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BASIC Operating Manual

Chapter 1 Getting Started in BASIC

This manual describes UC-2200 BASIC, the programming language built into the Controller

UC-2200. Beforelearning to use the proramming language, however, youneed to know the

procedure for starting BASIC up on the combination of the Wrist Module UC-2000 and
Controller UC-2200.

Controller UC-2200

Transmissioncircuit

AC adapterjack
ROM packport

   
Printer   

 
     

Powerswitch

 

 

 
 

Keyboard

   
   

 

Liquid crystal display

panel(Screen)

SELECTbutton

TRANSMIT button
MODEbutton j
SET button



AS oo =), i

fee a= Press the The words “TRANSMIT” STAND-BYwill be
displayed on the screen. Nowthe watchis

~ ||| TRANSMIT ||
15, + button ‘ ;

ready to communicate with the controller.| SUNDAY |

Al o———.. 1. Press the TRANSMIT button on the watch.
i[sexo unreone \)

“TRAEMIT"
STHD-EY |    

 

2. Flick up the transmission circuit on the
controller.

3. Place the watchonit as illustrated.

4. Turn the controller power switch ON.

5. Press the [BASIC] key on the controller

(fsatco- ccacoo 6. The following message will appear on the
screento tell you that the computeris ready

to run under BASIC.

  

Nowyou can enter a BASIC program into the controller.

 Memo1

UC-2200 BASIC

The version of BASIC built into the SEIKO UC-2200 is an 8K BASIC written by
Microsoft.It is an expanded version of BASIC 80, with some commandsexclusive to

UC-2200 BASIC. Most personal computers run versions of Microsoft BASIC,including

BASIC 80.

Since UC-2200 BASIC hasa full set of essential commands and functions for

ordinary programming applications, learning it is a good introduction to BASIC pro-
gramming. And mastering UC-2200 BASICalso gives you mastery of BASIC 80,forthey

are nearly the same language. Learning UC-2200 BASIC will be an extremely important

asset in advancing your personal computercareer.   



Chapter 2 The Keyboard

 

To operate the UC-2200, you need to have its keyboard functions at your fingertips. Thorough
familiarity with the keyboard will help you get the most out of your computer.

2-1 The Keyboard Layout
Take a good lookat your keyboard.

 

8 Contrast key

 

       
 

   
 

 

 

1 Character/Symbol keys 7 Mode keys 9 Copy key
, 10 Paperfeed key

6 Function keys | 11 Stop key

Feaa SEIKO Yc-220)_
F6 F7 F8 F9 Fi [mB | CAL chry |

(Fz) CF3) CFs) (ES)) Oa) (asi) Chta) (hy FEED (Sf0P)/12 Utility keys

fH) f20 G4) (fs) (se) Cz) [fe 238) fo)

Ce) (Cw) Ce) (8) vu} (CO) Cop TF

(4) Cs) Ce) (4) (1) th) @ 2B

(20 OG) {e) (82) () (4) G4) Fe) fj

+ A FE)

Gur
3 Graphics key 5 Return key

2 Shift key 4 Cursor keys   
AR ARFF FS FI key
Onthe top row of the keyboard is a setof keys labelled [Fi] to Fid] . These are the function
keys. Each function key has a variety of uses. These keyswill help you to enter, correct, and
run your programsefficiently. Chapter3, “The Function Keys,” explains their uses in detail.
Atthis point, just learn where they are located on the keyboard.



Gl & @ © keys

These keys are the cursor keys. Move the cursor, thatlittle blinking rectangle j]on the

screen, whereveryoulike.

r—- Memo 2
 

CursorDisplay
Whenthe UC-2200 is in BASIC mode,the cursor[ ff ] will be displayed on the screen

as shownin theillustration.

 

Whenthecursoris on the screen, you can enterletters, numbers, or symbols from

the keyboard. But when the cursor is not on the screen, the screen is locked; you

cannot enteranything from the keyboard. When youenter a letter, number, or symbol,

it will be displayed on the screen at the spot where the cursorwas, and the cursorwill

move one spaceto the right.  
 
Utility Keys
The row ofkeysto the right of the function keys includes the APL and BASIC) keys. Also,

the RETURN key is located in the lowerrighthand cornerof the keyboard;it is essential to

the preparation and execution of BASIC programs. Thesekeys, plus the function keys, are

called the utility keys. Be sure you know wheretheyare located.

 



 

 

 

 

 

 

    

a|S SEIKO Uc-2200
Fe oF? F8 F9 FIO |{ Ma CAL CNTY Utility Keys

Ca} (w) Ce) CR) @) OC) ) @

3 CG) CJ) OO @&) &) @

Seowna
Sat fe @ ireruey

[Fi] to FIO) ................, Function keys in each controller mode
wba en ee the REE Ewe Calls up Memo-A mode
anCalls up Memo-B mode

APL] 2. ee eee cece eee eevee Calls up the Application mode
BASIC] fee cece eee cece eee Calls up the BASIC mode

VONT) area sae 2. waAdjusts the contrast on the screen, the liquid crystal
display of the watch. CNT.

_

intensifies the contrast and
CNT v weakensit.

COPY] 2... eee eee eee eee Turns on the printer. What is printed out depends on the
modeselected.

FEED] .. 1s. eee ee eee ee ee eae Feedsprinter paper forward
STOP] «cece eee eee cece eee Stops computerprocessing
RETURN] oe eee eee eee eee Inputs displayed data or commandsinto the UC-2200

memory.



2-2 To keyin characters
The keyboard is designed sothat you cankeyin letters (upper or lowercase), symbols such

as + or —, and graphics characters suchas “4”

Whatis entered by pressing each key depends on whetheryou are using the keyboard in

alphanumerics or graphics:

Alphanumeric keyboard: Upper- and lower-caseletters; digits; and symbols

Graphics keyboard: Graphics characters and Greekletters

@Alphanumeric keyboard
The UC-2200 automatically starts in the alphanumeric keyboard whenyou enter the BASIC

mode.
In the alphanumeric keyboard,you can key in upper- and lower-caseletters as well as digits

and symbols. Simply pressing a letter key keys in an upper-caseletter. To produce a lower-

caseletter, press that key while holding down the SHIFT key.

@Graphics keyboard
The (GR) key (graphics key) is just to the right of the SHIFT) key.
(1) Tokey in agraphics character, press aletter, number, or symbol key while holding down

the [GR] key.
(2) Tokey in Greekletters, press one of the symbol keys — [+], =), =], jor (.]— while

holding down both the {GR| andthe SHIFT) keys.
Appendix 3, “Table of Characters and Codes,” showsall the graphic characters that you can

use with the graphics keyboard.

=| key
a) Holdingdown both the GR) andthe (SHET|

T a keys, press the [=| key. “ z ” will appearon

4 the screen.
DM

 

 

   
b) Holding down the GR key, press =] .“ 4”

will appear on the screen.

Do youfind the keyboard confusing? It is more complicated than an ordinary typewriter key-

board, butafter all, the UC-2200 is a computer. Atfirst it may be hard to rememberwhere the

keys are and whattheydo,but that is nothing to worry about. Just keeptrying;you will soon

be suedtoit. And mastering this complicated-looking keyboard will be a key stepin learning

BASIC programming.



 

Chapter 3 The Function Keys  
With the UC-2200 in BASIC mode,press any key and the corresponding characterwill appear on
the screen.That gives you a visual checkon the accuracyof yourentry. The UC-2200will also send
you messagesonthe screen.You will be able to conversewith the UC-2200 through the keyboard
and screen. But to communicate with it easily, you need to learn more about the workings of the
function keys in BASIC mode.

3-1 Whatthe function keys do
The function keys [Fi] to F10) have been assigned a variety of functions that help you enter and
modify programsefficiently.

Fl] key (Function: INSERT)
Pressing the [Fi] key inserts a spaceat the cursor position. The character which had been
at the cursorposition, or the string of characters of whichit is part, is moved one space to
the right.

Example

Display on the screen

ABcI FG

Cursor

 

 

ABCIEF ¢

Press Fi) once.
A spacewill be inserted

between C and E.

 

ABcDBIEF G

You may enter any character
in this space.

 



F2|key (Function: EDIT)
Use the [F2) key whenediting or correcting a program. The (F2) key is helpful when you want

to renumberthelines of a program tofit a particular application or to correct a line after you

have received an error message on the screen. With the F2 key, you can havetheline you

wantdisplayed on the screento correct syntactic errors or many any other changes you care

to.

The 2 key saves you the trouble of keying in [E] [5] (1) [T) to effect an EDIT command.

Example

20 AB <— This statement should be A=B.

t
Line numberto be corrected

Key in F2] , (2), and (0).
 

OK
EDIT 20 [|

Press [RETURN

 

 
[2]0 AB

Use the [J] key to movethe cursorto B.

 

 

20 A\B|

Press the |Fl) key to insert a space between A and B.

20 Al|B

 

  

Press the [=| keyto insert an equals sign between A and B.

 

20 A=(B]
 

Press [RETURN] to make the UC-2200 store the revised line. That completes the correction
procedure.



3 key (Function: BACKSPACE)

The F3) key makesthe cursor movetothe left one space. Anything that had beenenteredir
that space will be erased.

Example

A eco [

Cursor

 

 

ApcuH

Press the key

The cursor moves one space

to the left, erasing the D.

  
key (Function: PAUSE)

Whenthe UC-2200 is listing out a program onthe screenlinebyline, the line you need to see

mayscroll past too quickly for you to checkit. Pressing will freeze the display so that you
can studyit at your leisure. Whenyouare ready to go on, press any key. The PAUSEfunction

can be used during a program list or other sequential displays.

[F5] key (Function: RUN + [RETURN ) .
RUNis the commandthat executes a BASIC program. You can enter the RUN commandby

pressing the keys [R], [U],/N],and (RETURN) .Oryoucan simply press [F5] , which enters the
RUN commandto execute your program.
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[Fe] key (Function: DELETE)
Holding down [SHIFT] , press [Fi] to delete the character at the cursor location. The

characters in that line to the right of the cursar will be moved a spaceleft to close up the

space.

