1843

1859
1875
1891
1907

1923
1939
1955
1971

1987
2003
2019
2035

2051
2067
2083
2099

2115
2131
2147
2163

2179
2195
2211
2227

2243
2259
2275
2291

- DECI MAL | NTEGER CONVERSI ON TABLE ( Conti nued)

1540
1556
1572
1588

1604
1620
1636
1652

1668
1684
1700
1716

1732
1748
1764
1780

1796
1812
1828
1844

1860
1876
1892
1908

1924
1940
1956
1972

1988
2004
2020
2036

2052
2068
2084
2100

2116
2132
2148
2164

2180
2196
2212
2228

2244
2260
2276
2292

5

1541
1557
1573
1589

1605
1621
1637
1653

1669
1685
1701
1717

1733
1749
1765
1781

1797
1813
1829
1845

1861
1877
1893
1909

1925
1941
1957
1973

1989
2005
2021
2037

2053
2069
2085
2101

2117
2133
2149
2165

2181
2197
2213
2229

2245
2261
2277
2293

6

1542
1558
1574
1590

1606
1622
1638
1654

1670
1686
1702
1718

1734
1750
1766
1782

1798
1814
1830
1846

1862
1878
1894
1910

1926
1942
1958
1974

1990
2006
2022
2038

2054
2070
2086
2102

2118
2134
2150
2166

2182
2198
2214
2230

2246
2262
2278
2294

7

1543
1559
1575
1591

1607
1623
1639
1655

1671
1687
1703
1719

1735
1751
1767
1783

1799
1815
1831
1847

1863
1879
1895
1911

1927
1943
1959
1975

1991
2007
2023
2039

2055
2071
2087
2103

2119
2135
2151
2167

2183
2199
2215
2231

2247
2263
2279
2295

A5- 4

8

1544
1560
1576
1592

1608
1624
1640
1656

1672
1688
1704
1720

1736
1752
1768
1784

1800
1816
1832
1848

1864
1880
1896
1912

1928
1944
1960
1976

1992
2008
2024
2040

2056
2072
2088
2104

2120
2136
2152
2168

2184
2200
2216
2232

2248
2264
2280
2296

9

1545
1561
1577
1593

1609
1625
1641
1657

1673
1689
1705
1721

1737
1753
1769
1785

1801
1817
1833
1849

1865
1881
1897
1913

1929
1945
1961
1977

1993
2009
2025
2041

2057
2073
2089
2105

2121
2137
2153
2169

2185
2201
2217
2233

2249
2265
2281
2297

A

1546
1562
1578
1594

1610
1626
1642
1658

1674
1690
1706
1722

1738
1754
1770
1786

1802
1818
1834
1850

1866
1882
1898
1914

1930
1946
1962
1978

1994
2010
2026
2042

2058
2074
2090
2106

2122
2138
2154
2170

2186
2202
2218
2234

2250
2266
2282
2298

B

1547
1563
1579
1595

1611
1627
1643
1659

1675
1691
1707
1723

1739
1755
1771
1787

1803
1819
1835
1851

1867
1883
1899
1915

1931
1947
1963
1979

1995
2011
2027
2043

2059
2075
2091
2107

2123
2139
2155
2171

2187
2203
2219
2235

2251
2267
2283
2299

Cc

1548
1564
1580
1596

1612
1628
1644
1660

1676
1692
1708
1724

1740
1756
1772
1788

1804
1820
1836
1852

1868
1884
1900
1916

1932
1948
1964
1980

1996
2012
2028
2044

2060
2076
2092
2108

2124
2140
2156
2172

2188
2204
2220
2236

2252
2268
2284
2300

D

1549
1565
1581
1597

1613
1629
1645
1661

1677
1693
1709
1725

1741
1757
1773
1789

1805
1821
1837
1853

1869
1885
1901
1917

1933
1949
1965
1981

1997
2013
2029
2045

2061
2077
2093
2109

2125
2141
2157
2173

2189
2205
2221
2237

2253
2269
2285
2301

E

1550
1566
1582
1598

1614
1630
1646
1662

1678
1694
1710
1726

1742
1758
1774
1790

1806
1822
1838
1854

1870
1886
1902
1918

1934
1950
1966
1982

1998
2014
2030
2046

2062
2078
2094
2110

2126
2142
2158
2174

2190
2206
2222
2238

2254
2270
2286
2302

1551
1567
1583
1599

1615
1631
1647
1663

1679
1695
1711
1727

1743
1759
1775
1791

1807
1823
1839
1855

1871
1887
1903
1919

1935
1951
1967
1983

1999
2015
2031
2047

2063
2079
2095
2111

2127
2143
2159
2175

2191
2207
2223
2239

2255
2271
2287
2303

BASI C



900
910
920
930

940

970

BOO

B40

B80
B9O
BAO
BBO

BCO

BEO
BFO

2304
2320
2336
2352

2368
2384
2400
2416

2432
2448
2464
2480

2496
2512
2528
2544

2560
2576
2592
2608

2624
2640
2656
2672

2688
2704
2720
2736

2752
2768
2784
2800

2816
2832
2848
2864

2880
2896
2912
2928

2944
2960
2976
2992

3008
3024
3040
3056

HEXADECI MAL

2305
2321
2337
2353

2369
2385
2401
2417

2433
2449
2465
2481

2497
2513
2529
2545

2561
2577
2593
2609

2625
2641
2657
2673

2689
2705
2721
2737

2753
2769
2785
2801

2817
2833
2849
2865

2881
2897
2913
2929

2945
2961
2977
2993

3009
3025
3041
3057
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2306
2322
2338
2354

