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1. INTRODUCTION

GW-BASIC is the most extensive implementation
of BASIC available for personal computers. It
meets the requirements of the ANSI standard for
BASIC, and supports many unique features rarely
found in other BASICs. In addition, GW-BASIC
provides sophisticated string handling and
structured programming features that are
especially suited for applications development.
The GW-BASIC language has improved graphics
possibilities, and gives users what they want from
a BASIC-ease of use plus the features that makes a
personal computer perform like a microcomputer.

GW-BASIC major features

GW-BASIC combined with MS-DOS provides a
powerful and friendly environment for the BASIC
programmer.

Some of the main features of GW-BASIC are as
follows:

•  Redirection of Standard Input (INPUT, LINE
INPUT) and Standard Output (PRINT).

•  Character device support allowing GW-
BASIC to initialize and communicate with a
peripheral device.

•  Multiple directories for disk organization and
directory management support (MKDIR/
CHDIR/RMDIR).

•  Improved disk I/O facilities for handling large
files.
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INTRODUCTION

Screen Editor enhancements including text
window support.

SHELL allowing COMMAND or child
processes to run without having to leave the ^
GW-BASIC environment.

Improved Graphics: Line Clipping VIEW,
WINDOW, etc.

User-defined keyboard trapping, error
trapping and additional event trapping.

Precise error reporting with system functions
ERDEV andERDEVS.

Double precision transcendentals. Optional
with the /D: switch in the GVVBASIC
command.

CALL statements with parameter passing.

Chaining with common variables: chaining is
used to allow programs larger than the
available memory. Application programs can
be menu-driven to allow for maximum user
friendliness.

Optional declaration statements: variable
names can be listed in a declaration
statement explicitly specifying the variable to
be a string, real, or integer variable.
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INTRODUCTION

System requirements

GW-BASIC, under the MS-DOS operating system,
can be run using the minimum system
configuration.

A minimum of one disk drive is required.

Manual contents

The manual is made up of five sections. They are

INTRODUCTION

GETTING STARTED describes the steps for getting
starting with GW-BASIC.

TUTORIAL is for the beginner or new user.

GENERAL INFORMATION section is a must read
section. It contains some very important
information.

REFERENCE section contains all the information on
GW-BASIC statements, commands, and functions.
They are grouped together by task. At the
beginning of the Reference section is an
alphabetical listing with a short description and
page location of every GW-BASIC statement,
command, and function.
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Notes:
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1. GETTING STARTED

The following are the steps to get started with GW-
BASIC:

1. Be sure your original GW-BASIC disk is
write-protected.

2. Make a backup copy of the GW-BASIC disk.

If you have hard disk, you may want to
make a directory to contain GW-BASIC.

3. Store the original GW-BASIC disk in a safe
place.

Loading GW-BASIC

MS-DOS users

With the MS-DOS system prompt displayed, type
GWBASIC and press the Return key.

Continue on next page.

ScreenMate users

Highlight the GWBASIC.EXE file and then run it.

Continue on next page.
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GETTING STARTED

When loaded, GW-BASIC responds with the
following:

GW-BASIC 2.x

(C) Copyright Microsoft 1983,84

XEROX - GW-BASIC Rev. 1 .x
Copyright (C) by Olivetti, 1984 - All rights Reserved

xxxxxx Bytes free
Ok

The "Ok" is the GW-BASIC prompt.

The " " is the cursor.

The system is now waiting for input from you.

If you are a beginner, you may want to go through
the TUTORIAL section.

(Note: The GWBASIC command may be entered
with several options to optimize memory
occupation, redirecting standard input or output,
etc. See the GWBASIC command in Chapter 19 of
the Reference section.)

Exiting GW-BASIC

To exit from GW-BASIC and return to MS-DOS or
ScreenMate, type SYSTEM and press the Return
key.

This closes all data files before returning to MS-
DOS.

GETTING STARTED
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1. INTRODUCTION

This section is a self-paced guide to learning GW-
BASIC. The training in this section is written on
the assumption that you have

•  a knowledge of high school algebra

•  an understanding of MS-DOS based
personal computers

•  know little or nothing about BASIC
programming

Upon completion of the training, you will be able to
create and execute programs which utilize the
following GW-BASIC statements and system
commands.

AUTO
DIM
EDIT
FILES
FOR/NEXT
GOSUB/RETURN
GOTO
IF
INPUT

KILL
LIST/LLIST
LOAD
NEW
PRINT/LPRINT
READ/DATA
RUN
SAVE

STOP
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INTRODUCTION

Rules for writing statements

Before you start any hands-on exercises on the
system, you need to know a few rules of writing
statements.

Every program in GW-BASIC is made up of
program lines containing statements and each
program line must have a line number.

Example:

10
20

X = 12
Y = X

30 .. Z = X + Y*.5

V
Line# Statement

Program Line

In the example above, there are three program
lines each beginning with a line numltor (10, 20,
and 30). Also, there are three variables (X, Y, and
Z).

TUTORIAL



INTRODUCTION

Variables

Variables are names used to represent either
numeric or string values that are used in a
program.

Both letters and numbers may be used in a
variable name, however the first character must
be a letter.

The value of a variable may be assigned by the
programmer (such as X and Y in the example on
the previous page) or it may be assigned as the
result of calculations in the program (such as Z in
the example on the previous page).

String variable names are written with a dollar
sign ($) as the last character. For example:

A$= "SALES REPORT"

In the above statement, the dollar sign is a
variable type declaration character; that is, it
"declares" that the variable will represent a string.
A string consists of alphanumeric (both alphabetic
and numeric characters) text enclosed in quotation
marks.

Variables can be equal to:

^ a constant 10X = 12

1^ another variable 20Y = X

§1 an expression 30Z = X + Y*.5

"T3TUTORIAL
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A constant is the actual value assigned to a
variable that GW-BASIC uses during execution. It
can be either a numeric or string value.

Examples:

numeric constant

string constant

10X = 12

20 D$ = "DATE"

An expression is a grouping of variables and/or
constants and the operators (arithmetic operators
are discussed below) to produce a single value.

Examples:

ICY = PI * R A 2
20 GROSS = HOURS * RATE
30 NET = GROSS • (TAX + DED)

Only variables are valid on the left side of an
equal sign. A constant or expression can
never be placed on the left side of the equal
sign.
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INTRODUCTION

Arithmetic operators

Special characters called arithmetic operators
perform certain arithmetic operations. They are as
follows, in order of priority:

Prioritv Ooerator Ooerations

First A Exponentiation

Second Multiplication/Division

Third + Addition/Subtraction

When the system examines your GW-BASIC
statements, it will proceed with the calculations
based on priority (e.g., it will multiply before it
adds).

Example:

X = 6*2A4

This statement is calculated as follows:

•  First, 2 is raised to the 4th power or 16.
(Exponentiation has a higher priority than
multiplication, so this operation is
performed first.)

• Next, 6 is multiplied by 16 giving 96.

•  The value of the variable X is 96.
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If arithmetic ojjerators of the same priority are in
the same equation, then the system will work from
left to right on these operators.

Example:

D = A + B-C

This statement is calculated as follows:

•  First, A is added to B.

• Then C is subtracted from the sum of A + B
giving the value of D.

Look at one more example to be sure you
understand how the priority works in calculating
equations.

Example:

Y = 10 + 6/3*4

This statement is calculated as follows:

•  Since divide and multiply are the same
priority, the operation will be from left to
right. First, 6 is divided by 3 giving 2.