Example

apc De F

Press [SHIFT] and [Fij.

D will be deleted.

 

 

AB cp F

E and F will moveto theleft

to close up the space.

[F7| key (Function: DELETE TO THE ENDOFTHELINE)

The [F7] key is also used to delete characters. Holding down [SHIFT] , press [2] to erase

everything from the cursorlocation to the right end of the logicalline.

Example

apc ile F

Press {SHIFT} and [FQ].

 

 

A Bc []=

D andeverythingtoits right

will be deleted.
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F8 key (Function: LINE DELETE)
The F2 key deletes wholelogical lines. Holding down SHIFT], press 3), and the entire line
in which the cursoris located will be erased.

Example

Abc Die F

Press [SHIFT] and [F3)

 

 

4  
The entire line from A to F is deleted

(9) key (Function: CLEAR SCREEN)
Holding down [SHIFT] , press F4), and the screen will be cleared. The cursorwilt return to
homeposition (the upper lefthand cornerof the screen).

Example

ABCODEFGHI J

A
Press [SHIFT] and [F4|

f
The screen will be cleared ofall data, and

the cursorwill return to home position.

 

[10] key (Function: END)

Whenyouare finished using the UC-2200 in BASIC mode, hold down (HIFT| and press FS
The computerwill leave BASIC mode and can be shifted to memo orapplication mode.
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3-2 Summary of Function Key Operation

 

 

 

 

 

   

    
 

  

KEY| KEY OPERATION WHATIT DOES
(Fy INSERT:Inserts a blank spaceleft of the cursor.

(FQ) EDIT: Displays the line you specify from the program in
memory,for editing.

F3} BACKSPACE: Movesthe cursor onespaceleft, deleting

anything entered there.

F4) PAUSE: Temporarily stops a program listing or other

sequential display.

(F5) RUN + RETURN] : Executes a program just asif you had
entered RUN and [RETURN.

6] Hold down SHIFT) and press Fl) DELETE: Deletes the character at the cursorlocation.

[7] Hold down SHET| and press F2) | DELETE TO THE END OF THE LINE:Deletes the character

| at the cursor position and everythingtoits right in the

_| samelogicalline.
ee 1

F8] Hold down [SHIFT] and press F3 | DELETE LINE: Deletes the entire logical line marked by the
| cursor.

[9] Hold down [SHIFT] and press F4. | CLEAR SCREEN:Clearsall characters and symbols from

_ the screen. The program in memory is not affected.

(F10]| Hold down [SHIFT] and press F5 || END:To leave BASIC mode, press the (STOP) key,then 
 

 

 

hold down the (SHIFT] key and press [F5]. The computer  | will leave BASIC mode.
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Chapter 4 Introduction to Programming — First Steps

4-1 Programming-skills come only with practice.
A computercan doonly whatit is told. When you want your UC-2200 to work for you, you have
to give it an orderedsetof instructions written in a language it can understand.That set of
instructions is a program. The UC-2200 understands the programming language called
BASIC.It can read, analyze, and carry out instructions in BASIC programs.
Computer programsare written by people. To write a program for your UC-2200, you need to
learn a new language, BASIC. You must also learn to organize your instructions logically.
Computersareliteral-minded devices; they cannotinfer what youreally meant from what you
said. Your UC-2200will do whatyoutell it and nothing more.
Moreover, a human being can comeup with several ways to carry out a given order. The
computercannot.Youhavetotell it every step in the procedure;thosestepswill be the lines
of your program. .
Elegant programmingrequires logic and experience, but do notbeafraid to write something
because it might be less than elegant. The computer does not Care, after all. And each
program you write will teach you more. Your first programs may be clumsywith superfluous
parts compared with what an experienced programmer would do. But practice and only
Rractice will make you an experienced programmer, too, with the knack of writing elegant
programs.

 Memo3

MODES OFOPERATION

Whenyouput your UC-2200 in BASIC mode,the screen displays the prompt OK. OK
meansthe computeris ready to accept BASIC commands.At this point, BASIC may be
usedin either of two modes:direct orindirect. In the direct mode, BASIC statements
and commandsare not preceded by line numbers. They are executed as they are
entered and the results are displayed immediately. This mode is convenient for using
BASIC as a calculatorfor quick computations that do not require acomplete program.

Theindirect modeis the modefor entering programs.Program lines are preceded by
line numbers, are stored in memory, and then are executed when you enter a RUN
command.   

4-2 Tips on programming
The suggestionsgiven here will help you improve your programmingskills. You have another
valuable source of advice — the computer enthusiasts among yourfriends. They will be
happy to give you the benefit of their greater experience. Each programmerhas his own
approach; your friends may suggestbetter solutions than we doin this manual.

@First define the purposeof your program.
Whatdo you want the computerto do? Thatis the first question to ask yourself. Once you
know whatyourgoalis, start writing. But if your ideaisstill nebulous,wait until it has taken
shapein your mind.If you start programmingbefore you know whereyouare going, solving
one programming problem after anotherwill lead nowhere — except to giving up using the
computerin frustration.
To getoff to a goodstart, write down your idea — the task to be assigned to your computer.
And concentrate onwriting instructions for that task. Do notlet clever ideas lead you astray.

14



@Take notes on the necessary procedures.

Supposeyou wantto write a program for determining the area of a rectangle. The following
steps are necessary’

1 First, enter the length and width of the rectangle into the UC-2200.

2 Then calculate the area with the formula area equals width multiplied by length.
3 Finally display the result on the screen.

These steps are summarized in Figure A.

Figure A
 

Input width and length

{
Calculate the area by

multiplying width by length
PS

 

 

Display the result   
 

Figure A is fine as areminderfor yourself, but programmers often use amore convenient and

systematic way of representing their ideas, called a flowchart. An example is shown in
Figure B.

Figure B

START

Input width and length.

Calculate area by

multiplying width by length.

|
Display the result.

Nowthat the procedure has beendivided into elementary steps, let’s see how to writeit in

BASIC.If you cometo astep which you simply do not see howto write in BASIC,try reducing
that step to simpler operations and writing them in BASIC.

 

 

 

   
 



 T Memo 4

To input a program

To input your program,first enter a line number. The UC-2200 runs each program in the
orderof the line numbers. Line numbers maybe any positive integer from 0 to 65,529.
Limited memory capacity makes 65,529 the maximum line number. It is usually
convenient to numberthelinesat intervals of 10 (10, 20, 30, and so on). When you have
input a line, for instance 10 INPUTT, be sure to press the RETURN key. Unless you
Press [RETURN ., yourinstruction 10 INPUTT will not be stored in the UC-2200 memory.
A program line can be amaximumof 39 characters long. The programline is not one

line on the screen. It is a logicalline, defined as everything from the line numberto the
RETURN. 
 

4-3 Programming
Nowlet’s write a program forfinding the area of a rectangle. After you enter eachline of your
program, be sure to press the (RETURN) key. The RETURN key marks the endof the line,
telling the computerto store it and wait for the nextline.
A line of program here meansoflogical line of BASIC code from the line numberto the press
of the [RETURN] key. It has nothing to do with the lines on the screen. A logical line is a
maximum of 39 characters long.

r- Memo 5

CONSTANTS
Constantsare the actual values BASIC uses during execution. There are two types

of constants: string constants and numeric constants.

A string constant is a sequenceof up to 255 alphanumeric characters or symbols
enclosed in double quotation marks.

 

|

Examples:

“HELLO”

“$25,000.00”

“Seiko”

Numeric constants are positive or negative numbers. There are five types of numeric
constants:

1. Integers

Whole numbers between — 32768 and + 32767. Integer constants do not have
decimalpoints.

2. Fixed point constants

Positive or negative real numbers; may contain decimal points.
3. Floating point constants

Positive or negative numbers in exponential form, between 10-* and 10%A float-
ing point constantconsistsof an optionally signed integeror fixed point number, |
the mantissa, followed by the letter E and an optionally signed integer, the |
exponent. Double precision floating point constants usetheletter D instead ofE.

Examples:

235.988E — 7 = 0.0000235988

2359E6 = 2359000000 
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@Step1: Input width and length

In BASIC variables can be thought of as boxes which store numbers and characters of
strings of numbers and characters. Each variable (box) is given a name.

Here weshall define a variable, W, to store the width, and anothervariable, L, to store the
length.

BASIC has commandcalled INPUTthat is used to ask you to enter a numberor a character

to be putin a variable’s box. It can be usedin the following way:

 r-- Memo 6

VARIABLE NAMESAND DECLARATION CHARACTERS

Variable names are formed of letters and numbers.A variable name muststart with

aletter. Though your variable names may be any length, the computerlooksat only the

first two letters or letter and number. Therefore, if variables named CONSTANTand

COUNTERare usedin the same program, the computerwill treat them as the same

variable.

A variable name may not be a reserved word. (Reserved words are all BASIC
commands,statements, function names, and operator names.)

Variables may representeither a numeric value or a string.If the variable is a string,

its name must end with a dollar sign. For example: A$ ="SEIKO"’The dollar sign is a

variable type declaration character; that is, it “declares” that the variable will be a
string.

N$ ..... eee eee a string variable

ABC.........-.4- a single precision numeric variable

Note: If a variable name begins with FN, it is assumed to be a call to a user-defined

function.   

17



 

INPUT <variable >
Whenthe computer executes the command INPUTA, a question mark will appear on the
screen, indicating that the computer is ready to accept input from the keyboard. That
question markis called a prompt.

If you then key in the number3 and press RETURN) , the number3 will be assigned as the
value for the variable A (or placed in the A box,if youlike).

Let’s use the INPUT commandin the program to give the computervalues for width and
length.