2370
2386
2402
2418

2434
2450
2466
2482

2498
2514
2530
2546

2562
2578
2594
2610

2626
2642
2658
2674

2690
2706
2722
2738

2754
2770
2786
2802

2818
2834
2850
2866

2882
2898
2914
2930

2946
2962
2978
2994

3010
3026
3042
3058

3

2307
2323
2339
2355

2371
2387
2403
2419

2435
2451
2467
2483

2499
2515
2531
2547

2563
2579
2595
2611

2627
2643
2659
2675

2691
2707
2723
2739

2755
2771
2787
2803

2819
2835
2851
2867

2883
2899
2915
2931

2947
2963
2979
2995

3011
3027
3043
3059

- DECI MAL | NTEGER CONVERSI ON TABLE ( Conti nued)

4

2308
2324
2340
2356

2372
2388
2404
2420

2436
2452
2468
2484

2500
2516
2532
2548

2564
2580
2596
2612

2628
2644
2660
2676

2692
2708
2724
2740

2756
2772
2788
2804

2820
2836
2852
2868

2884
2900
2916
2932

2948
2964
2980
2996

3012
3028
3044
3060

5

2309
2325
2341
2357

2373
2389
2405
2421

2437
2453
2469
2485

2501
2517
2533
2549

2565
2581
2597
2613

2629
2645
2661
2677

2693
2709
2725
2741

2757
2773
2789
2805

2821
2837
2853
2869

2885
2901
2917
2933

2949
2965
2981
2997

3013
3029
3045
3061

6

2310
2326
2342
2358

2374
2390
2406
2422

2438
2454
2470
2486

2502
2518
2534
2550

2566
2582
2598
2614

2630
2646
2662
2678

2694
2710
2726
2742

2758
2774
2790
2806

2822
2838
2854
2870

2886
2902
2918
2934

2950
2966
2982
2998

3014
3030
3046
3062

7

2311
2327
2343
2359

2375
2391
2407
2423

2439
2455
2471
2487

2503
2519
2535
2551

2567
2583
2599
2615

2631
2647
2663
2679

2695
2711
2727
2743

2759
2775
2791
2807

2823
2839
2855
2871

2887
2903
2919
2935

2951
2967
2983
2999

3015
3031
3047
3063

A5- 5

8

2312
2328
2344
2360

2376
2392
2408
2424

2440
2456
2472
2488

2504
2520
2536
2552

2568
2584
2600
2616

2632
2648
2664
2680

2696
2712
2728
2744

2760
2776
2792
2808

2824
2840
2856
2872

2888
2904
2920
2936

2952
2968
2984
3000

3016
3032
3048
3064

9

2313
2329
2345
2361

2377
2393
2409
2425

2441
2457
2473
2489

2505
2521
2537
2553

2569
2585
2601
2617

2633
2649
2665
2681

2697
2713
2729
2745

2761
2777
2793
2809

2825
2841
2857
2873

2889
2905
2921
2937

2953
2969
2985
3001

3017
3033
3049
3065

A

2314
2330
2346
2362

2378
2394
2410
2426

2442
2458
2474
2490

2506
2522
2538
2554

2570
2586
2602
2618

2634
2650
2666
2682

2698
2714
2730
2746

2762
2778
2794
2810

2826
2842
2858
2874

2890
2906
2922
2938

2954
2970
2986
3002

3018
3034
3050
3066

B

2315
2331
2347
2363

2379
2395
2411
2427

2443
2459
2475
2491

2507
2523
2539
2555

2571
2587
2603
2619

2635
2651
2667
2683

2699
2715
2731
2747

2763
2779
2795
2811

2827
2843
2859
2875

2891
2907
2923
2939

2955
2971
2987
3003

3019
3035
3051
3067

Cc

2316
2332
2348
2364

2380
2396
2412
2428

2444
2460
2476
2492

2508
2524
2540
2556

2572
2588
2604
2620

2636
2652
2668
2684

2700
2716
2732
2748

2764
2780
2796
2812

2828
2844
2860
2876

2892
2908
2924
2940

2956
2972
2988
3004

3020
3036
3052
3068

D

2317
2333
2349
2365

2381
2397
2413
2429

2445
2461
2477
2493

2509
2525
2541
2557

2573
2589
2605
2621

2637
2653
2669
2685

2701
2717
2733
2749

2765
2781
2797
2813

2829
2845
2861
2877

2893
2909
2925
2941

2957
2973
2989
3005

3021
3037
3053
3069

2318
2334
2350
2366

2382
2398
2414
2430

2446
2462
2478
2494

2510
2526
2542
2558

2574
2590
2606
2622

2638
2654
2670
2686

2702
2718
2734
2750

2766
2782
2798
2814

2830
2846
2862
2878

2894
2910
2926
2942

2958
2974
2990
3006

3022
3038
3054
3070

2319
2335
2351
2367

2383
2399
2415
2431

2447
2463
2479
2495

2511
2527
2543
2559

2575
2591
2607
2623

2639
2655
2671
2687

2703
2719
2735
2751

2767
2783
2799
2815

2831
2847
2863
2879

2895
2911
2927
2943

2959
2975
2991
3007

3023
3039
3055
3071
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EOO
E10
E20
E30