•  Second, 2 is multipied by 4 giving 8.

•  Third, 10 is added to 8 which results in 18.
(Addition is last since it has the lowest
priority.)
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How to change priority of arithmetic operators

Priority of arithmetic operators can cause
problems. For example, you may have calculations
that require addition or subtraction before
multiplication or division. This can be
accomplished by putting parentheses around the
calculations you want done first.

Here are a few rules for the use of
parentheses.

Parentheses force the innermost
calculations to be accomplished first.

The number of left parentheses must
equal the number of right parentheses.

Extra parentheses have no effect on
calculations. (So if they help you, do
not hesitate to use them.)
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INTRODUCTION

The following are some examples of algebraic
formulas and the way they would look as GW-
BASIC statements.

Formula Statement

A + B E = A + B/C
C

In the example below, the addition needs to take place
before the division is performed. So B + C is put in
parentheses in the statement.

W = A/(B + C)
B + C

In the next two examples, can you see why the
parentheses are used.

AeB X = (A*B)/(C*D)
C«D

F = (D-B)/(6*A)

In the example below, two sets of parentheses are
needed (one set is within another set). First, B needs to
be added to 1, then A is divided by the sum of B + 1. The
result is then squared. Remember, when using more
than one set of parentheses together, the innermost set
is calculated first.

Y = (A/(B + 1))A2
B + 1
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Summary

Every program is made up of program lines
containing statements and each program line
must begin with a line number.

Variables are names used to represent either
numeric values or strings that are used in a
program.

Variable names can consist of letters and
numbers, but the first character of the
variable must be a letter.

Only variables are valid on the left side of the
equal sign. A constant or expression can
never be placed on the left side of the equal
sign.

Arithmetic operations are performed by
special characters called "arithmetic
operators".

The system performs calculations based on
priority (e.g., it will multiply before it adds).

If arithmetic operators of the same priority
are in the same equation, then the system
will work from left to right on these operators.

By using parentheses in the calculations, you
can change the priority of arithmetic
operators.
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The rules of using parentheses are:

^  Parentheses force the innermost
calculations to be accomplished first.

^  The number of left parentheses must
equal the number of right
parentheses.

>  Extra parentheses have no effect on
calculations. (So if they help you, do
not hesitate to use them.)

TTT TUTORIAL



2. THE BASICS

Now that you are familiar with how to write
statements, you are ready to start hands-on
practice. You will begin with a short program that
nnds the value of the variable D.

Entering a new program

Be sure you have GW-BASIC loaded.

Using the NEW Command

Before entering a new program, the NEW command
should be given. The NEW command deletes the
current program in memory, if any, and clears all
variables. This means that if you have finished
working on a program and wanted to enter a new
program, you would use this command. If you did
not use the NEW command, the old program would
still be in memory and your new program would be
entered with it.

Type the command NEW and press the
Return key.

Nothing noticeable hai^ns, but memory
has been cleared. The Ok prompt and the
cursor are displayed on the screen.
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THE BASICS

Entering the Line Numbers

You can enter the line numbers in two ways.

•  Type it in.

•  Use the AUTO command to auto
matically enter the line numbers.

The AUTO command generates a line number
automatically after every carriage return. It will
number the lines 10,20,30, etc.

^  Type the command AUTO and press the
Return key.

The line number 10 and the cursor is
displayed on the screen (see below). You are
now ready to enter the program.

Ok
AUTO
10

Using the REM Statement

It is good practice to use REM (remark) statements
in your programs. This is a nonexecutable
statement which is used for documenting your
programs. REM statements are very helpful when
you or someone else must make program changes
or corrections at a later date.

(Note: If you make a typo while entering a line, just
use the Backspace key { to delete characters and
retype. If you discover a mistake after you have
pressed the Return key, just continue with the
exercise and in the next section "EDITING THE
PROGRAM" you will learn different ways to correct
your program.)
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At line number 10,

► Type the following REM ***FINDS THE
VALUE OF *** and press the Return key.

This statement tells what the program does.

Enter program main body

You are ready to enter the main body of the
program. At line number 20,

^  Type the following A = 20 and press the
Return key.

At line number 30,

^  Type the following B = 15 and press the
Return key.

At line number 40,

>  Type the following D = A + B and press the
Return key.

Stop entering program

To exit the AUTO command, at line number 50,

^  HOLD down the CTRL key while you press
the C key.

>  Release both keys.

The system returns to command level.

You have entered your first program into internal
memory. That is, it is in the CPU's (control
processing unit) memory but not stored as a file on
disk. You will be told later how to save the
program on disk.
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THE BASICS

Editing the program

It is nearly impossible to write a "perfect" pro^am
the first time. Most programs will require editing
for typing errors, program statement errors, or
updating to meet future needs. In this section, you
will learn some of the basic editing features of GW-
BASIC.

(Note: As you make these changes, you will not see
any changes in the original program you just typed
or on the screen. Later on, you will be given
instructions on how to display your edited
program.)

So far, your program looks similar to this on the
screen;

Ok
NEW
Ok
AUTO
10 REM ***FINDS THE VALUE OF D***
20A = 20
30 8 = 15
40 D = A + B

50
Ok

Adding a line

If you needed to add a line between the line
numbers 20 and 30, you could use a line number
between 21 and 29, inclusive. This means that
between the line numbers 20 and 30, you could add
up to nine program lines. For this exercise, you will
use line number 25.

^  Type the following 25 X = 40 and press the
Return key.

Line 25 is added to the program in memory.
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You'll add another line between line numbers 30
and 40.

^  Type the following 35 Y = (A + B) * D and
press the Return key.

Line 35 is added to the program in memory.

Deleting a line

Next, delete a line from the program. To do this,
type the line number that you want deleted and
press the Return key.

^  Type the line number 40 and press the
Return key.

Line 40 is deleted from the program in
memory.

Editing a specific line

There are two ways to correct a line.

•  Retype the program line starting with
the line number to be corrected.

•  Use the EDIT command.

Using the first method, change program line
number 10 as follows:

►  Type the following 10 REM ***FINDS THE
VALUE OF Y *** and press the Return key.

This line replaces the old line 10 in the
program in memory.
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THE BASICS

There will be times when you will not want to
retype the entire line. At these times, you would
use the EDIT command. Only one line at a time can
be edited.

To enter the EDIT mode,

k  Type EDIT 35 and press the Return key.

The program line to be edited is displayed on
the screen, as shown below, with the cursor
in position waiting for instructions. You are
now in EDIT mode.

35 Y = (A + B)*D

For this exercise, you want to change "D" to "X".

►  Press the right arrow key (->) until the
cursor is under the "D", as shown below.

35Y = (A + B)*D

You can now change the letter "D" to "X".

^  Type the letter X.

The letter "D" is changed to "X".

To exit the EDIT mode,

^  Press the Return key.

The system returns to command level.

3^ TUTORIAL



THE BASICS

Displaying the program

You have made several changes to your program
and the screen should look similar to the following:

Ok
NEW

OK

AUTO
10 REM ***FINDS THE VALUE OF D***
20 A = 20
308 = 15
40 D = A + B

50
Ok
25 X = 40
35 Y = (A + B) * D
40
10 REM ***FIND5 THE VALUE OF Y***
EDIT 35
35 Y = (A + B) * X

Using the LIST or LLIST Command

How does the program in memory look after these
changes have been made to it? The command to
display the entire edited program on the screen is
LIST. Or, if you wanted the program printed on the
printer, the command would be LLIST (when using
LLIST, be sure your printer is turned on).