 

@Step 2: Calculate area by multiplying width by length.
Now we must calculate the area from the values of width and length input. The area of a
rectangle equals its width multiplied by its length.
BASIC includes mathematical functions,including arithmetic functions. The commandsfor

the arithmetic functions are their symbols: addition +; subtraction —; multiplication *; and

division/). It also can perform the logarithmetic function (LOG) and the exponential function
(EXP). To calculate the product of width and length, we want to multiply. BASIC uses an
asterisk (*) as the multiplication sign. A slash(/) is the division sign.

In BASIC,the area of a rectangle is calculated as follows:

inde L

But that expression doesnottell us the result. For that we need anothervariable, which we
shall call A for area.It is used as a boxto store the result of the calculation.

Sola

This expression tells the computer to put the result of the calculation into the box for
variable A.

Note: We often write mathematical expressionslike this: Bx C =D, with the formulafirst

and then answer. In BASIC, however, always write expressionsin this order: Answer =
Formula. D = B«C. Here is the variable (box) in which to store the result obtained
with the formula.

18



 

Memo 7
 

OPERATORS
Operators perform mathematical or logical operations on values. The operators

provided by UC-2200 BASIC maybedividedinto four categories:
1. Arithmetic operators

2. Relational operators

3. Logical operators
4. Functional operators

The arithmetic operators are given in the order in which the computerwill carry them
out:

Operator Operation Example

. Exponentiation xy
Negation Xx

*,/ Multiplication, X*ey

, Floating point division xly
+,- Addition, Subtraction X+y,xX-y

Since the computer multiplies befo re it adds,its answerto 6+3 + 2 is 20.
To change the order in which the operationswill be performed, use parentheses.

Operations within parenthesesare performedfirst. Inside the parentheses,the usual
orderof operations is maintained. Thus, 6+(3 + 2) = 30.
Here are some sample algebraic expressions and their BASIC counterparts.

 

Algebraic Expression BASIC Expression

X + 2V X + Yx2

x-> X - Yi2
“ X * YIZ

x ae (X + YZ

(x) (XA 2) AY
xv XA(Y*Z)

X (-Y) X*(-Y)   
19



@Step 3: Display the result.

In this step, the computerdisplays the area it has calculated on the screen. Sincethe result

wasstored inn variable A back in Step2, all you have to do is ask the computerto display A
BASIC has another command,PRINT, whichis used to display characters and variables on
the screen.

The print commandis used as follows:

PRINT <variable>

<number>

<characterstring or number>

Use the PRINT commandto write the next line of our program.

 

@Summary

Wehave programmedstepsone,two, and three in BASIC. Putting them together, we have the

following program to determinethe area of a rectangle:

 

The END statementin line 50 is the commandwhichnotifies the UC-2200 that the program

has run to its end. The END statement may be omittedif it would be placedat thelastline

of the program anyway.

4-4 Running a Program
Now you know howto write a program for determining the area of a rectangle. Let’s seeifit

really works.

Keyin [R) UN’ RETURN or simply press [5].

Do you understand what is happening? What’s that question mark on the screen? Thatis the

prompt; the UC-2200 is asking you what the length is. If you want to find the area of a

rectangle 4cm. wide by 5cm. long, key in 5 and press [RETURN] . Here is another question

mark. Now whatdoesit want? The computeris asking youto input the width of the rectangle.
Key in 4 and press RETURN . And the screeninstantly displays the answer, 20. Now you

know:the area of that rectangle is 20 square centimeters.

Did your program work this way? If your UC-2200 could not run your program,it gave you an
error message such as ?SN ERRORonthe screen, to help you locate your bug. BASIC
regardsas an error anything that makes the computerfail to complete running the program.

The error messageslet you know that there is a problem.In addition, BASIC tells you the

numberof the line containing the error. For details, see Appendix 2, Error Messages.
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Chapter5

5-1 Every program has room for improvement

T
D

f
e
t
a
f
a
l

This is the program we wrote in Chapter4 to determinethe area of a rectangle.It is not a bad

program,but it is too primitive to use easily. Asit is, if you enter a negative figure for width

or length, the computerwill of course give a negative area as the result. But there are no

negative areas in the real world; we should provide against such results. Worse, the program
doesnottell us whatit is asking for whenit displays those question marks as prompts on the

screen.It would be a good idea to have the UC-2200 show whatit is asking to be input, along
with the prompt.

Asyou work with programsyourself, you will develop a senseof what a satisfactory program
needsto do. BASIC will answer most,if not all, of your needs. As you become more familiar

with BASIC,your programswill become more refined and easier to use.

For example, the program for calculating the area of a rectangle could be rewritten as

follows:

 21



The INPUT statement and PRINT statement have been modified, and new commands and
symbols (ABS, REM, AND;) are used. Actually the INPUT and PRINT commandsare used in
a different way from the earlier version.

Asolitary question mark on the screen is not an adequate promptsince you cannottell what
the computerwants.To improve the situation, puta message — the question being asked —
between quotation marks right after the INPUT command. The UC-2200 will display the
messagebefore the question mark whenaskingfor input from you. The format for this INPUT
statementis

INPUT “Message”; <variable>

The semicolonin this line means “followed by on the sameline.” The semicolonis usedin
the same wayin line 150, the PRINT command.

The REM commandonline 100tells the computerto ignore everythingin therestof thatline.
This commandallows you to insert acommentin the program,for instance to remind your-
self what the next step does. When the UC-2200 comesto the line with the REM command,
it skips it and proceeds to the nextline. Explaining your program with messages on the
screen and memosin REM statementswill make it easier to understand and use.
The ABS commandinline 140 tells the computerto find the absolute value of the variable
AREA.Use ABSin this way:

Variable = ABS <variable>

Using this ABS command meansthe computerwill nevergive you a negative result for area,
evenif you enter a negative value for width or length.
These new commands make your program more useful and go a long way towardshar-
nessing what the UC-2200 canreally do. Writing such programswill enrich your work and
leisure, but onlyif you master BASIC. Don’t worry, though — BASIC is the simplest computer
language, and anyonecan useit easily.
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5-2 BASIC Commandsat Your Fingertips

This section presents the most important BASIC commandswith a generousselection of

sample programs.Before long you will know how simply yet powerful BASIC commandsare.

@Sample Program 1

Thefirst sample program is given below.

  

This program calculates the sum of the integers from 1 to 100. Thatis, it adds up

14243..... +100.

Line 10 contains CLS, the commandto clear the screen.

CLEARin line 20 is the commandto clearall variables, setting all numerical variables to zero
andall string variables to null. The UC-2200 has each variable permanently store the value

givenit until you give it anew value ordeliberately clear the variable.If you leave the variables

set at their previous values, those values may be used in your program and may make your

program run incorrectly. Therefore, before running a program, you should empty all the
variables with the CLEAR statement.

The FOR-TO statementin line 30 is always used in combination with the NEXT statementin

line 50. We will call this pair the FOR-NEXTstatement.

This program is intended to calculate the sum of the integers from 1 to 100. You could write

out each addition as a separate step, but that would be tedious. The FOR-NEXT statement

provides a very helpful shortcut for such tasks.

The statement FOR I= 1 TO 100 in line 30 tells the computerto increase the valueof | by
incrementsof one from 1 to 100. First the variable| is given the value 1 in line 30. Then comes

the statement A =A + lin line 40. The variable A hasaninitial value of zero. Whenlines 30 and

40 have been executed once,A is set equal to 1 (that is, 0+ 1). Then the NEXT statementin

line 50 sends the computerbacktoline 30 to get the next valueofI. Since | was equal to one,
adding oneto it here (increasing by an incrementof one) gives the new valueof 2 for | this

time. Then the program proceedsto line 40, where the new valueof| is addedto the old value
of A to give anewvalue of 3 forA(A = 1 + 2). Next the computerexecutesline 50, which sends
it back to line 30; the UC-2200 toils along this loop without complaint until | reaches 100. Then

it leaves the loop and executesline 60.

 

The FOR-NEXT statement

30 FORI=1TO 100---- Starts with!=1. 152 |= 100
' . . . . :

40 First operation ---- Carries out first Carries out first operation Carries outfirst operation
operation dnce a second time the hundredth time

4
50 NEXTI + +++ Returns to line 30 Returnsto line 30 Leavesloop, goes toline 60

60 Second operation --- +--+ ++ eee eee eee eee eens Atlast, carries out second

operation 
 

23

 



The FOR-NEXTstatementis used,as in this example, to make the computerrepeat an oper-
ation. Every time | is incremented by one, the statement A=A-+1 is executed again. In the
example, this processis repeated 100 times to calculate the sum of integers from 1 to 100.
There are unexpected uses for FOR-NEXT statements. For instance, the statement can be
used as a timer.

FOR J =! to 200
NEXT J

This loop puts the computeron a treadmill, repeating a series of dummyoperations,to gain
.you sometime. For example,it will take the computer about a second to work through aloop
with |= 1 to 67. The dummyloop techniqueis useful when you need to keep somethingdis-
played onthe screenbriefly, then clearit off. Have the clear screen command comeafter the
computerexits from the dummyloop.

FOR-NEXT statement can be combined with the STEP statement. Without the STEP
statement, the increment is always 1. With the STEP statement, you can set the increment
as youlike.

In line 30 the statement FOR | = 1 to 100 had| increasein increments of one. But the state-
ment FOR! = 1 TO 100 STEP

5

has| increase by incrementsoffive up to 100. STEP 10 would
make| increase at increments of 10. STEP 5 would make| decreaseat incrementsof 5.
To use a negative increment such as STEP —5, however, you must write the FOR-TO
statementso that the variable ranges from a high to a low value:

FOR |= 100 TO 0 STEP —5

If aNEXT statementrefers to the FOR statement nearest it, the variable name can be omitted
from the NEXT statement. In the example, 50 NEXT would run correctly.