E40
E50
E6O
E70

E80
E90
EAO
EBO

3072
3088
3104
3120

3136
3152
3168
3184

3200
3216
3232
3248

3264
3280
3296
3312

3328
3344
3360
3376

3392
3408
3424
3440

3456
3472
3488
3504

3520
3536
3552
3568

3584
3600
3616
3632

3648
3664
3680
3696

3712
3728
3744
3760

HEXADECI MAL

3073
3089
3105
3121

3137
3153
3169
3185

3201
3217
3233
3249

3265
3281
3297
3313

3329
3345
3361
3377

3393
3409
3425
3441

3457
3473
3489
3505

3521
3537
3553
3569

3585
3601
3617
3633

3649
3665
3681
3697

3713
3729
3745
3761

APPENDI X 5

3074
3090
3106
3122

3138
3154
3170
3186

3202
3218
3234
3250

3266
3282
3298
3314

3330
3346
3362
3378

3394
3410
3426
3442

3458
3474
3490
3506

3522
3538
3554
3570

3586
3602
3618
3634

3650
3666
3682
3698

3714
3730
3746
3762

3

3075
3091
3107
3123

3139
3155
3171
3187

3203
3219
3235
3251

3267
3283
3299
3315

3331
3347
3363
3379

3395
3411
3427
3443

3459
3475
3491
3507

3523
3539
3555
3571

3587
3603
3619
3635

3651
3667
3683
3699

3715
3731
3747
3763

- DECI MAL | NTEGER CONVERSI ON TABLE ( Conti nued)