^  Type LIST and press the Return key.

The following is displayed on the screen.

LIST

10 REM ***FINDSTHE VALUEOF Y***
20 A = 20
25X = 40
30B = 15
35 Y = (A + B) * X
Ok
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Displaying/printing the results

How do you get the results of your program to
display on the screen or print out on the printer?
The PRINT (displays result on screen) or LPRINT
(prints result on printer) statement is used in the
program.

Examples:

To display on screen

10X = 21

20 PRINT X

To print on printer

10X = 21

20 LPRINT X

To practice displaying the result on the screen, use
the program you just typed and edited. You'll need
to add a PRINT statement at the end of the program.

►  Type 40 PRINT Y and press the Return key.

Line 40 is now added to the program in
memory. This tells the system you want the
value of Y displayed on the screen.
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Executing the program

The RUN command executes the program currently
in memory.

To run the program you just entered in memory,

>  Type RUN and press the Return key.

The value of Y is displayed on the screen as
shown below.

RUN

1400
Ok
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Saving the program

The SAVE command saves the program in memory
to disk. You'll need to type a file name to save the
program under. File names must be enclosed in
quotation marks when using the SAVE command.
To save the program you have entered in memory,

Type SAVE
key.

'FIRST" and press the Return

The program is saved as a file on the disk in
the default drive under the file name of
FIRST.

Some information about saving a program

•  Each file (program) must have a distinct
name so that you will be able to recall it from
the disk. The file name is made of up to eight
alphanumeric characters. Alpha-numeric
means alphabetic and/or numeric characters
can be used.

MS-DOS will automatically generate the file
type of ".BAS" for the program source code
(your program).

•  Saving a program does not clear it from
memory. You use the NEW command to do
that.

•  Once the program is a file on the disk and you
recall it at a later date but make no
corrections to it, you do not have to resave it.
It is permanentlv stored on the disk.

•  If you make corrections to the file (program)
and want to resave it, and if you resave it
with the same file name, the original version
is erased because the new version is written
on top of the old version. If you want to keep
the original version, just save the modified
version under a different file name.
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Display the files stored on a disk

When you have created several files on a disk,
there may be times when you will want to recall a
file but cannot remember its filename. Unless you
keep them recorded on paper, how else are you to
know what files are stored on what disk? To help
you remember, there is a command called FILES.
Look at the directory of your disk.

k  Type PILES and press the Return key.

The directory of the disk is displayed on the
screen (similar to the one shown below). The
".BAS" following the file name FIRST is a
MS-DOS generated file type for program
source code.

Ok
FILES
d:\path

(List of files)

Ok
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Load a file (program) into memory

If you have saved a program and would like to
recall it at a later date, use the LOAD command to
load the file (program) from the disk to internal
memory. This enables you to work with that file
(program). To practice loading a file (program),
use the one you just created and saved.

When using the LOAD command, you do not have
to use the NEW command to clear memory. The
LOAD command closes all open files and clears
memory.

►  Type LOAD "FIRST" and press the Return
key.

The file (program) named FIRST is loaded
into internal memory.

When using the LOAD command, the file
name to be loaded must be enclosed in
quotation marks.

How do you know that the program named FIRST
has been loaded into memory?

►  Type LIST and press the Return key.

The file (program) named FIRST is
displayed on the screen.
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Delete a Hie (program) from disk

To delete a file (program) from the disk, you will
use the KILL command. You'll create a file named
OLD.BAS and then delete it from the disk.

The FIRST.BAS program is in internal memory
and stored as a file on disk.

To create a file that you can delete, save the
program in internal memory to a different file
name on disk.

^  Type SAVE "OLD" and press the Return key.

Check the files on the disk to see that OLD.BAS
has been stored on the disk as a file.

^  Type FILES and press the Return key.

The system displays the files stored on the
disk. Notice that the file OLD.BAS has been
added.

You are now ready to delete the file OLD.BAS from
the disk.

^  Type KILL "OLD.BAS" and press the Return
key.

The file OLD.BAS has been deleted from the
disk.

Check the directory of the disk to see if the file has
been deleted.

^  Type FILES and press the Re turn key.

The file OLD.BAS is not listed on the disk.
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Some information about deleting files

•  The file name that you want to delete must
be enclosed in quotation marks.

Since you can have several files with the
same name but different file types
(extensions), you must include the one to
three-character extension (if any) in the the
KILL command (e.g., KILL"filename.ext").
For example, if the command KILL
"PAYROLL" was given without including the
extension, and the files PAYROLL.BAS and
PAYROLL.DAT existed on the disk, the
system would not know which file to delete.
The system would display the "File not
found" error message.

3:25- TUTOftlAL



THE BASICS

Exit GW-BASIC

If you decide not to continue with the next section
until a later date, you can exit GW-BASIC. But
before you exit GW-BASIC, it is recommended to
always do a RESET command.

^  Type RESET and press the Return key.

All disk files are closed and the directory
information is written to the disk.

To return to the MS-DOS operating system, enter
the following command.

^  Type SYSTEM and press the Return key.

The MS-DOS system prompt or ScreenMate
is displayed on the screen. You are now
back in the MS-DOS operating system.
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More about files

When using the commands SAVE, FILES, LOAD and
KILL, you can reference files on other disk drives.

For example, if you wanted to save a program on
the disk in Drive B, you would give the command

SAVE "B:filename"

where B could be replaced with any disk drive A-H.

For more information about these commands, see
the GW-BASIC Reference section in this manual.

T7S- TUTOftlAL
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Summary

The NEW command deletes the current
program in memory and clears all variables.
Use this command before entering a new
program.

The AUTO command generates a line number
automatically after every carriage return.

To exit the AUTO command, hold down the
CTRL key while you press the C key.

•  The REM statement is a nonexecutable
statement used to document the program.

To add a line to an existing program, use a
line number between two existing line
numbers where the new line is to be added
and then type the new line.

To delete a line from a program, type the line
number and press the Return key.

There are two ways to edit a line. One way is
to retype the entire line. The other way is to
go into EDIT mode and make the changes.

After editing a program, use the LIST
command to display the entire program on
the screen or use the LLIST command to print
the entire program on the printer. This way
you can see how the edited program looks.
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To get the results of your program to display
on the screen or print out on the printer, use
the PRINT statement or LPRINT statement,
respectively, in your program.

The RUN command executes the program
currently in memory.

The SAVE command saves a program on disk.

The FILES command displays the files stored
on a disk.

The LOAD command loads a file (program)
from disk into internal memory.

The KILL command deletes a file from the
disk.

The SYSTEM command returns the system to
the MS-DOS operating system.

When using the commands SAVE, FILES,
LOAD, and KILL, you can reference files on
other drives by putting the drive designator
(A-H) with the file name enclosed in quotes
(e.g., SAVE "Bifilename").

3^30" TUTOftlAL



3. INPUT AND OUTPUT DATA

This section describes how to input data needed in
the program and how to output data from the
program.
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INPUTAND OUTPUT DATA

Input data

There are two methods of inputting data to the
program.

•  Use READ/DATA statements in the
program.

•  Use INPUT statement(s) in the
program.

READ/DATA statements

If you had a programming problem that required
six values, you could assign the values to the
variables as follows:

10U = 5

20V = 3
BOW = 7
40 X = 10
50 Y = 35
60 Z = 1.5

You could also shorten this program by using the
READ/DATA statements as shown below.