@Sample Program 2

 

This sample program uses nested FOR-NEXTloops. That is, the program uses two FOR-
NEXTstatements, one occurring within the other’s loop. This technique is called nesting
loops. There is arule governing nested loops. Each FOR-NEXT loop is acomplete sequential
cycle of operations. When two loops are used together, one loop must enfold the other
completely. The paths of the two loops mustnot cross.
In the sample program, the computer executes the loop for variable J ten times beforeit
executesthe loop for variable | again. Line 40 will be executed 100 timesin all. Reversing the
orderoflines 50 and 60 wouldviolate the rule for nested loops, since the instructions for the
J loop would not be contained within the| loop.
If two loops share the sameendpoint, they could both end with the same NEXTstatement.
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CORRECTLYnested loops

 

 

 

 
   

   

FOR l=1 TO 10
Outer loop

FOR J=1 TO 10

Execution Inner loop

NEXT J

NEXT |   
*To nest two loops, one loop must be completely contained within the other.

INCORRECTLYhested loops

 

FOR I=1 TO 10
 

FOR J=1 TO 10
 

Execution

   
NEXT |
 

NEXT J   
NEXT K   

*The inner loop is not contained within the outer loop.
*If a NEXT statement has no corresponding FOR statement, the screen will display an NF

ERROR message,and the program will cometo a standstill.

@Sample Program 3 °

 

Run this program and you will find the screen covered with As. The GOTO command

consists of GOTOand a line number.

GOTO <line number>

Whenthe computer comes to a GOTO statement,it will unconditionally jump to the line

namedin it. In Sample Program 3 the computer is sent directly to line 10 as soon asit
executes line 10 and goes on to line 20. Thus, the statement on line 10, which means,

“Display an A and do not moveto a newline,” is executed over and overagain.
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@Sample Program 4

 

This program has the printer print out the numbers and characters keyed in from the
keyboard.

Figure A

9 Waiting for your input from keyboard

Lt

) (0 entered from keyboard? UC—2200 ato Y

L
Numberof times the

Program has been run

/ Pressing [RETURN inputs the data and has the
Y I: UC—2200 numberof times the program has beenrun and

4 the data you input printed out.

The goal in programmingis to write easily understandable,efficient programs.If the flow of
processing stepsis disorganized, your program will be amaze. Modifying it later will be time-
consuming. This problem can beavoided if you analyze yourideasin the flowehart form, as
was suggestedearlier. But a flowchart is nothing more than a way to conceptualize what the
Program shoulddo.It neverdirectly appears in the program.
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Figure B Modular Programming

 

*Main routine for controlling flow of operations

10 GOSUB 100....... Execution of module 1
20 GOSUB 200....... Execution of module 2

30 GOSUB 300....... Execution of module 3

40 END ............ Endof execution
 

*Subroutine for module 1

100
" Instructions for module 1

190
 

*Subroutine for module 2

200
i Instructions for module 2

290
 

*Subroutine for module 3

300
t Instructions for module 3

390   
One methodfor organizing the flow of a program makessets of operations into independent

modules, which are called by GOSUB statements. (See Figure B.) This method is quite

helpful when you need to repeat a complicated set of operations.In addition, writing the
program in separate modules will minimize syntax errors in your programming. The longer
the program, the more the modular approachwill help you.

The main program is called the main routine; the branches are the subroutines. Put this

fruitful approach to work in your programs — it will help you master the world of
programming.

Like the GOTO statement, the GOSUB statement used in modular programming has the

computerskip irrelevant lines in running a program. But while the GOTO statement simply

jumpsto the designated program line, the GOSUB statement has the computer remember

the numberof the line from which it jumped to the subroutine. Thus, with the GOSUB
command,your UC-2200 caneasily return to the line from whichit jumped.

Let’s work throughthe lines of Sample Program 4 in order.

 

And here comes that GOSUBstatement. The computer does whatit says and jumpsto line
50. Of course, your UC-2200 remembersthat the program wasat line 20 whenit jumped.

 

The INPUT statement has you key in data. Key in anything you like. The variable B$ is a
characterstring variable, which is used to store characters and numbers (but the numbers

are treated not as numerical values but as characters).
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The value of the numerical value A is set equal to the previous value of A plus one. Thus,in
the first pass throughthisline, A is given the value of 1 (1=0+ 1).

 

RETURNis an important commandwhichis always used with the GOSUBstatement.It is an
order to go backto the line of the program containing the GOSUB statement. When the
computer executes the RETURNstatement,it returns to the line whose numberit had stored
in memory, then proceedsto the nextline. In the example,it returns to line 20, then goes on
to line 30.

  
LPRINTis an output commandgivento theprinter. LPRINT:-statementsfollow the same con-
ventions as PRINT statements. The variable A has already been given the value one. You
knowfrom the discussion of the PRINT statementthat the semicolon means“‘to proceed to”
and that anything in quotation marksis printed or displayed just as it is. Those rules apply
to the LPRINT statement,too.

Then comes another semicolon, followed by B$. B$ has already been set to equal the
characters whichline 50 asked you toinput. (In Figure A, the word UC-2200 was input.)
Thenline 30 is executed. The printer prints out

 

There’s that GOTO statement we metearlier. The program jumpstoline 20 unconditionally.

2H GOSUE Sa

Line 20 has already been executed once. The computer is now just repeating what it has
already done.

This example should suggest what a powerful tool the GOSUB statementcanbe.Like the
GOTO statement, the GOSUBstatementis frequently used in programs.It is an indispen-
sable tool for preparing efficient programs.

@Sample Program 5
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This program tells the UC-2200 to count the numbers from 1 to 2,000, report when it has
counted upto 1,000, and then report whenit has counted upto 2,000 and completedthe job.

The problem is, how should the computer decide whetherit has counted upto 1,000 or 2,000.

But don’t underestimate it; your computeris not entirely lacking in judgment, just because

it’s amachine. The UC-2200 can exercise its own kind of good judgment because its BASIC

includes the IF statement.

 -—Memo8

RELATIONAL OPERATORS

Relational operators are used to compare two values. The result of the comparison

is either True (— 1) or False (0). This result may then be sued to makea decision about
the flow of the program.

Operator Relation Tested Example
= Equality X=Y

<> Inequality X<>Y

< Less than X<Y

> Greater than X>Y

<= Less than or equal to X<=Y

>= Greater than or equal to X>=Y

Whenarithmetic and relational operators are combined in the same expression, the

arithmetic operation is always performedfirst. For example, the expression

X+Y<(T-1)/Z
is true if the value of X plus Y is less than the value of T minus 1 divided byZ.
Examples:

IF SIN(X)<0 GOTO 100

IF K< >0 THEN K=K+1   
The format of an IF statementis as follows:

IF <condition> THEN <instruction>

<line number>

The IF statementis a conditional statement. The condition is a logical expression using the

relational operators =, <, and >. Line 30 of the sample program states as the condition

|= 1000. That meansthat the variable | must equal 1000 for the instruction following THEN
to be executed.If the condition had been |< 1000, the variable | would have to be less than

1000; |>1000 would require the variable | to be more than 1000.

Theserelational operators are used to compare two expressionsor characterstrings.If the

condition in the IF statement is met, the instruction following THEN will be executed

immediately.

The instruction following THEN can assumeanyform.If it is only a line number, the THEN

acts like aGOTO statement.

If the condition is not met, the instruction following THENis ignored, and the program goes

to the next line number.
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r—- Memo 6 

LOGICAL OPERATORS

The logical operators NOT, AND and ORcan beusedto refine a program’s flow of

control by testing combinationsof relational operations by the rules of Boolean logic

summarized in the following tables, where X and Y representtherelational operations

being tested.

NOT: X NOTX
1 0
0 1

AND: X Y X AND Y
1 1 1
1 0 0
0 1 0
0 0 0

OR: X Y X OR Y
1 1 1
1 0 1
0 1 1
0 0 0

Thus, for example,

IF D<200 AND F<4 THEN80 (program branchesto line 80)

if D<200 and F<4 are both ture)

IF 1>10 OR K<0O THEN 50 (program branchesto line 50 if either 1>10 or K<0)
IF NOT P THEN 100 (program branchestoline 100 if P is nottrue).

Note that logical operations are always performed after the relational operations to
which theyrefer.

Advanced programmers may note,too, that besides the flow of control functions

described above, the logical operators can also be used to perform bitwisetests andbit

manipulation on integers. Thus, for example,

15 AND 14=14 (since in binary form 111? AND 1100=1110)

4 OR 2=6 (sincein binary form 0100 OR 0010=0110)

NOT 1=14(since in binary form NOT 0001=1110). 
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@Sample Program 6

 

Whenyourunthis program, the numberyou key in is displayed on the screen in the form
“A=_” An IF statement, which you were introduced to in line 30 of Sample Program5,is
used here in line 30 to limit the range of values for A to between one and five. The
noteworthy feature of this program, however, is not the IF statement but the ON-GOTO
statement appearingin line 40.

  

The ON-GOTOstatement assigns line numbers to which the computer must go depending

onthe value of the variable which appears between ON and GOTO (A in the sample program).

If the variable equals 1, the computer must goto thefirst line numberafter the GOTO (line

100 in the sample program). If the variable equals 2, the computer goes to the secondline

numberafter the GOTO (line 200 in the sample program). If the variable equals 3, the
computer goesto the third line number, and so on.

The ON-GOTO statement,therefore, divides the operating sequenceinto branchesafter line

20; where it branches dependsonthe valueof the variable that line 20 asks you to input.

IF A>5, A<1: 20>30-20>

IF A= 1: 20-30-40100>110-20—
IF A= 2: 20-30-40200210-20—

IF A=3: 20->30-40-300-310-20>
IF A=4: 2030-40400-41020-

IF A=5: 20-30-40-500-510-20-

In an ON-GOTOstatement,fractionalvalues of variables are dropped.If the variable equaled
1.2, the decimal fraction would be ignored and the variable would be treated as equalling
one.
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Without the ON-GOTO statement, this program would require several IF =THEN
statements.It would take the followinglines of IF-THEN statementsto replace the single
ON-GOTOstatementin line 40.