4

3076
3092
3108
3124

3140
3156
3172
3188

3204
3220
3236
3252

3268
3284
3300
3316

3332
3348
3364
3380

3396
3412
3428
3444

3460
3476
3492
3508

3524
3540
3556
3572

3588
3604
3620
3636

3652
3668
3684
3700

3716
3732
3748
3764

5

3077
3093
3109
3125

3141
3157
3173
3189

3205
3221
3237
3253

3269
3285
3301
3317

3333
3349
3365
3381

3397
3413
3429
3445

3461
3477
3493
3509

3525
3541
3557
3573

3589
3605
3621
3637

3653
3669
3685
3701

3717
3733
3749
3765

6

3078
3094
3110
3126

3142
3158
3174
3190

3206
3222
3238
3254

3270
3286
3302
3318

3334
3350
3366
3382

3398
3414
3430
3446

3462
3478
3494
3510

3526
3542
3558
3574

3590
3606
3622
3638

3654
3670
3686
3702

3718
3734
3750
3766

7

3079
3095
3111
3127

3143
3159
3175
3191

3207
3223
3239
3255

3271
3287
3303
3319

3335
3351
3367
3383

3399
3415
3431
3447

3463
3479
3495
3511

3527
3543
3559
3575

3591
3607
3623
3639

3655
3671
3687
3703

3719
3735
3751
3767

A5- 6

8

3080
3096
3112
3128

3144
3160
3176
3192

3208
3224
3240
3256

3272
3288
3304
3320

3336
3352
3368
3384

3400
3416
3432
3448

3464
3480
3496
3512

3528
3544
3560
3576

3592
3608
3624
3640

3656
3672
3688
3704

3720
3736
3752
3768

9

3081
3097
3113
3129

3145
3161
3177
3193

3209
3225
3241
3257

3273
3289
3305
3321

3337
3353
3369
3385

3401
3417
3433
3449

3465
3481
3497
3513

3529
3545
3561
3577

3593
3609
3625
3641

3657
3673
3689
3705

3721
3737
3753
3769

A

3082
3098
3114
3130

3146
3162
3178
3194

3210
3226
3242
3258

3274
3290
3306
3322

3338
3354
3370
3386

3402
3418
3434
3450

3466
3482
3498
3514

3530
3546
3562
3578

3594
3610
3626
3642

3658
3674
3690
3706

3722
3738
3754
3770

B

3083
3099
3115
3131

3147
3163
3179
3195

3211
3227
3243
3259

3275
3291
3307
3323

3339
3355
3371
3387

3403
3419
3435
3451

3467
3483
3499
3515

3531
3547
3563
3579

3595
3611
3627
3643

3659
3675
3691
3707

3723
3739
3755
3771

Cc

3084
3100
3116
3132

3148
3164
3180
3196

3212
3228
3244
3260

3276
3292
3308
3324

3340
3356
3372
3388

3404
3420
3436
3452

3468
3484
3500
3516

3532
3548
3564
3580

3596
3612
3628
3644

3660
3676
3692
3708

3724
3740
3756
3772

D

3085
3101
3117
3133

3149
3165
3181
3197

3213
3229
3245
3261

3277
3293
3309
3325

3341
3357
3373
3389

3405
3421
3437
3453

3469
3485
3501
3517

3533
3549
3565
3581

3597
3613
3629
3645

3661
3677
3693
3709

3725
3741
3757
3773

3086
3102
3118
3134

3150
3166
3182
3198

3214
3230
3246
3262

3278
3294
3310
3326

3342
3358
3374
3390

3406
3422
3438
3454

3470
3486
3502
3518

3534
3550
3566
3582

3598
3614
3630
3646

3662
3678
3694
3710

3726
3742
3758
3774

3087
3103
3119
3135

3151
3167
3183
3199

3215
3231
3247
3263

3279
3295
3311
3327

3343
3359
3375
3391

3407
3423
3439
3455

3471
3487
3503
3519

3535
3551
3567
3583

3599
3615
3631
3647

3663
3679
3695
3711

3727
3743
3759
3775
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ECO

EEO
EFO

FOO
F10
F20
F30

F40
F50
F60
F70

F80
F90
FAO
FBO

FCO

FEO
FFO

3776
3792
3808
3824

3840
3856
3872
3888

3904
3920
3936
3952

3968
3984
4000
4016

4032
4048
4064
4080

HEXADECI MAL

3777
3793
3809
3825

3841
3857
3873
3889

3905
3921
3937
3953

3969
3985
4001
4017

4033
4049
4065
4081

APPENDI X 5

3778
3794
3810
3826

3842
3858
3874
3890

3906
3922
3938
3954

3970
3986
4002
4018

4034
4050
4066
4082

3

3779
3795
3811
3827

3843
3859
3875
3891

3907
3923
3939
3955

3971
3987
4003
4019

4035
4051
4067
4083

- DECI MAL | NTEGER CONVERSI ON TABLE ( Conti nued)

4

3780
3796
3812
3828

3844
3860
3876
3892

3908
3924
3940
3956

3972
3988
4004
4020

4036
4052
4068
4084

5

3781
3797
3813
3829

3845
3861
3877
3893

3909
3925
3941
3957

3973
3989
4005
4021

4037
4053
4069
4085

6

3782
3798
3814
3830

3846
3862
3878
3894

3910
3926
3942
3958

3974
3990
4006
4022

4038
4054
4070
4086

7

3783
3799
3815
3831

3847
3863
3879
3895

3911
3927
3943
3959

3975
3991
4007
4023

4039
4055
4071
4087

A5- 7

8

3784
3800
3816
3832

3848
3864
3880
3896

3912
3928
3944
3960

3976
3992
4008
4024

4040
4056
4072
4088

9

3785
3801
3817
3833

3849
3865
3881
3897

3913
3929
3945
3961

3977
3993
4009
4025

4041
4057
4073
4089

A

3786
3802
3818
3834

3850
3866
3882
3898

3914
3930
3946
3962

3978
3994
4010
4026

4042
4058
4074
4090

B

3787
3803
3819
3835

3851
3867
3883
3899

3915
3931
3947
3963

3979
3995
4011
4027

4043
4059
4075
4091

Cc

3788
3804
3820
3836

3852
3868
3884
3900

3916
3932
3948
3964

3980
3996
4012
4028

4044
4060
4076
4092

D

3789
3805
3821
3837

3853
3869
3885
3901

3917
3933
3949
3965

3981
3997
4013
4029

4045
4061
4077
4093

3790
3806
3822
3838

3854
3870
3886
3902

3918
3934
3950
3966

3982
3998
4014
4030

4046
4062
4078
4094

3791
3807
3823
3839

3855
3871
3887
3903

3919
3935
3951
3967

3983
3999
4015
4031

4047
4063
4079
4095
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Processor Technology

Processor Technology 7100 Johnson Industrial Drive (415) 829-2600
Corporation Pleasanton, CA 94566 Cable Address - PROCTEC

Ext ended Cassette BASI C Update 731064

Subj ect: Errata and Addenda to Users Manual, First Printing
Fi xing a bug in FOR/ NEXT | oop operation

This update contains a series of itens of new or corrected text.
Each item begins with the page nunber where the new text goes,
and contains sonme surrounding text to help in locating its posi-
tion. To have access to this new information when you need it,
either mark the corrrections on the text pages where they apply,
or make notes |ike "See Update 731064".

1. BOTTOM OF PAGE 2-2, TOP OF 2-3

Again type Y or Nto renove or not renove an additional part of
BASI C whi ch perforns trigononetric functions and certain other
extended functions. The follow ng functions cannot be used if Y
is typed: SIN, COS, TAN, EXP, SQR, ATN, LOG LOGLO0. After Y or
N is typed, the READY nessage w || appear.

As long as BASICis in nenory, the conmand
EX{ ECUTE} 0 <CR>
wll re-enter it.

After BASIC di splays the READY nessage, you can enter prograns
and i ssue comands.

To |l eave BASIC and return to the SOLOS or CUTER nonitor program
sinply type BYE <CR>

BASIC and its current program if any, are not |ost and you can
reenter by typing the EX{ECUTE} 0 comrand.