10READU, V,W,X, Y, Z
20 DATA 5, 3. 7, 10.35, 1.5

The READ statement lists the variables (separated
by commas), and the DATA statement lists the
values (also separated by commas) for each
variable in the READ statement. When the system
executes statement 10, the variable U will have
the value of 5, variable V will have the value of 3,
variable W will have the value of 7, and so on.
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Important information

READ statement

A READ statement must always be
used in conjunction with a DATA
statement.

READ statements assign variables to
DATA statement values on a one-to-one
basis.

DATA statement

DATA statements are nonexecutable
and may be placed anywhere in the
program.

They may contain as many values
(separated by commas) as will fit on a
line.

Any number of DATA statements may
be used in a program.
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Detailed explanation

To better understand how the READ/DATA
statements work, look at the following program:

10 DATA 1.5, 3
20 READ X, Y, Z
30 DATA 10
40 READW
50 READ X, Y
60 DATA 5, 1, 15, 2.5
70 READ T

When the RU N command is given, the system takes
all the DATA statements and sets up a table as
illustrated below.

DATA TABLE

1.5

from DATA statement 10

3

10 from DATA statement 30

5 \
1

^ from DATA statement 60
15

2.5/
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The first READ statement takes data from the table
and places the data in variables X, Y, and Z,
respectively.

20 READ X, Y, Z

DATA TABLE

1.5

10

15

2.5
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The first three numbers are used up, so the next
READ statement will start with the fourth number
in the table.

DATA TABLE

40 READ W

15

2.5
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Notice that in the third READ statement, the
variable names X and Y are used again, but the
data in the variables are different because the
READ statement has assigned new values to them.
(That's why they are called variables.)

50 READ X, Y

DATA TABLE

15

2.5

Before the above READ statement, X and Y had the
values of 1.5 and 3, respectively. After the above
READ statement, the values of X and Y have
changed to 1 and 15, respectively.
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The final READ statement takes the last data item
from the data table.

DATA TABLE

50 READ

After these READ and DATA statements are
executed, the variables will have the values of:

X = 1

Y = IS
Z = 10
W = 5

T = 2.5

If you are having trouble understanding READ
and DATA statements, review this section again.
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Exercise

Practice using the READ/DATA statements using
the program entitled FIRST that you created
earlier. You must have GW-BASIC loaded in your
system as well as the file (program) FIRST loaded
in internal memory.

Load the file (program) FIRST into internal
memory.

^  Type LOAD "FIRST" and press the Return key.

The program FIRST is loaded into internal
memory.

Check to be sure the program FIRST is loaded into
internal memory.

^  Type LIST and press the Return key.

The FIRST program should look similar to the
following:

Ok
LOAD "FIRST"
Ok
LIST

10REM ***FINDS THE VALUE OF Y***
20A = 20
25 X = 40
30B = 15
35 Y = (A + B) * X
40 PRINT Y
Ok

First, you need to put in the READ statement,

^  Type 20 READ A, X, B and press the Return
key.

This program line replaces line 20.
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Next, enter the DATA statement.

►  Type 30 DATA 20,40,15 and press the Return
key.

This program line replaces line 30.

You do not need program line 25 any more. So
delete it.

►  Type 25 and press the Return key.

Program line 25 is deleted.

Now that you have made these changes, display
the modified program on the screen.

>  Tjrpe LIST and press the Return key.

The following should be displayed on the screen:

Ok
LIST
10 REM ***FINDS THE VALUE OF Y***
20 READ A, X,B
30 DATA20,40, IS
3Sy = (A + B)*X
40PRINTY
Ok

Before you run the program, you need to change
the PRINT statement in line 40. The way the
program above is written will only display the
value 1400 on the screen. You may not know what
it is. To program a message that will tell you the
value of Y.

►  Type 40 PRINT "THE VALUE OF Y IS" Y and
press the Return key.

The text in quotes above is called a "string" and it
will display on the screen before the value of Y is
displayed. When you have a PRINT or LPRINT state
ment followed by text in quotes, that text will be
displayed/printed exactly as it appears between the
quotation marks.
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You can now execute the program.

^  Type RU N and press the Return key.

The following is displayed on the screen.

RUN

THE VALUE OF Y IS 1400
Ok

If you would like to save this program, you can use
the SAVE command to do so. Remember, if you
save it using the name FIRST, the revised program
will be saved over the original. If you save the
revised program with a different filename, you will
have the original and the revised versions stored
on disk.
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INPUT statement

Another way of entering data into a program is the
INPUT statement. This statement allows data to be
entered via the keyboard. When an INPUT state
ment is encountered, program execution pauses
and a question mark is displayed to indicate the
program is waiting for data to be entered. The data
that is entered is assigned to the variable(s) in the
INPUT statement.

This is how it works using a simple program.

►  Type N EW and press the Return key.

Internal memory is cleared.

With internal memory cleared, you are ready to
enter the program.

►  Type 10 INPUT X and press the Return key.

►  Type 20 Y = X 2 and press the Return key.

(Note: Use the SHIFT + 6 keys to get the ^
symbol.)

►  Type 30 PRINT X "SQUARED IS" Y and press
the Return key.

The program is in internal memory. You are now
ready to execute it.

►  Type RUN and press the Return key.

The following is displayed:

RUN
7
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^  Type the number 5 and press the Return
key.

The following is displayed:

5 SQUARED IS 25
Ok

If you want to save this program, use the SAVE
command.

There can be more than one variable listed in the
INPUT statement, but they must be separated by
commas as demonstrated by the INPUT B, C state
ment in the example program on the next page.
When entering more than one data item, you must
separate them with commas The number of data
items supplied must be the same as the number of
variables in the list.

A prompt string may also be used to let you know
what type of data to enter. The prompt string is
enclosed in quotation marks and is followed by a
semicolon and the variable name (e.g., INPUT
"WHAT IS THE RADIUS";R). When the program is
executed, the prompt string is displayed before the
question mark.

Before entering the new program, clear internal
memory.

^  Type NEW and press the Return key.

Since there are quite a few lines to this program,
use the AUTO command to automatically number
the lines.

^  Type AUTO and press the Return key.

The system automatically starts line
numbering with the number 10.
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Enter the following program. Type each of the
lines below. Be sure to end each line with a
Return.

REM ***Area of circle and value of D***
PI = 3.14
INPUT "WHAT IS THE RADIUS"; R
INPUT B,C
A = PI*Ra2

D = B + C

PRINT "THE AREA OF THE CIRCLE IS"; A
PRINT "THE VALUE OF D IS"; D

The program is in internal memory. To exit the
AUTO command,

►  HOLD DOWN the CTRL key while you press
the C key. RELEASE both keys.

Before running the program, check it for typos.
Use the LIST command to display the program on
the screen. If you find any error(s), just retype the
program line. ^

After you have checked the program for errors, you
can run it.

►  Type RU N and press the Return key.

The system prompts you

WHAT IS THE RADIUS? _

►  Type 7.4 and press the Return key.

The system prompts you

7

►  Type 20, 56 and press the Return key. Be
sure to include the comma.
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The following will display on the screen:

THE AREA OF THE CIRCLE IS 171.9464

THE VALUE OF D IS 76

Ok

Responding to INPUT with too many or too few
items, or with the wrong type of data (string
instead of numeric, etc.) causes the message ?Redo
from start to be displayed on the screen. No
assignment of input values is made until an
acceptable response is given.

If you do not feel like you understand the INPUT
statement and how it works, review this section.
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Output data

This is a more detailed section on the way output
data can be displayed on the screen using the
PRINT statement or printed on the printer using
the LPRINT statement.