 

All these IF-THEN statements are clumsy and produce an unnecessarily long, inefficient

program. The ON-GOTOstatement elegantly reduces them to a singleline.
The ON-GOSUBstatement works almost in the same way as the ON-GOTOstatement. For
details, review the description of the GOSUB statement.

r-~ Memo 10

FUNCTIONAL OPERATORS

Strings may be concatenated. For example,

 

 

Strings may be compared using the samerelational operators used with numbers.
String comparison can be usedtoteststring values or alphabetize strings.

String comparisons are madebytaking one characterat atime from each string and
comparing their ASCII codes.If all the ASCII codesdiffer, the lower code number
precedesthe higher. If, during string comparison,the end of one string is reached,the
shorter string is said to be the smaller.

In string comparison, leading and trailing blanks are significant. All string
constants used must be enclosedin quotation marks.

Examples:
ENA” <“AB”

“FILENAME”= “FILENAME”
“CL’<"CL”

“kg” < KG”

“SMYTH” < “SMYTHE” 
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@Sample Program 7

 

Whenyou runthis program, the INPUT statementin line 40 has you key in numbers. The FOR-

NEXT statement(lines 30 through 50) makes the computer repeat the input request ten

times. At each request, key in any number you want — a total of ten numbers.After you have

entered this data, the UC-2200 will print out the ten numbers input for A(1) through A(10) in

the form“A(__ )=__.”

 

Line 20 of the sample program reads

  
The DIM commandappliesto arrays. The term “array” may be newto you.Anarray is a group

of labeled items which have the samevariable name.In the sample program,the array is the

group of variables A(O) to A(9).

So far, we have used twotypesof variables, numbers (given names suchasA,B, and C) and

character strings (given names such as A$, B$, and C$). Each of these variables holds one
value — character string or number — at a time. But single variables are inconvenient for

handling large amountsof data. Organizing the variables into an array is much moreefficient,

since you cantell the computerto perform an operation on each elementof the array instead

of giving it separate instructions for each individual variable. Even a simple program such as

Sample Program 7 would be more cumbersomewithout the useof an array.
If you define an array variable with the DIM statement, a group of variables is set up. Think

of it as a row of boxes,asillustrated.

*DIM(9) prepares space for 10 elementsin the array.

 

   4   

                           
(0) a1) A(2) A(3) A(4) A(5) A(6) A(7) A(8) A(9)  
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Rememberthata variable is a box into which a numberor a character string is stored and
from whichit is taken out when needed. DIM A(9) in line 20 of the sample program prepares
a row of 10 boxes. Theseboxesare labeled A(0), A(1), . . ., A(9).

To set upfive boxes to store characterstrings, use the statement DIM A§$(4). That command
will prepare boxes A$(0) through A$(4). This row of boxesis called an array.

Theutility of arrays may not be obvious in a small program.In larger programs doing more
complex tasks, however, groupingvariablesinto arrays will be very handy. To dothat, though,
you needto learn the commandsfrequently used with arrays.

@Sample Program 8

 

Whenyourun this program, the screenwill display SEIKO, UC, and — 2200 on separatelines.
Line 20 in the program is a DIM statement which defines an array. Here the array A$(2) is
defined, and the computersets up three boxes to hold character strings. Lines 40 and 100
work together.

 

READand DATA statements are often used with arrays. READ and DATAare never found
independently, but always form apair.

The READstatementtells the UC-2200 to read somethinginto its memory. READ A§(|) tells
it to read string data into the variable A$(|).

DATA has datato be read in by READ.If more than oneitem is to be read in, separate them
with commasin the DATA statement.
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The order in which READ statements have the data read in:

 

 

   

 

The program above was written without using an array. The DATA statement gives three
pieces of data, separated by commasfrom each other. But this statement doesnottell us

which datum should be assignedto whichvariable. The rule is simple, though:thefirst READ

statementreadsthefirst item in the DATA statement, the second reads the second item, and
so on. Thus the character string SEIKO,thefirst item in the DATA statement, goesinto the

variable A$; UC goes to B$; and — 2200 to C$. Your UC-2200 remembersthatit read in SEIKO

first and always gives the variable in the second READstatementthe UCit read in second.

Thedatain this example were characterstrings. In the DATA statement, however, string data

need notbe enclosedin double quotation marks.String data and numerical data are handled

in the same way in DATA statements. What’s more, numerical and string data can share the
same DATA statement. Remember, though, that the READ statements must distinguish
betweenstring and numerical variables.

The RESTORE command is sometimes used with READ and DATA statements. The
RESTORE commandis usedin programswith several DATA statements.It has the computer

read in the data in the DATA statements onceagain, after the READ statement has been

executed once. The RESTOREstatement is executed, the READ statement is executed

again, and the data are read in, so that the variables are given the same valuesas before.If

a line numberis given after RESTORE (RESTORE20), the readingin starts again from the
DATA statementat the line numbergiven.
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@Sample Program 9

 

This program makesuse of DIM, READ,and DATA statements. These should be familiar to
you now.In this program, however, the array defined by the DIM statementis a little different.

Lookat line 10 in the sample program.It has two numbersin parenthesesafter the DIM A$
statement

AS(3, 4)

Sample Program 7 had one numberin parenthesesafter the name ofthe array in its DIM

statement. That numberis called a subscript. Here, however, we have two numbers or

subscripts separated by acomma.Anarray defined with one subscript is a one-dimensional
array. An array with two subscripts is a two-dimensional array.

The one-dimensional array in Sample Program 7 could be thoughtof as a row of boxes,in
which each box was a variable. With a two-dimensional array, we have both rows and

columnsof boxes. Figure A showsthe difference between an one-dimensional and a two-
dimensionalarray.
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Figure A A groupof variables defined by an array

One-dimensionalarray: DIM A$(4)
 

  

          
A$(0) AS(1) A$(2) A$(3) AS(4)

   
 

Two-dimensional array: DIM A$(4,3)

 

 

  

 
AS(0,0) AS(1,0) —AS(2,0) —AS(3,0) A840)

  

  
AS(O,1) ASCII) AS(2,1) A$(4,1) |

  

 

             

AS(3,1)

A$(0,2) AS(1,2)  A$(2,2) —-AS(3,2) AS(4,2)

A$(3,3)A$(0,3) AS(1,3) —-AS(2,3) A$(4,3)     
 

To set up a two-dimensionalarray, all you needto do is input numbersfor horizontal(X) and

vertical (Y)coordinates: DIM AG$(X,Y). As in one-dimensionalarrays, the boxes can befilled

by characterstrings or numbers. To designate a datum to be stored orfetched,it is only

necessary to specify the location of its box according to the X-Y coordinate system. With a
single row ofboxes,a single ordinal numberdid the job of specifying a particular box. But to

identify a particular box in a two-dimensionalarray, you need to give two numbers,its ordinal

position in its row and its row number.

Figure B Arrangement of Desks

—> X

| 2 3
| (ow) [Cunom] [Caen
J _ — ee
Y 2| JOHN | | OLIVIA | | MICHAEL|
 

 

3| susAN | | RICHARD) TERRY |
 

 
4
m IT

|
L

PEARL | | DAVID | | ROBERT|
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The sample program is designed to check what student has what place in aclassroom with
12 desksarrangedin three columns and four rows. The namesof the students and their
places are shownin Figure B. Run the program, key in the coordinates, and check the names
of the students displayed. Did the computergetit right?
Two-dimensional arrays have a wide variety of applications. For example, you could use a
two-dimensional array to write an Othello game program.Arrays are definitely a convenient
wayto handle variables.
You can define higher-order arrays, too — three, four, or more dimensions. A three-
dimensionalarray can be thoughtof as a solid block built of boxes (Figure C). The problem
is thatit is hard to think about operationsinvolving the higher dimensions. Two-dimensional
arrays answer mostof our requirements.

Figure C A Three-DimensionalArray
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5-3 Other BASIC Commands
In addition to the commandsintroduced sofar, your UC-2200 can respond to somespecial
commandswhichare notavailable in other versions of BASIC.

@MPRINT
MPRINTworksin the same way as PRINT and LPRINT, but outputis sent to the memory of
the UC-2000 instead of to the screen orthe printer. Executing an MPRINT statement has
a memoor data from the UC-2200 stored in the memory (Memory B) of the watch.
The first MPRINT statement executed clears Memo B. MPRINT can be usedto store a
maximum of 1000 characters (the capacity of MemoB in the watch).

@STOP
This command makesthe program stopat the line numberin which the STOP occurs. The
screenwill display the cursorin readiness for a commandor an input.

@CONT

CONTunlocksthe programafterit has been halted by STOP. Butif you modified the program
after the STOP command,you cannot use CONTtorestart it. CONTand STOPare convenient
for checking and debugging a program whichis not working as planned.

For other BASIC commands,see Part Il, the BASIC Reference Manual.



5-4 Intrinsic Functions
UC-2200 BASIC has several intrinsic functions available. They include trigonometric,

logarithmic, string, and random numberfunctions. And you can define other functions as

you need them. Greater confidence as a programmerwill rest on mastery oftheseintrinsic

functions.

Chapter 2 of Part II explains the intrinsic functions available in UC-2200 BASIC. Readit

carefully rememberwhatintrinsic functions are available.

5-5 Coping with Error Messages
Oncein awhile youwill find an error whenyoutry to run a program.Naturally, you will check

through your program to debugit. Errors are roughlyclassifiable into three types:

1. Syntax errors
2. Numerical errors

3. Semantic errors

eSyntax errors are usually caused by minor mistakes — entry of the wrongletter from the

keyboard orforgetting to put in a space. Syntax errors are easyto correct, once you spot the

error.

Numerical errors are caused by exceeding the numerical capacity of the UC-2200 during
computation. Correcting sucherrors takesa little more effort.

eSemantic errors are errors that do not produceerror messages.Thatis, the UC-2200 has not
found a syntactic or numericerror, but the program does not do what you expected. These

errors are the hardestto correct.