When BASIC is executed for the first tinme, the BASI C code which
was just |oaded into nenory is tested using checksuns. |If the
code is not correct, the nessage CHECKSUM FAI LED i s displ ayed
foll owed by two hexadeci mal nunbers: the correct checksum and
the incorrect checksum |If you type a carriage return, you wl|
enter BASIC, and BASIC may appear to operate properly. It is
best, however, to try reading the tape again, after returning to
SOLOS/ CUTER by typing the UPPER CASE and REPEAT keys together.
BASIC is recorded twice in succession on the cassette. |f you
get the sane checksum error nessage after trying to read the
first recording of BASIC, try reading the second recording.
Repeat ed checksum errors can be caused by wong settings of
cassette recorder controls, dirty tape heads, poor adjustnent of
the cassette interface, bad nenory | ocations, or other hardware
pr obl ens.



2. M DDLE OF PACE 3-2

MODE Aborts a running program infinite |loop, |ist
SELECT ing, and getting or saving operations. Deletes a
line being typed. |If used to stop a running

program all open files will be cl osed.

3. TOP OF PAGE 3-7

BASI C: 10 PRINT "ENTER Q, Y, AND Z"
User: (Positions the cursor over Q and type X <CR>).

4. BOITOM OF PAGE 3-8

If you edit any part of a programafter interrupting execution,
all variable definitions are lost. Thus you cannot stop a
program s execution, change a statenment in that program and

t hen CONTi nue execution or print variable nanes. Wen a program
run is termnated for any reason, all open files are cl osed,
which also could interfere with subsequent CONTi nuati on.

5. TOP OF PAGE 4-5

TAB( exp) Causes the cursor to nove horizontally to the
character position given by the value of exp
(any nunerical expression.) This function may
only be used in a PRINT statenent.

" &c" Prints the control character c. Printing sone
control characters perforns a function on the
termnal. For exanpl e:

Control M - Carriage return

Control J - Li ne feed

Control K - Hone cursor and cl ear screen
Control N - Home cursor

Section VII of the SOL notebook has a conplete
list of control characters and the special synbols
or control functions generated by printing control
characters.

" &&" Print a single anpersand (&).

6. TOP OF PAGE 5-8

In the above exanple, the variable nanes |isted in parentheses
after FNL in line 100 are called formal paraneters. In
userdefined functions, all formal paraneters are |locally defined
within the function; if any statenent in the function nodifies
the value of a variable which is also a formal paraneter, the
val ue of that variable outside the function will NOT be changed.
This is true for nunerical variables only, not strings, arrays,
or matrices. For exanple:

1 Q = 40 | 30 RETURN Z
10 DEF FNAL(X,Y,Z) | 40 FNEND
20 X=X+1, =X+Y,Z=Q' 3 | 50 X=1, Y=2, Z=3
25 S =4 | 60 PRINT FNAL(X, Y,2), X, Y, Z, Q S
RUN
1 1 2 3 3 4
READY



Note that the values of X, Y, and Z, outside the function were
not changed by line 20 which is inside the function. Note also
that Q which was not a formal paraneter, WAS changed by |ine
20. Variable S, introduced within the function, retains its
val ue outside the function

7. BOTTOM OF PAGE 5-19

The filenane ("nane") used in this command nust be the sane as

t he nane used when the file was created. The FILE statenent may
be used to create a file for subsequent PRINT statenents, in

whi ch case the file nane is assigned by the FILE statenent and
witten on the file when the first PRINT statenent is execut ed.

The file name consists of 1 to 5 characters and an optional unit
nunber. The formis: name/unit, where unit is 1 or 2.
For exanpl e:
DATA1/ 2 refers to
STUFF refers to
default unit.

naned DATALl in unit 2,

afile
a file named STUFF on unit 1, the

8. PAGES 5-29 AND 5-30
Control |l ed | NPUT St at enent

General forns:

| NPUT, (#chars,t) varl, var2, ... Enters values fromthe
term nal and assigns
nunerical___J___J themto varl, var2
expression etc.; however, only
vari abl es #chars characters can
typed by the user and

the user has t tenths
of a second to

respond.
| NPUT (#chars,t) " nessage", varl, var2, .
L_ Sane as above, but a
string message is printed as
const ant a pronpt before val ues
i ncl udi ng are accepted fromthe
its quotes term nal, and before

ti mng begins.
Exanpl es:

10 I NPUT (3, 10) X

100 I NPUT (20, 0) N$, A$

200 INPUT (0 ,100) A, B, C

300 | NPUT (10, 300) "WHAT |S THE DATE?" , DS

The controlled I NPUT statenent |ets you specify how many charac-
ters can be entered and how nuch tinme is allowed to respond.

As soon as #chars characters have been typed, BASIC generates

a carriage return and accepts no nore characters. |f the user




takes nore than t tenths of a second to respond, BASIC assunes a
carriage return was typed.

| f the value of #chars is 0, as many as 131 characters can be

ent er ed. If the value of t is 0, the user has an infinite
anount of tinme to respond. For exanple:
5 DIM A3$(3)

10 FOR X =1 TO 9

30 PRINT X ; " * ";Y;" =

40 | NPUT (3, 100) A$

42 |F A$ = "" THEN PRINT "YOU ARE SURE SLON": GO TO 30
45 A = VAL(AS$

50 |F A <> X*Y THEN PRINT "TRY AGAIN' : GO TO 30

60 NEXT Y

70 NEXT X

When executed, this program accepts a three-character answer
fromthe user and waits 10 seconds for a response. |If the user
does not respond within 10 seconds the nessage YOU ARE SURE SLOW
is printed. If the user types the wong response, the nessage
TRY AGAIN is printed.