Enter the following program and execute it. The
commas, semicolons, and quotation marks are very
important to the PRINT/LPRINT statement as will be
explained later. Remember, if you make a mistake
when entering a program line before you press the
Return key, use the Backspace key to correct it.

Type NEW and press the Return key.

Internal memory is cleared.

Type AUTO and press the Return key.

System automatically starts line numbering
with the number 10.

Type each line below. Be sure to end each line with
a Return.

READ X, Y, Z
DATA 10.5, 5000,25
PRINT
PRINT

PRINT "Example 1",X, Y, Z
PRINT

PRINT "Example 2"; X; Y; Z
PRINT

PRINT "Example 3",
PRINT X,
PRINT Y

PRINT

PRINT "Example 4";
PRINTX; Y;
PRINT Z

PRINT

PRINT "Example 5", X + Y + Z
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To exit the AUTO command,

y  HOLD DOWN the CTRL key while you press
the C key. RELEASE both keys.

Before running the program, use the LIST command
to display the program on the screen. CHECK to
be sure the program lines are exactly as shown
below. If not, just retjrpe the program line(s) that is
incorrect.

10 READ X, Y,Z
20 DATA 10.5,5000,25
30 PRINT
40 PRINT

50 PRINT "Example 1", X, Y, Z
60 PRINT
70 PRINT "Example 2"; X; Y; Z
80 PRINT

90 PRINT "Example 3",
100 PRINT X,
110 PRINT Y

120 PRINT
130 PRINT "Example 4";
140 PRINT X; Y;
150 PRINT Z
160 PRINT
170 PRINT "Example 5", X + Y + Z
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Now run the pro^am to see how the different
PRINT statements display on the screen.

k  Type RU N and press the Return key.

The data is displayed on the screen similar
to the following:

RUN

Example 1 10.5 5000

Example 2 10.5 5000 25

Examples 10.5 5000

Example 4 10.5 5000 25

Example 5 5035.5
Ok

25
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To further understand how each of the PRINT
statements work and why, examine the statements
below:

1&R£A{>X.Y.2
20 DATA lO.S, 5000,25

Assigns value to the variables.

30 PRINT

40PWNT

Displays two blank lines.

50 PRINT r, X, V, 2

GW-BASIC divides the line into print columns of
14 spaces each (5 columns on the screen and 9
columns on the printer; this may vary depending
on the printer). Separating the variables or
expressions with a comma in the PRINT or LPRINT
statements will cause values to be displayed or
printed in columns across the screen or paper. If
there are not enough columns in one line on the
screen or printer, some of the data will be displayed
or printed on the next line.
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eOimiNT

Displays a blank line.

Separating variables or expressions with a
semicolon in the PRINT or LPRINT statements will
cause values to be displayed or printed
immediately after the last value. (Typing one or
more spaces between the variables or expressions
has the same effect as typing a semicolon.)

You will notice after running the program that
there are a few spaces separating the numbers.
This is because there are a few rules the system
must follow when printing numbers. They are;

Printed numbers are always followed
by a space.

Positive numbers are preceded by a
space.

Negative numbers are preceded by a
minus sign.

SPRINT

Displays a blank line.
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95 PRINT

lOOmiNTX,
110 PRINT y

120 PRINT

130 PRINT "Exaitlpte 4';
140PRINTX;V;
ISO PRINT Z

When a comma or semicolon terminates the list of
variables or expressions in a PRINT or LPRINT
statement, the next PRINT or LPRINT statement
begins displaying-or printing on the same line,
spacing accordingly.

lOOPRIPfF

Displays a blank line.

170 PRINT "Example 5', X + Y + 2

Calculations can also be performed in the PRINT or
LPRINT statement and the result displayed or
printed.

Review this section again if you do not fully
understand the PRINT or LPRINT statement. Also,
do some practicing on your own.
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Summary

There are two methods for inputting data into
a program. One way is using the READ/DATA
statements and the other way is using the
INPUT statement.

Some important facts about READ/DATA
statements are:

READ Statement

Must always be used in conjunction
with a DATA statement.

Assigns variables to DATA state
ment values on a one-to-one basis.

DATA Statement

Nonexecutable and may be placed
anywhere in the program.

May contain as many values as will
fit on a line (separated by commas).

Any number of DATA statements
may be used in a program.

Some important facts about the INPUT
statement are:

A question mark is displayed to indicate
the program is waiting for data to be
entered.

You can use a prompt string before the
question mark to let you know what type
of data to enter.

The data that is entered is assigned to
variable(s) in the INPUT statement.
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There can be more than one variable
listed in the INPUT statement, but these
variables must be separated by commas.

When entering more than one data item
to the INPUT prompt, the data items are
also separated by commas.

The number of data items you enter at
the INPUT prompt must be the same as
the number of variables in the INPUT
statement..

Responding to INPUT with too many or
too few items or with the wrong type of
data (string instead of numeric, etc.)
causes the message ?Redo from start to
be displayed on the screen. No
assignment of input values is made until
an acceptable response is given.

Some important facts about the PRINT/LPRINT
statement are:

Just using a PRINT/LPRINT statement on
a program line by itself will cause a
blank line to be displayed/printed.

GW-BASIC divides the line into print
columns of 14 spaces each. Separating
the variables or expressions with a
comma in the PRINT/LPRINT statement
will cause values to be displayed/printed
in columns across the screen/paper.

Separating variables or expressions
with a semicolon in the PRINT /LPRINT
statement will cause values to be
displayed/printed immediately after the
last value. (Typing one or more spaces
between the variables or expressions has
the same effect as typing a semicolon.)
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Here are a few rules that apply when
displaying/printing numbers:

o  Printed numbers are always
followed by a space.

o  Positive numbers are preceded by a
space.

o  Negative numbers are preceded by
a minus sign.

When a comma or a semicolon
terminates the list of variables or
expressions in a PRINT or LPRINT state
ment, the next PRINT or LPRINT
statement begins displaying or printing
on the same line, spacing accordingly.

Calculations can also be performed in
the PRINT or LPRINT statement and the
results displayed or printed.
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*** NOTICE

By now, you should be familiar with entering and executing
programs, so there will be no more step-by-step instructions. Enter
the example programs given to see how they run and modify them
with your own ideas. This will help you be creative in your
programming.

Just as a reminder, here are the steps for creating and saving a
program:

•  Clear internal memory using the NEW command.

•  Use the AUTO command to automatically number
lines (optional).

•  Type in the program. Be sure to correct typos.

•  LIST out the program, check for errors, and compare it
to the example program for accuracy. If an error is
found, just retype the program line.

•  Execute the program using the RU N command.

•  If you want to save the program, use the SAVE
command. Remember to put the file name in quotes
(e.g., SAVE "filename").

The subjects covered in the last part of this tutorial may be more
complicated to understand. If there is a section that you do not
understand, study the example program given, then put yourself in
the computer's place and "walk" through the program by putting on
paper what the program tells you to.
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4. BRANCHING

There are two types of branching. One is
unconditional and the other is conditional. Both
are discussed in this section.

Unconditional branching

The GOTO statement is used to branch
unconditionally out of the normal program
sequence to a specified line number and continue
execution of the program from that line number.
Whenever the system encounters the GOTO
instruction, it will branch to the program line
specified and continue.