@Syntax Errors
Whena syntax error occurs, the program stops running, and the screen displays the number

of the line in whichthe error was detected. Press the £2 key or keyin [E] [D1] [7], then key
in the numberoftheline given in the error message, and press [RETURN] . The computerwill

enter EDIT mode anddisplay the designated line. Use the cursor keys to movethe cursor to

the trouble spot and correctit. Then press RETURN . Your erroris correced.
Most syntax errors are the result of typographicalerrors, leaving out a space,orforgetting to
keyinthe sign. You can usually detect-syntaxerrors by reading over the program listing.

The most commonerrors are typographical.

In addition, syntax errors are caused by notfollowing the rules for formatting statements. For
instance, omitting the line numberto which the program is to jump from a GOTO statement

or a GOSUBstatementortryingto call up a function not defined by DEFFNwill result in an
error message. These syntax errors are easy to spot. Whenyougeta syntax error, the screen

or printerwill give you an error message. Refer to Appendix 2, Error Messages,to determine
whattheerror is and how to correctit.
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@Numerical Errors
Numerical errors also lead to error messages. That helps with correction,butif the error
due to thevalue of a variable, you must check throughall the lines in which that variab
occurs. Debugging numerical errors takes patience.
Numerical errors occur whenthe value of the variable or expression used in the program
exceeds the memory capacity of the UC-2200. But there are other possible sources o*
numerical errors — trying to divide by zero in expressions such as A = BIC,for instance. The:
gives youan error message, /0O ERRORonthe screen, making the bug simple to detect. Bu:
variable-tied errors can be harderto correct, because you haveto checkevery line in which
that variable occurs.

D
w
”

Onceyou have tracked downthe source of a numerical error, correctit just as you would 2
syntax error. You may have to add a newlineor delete a line from your program.

@Semantic Errors
Semantic errors are the mostrecalcitrant. The UC-2200 does just what its program tells it to

If there are no bugs in the program, your computerruns it, no matterif the data are wrong or
the variables have the wrong values.It gives the answer to what you askedit, not what you
should have asked it. Debuggingthis kind of error calls for much thought.

There are too many ways to create semantic errors to give an exhaustive list of corrective
methodsfor them. But the overwhelming majority of semantic errors are linked to variables

For example, a semantic error occurs whenthe value ofa variable is destroyed or when an

erroneous statement assigns a wrong value to a variable. These errors are especially
treacherous if the variable is used in IF, ON-GOTO, or ON-GOSUB statements. These

statements shuntthe flow of the program all over, depending on the valuethevariable takes
You must work throughall the branchesof the program in search of bugs.

To preventthis situation, try checking the values of the variables in advance by inserting
STOPstatementsat strategic places in the program. During processing, the program wil

pause wheneverit comes to a STOP statement, allowing you to check the values of the

variables efficiently. Then you can catch semantic errors in action. It is advisable to run

through the program with STOP-CONTstatements repeatedly to be sure none of your
variables get outofline. And after you have found and corrected a bug, check the program
again. The longer the program, the more trouble debugging can be.

A comprehensive table of variable names and values will be a great help in correcting
semantic errors. This table, a table of variables,is indispensable not only for debugging but

also for writing programs. Form the habit of drawing oneup for each of your programs.
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BASIC Reference Manual

 

This manual covers all BASIC commands/statements and intrinsic functions available on the

UC-2200.

Chapter 1 Commands/Statements

In this chapter, commandsor statements are presented in the following form:

Format ..............00005: Showsthe correct format for the command/statement. See

below for format notation.
Purpose .................4- Explains what the command/statementis usedfor.

Remarks ................5. Describes in detail how to use the command/statement.

Examples ................. Gives sample programs to demonstrate the use of the

command/statement.

FORMAT NOTATION

The following rules apply to the format for a statement or command:

1. Itemsin capital letters must be input exactly as shown.

2. Items in lower-case letters enclosed in angle brackets <> must be supplied by the
programmer.

3. Items in square brackets[ ] are optional.

4. All punctuation marks except square and angle brackets — commas, parentheses,

semicolons, hyphens, equal signs — must be used where shown.

5. Items followed byellipses. . . may be repeated any of numberof times,up to the length
of a logicalline.

6. Items betweenverticallines || are to be selected by the user.

4



 

 

Format BEEP

 
 Purpose To produce a beeping sound

Remarks The beepwill continue for about one second, then stop automatically.

Example

 

 

 

 
 

Format CLEAR[<expression 1>]
Purpose To set all numeric variables to zero, all string variables to null.

Remarks <expression 1 > is anumberwhichreservesspacein the UC-2200 memory
for working withstrings.If not specified, the computerreserves50 bytesfor

strings.

Example TLiee

 

 

  

CLS (Clear Screen)

Format CLS
Purpose To clear all the character and graphics from the screen.

Remarks The cursor moves to homeposition after CLS is executed.

Example TLS
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CONT(Continue) 

 

Format CONT

Purpose To resumeprogram execution afterthe STOP key has been pressed or

a STOPstatement has been executed.  
 

Remarks Execution resumes wherethe break occurred. CONT cannotbe usedif you

edited the program during the break. If the break occurred after a prompt

from an INPUT statement, execution resumes with the re-display of the

prompt(a question markor string and question mark). CONTis usually used
with STOP for debugging. You can check intermediate values of variables

while the program has paused, using direct mode commands such as

PRINT. Execution can be resumed with CONTorwith a direct mode GOTO,

which has the program resume execution at the line numberspecified.

Example See STOP

 

 

  
Format DATA <constants> [, <constants>]...

Purpose To store numeric and string constants accessed by the program’s
READstatement.

Remarks DATAstatementsare always used with READ statements. DATA statements

can be placed anywherein the program. A DATA statement may contain as

many constants (separated by commas)aswill fit in alogicalline. A program
can contain any numberof DATA statements.

READstatements access the DATA statements in order (by line number),

and the data in them forms a single continuouslist of items. It does not
matter how manyitems are in each DATA statement or where the DATA '

statements have been placed in the program; the READ statements have

the items in the DATA statements read in one by one,in the order in which

they occur.

Example
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Format

Purpose

DEF FN (Define function) —) 

DEF FN <name> [(<parameter>)] = <function definition >

To define a function written by the user.  
 

Remarks

Examle

DIM (Dimensions)

 

<name> must be a legal variable name. This name, preceded by FN,

becomesthe nameof the user-defined function.

<parameter> consists of the variables in the <function definition> that

will be replaced whenthe functionis called.

<function definition> is the operation that the function performs.It is
limited to one logical line. Variables that appear in the <function

definition> may or may not appear in <parameter>. If a variable does

appear in <parameter>, the value of the <parameter> is supplied when
the function is called. Otherwise, the current value of the variable is used.

A DEF FN statement must be executed before the program calls the

functionit defines. Calling the function before it has been defined leads to

a UF Error.

DEF FN cannot be usedin direct mode.

In UC-2200 BASIC, only numeric user-defined functions are allowed.

Line 410 defines the function FNAB.
Line 420 calls the function.

 

 

 
 

Format DIM <subscripted variables >

Purpose To specify the maximum value for array variable subscripts and

allocate storage accordingly.

Remarks If an array variable is used without a DIM statement, the maximum value of

its subscript(s) is assumed to be 10.

Using a subscript greater than the maximum specified leads to a BS Error.

The minimum value for a subscript is always 0.

The DIM statementsetsall the elements of the specified arraysto an initial

value of zero.

Example
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Format EDIT <line number>

Purpose To edit the program at the specifiedline.

Remarks In EDIT mode, you can edit portionsof lines without retyping the entireline.

On the UC-2200, EDIT has been assigned to function key F2 . See Chapter

3, The Function Keys.

Example 7 "8

END

Format END

Purpose To terminate program execution, closeall files, and return to command

level.

Remarks END statements may be placed anywhere in the program to terminate

execution. Unlike the STOP statement, END does not cause a BREAK

statementto be displayed. BASIC always returns to commandlevelafter an

END statementis executed.

Example LF  
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Format

Purpose

FOR-NEXT STEP

 

    
  FOR <variable> =X TO Y [STEPZ]

NEXT[<variable>] [,<variable>]...

To havea series of instructions performedin a loop a given numberof
times.   

Remarks

Example

 

<variable> is used as a counter. Thefirst number(X) is the initial value of

the counter, and the second number(Y) is its final value. (X, Y, and Z are all

numbers.) The program lines following the FOR statementare excuted until

the NEXT statement is encountered. Then the counteris incremented by

the amount specified by STEP. The computer checks to see whetherthe

value of the counteris now greater than thefinal value(Y). If not, it branches

back to the statementafter the FOR statement and repeats the process.If

the counter is greater, the computer goes on to execute the statement

following the NEXT statement. This set of commandsis called aFOR-NEXT
loop.

If STEP is not specified, the increment is assumedto be one.

If STEP is negative,the final value of the counter mustbelessthantheinitial

value.
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GOSUB-RETURN )

  

Format GOSUB <line number>

RETURN

Purpose To branchto and return from a subroutine.

Remarks <line number> isthefirst line of the subroutine.

A subroutine may be called any numberof times in a program. A subroutine

mayalso be called from within another subroutine. The only limit on such

nesting of subroutines is the memory available.

The return statement in a subroutine has the computer branch backto the

statement following the nearest GOSUB statement.

Example
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( GOTO ) 

  

Format GOTO<line number>

Purpose To branch unconditionally out of the normal program sequenceto the
specified line number.

Remarks The computerwill execute the statementat the specified line number and
those followingit.

Example
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IF~THEN, IF~GOTO __) 
 

Format1

Format2
Purpose

IF <expression> THEN <instruction>|<line number>

IF <expression> GOTO <line number>

To make a decision about program flow based on whetherthe
<expression>is true.

 

Remarks

Example

 

If the <expression> is true, the second clauseis put into effect, with the
result depending on the format used:

Format 1: Executes the instruction following the THEN clause or

branchesto the specified line number.
Format 2: Executes the GOTO clause and branchesto the

specified line number.

If the <expression>is false, the THEN or GOTOclauseis ignored, and the
next program line is executed.
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Format
Purpose

 

INPUT[<“prompt string”>:] <variable> [,<variable>]...