5. 8. ERROR CONTROL

BASI C detects many kinds of errors. Normally, if an error
occurs, BASICw Il print one of the error nmessages listed in
Appendi x 3. However, using the error-control statenents des-
cribed below, you can tell BASIC to execute another statenent
in the programinstead. The ERR(0) function gives a string
containing the last error nessage, which can be used in error
control progranm ng.

ERRSET and ERRCLR St at enents

General forns:

ERRSET n Determ nes that statement n will be
L_ executed if any error is detected by
st at enent BASI C.
nunber
ERRCLR Cancel s the | ast ERRSET st at ement.

Exanpl es:

10 ERRSET 75
100 ERRCLR

The ERRSET n statenent lets you determ ne that statenent n wll
be executed when any error occurs. If an error does occur and
the ERRSET n statenent does cause a transfer to statenent n,
before statenment n is executed the ERRSET statenent itself is



cancelled (as if an ERRCLR statenent were executed.) Also, the
transfer to statenent n clears all current FOR/ NEXT | oops,
G0SUBs, and user-defined function calls (as if a CLEAR st atenent
wer e executed.)

The ERRCLR statenent cancels the nost recent ERRSET st atenent.
If a statenent executed after an ERRCLR statenent produces an
error, BASICwIl print a standard error nessage (See Appendi X
3,) rather than going to statenent n. However, if the ERRSET
statenent is executed again, it will again set the error trap
statenent n, as if the ERRSET were encountered for the first
tine.

9. MDDLE OF PACGE 7-4

3. The second di nension (colums) of nvar3 nust be the sane as
t he second di nension of nvar?2.

4. The second di nension (columms) of nmvarl nust equal the first
di mension (rows) of nvar?2.
7.5. MATRI X FUNCTI ONS

Two matrix functions may be used to place the inverse or
transpose of a matrix into another matrix.

| nverse and Transpose Functions

General Forns:

MAT nmvarl = TRN (mvar2) Places the transpose of nvar?2
into mvarl. nvarl and nvar?2
must have opposite di nensions.

MAT nvarl = INV (nmvar2) Places the inverse of nvar2
into nvarl. Both matrices
nmust be square. Exanpl es:

Exanpl es:
10 MAT A = TRN(B)
20 MAT C = I NV(D9)

mvarl and nmvar2 nust not be the sanme matrix. No check is made
to insure that nvarl is not the sanme matrix as mvar2. |f they
are the sane, unpredictable results will occur. As wth al
functions, the argunent nust be w thin parentheses.

10. TOP OF PAGE Al-7 ALSO ON SUWARY CARD

PCKE | ocati on, val ue
-- Pl aces the specified value in the specified
menory | ocation. C



11. TOP OF PAGE A2-2

| NT( n) Truncates n to its integer part.

12. M DDLE OF PACGE A2-2

TAB( n) Moves the cursor or print head horizontally to
character position n. Use only in a PRINT statenent.

13. BOITOM OF PAGE A2-2

string variable (expl{, exp2})
Characters expl through exp2 of the specified string
if exp2 is present. Characters expl through the end
of the string if exp2 is ommtted.

14. BOTTOM OF PACGE A3-1

I N | nput error. The | ast Provide a string which
VAL function attenpted cont ai ns a nunber.
to determ ne the val ue Study the program | ogi c.

of a string which did
not contain a nunber.

15. M DDLE OF PACGE A3-2

NC Not CONTi nuabl e. The Make sure a BASI C program
current program if any, is ready to run. You can
cannot be CONTI nued. not CONTi nue after editing

a program using the CLEAR
command, etc.

16. M DDLE OF PAGE A3-3

FP Fl oati ng Point error. C No sol uti on.
cannot handl e nunbers
greater than 10 to the 126th
power, or less than 10 to the
-126t h power.

NI Not inplenented. An attenpt See Section 2.1
was nmade to use matrix or
trig functions which were
del et ed.

17. TOP OF PACE A3-5

(%) Matri x Singular Error. The operation cannot be
The operation attenp- performed on the data in
ted cannot be per- the given matri x.
formed on a singul ar
matri x.

ub Undi nmensi onned nmatri X. DI Mension the matrix in
A variabl e nanme was used an earlier DI Mstatenent.

whi ch was not previously
defined in a D M st atenent.



A bug can occur in FOR/ NEXT loops, if a loop is constructed so
that it will not allow execution of a nested inner loop. To fix
this bug, you can read BASIC into nenory, make a sinple patch
and re-record the patched version, using this procedure:

1) Place the BASIC cassette in unit 1 and type CGET BASI C <CR>
2) Still in SOLOS/ CUTER, type EN B50 <CR>
3) Type the follow ng, noting the spaces separating entries:

:Cl CA 40 0B/ <CR>
EN 3F81 <CR>
: FE 9D <CR>

4) To save the patched BASIC now in nmenory, you can re-record on
the sanme cassette, after taping over the two hol es on the back
of the cassette to allow re-recording, and recordi ng 15 seconds
of enpty tape. Still in SOLOS/ CUTER, type:

SET TYPE 42 <CR>

SET XEQ 0 <CR>

SAVE BASI C 0 3F84 <CR>
SAVE END FFFF 0001 <CR>

The first of your two recorded BASICs is now fixed. The follow
i ng program should now RUN with no CS ERRCR

10 FOR I=1 TO O

20 FOR K=1 TO O

30 PRINT "TH' S NEVER WLL CGET PRINTED SI NCE A FOR LOOP ™"
40 PRI NT " CANNOT STEP BACKWARDS! "

50 NEXT K

60 NEXT |

When you have successfully patched the first recorded version of
BASI C, you may wi sh to al so SAVE BASIC a second tinme, witing
over the second unpatched BASI C which follows on the tape.
Before using the tape, be sure to renove the tape fromthe back
of the cassette to insure "wite protection.™

Thi s procedure replaces an incorrect fix published in the,
Processor Technol ogy ACCESS newsletter, Volune Two, Nunber One,
page si X.






EXTENDED CASSETTE BASIC COMMAND
AND STATEMENT SUMMARY

This card may be detached from the staples and used for constant
reference. The information here is also contained in Appendix A, with
the page numbers on which a fuller description may be found. Ap-
pendix B is a function summary.

Underlined letters in the command or statement represent the shortest
possible abbreviation, which must be followed by a period. Functions
and some statements may not be abbreviated. An S following a
command description means that it may also be used as a statement
in programs; a C following a statement description means it may also
be used as a command.

COMMANDS

Command Description

APPEND file, T Reads a program stored on a cassette
file and appends it to the current pro-
gram.

BYE Leaves BASIC and returns to Solos. S

CLEAR Erases all variable definitions. S

CONT Continues execution of a program stop
ped with the MODE key or by a STOP
statement.

DEL Deletes all statements.

DEL n Deletes statement n.

DEL n1, n2 Deletes statements nl through n2.

DEL n1, Deletes statements nl through the last
statement.

DEL ,n2 Deletes the first statement through
statement n2. Note space before com-
ma.

EDIT n Allows the edit of statement n.

GET file {,C) {,T}
Reads a cassette file program, for ex-
ecution later. C (default) gets a semi
compiled file; T gets a text file.

LIST Lists the entire program.

LISTn Lists statement n.

LIST n1, n2 Lists statements n1 through n2.

LIST n1, Lists statements n1 through the last statement.

LIST ,n2 Lists the first statement through statement n2.

REN Renumbers the statements starting with 10 in
increments of 10.

RENn Renumbers the statements starting with n in
increments of 10.

REN n,i Renumbers the statements starting with n in
increments of i.

RUN Clears all variable definitions and exe-
cutes the program beginning with the
first line.

RUNnN Executes the program beginning with

statement n and does not clear variable
definitions.

SAVE file {,C} {,T}
Saves the current program on a cassette
file of the name indicated. T saves the
program in text format. The default is C.

SCRATCH Deletes the entire program and clears
all variable definitions. S

SET DB=code Displays at the current cursor position
the character whose USACII code is sup-
plied. S

SET DS=speed Sets the video display speed to the value
indicated. S

SET IP=port# Sets the Solos/Cuter pseudo input port

to the value indicated. S
SET LL=length Sets the line length for BASIC output to
the value specified. S

SET ML=size Sets the memory limit for BASIC to the
number of bytes specified.
SET OP=port# Sets the Solos/Cuter pseudo output port

to the value indicated. S
TUOFF Turns off both tape motor relays. S

TUON unit# Turns on the specified tape motor relay.
S

XEQ file {,C} {,T}
Reads and executes a cassette file pro-
gram. Use C (default) for semi-compiled
files, T for text files.

STATEMENTS
Statement Description

CLOSE #file numberl, #file number2, . ..
Closes the specified files so that they
cannot be accessed unless another FILE
statement requests access.
CURSOR{L}{.C}
Moves the cursor to line L, character
position C on the screen. If L or C is om-
mited, its value from the last CURSOR
statement is used. C
DATA constantl, constant2, . ..
Specifies numerical or string constants
that can be read by the READ statement.
DEF FNvariable (variablel, variable2, . ..) = exp
Defines a one-line function that eval-
uates an expression based on the values
of the variables in parentheses.
DEF FNvariable (variablel, variable2, . . .)
. Defines a multi-line function that ex-
. ecutes statements following using the
RETURN exp values of the variables in parentheses in
. calculations and, when a RETURN state
. ment is encountered, returns the value
ENEND of the expression on the same line.
ends the function definition.
DIM variable (dimensionl, dimension2, .. .)
Defines a multi-dimensional numerical
array with the number of dimensions
specified. C
DIM string variable (size)
Declares the number of characters that
can be contained in the specified string
variable. C
END Terminates execution of the program.
ERRCLR Clears the error trap line number set by
the most recent ERRSET statement. C
ERRSET n When an error occurs, BASIC executes
statement n next. C
EXITn Escapes from and terminates all current
FOR/NEXT loops. Statement n is exe-
cuted next.
FILE #file number; file name, access requested
{,access granted}
Requested read (1), write (2), or read/
write (3) access to the specified cassette
tape file. The file name is given by a
string expression, so if it is named di-
rectly, it must be enclosed in quotation

marks . .
ENEND Ends a function definition.
FOR variable = expression 1 TO expression 2 {STEP
interval} The value of expressionl is assigned to

the variable, then the statements
between FOR and NEXT are executed
repeatedly until variable equals ex-
pression2. After each iteration the var-

NEXT {var} iable is incremented by 1, or by the STEP
interval if given.
GOSUB n Executes the subroutine beginning at

statement number n. Execution con-
tinues with the statement following the
GOSUB statement.