Example:

10 READ R
20 PRINT "R R,
30 A = 3.14* RA2
40 PRINT "AREA ="; A
50 GOTO 10
60 DATA 5,7,12
RUN
R = 5 AREA = 78.5
R = 7 AREA = 153.86
R = 12 AREA = 452.16
Out of DATA in 10
Ok
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When no more data exists, the system will
terminate the program with an Out of DATA in 10
message. In this particular case, the Out of DATA
in 10 message is not an error but a valid
termination of the program.

The following is an explanation of how the
program is executed (program flow).

Program flow

IIIRgADR

The system assigns a value to the variable R from
the values listed in the DATA statement in
program line 60.

iO PRINT "8

The text "R = " and the value of R are displayed on
the screen.

BOA* 3.14*RA2

The value of A is calculated.

3:55- TUTORIAL



BRANCHING

40 PRINT "AREA A

The text "AREA =" and the value of A are
displayed on the screen.

50GOTOID

Go to program line 10 and repeat program lines 10,
20, 30, 40 and 50 until all the values listed in the
DATA statement are exhausted.

60 DATA 5,7^12

These values will be assigned to R.

TUTORIAL ■3:59



BRANCHING

Conditional branching

GW-BASIC has the ability to compare relative
values of two numbers using the IF statement and
Relational Operators. It can also branch if the
result of the comparison is true. The following is
the list of Relational Operators and their function.

Relational
Operator Function

X > Y is X greater than Y?
X < Y is X less than Y?
X = Y is X equal to Y?
X > = Y is X greater than or equal to Y?
X < = Y is X less than or equal to Y?
X <> Y is X not equal to Y?

Examine the example program below.

10A = 10:8 = 15
20 IF A > B GOTO 50
30 PRINT B
40 END
50 PRINT A
RUN

15

Ok

Notice there are two statements on program line
10. More than one statement can be placed on a
program line, but each statement must be
separated by a colon.

Also, notice program line 40 contains the END
statement. This tells the system to end the
program and return to the command level. By
examining the program, can you tell why the END
statement is located here?
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If the END statement was not located at program
line 40, the system would have also displayed the
value of A. You do not have to have an END
statement at the end of a program. The system
automatically knows there are no more program
lines to execute.

Program flow

IdA = 15

The variables A and B are assigned the values of
10 and 15, respectively.

2dlFA>BGOTO50

A conditional statement is encountered which asks
the question "Is the value of A greater than B?".

~  If the conditional statement is true (A is
greater than B), then

►  Go to program line 50.

^  Print the value of A.
(program line 50)

►  Return to command level.

-  If the conditional statement is false (in
this case, it is), then

►  Continue with the next program
line (line 30).

►  Print the value of B.
(program line 30)

►  Return to command level,
(program line 40)
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Summary

The GOTO statement is called the
"unconditional branch".

The IF statement is called the "conditional
branch" because after the IF statement is a
relational operator by which a comparison is
made. If the comparison is true, the system
branches. If it is false, the system goes to the
next program line and continues executing
the program.

Use the colon ":" to separate two statements
on the same program line.

Use the END statement to end the program
and return to command level.
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The FOR . . . NEXT statements allow a series of
instructions to be performed in a loop a given
number of times. When you set up a loop in your
program, it starts with a FOR statement and ends
with a NEXT statement. All instruction and
calculation statements that are to be repeated, in
order, should be placed between these two
statements.

Example:

10 FOR I =
20 PRINT I;
30 NEXT
RUN
1 2 3 4

Ok

1TO10

5 6 7 8 9 10

Program flow

10FORI = 1TO10

The FOR statement starts the loop.

The variable I is used as a counter so the system
will know bow many times the loop has been
executed.

The first value (1) is the initial (starting) value of
the counter. The second value (10) is the final
value of the counter. So in this example, the loop
begins with 1 and is performed ten times.
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20 PRINT I;

Displays the value of I on the screen. The
semicolon causes the changing value of I to be
displayed on the same line.

30 NEXT

When the NEXT statement is encountered, the
counter (variable I) is incremented by 1. A check is
performed to see if the value of the counter is now
greater than the final value (10). If it is not
greater, it branches back to the program line after
the FOR statement and the process is repeated. If it
is greater, the system returns to command level.

The counter variable in the NEXT statement may
be omitted as shown in the above example. Or, you
can include the counter variable in the NEXT
statement (e.g., 30 NEXT I).
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Setting the initial and/or final values

On the previous pages, the initial and final values
were set in the FOR statement (e.g., FOR I = 1 TO
10). You can also use variables and/or expressions
to set the initial and/or final value(s).

Using variables

Variables can be used instead of numbers in the
FOR-NEXT loop providing that the variables have
been assigned values previously in the program.
Examine the following example programs.

Example:

10X = 2:Y = 12
20 FOR Z = X TO Y

30 PRINT Z;
40 NEXT Z
RUN
23456789 10 11 12
Ok

In the above example, program line 10 assigns
value to the variables X and Y which are used as
the initial and final values of the FOR-NEXT loop.

The variables of the FOR-NEXT loop can also be
assigned values using the INPUT or READ/DATA
statements.

Examples:

10 REM ** Using READ/DATA statements
20 READ X, Y
30 FOR Z = X TO Y
40 PRINT Z;
SO NEXT Z
60 DATA 2, 12
RUN
23456789 10 11 12
Ok
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Examples: (cont'd)

10REM** Using INPUT Statement
20 INPUT "Enterthe initial value"; X
30 INPUT "Enter the final value"; Y
40 FOR Z = X TO Y
SO PRINT Z;
60 NEXTZ
RUN

Enter the initial value? 2
Enterthe final value? 12
23456789 10 11 12
Ok

Using expressions

An expression can be used to set the initial and/or
final value of the FOR-NEXT loop. The system
calculates the expression(s) before the loop is
executed the first time and does not recalculate the
expression(s) again.

Example:

10Y = 2

20 FOR X = Y + 2TOY*6
30 PRINT X;
40 NEXTX
RUN

4 5 6 7 8 9 10 11 12
Ok

In program line 20, Y is added to 2 to make the
initial value of the loop 4. Also, Y is multiplied by
6 to make the final value of the loop 12.
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Using the STEP statement with FOR

You can have a STEP statement with the FOR
statement. This is used when you want to
increment by more than 1 or decrement the value
of the counter. Examine the programs below.

Examples:

10 FOR I = 210 10 STEP 2
20 PRINT I;
30 NEXT I
40 PRINT-.PRINT
SO PRINT "I ="; I
60 PRINT "LOOP TERMINATED"
RUN
2 4 6 8 10

I = 12
LOOP TERMINATED
Ok

In the above program, the STEP 2 tells the system
to increase the value of I by 2 every time it
executes the FOR-NEXT loop until I is greater than
10.

Take the above program and modify it so that the
counter is decremented by 2.

10 FOR I = 10TO2STEP-2
20 PRINT I;
30 NEXT I
40 PRINT; PRINT
50 PRINT "I ="; I
60 PRINT "LOOPTERMINATED"
RUN
10 8 6 4 2

I = 0
LOOP TERMINATED

Ok

Notice that when decrementing, the initial value is
larger than the final value of the FOR-NEXT loop.

The STEP -2 decrements the value of the counter by
2 going from a large value to a smaller one.
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Also, the counter can be stepped using fractional
increments.