To allow input from keyboard during program execution.
 

Remarks

Example:

 

Whenthe program reaches an INPUT statement, the computer pauses and

displays a question markto indicate that it is waiting for data. If <“prompt

string”> was included in the INPUT statement, the string is displayed
before the question mark. Enter the required data from the keyboard. The
data you enterare assignedto the variable (s) listed in<variable>. You must

supply the same numberof data items as the numberof variableslisted.
Data items must be separated by commas. Variable names given in

<variable> may be numeric or string, and may be subscripted variables.

Each data item input must agree with the type specified by the variable
name.String data input in response to an INPUT statement, however, need

not be surrounded by quotation marks.

Responding to an INPUT commandwith too manyor too few itemsor with
the wroing type of data (numeric instead of string, for instance) causes an

ID error. The computerwill not assign input values and go on with the

program execution until you have given an acceptable response to the

INPUT command.
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LET 

 
 

Format LET <variable> = <expression>
Purpose To assign the value of an expressionto a variable.

Remarks LET is an optional command. The equals sign is sufficient to assign an
expression to a variable name.

Example

 

 

 

ust)
Format LIST [<line number>]
Purpose To list on the screenall or part of the program currently in memory.   
Remarks BASIC alwaysreturns to commandlevel after LIST is executed.

If the <line number> is omitted, the whole programis listed.
If the <line number> is included, the programis listed from the specified

line number.

Example
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 —( LLIST )

  
 

Format LLIST [<line number>]

Purpose To print out ail or part of the program currently in memory.

Remarks BASIC always returns to commandlevel after LLIST.

The options for LLIST are the sameasforLIST.

Example

 

 {( LOCATE  } =

 
 

Format LOCATE <horizontal position>, <vertical position>

Purpose To move the cursorto the specified position on the screen.

Remarks The value of <horizontal position> must be from 0 to 9 and <vertical
position> must be from 0 to 3.

Example
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Gace
\_LPRINT _)

Format

Purpose

LPRINT [<expression> [;[<expression>]]. . .]
[L[<expression>]]...]

To print out data with the printer   
Remarks

( MPRINT  )

Sameas PRINT except that output goesto the printer.

Print Positions
UC-2200 BASIC divides the line into printing zones of 8 spaces each.
In the list of <expression>,acomma makesthe next value be printed

at the beginningof the next zone.

A semicolon makes the next value be printed immediately after the last
value. Typing one or more spaces betweenexpressionshas the sameeffect

as typing in a semicolon.
If the list of <expression > ends with acomma,the next LPRINTstatement

begins printing on the sameline, spacing accordingly.

If alist of <expression> ends without a commaorsemicolon, a carriage

return is inserted at the end of the line and the next LPRINT statement

beginsprinting at the beginning of the nextline.
If the line to be printed is longer than the printer width (20 characters),

BASIC wraps aroundto the next line and continuesprinting.

 

  
Format MPRINT [<expression> [;[<expression>]].. .]

[[<expression>]]...]

Purpose To store data from a program in MemoB of the UC-2000 watch.

Remarks Works as PRINT does expect output goes to MemoB ofthe watch. Please

note the following points:

1 Thefirst execution of an MPRINT statement after entering BASIC

modewill clear Memo andbegin storing data at the start of Memo B.

Subsequent MPRINT statementswill store data further down in Memo

B. But if you leave BASIC mode,return to it, and again execute an

MPRINTstatement, that data will be stored at the beginning of Memo
B and anydatastored earlier will be erased.

2 If your schedule or a gameprogram hasalready beentransferred to the
watch,thefirst execution of an MPRINT statementwill reset the watch

to Memo mode,clearing theprogram,and will initialize memo storage.

3 A maximum of 1000 characters can be stored in Memo B.If that
maximum is exceeded,the printerwill print out a Memory Limit Error

message.
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Format

Purpose

 

NEW

To delete the program currently in memory andclearall variables.
  

Remarks

 

ON-GOSUB, ON-GOTO

NEW is used at commandlevel to clear memory before entering a new

program. BASIC returns to command level after executing a NEW
command.

 

 

  

Format ON <expression>GOSUB< listof line numbers >
ON <expression> GOTO <list of line numbers>

Purpose To branchto oneof several specified line numbers, depending on the
value returned whenthe expressionis evaluated.

Remarks The value of <expression> determines which line numberin thelist the
program will branch to. For example, if <expression> equals three, the
third line numberin thelist will be the destination of the branch.If the value
is not an integer, the factional portion is dropped.
In an ON-GOSUBstatement, each line numberin the list must bethe first
line of a subroutine.

If the value of the <expression > is zero or greater than the numberofline
numbersin thelist (but less than or equal to 255), the program goeson to the

next executable statement. If the value of <expression> is negative or
greater than 255, an FC error occurs.

Example 2s

 
54



 

Format

Purpose

 

PRINT [< expression >][;[< expression >]]. . .]
[[<expression>]]...]

To display data on the screen  
 

Remarks

Example

If <expression> is included, the expression is displayed on the screen.It
maybe anumeric orstring expression. Strings must be in quotation marks.

Print Positions
The position of each item is determined by the punctuation used to

separate the itemsin the list of <expression>.
A commamakesthe next value be displayed at the beginning of the next

line.

A semicolon makes the next value be displayed immediately after the last

one. Typing one or more spaces between expressions has the sameeffect

as typing a semicolon.
If a commaor semicolon terminates the list of <expression>, the next

PRINT statement begins display on the sameline.
If the list of <expression> ends without acommaorsemicolon, a carriage

return is assumed at the end of the line and the next PRINT statement

begins display at the beginning of the nextline.
If the line to be displayed is longer than the screen width (10 characters), the

program goesto the next physicalline and continuesdisplaying.

 55



READ

Format

Purpose

 

READ<list of variables >
To read values from a DATA statement and assign them to variables.   

Remarks

Example

( REM (Remark) )

 

READ statements must be used with DATA statements. The READ
statement assigns variables to DATA statement values on a one-to-one
basis, in the orderin which they occur.
READstatementvariables may be numeric or string, but the values in the
DATA statement must agree with the variable types specified in the READ
statements.If they do not agree, a SN error occurs.
A single READ statement may access one or more DATA statements,in the
order in which they occur. Or several READ statements may access the
same DATA statement. If the numberof variables in <list of variables>
exceeds the numberof elements in the DATA statements, an OD error
occurs.If the numberof variables specified is fewer than the numberof
elements in the DATA statement, subsequent READ statementswill begin
reading data at the first unread element. If there are no subsequent READ
statements, the extra elementsare ignored.
To reread DATA statementsfrom the start, use RESTORE.
(See RESTORE.)
This program segment READsthe values from the DATA statementsinto the
array A. A(1) will have the value of 5, and so on.

 

  
Format REM <remark>
Purpose To allow you to insert explanatory remarks into your program.

Remarks REM statementsare not executed but are output exactly as entered when
the program is listed.
REMstatements maybe branched to from a GOTO or GOSUBstatement.
Executionwill continue with the first executable statementafter the REM
statement.

Example

 



(RESTORE ) 

 
 

Format RESTORE[<line number>]

Purpose To allow DATA statements to be reread when processing reaches a

specified line.

Remarks After a RESTORE statement is executed, the next READ statement

accessesthefirst item in the first DATA statementin the program.

If <line number> is specified, the next READ statement accessesthefirst

item in the specified DATA statement.

Example

  

 

  
Format RUN [<line number>]

Purpose To execute the program currently in memory.

Remarks If <line number> is specified, execution begins on that line. Otherwise,it

beginsatthefirst line. BASIC always returns to the commandlevel after a

RUN statementis executed.

Example

  

oa e
g

re
n
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( STOP }

Format

Purpose

 

STOP
To halt program execution and return to commandlevel.

 

Remarks

Example

 

 
The STOPstatement may be used anywherein a program toinsert a pause
in execution. When a STOP is encountered, the screen displays the
following message:

Break in nnnn (nnnnis the line number)
BASIC always returns to the commandlevel after a STOP command.
Resume execution by issuing a CONT statement.
(See CONT)
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Chapter 2 Intrinsic Functions   
This chapterdescribesall the intrinsic functions built into UC-2200 BASIC. Each descriptionis in

the following form:
Format ........... Showsthecorrect format for the function.

Action ............ Explains what the function does.

Example .......... Gives sample programs demonstrating the use of the function.

FORMAT NOTATION
Since they are a part of UC-2200 BASIC,theintrinsic functions may be called from any

program withoutfurtherdefinition.

The expressionsto whichthe functionis applies are always enclosedin parentheses.In this

chapter, those expressions have been namedasfollows:

X and Y Numeric expressions

land J Integer expressions

X$ and Y$ String expressions
If a floating point value is supplied where an integer is required, BASIC will dropthefraction

and usethe resulting integer. Functions return only integer and single precision results.

 

 

 
 

Format ABS(X)

Action Finds the absolute value of X

Example

 

AND

See the memoonlogical operators.
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 ASC (ASCI) )

Format ASC (X$)
Action Finds the numberthat is the ASCII codefor the first character of the

string X$. See CHR$ for ASCIl-to-string conversion.   
Example

 

 ( _ATN (arctangent) __-

  

Format ATN(X)
Action Calculates the arctangentof X in radians. Result is in the range — 7/2

to 7/2.

Example

 

 

      

 

Format CHRS$(I)
Action Converts an ASCII code to the character it represents. CHR$ is

commonly used to send a special character to the screen. For

instance, the BEEP character could be sent CHR$(7) as a preface to

an error message, or CHR$ (12) could be sentto clear the screen and
return the cursor to home.   
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 COS(Cosine)

 

Format COS (X)

Action Calculates the cosine of X in radians.  
 

Example

 

 

 

 
 

CSRLIN (Cursorline)

Format CSRLIN

Action Gives the current line numberof the cursorlocation

Example

  

 

 

EXP (Exponent)

Format EXP(X)

Action Calculates e to the power of X. (X must be < =87.3365.) If EXP

overflows available memory, an OV Error occurs, the largest possible

value with the appropriate sign is supplied as the result, and execution
continues.  
 