GOTOn Transfers control to statement number
n.



IF expression THEN n
Executes statement n if the value of the
expression is true; otherwise, executes
the next statement in sequence.

IF expression THEN n1 ELSE n2
Executes statement n1 if the value of the
expression is true; otherwise, executes
statement n2.

IF expression THEN statementl: statement2: . . .
Executes statementl , statement2, etc.
if the value of the expression is true;
otherwise, executes the next statement
in sequence. C

IF expression THEN statementl: statement2: . .. ELSE

statement 3:. . .

Executes the statements following THEN
if the value of the expression is true;
otherwise, executes the statements
following ELSE. C

IF expression THEN n ELSE statementl: statement2: . . .
Executes statement n if the value of the
expression is true; otherwise, executes
the statements following ELSE.

IF expression THEN statementl: statement2: ... ELSE n
Executes the statements following THEN
if the value of the expression is true;
otherwise, executes statement n.

INPUT variablel, variable2 . ..

Accepts values from the terminal and
assigns them to variablel, variable2,
etc. C

INPUT "message". variablel, variable2 , . . .

Displays the message as a prompt and
then accepts values from the terminal,

assigning them to variablel, variable2,
etc. C

INPUT (characters, time) variablel, variable2, . . .
Accepts values from the terminal and
assigns them to variablel, variable2,
etc. The user can only type the number
of characters indicated in parentheses
and has time (in tenths of a second) to
respond.

INPUT (characters, time) "message" ,variablel,

variable2, . ..

Displays the message as a prompt and
then accepts values from the terminal,
assigning them to variablel, variable2,
etc. The user can only type the number
of characters indicated in parentheses
and has time (in tenths of a second) to
respond.

{LET} variablel = expressionl {,variable2 = expression2} . ..

Assigns the value of each expression to
the corresponding variable. The word
LET may be absent. C

NEXT {variable}
Ends a FOR loop.

ON expression ERRSET n1,n2, ...
If the value of the expression is 1, sets
nl as the statement to be executed
when an error occurs; if the value is 2,
sets n2 as the statement to be executed
when an error occurs; etc.

ON expression EXIT n1,n2,. ..
If the value of the expression is 1, tran-
fers control to statement n1 and termin-
ates all active FOR loops; if 2, transfers
to statement n2, etc.

ON expression GOSUB n1,n2, . ..
If the value of the expression is 1, ex-
excutes the subroutine starting at state-
ment nl if the value is 2, executes the
subroutine starting at statement n2; etc.

ON expression GO TO N1, n2,...

If the value of the expression is 1, exe-
cutes statement nl next; if it is 2, exe-
cutes statement n2, next; etc.

ON expression RESTORE n1, n2, ...

If the value of the expression is 1, resets
the pointer in the DATA statements so
that the next value read is the first data
itemin line nl if it is 2, resets the

pointer to n2; etc.

OUT port, value
Places the specified value in the indi-
cated 1/O port. C

PAUSE nexpr Delays further execution for nexpr
tenths of a second.

POKE location,value
Places the specified value in the spec-
ified memory location. C

PRINT ele, ele, ele {,} . ..

Displays numerical or string expression
elements, according to format elements.
Commas or semicolons may separate
elements or terminate the PRINT state-
ment.

PRINT #file number; expressionl, expression2, ...
Sequentially prints the values of expres-
sionl, expression2, etc. on the speci-
fied cassette tape file. C

READ variablel, variable2, . . .

Reads values from DATA statements and
assigns them to variablel, variable2, etc.

READ #file number; variablel, variable2, . . .

{:statementl: statement2: ...}

Reads values from the specified file and
assigns them to variablel, variable2,
etc. If an end of file is read, statement1,
statement2, etc. will be executed (if
present).

REM any series of characters
The characters appear in the program
as remarks. The statement has no effect
on execution.

RESTORE (n) Resets the pointer in the DATA state-
ments to beginning. If n is present, the
pointer is set to the first data item in
statement n.

RETURN Returns from a subroutine.

RETURN exp Returns from a function. The value re-
turned is exp.

REWIND #file number 1, #file number 2, . . .

Rewinds the specified files.

SEARCH string expression 1, string expression 2,

variable
Searches the second string for the first
occurence of the first string specified.
The variable is set equal to the character
position which the first string was found.
If it is not found, the variable is set equal
to zero.

STOP Terminates execution of the program
and prints "STOP IN LINE n" where n is
the line number of the STOP statement.

WAIT expl, exp2, exp3
The next statement is not executed until
the value in port expl, ANDed with
exp2, is equal to exp3.

XEQ file {,T} {,C}

Reads the program from the specified
cassette tape file and begins execution.
The file name is a string expression so it
must be enclosed in quotation marks if
given directly. C reads a semi-compiled
format file. T reads a text format file.
The default is C.
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