Example:

10 FOR C = 10 TO 13 STEP .5
20 PRINT C;
30 NEXT
RUN
10 10.5 11 11.5 12 12.5 13
Ok

The STEP .5 increments the value of the counter by
.5 each time through the loop until the final value
is greater than 13.
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Nested FOR... NEXT loops

FOR-NEXT loops may be nested, that is, a FOR-
NEXT loop may be placed within the context of
another FOR-NEXT loop. When loops are nested,
each loop must have a unique variable name for its
counter. The NEXT statement for the inside loop
must appear before that for the outside loop. The
variable(s) in the NEXT statement may be omitted,
in which case the NEXT statement will match the
most recent FOR statement.

10FORX = 1 TO 3
20 FOR Y = 1 TO 2
30 PRINT "Y = " Y
40 NEXT
50 PRINT
60 PRINT "X = " X
70 PRINT
80 NEXT
RUN

]inner

loop
outer

loop

Y = 1

Y = 2

X = 1

Y = 1

Y = 2

X = 2

Y = 1

Y = 2

X = 3

Ok

— inner loop executed

— outer loop initial value set

— inner loop executed

— outer loop incremented by 1

i nner I oop executed

outer loop executed,
final value reached
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After the RUN command has been given, you can
see how the program on the previous page is
executed with nested loops. The outer loop is set to
the initial value and the inner loop is executed
until the final value is reached. Then the outer
loop is incremented and the inner loop again
executes until the final value. This continues until
the outer loop reaches the final value.

When you have a program with two or more
successive NEXT statements, you can put them on
one NEXT statement line as shown below.

5 rem **nested loops**
10FORX = 1 T0 2
20 PRINT "OUTSIDE"
30FORY = 1 T02
40 PRINT" INSIDE"
SONEXTY.X
RUN
OUTSIDE

INSIDE
INSIDE

OUTSIDE

INSIDE
INSIDE

Ok

1
inner

loop

outer

loop

In program line 50, the inside loop counter (Y) is
listed first, then the outside loop counter (X) is
listed.
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Summary

LOOPING

FOR-NEXT statements allow a series of
instructions to be performed in a loop a given
number of times.

When you set up a loop in your program, it
starts with a FOR statement and ends with a
NEXT statement. All instruction and
calculation statements that are to be repeated
should be placed between these two
statements.

FOR-NEXT statements can be used in a
multiple statement program line.

Variables can be used to set the initial and/or
final values of the FOR-NEXT loop providing
that the variables have been assigned values
previously in the program by the programmer
or by using either the INPUT or READ/DATA
statements.

An expression can be used to set the initial
and/or final value(s) of the FOR-NEXT loop.

A STEP can be used with the FOR statement,
when you want to increment by more than 1
or you want to decrement.

FOR-NEXT loops may be nested; that is, a FOR-
NEXT loop may be placed within the context of
another FOR-NEXT loop.
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Notes:
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6. ARRAYS

An array is a group of related data items which are
stored in memory and can be accessed by a
subscripted variable.

The subscripted variable consists of an array
variable name followed by a subscript enclosed in
parentheses. For example, X(5) is a subscripted
variable; X5 is not.

The subscripted variable (as with the simple
variable) names a memory location inside the
system where data is to be stored.

Arrays are helpful when you want to work with a
large quantity of related data. It is easier to work
with one variable that is subscripted than to have
many variables (e.g., A, B, C, D, E, etc.) and trying
to remember what each of these variables
represent.

This section will describe the one-dimensional
array and the two-dimensional array.
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One-dimensional array

A one-dimensional array consists of a variable
name with one subscript, i.e., X(5).

Think of it as follows;

Subscripted Variable
(where X is the array
variable name and (n)
is the subscript)

Data stored in location

X(0) 25

X(1) 10

X(2) 13

X(3) 51

X(4) 24

1  1 33

where the value of X(0) is 25, X(l) is 10, X(2) is 13,
and so on.
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Variables can be used for subscripts. For example,
the subscripted variable, X(A), has the variable A
for a subscript.

If A = 5 then X(A) would be X(5), the value of
X(5) = 33.

If A = 2 then X(A) would be X(2), the value of
X(2) = 13.

You can also use expressions as subscripts. For
example, the subscripted variable X(Y + 3) when
Y=l. After the system calculates the subscript,
the subscript would be four. So the subscripted
variable would be X(4) and the value X(4) = 24.
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Assigning values to an array

How are values assigned to an array? The INPUT
or READ/DATA statements with a FOR-NEXT loop
can be used to accomplish this.

Using the INPUT statement

In the example below, the INPUT statement is used
to fill the example array given on page 3-74.

Example:

10 FOR Y = 0TO5
20 PRINT "Enter value for X("; Y;
30 INPUT X(Y)
40 NEXT X
RUN

Enter value for X(0)? 25
Enter value for X( 1)? 10
Enter value for X( 2)7 13
Enter value for X( 3)7 51
Enter value for X( 4)7 24
Enter value for X( 5)7 33
Ok

Notice that the counter Y in the FOR statement is
also used for the subscript in X(Y), causing the
subscript to be incremented by one each time
through the loop (e.g., first time through Y=0 so
X(Y) is X(0), second time through Y = 1 so X(Y) is
X(l), and so on).

Using this program, the system asks for input six
times. After the six values have been entered, the
first value 25 is assigned to X(0), the second value
10 is assigned to X(l), the third value 13 is
assigned to X(2), and so on.
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Using READ/DATA statements

In the example below, READ/DATA statements are
used to fill the example array with data.

Example:

5 rem ***using READ/DATA statements
10 FOR Y = 0TO5

20 READ X(Y)
30 PRINT "X("; Y; ") = X(Y)
40 NEXT
50 DATA 25, 10, 13, 51,24, 33
RUN

X(0) = 25
X(1 ) = 10
X(2) = 13
X(3) = 51
X(4) = 24
X(5) = 33
Ok

This program is the same as the one on the
previous page except that instead of inputting data
via the keyboard you are reading the data from the
program.
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Direct input

A third way to fill an array with data is to store a
constant value directly into the array.

Example:

10 rem ***set individual subscripts***
20X(0) = 25:X(1) = 10
30X(2) = 13:X(3) = 51
40X(4) = 24:X(5) = 33
50 rem ***display array values***
60 FOR I = 0 TO 5
70 PRINT "X("; I; ") = X(l)
80 NEXT
RUN
X(0) = 25
X( 1 ) = 10
X(2)= 13
X(3)= 51
X(4) = 24
X(5) = 33
Ok
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Using the DIM statement

The DIM statement is used to specify the maximum
value for the subscript of an array variable and
allocate storage accordingly.

If an array is used without a DIM statement, the
maximum value of its subscript is assumed to be
10. If you attempt to enter an array variable with
the subscript of ll, you will get a Subscript out of
range error message.

If you wish to have an array with a subscript
greater than 10, you need to use the DIM
statement.

Example:

10 REM ***DIM Statement***
20 DIM A(20)
30FORX = 1 TO 15
40A(X) = X
50 PRINT A(X);
60 NEXT
RUN
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ok

In the above program, the A{X) array is
dimensioned to have a subscript of 0 to 20. You can
have up to 20 as your subscript but no greater. If
you try to use 21 as a subscript, you will get the
error message Subscript out of range.
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An array can be dimensioned only once during the
run of a program. The system will give an error
message and stop executing the program if it comes
to a DIM statement for the same array a second
time. However, you can use more than one DIM
statement in a program if you are dimensioning
different arrays.