Example   
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 { FRE (Free) }

Format FRE(0)

FRE(X$)

Action FRE (0)tells you the numberof bytes free in user-area memory.

FRE(X$)tells you the numberofbytesfree in the string area.   
Example

 

 

 

  

INT (integer)

Format INT (x)

Action Returns the largest integer not greater than X.

Example

 

 { LEFT$ )

Format LEFTS(X$,|)

Action Returnsa string consisting of the leftmost I characters of X$, where|

is from 0 to 255.If | is greater than the numberof charactersin X$, the

result returned will be the entire X$ string.

If 1=0, the null string (length zero) is returned. See also MID$ and
RIGHTS.   

Example
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 LEN

Format LEN (X$)
Action Gives the numberof characters in the string X$. Counts non-printing

characters and blanks.  
 

 

 

  

Example

LOG (Logarithm)

Format LOG (X)
Action Calculates the natural logarithm of X. X must be greater than zero.

Example
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 MIDS

Format MID$(X$,| [,J])
Action Returns a string of length J, beginning with the Ith characterof X$.|

and J must be between1 and 255.If J is omitted orif there are fewer
than J characters to the right of the Ith character, all characters from

the Ith characterto the right end ofthe string will be returned.

If | is greater than the numberof characters in X$, MID$ returns a null

string.
See also LEFT$ AND RIGHTS.   

Examples

 

 — NOT

See the memo onlogical operators.

RD 
See the memoonlogical operators.

 

 

Format POS(I)
Action Tells you the present horizontal position of the cursor. The leftmost

positionis 1. (I) is a dummyvariable.   
Example
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RIGHT$ 

 

Format RIGHTS$(X$,1)

Action Returns the rightmost | characters of string X$.If the numberof
characters in X$ is |, RIGHT$ returns X$.If | =0, the null string (length

zero) is returned. See also MID$ and LEFT$.

 

Example

 

 

 

 

RND (Random)

Format RND (xX)
Action Returns a random numberbetween0 and 1.

The same sequence of random numbers is generated each the
program runs unless the random numberis reseeded.Butif X is less
than 0, RND alwaysrestarts the same sequencefor any givenX.If Xis

greater thanO, RND generates the next random numberin the
sequence.

If X=0, RND repeats the last number generated.   
Example
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 SGN(Sign)

 

Format SGN (X)
Action If X>0, SGN (X)is 1.

If X=0, SGN (X) is 0.
If X<0, SGN (X) is —1.   

Example

 

If X is negative, branchesto line 100.

If X is positive, branchesto line 200.

If X is zero, branches to line 300.

 

 

  

SIN (Sine)

Format SIN (X)

Action Calculates the sine of X in radians.

Example a  

 

   

  

  Format SPC(I)

Action Outputs | blanks on the screen,printer, or MemoB. Can only be used

with PRINT, LPRINT, or MPRINT statements.
| must be from 0 to 255.   

 



 {. SQR (Square root)

  
Format SQR(X)

Action Returns the square root of X. X must be > =0.

Example

  

 ( STRS$ )

Format STR$ (X)

Action Converts a number(X) to a string. See also VAL.

  
Example
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Format TAB(I)

Action Spaces to position | on the output device (screen or printer). If the

currentprint or display position is already beyond space |, TAB goes to
that position on the nextline.

| must be between 1 and 255.
TAB may be used only in PRINT, LPRINT, and MPRINT statements.   

Example

  

f
e

Pe
s

 

TAN(Tangent)    
Format TAN(X)

Action Calculates the tangentofX in radians.

If TAN overflows available memory, an OV error occurs, the largest

available number with the appropriate sign will be supplied as the
result, and execution continues.   

Example

 



VAL(Value) 

 

 

Format VAL(X$)
Action Convertsa string (X$) to a number. See also STR$ for numeric to string

conversion.

Example
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Appendix|

List of Commands/Statements andIntrinsic Functions

 

 

 

Command/Statement Intrinsic Function

BEEP ABS

CLEAR AND

CLS ASC
CONT ATN

DATA CHR$
DEF FN cos

DIM CSRLIN
EDIT EXP

END FRE

FOR ~ NEXT INT

GOSUB ~ RETURN LEFT$

GOTO LEN

IF~THEN, IF~GOTO LOG

INPUT MID$
LET NOT
LIST OR

LLIST POS

LOCATE RIGHT$
LPRINT RND

MPRINT SGN

NEW SIN

ON ~GOSUB, ON ~GOTO SPC
PRINT SQR

READ STR$
REM TAB
RESTORE TAN

RUN VAL
STOP  
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Appendix 2

Error Messages

 

Code Message
 

 

NF

SN

RG

oD

FC

OV

OM

UL

BS  

NEXT without FOR
A variable in a NEXT statement does not correspond to a variable in any

previously executed, unmatched FOR statement.

Syntax error
A line is encountered that contains incorrect sequenceof characters.

(unmatched parenthesis, misspelled command/statement, incorrect

punctuation).

RETURNwithout GOSUB
A RETURN statement is encountered for which there is no previous

unmatched GOSUBstatement.

Out of data
A READstatements executed whenthere are no DATA statements with

unread dataleft.

Illegal function call
A parameterthat is out of range is used with an arithmetical or string

function. An FC error may also occuras the result of:

(1) A negative or exceedingly large subscript.

(2) A negative or zero value for the variable in LOG.

(3) A negative value for the variable in SQR.

(4) A negative mantissa with non-integer exponent.
(5) Acall to auser-defined function for whichthe starting address has not

been given.
(6) An improper argumentspecified for MID$, LEFT$, RIGHTS, TAB, SPC,

or ON-GOTO.

Overflow
The result of a calculation is too large for available memory. If underflow

occurs,the result is zero and execution continues without error.

Out of memory
A program is too large, has too many FOR loops of GOSUB commands,

too manyvariables, or includes expressions that are too complicated.

Undefined line
A GOTO, GOSUB,or IF-THEN-ELSE statement refers to a non-existent

line number.

Subscript out of range
An array elementis given either a subscript that is outside the dimen-

sions of the array or the wrong numberof subscripts.
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DD

10

™

os

LS

ST

CN

UF  

Redimension array

Two DIM statements have been given for the same array, or a DIM
statement is given only after the default dimension of 10 has been
establishedfor that array.

Division by zero

An attemptto divide by zero(or, in involution, to raise zero to a negative
power) has occurred. Thelargest available numberwith the sign of the
numeratoris supplied as the result of the division (the largest available
Positive numberfor the result of the involution) and execution continues.

Illegal direct
A statementthatis illegal in direct mode is entered as a direct mode
command.

Type mismatch

A string variable name is assigned a numeric value or vice versa; a
function that expects a numeric argumentis given a string argument or
vice versa.

Outofstring space

Not enough memory freeforstring variables. BASIC will allocate string
space dynamically until it runs out of memory.

String too long

An attempt has been madeto create a string more than 255 characters
long.

String formula too complex

A string expressionis too long or too complex. The expression should be
brokeninto‘smaller expressions.

Cannotcontinue

An attempt has been madeto continue a program that

1) Has halted dueto error

2) Has been modified during a break
or

3) Does notexist.

Undefined userfunction.

A user defined function has been called before its definition (DEF
statement) is given.   
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Appendix 3

Table of Characters and Codes
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e
th
es
e
c
o
d
e
s
wi
th

in
C
H
R
$

to
p
r
o
d
u
c
e
a
ch
ar
ac
te
r,

co
nv
er
t
t
h
e
m

to
d
e
c
i
m
a
l
c
o
d
e
s
th
e
fo
ll
ow
in
g
w
a
y
:

E
x
:
T
h
e
ex

cl
am

at
io

n
po

in
t
“!
”.

It
s
h
e
x
a
d
e
c
i
m
a
l
co

de
i
s

21
.
Th

e“
“2

”
re

pr
es

en
ts
i
t
s

fi
rs
t
fo
ur

bi
ts

(t
he

c
o
l
u
m
n

nu
mb

er
).

T
h
e
“1
”
re

pr
es

en
ts

it
s
s
e
c
o
n
d

fo
ur
b
i
t
s

(t
he

r
o
w
n
u
m
b
e
r
)
.
T
h
e
c
o
l
u
m
n
u
m
b
e
r
m
u
l
t
i
p
l
i
e
d
b
y
s
i
x
t
e
e
n
a
n
d
a
d
d
e
d
t
o
t
h
e
r
o
w
n
u
m
b
e
r
g
i
v
e
s
y
o
u
t
h
e
(2

x
16
)

+
1
=

33
,
d
e
c
i
m
a
l
c
o
d
e
fo

r“
!”

.
S
o

if
y
o
u
wa

nt
t
o

pr
in

t
or

di
sp
la
y
an
“!
”,

u
s
e
C
H
R
$
(
3
3
)
.

N
o
t
e
:
S
i
n
c
e
h
e
x
a
d
e
c
i
m
a
l
n
e
e
d
s
m
o
r
e
th
an

th
e
10

n
u
m
e
r
a
l
s

we
o
r
d
i
n
a
r
i
l
y
u
s
e

in
th
e
d
e
c
i
m
a
l

s
y
s
t
e
m
,
th

e
ta
bl
e
u
s
e
s
th
e

le
tt
er
s
A

to
F

to
st
an
d

fo
r
th
e
n
u
m
b
e
r
s

11
to

15
.

A
=
1
0

B
=
1
1

C
=
1
2

D
=
1
3

E
=
1
4

F
=

15

T
h
u
s
,
t
h
e
m
i
n
u
s
s
i
g
n

—,
w
h
i
c
h

is
8
0

in
h
e
x
a
d
e
c
i
m
a
l
,
c
o
n
v
e
r
t
s
to

(1
1
x
16
)
+

0
=

1
7
2
i
n

d
e
c
i
m
a
l
.
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