Example:

Not allowed

10DIMX(20)
20 FOR I = 1T015:X(I) = l:PRINTX(l);:NEXT
30 DIM X(30)
RUN

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Duplicate Definition in 30
Ok

Allowed

10DIMX(20)
20 FOR I = 1 TO 15:X(I)
30 PRINT
40 DIM Y(30)
50 FOR I = 1 TO 10:Y(I)
RUN

123456789 10
1 23456789 10
Ok

= l:PRINTX(l);:NEXT

= l:PRINTY(l);:NEXT

11 12 13 14 15
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More Information on the DIM Statement

(Note: The two example programs below are not
working examples. They only show the format of
how to use the statement!)

Variables and expressions can also be used to
dimension arrays.

Example:

lOA = 25:B = 100:C = 10
20 DIM X(B)
30 DIM Y$(A)
40DIMZ(C+11)

All the DIM statements can be on one line
separated by commas.

Example:

10A = 25:B = 100:C = 10

20 DIM X(B), DIM Y$(A), DIM Z(C+ 11)
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Two-dimensional array

The two-dimensional array is similar to the one-
dimensional array except that is has two subscripts
instead of one (e.g., X(l,4)). Think of it as an array
made up of rows and columns.

X(1,1) 24 X(1,2) 15

X(2,1) 10 X(2,2) 33

X(3,1) 87 X(3,2) 90

X(4,1) 34 X(4,2) 16

where the value of X(l,l) is 24, X(3,2) is 90, X(3,l)
is 87, and so on.
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To get a data item out of the array, you must
address it. This is done by telling the system which
row and column to look for.

X(3.2)

Name of array Row address Column address

As with one-dimensional arrays, variables can be
used for subscripts. For example, the subscripted
variable, X(A,B), has the variables A and B for
subscripts.

If A=2 and B = 2 then X(A,B) would be X(2,2), the
value ofX(2,2) = 33.

If A=4 and B = 2 then X(A,B) would be X(4,2), the
valueofX(4,2) = 16.

You can also use expressions as subscripts. For
example, the subscripted variable X(Y-2,Y-1)
when Y = 3. After the system calculates ,the
subscripts, the subscripted variable would be
X(l,2) and the value of X(l,2) = 15.
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Assigning values to an array

The INPUT or READ/DATA statements with a FOR-
NEXT loop can be used to assign values to an array.

Using the INPUT statement

In the example below, the INPUT statement is used
to fill the example array given on page 3-82.

Example:

10 FOR R = 1 T0 4
20 FOR C = 1 TO 2

30 PRINT "Enter value for X("; R;
40 INPUT X(R,C)
50 NEXT C, R
RUN

Enter value for X( 1,1)? 24
Enter value for X( 1 ,2)? 15
Enter value for X( 2 ,1)? 10
Enter value for X( 2,2)? 33
Enter value for X( 3 ,1)? 87
Enter value for X( 3 ,2)? 90
Enter value for X( 4,1 )? 34
Enter value for X( 4, 2)? 16
Ok

Notice that the counters R and C in the FOR state
ments are also used for the subscripts in X(R,C)
causing the subscripts to be incremented by one
each time through the loop (e.g., data is assigned to
the array as follows: X(l,l), X(l,2), X(2,l), X(2,2),
etc.).

The system asks for input eight times. After the
values have been entered, value 24 is assigned to
X(l,l), value 15 is assigned to X(l,2), value 10 is
assigned to X(2,l), and so on.
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Using READ/DATA statements

In the example below, READ/DATA statements are
used to fill the example array with data.

Example:

10 FOR R = 1 T0 4
20 FOR C = 1 TO 2
30 READ X(R,C)
40 PRINT"X("; R;
50 NEXTC

60 PRINT
70 NEXT R
80 DATA 24, 15, 10, 33, 87, 90, 34, 16
RUN

C; ") = X(R,C),

X(1 , 1 ) =
X(2,1)=
X(3,1)=
X(4,1)=
Ok

24

10
87

34

X( 1 , 2 )
X( 2 , 2 )
X(3,2)
X(4,2)

15

33

90
16

This program is the same as the one on the
previous page except that instead of inputting data
via the keyboard you are reading the data from the
program.
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Direct input

A third way to fill an array with data is to store a
constant value directly into the array.

Example:

10 rem ***set individual subscripts***
20X(1,1) = 24;X(1,2) = 15
30X(2,1) = 10:X(2,2) = 33
40X(3,1) = 87:X(3,2) = 90
50X(4,1) = 34:X(4,2) = 16
60 rem ***display array values***
70 FOR R = 1 T04
80 PRINT

90 FOR C = 1T0 2
100 PRINT "X("; R; C; ") = X(R,C),
110 NEXT C. R
RUN

X(1 ,1 ) = 24 X(1,2) = IS
X(2,1 ) = 10 X( 2, 2) = 33
X(3,1 ) = 87 X( 3, 2) = 90
X(4,1 ) = 34 X(4,2) = 16
Ok
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Using the DIM statement

The purpose of the DIM statement is to .specify the
maximum values for array variable subscripts and
allocate storage accordingly. As with the one-
dimensional array, if the array subscripts is
greater than 10, the two-dimensional array
subscripts have to be dimensioned.

Example:

10 REM ***DIM Statement***
20 DIMA(20,15)
30FORX = 1TO20
40 FOR Y = 1T015
50A(X,Y)>=X
eONEXTY.X

An array can be dimensioned only once during the
run of a program. The system will give an error
message and stop executing the program if it comes
to a DIM statement for the same array a second
time. However, you can use more than one DIM
statement in a program if you are dimensioning
different arrays.
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More Information on the DIM Statement

(Note: The two example programs below are not
working examples. They only show the format of
how to use the statement!)

Variables and expressions can also be used to
dimension arrays.

Example:

10A = 25:B = 100:C = 10
20 DIM X(B,A)
30 DIM Y$(A,C)
40DIMZ(C+ 11,A-2)

All the DIM statements can be on one line
separated by commas.

Example:

10A = 25:B = 100:C = 10
20 DIM X(B,A), DIM Y$(A,C), DIM Z(C + 11,A-2)
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Summary

ARRAYS

A one-dimensional array consists of an array
variable name followed by a subscript
enclosed in parentheses (referrred to as a
subscripted variable).

A two-dimensional array consists of an array
variable name followed by two subscripts
separated by commas and enclosed in
parentheses (referred to as a subscripted
variable).

Variables and expressions can be used as
subscripts.

The INPUT and READ/DATA statements
within Nested FOR-NEXT loops are used to
assign values to an array.

The DIM statement is used to specify the
maximum value for an array variable
subscript and allocate storage accordingly.

An array can be dimensioned only once
during the run of a program.

Variables and expressions can also be used to
dimension an array.
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Notes:
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7. SUBROUTINES

A subroutine is a group of statements within a
program that perform a particular function.

The statement that tells the system to go to a
subroutine is the GOSUB statement. It is followed
by a line number that corresponds to the first
program line in the subroutine.

The last statement in a subroutine is the RETURN
statement. It automatically causes the system to
return to the main program, that is, to the line
number immediately following the GOSUB
statement that originally called the subroutine. A
subroutine may contain more than one RETURN
statement should logic dictate a return at different
points in the subroutine. Never exit a
subroutine with a GOTO statement.

A subroutine may be called any number of times
during a program.

Subroutines may appear anywhere in the program,
but it is recommended that the subroutine be
readily distinguishable from the main program.
The use of REM statements to tell what each
subroutines does is very helpful.

To prevent inadvertent entry into a subroutine, it
may be preceded by a STOP, END, or GOTO state
ment that directs program control around the
subroutine. In the program on the next page, the
END statement is used.

Subroutines are very helpful when you need to do
the same thing more than once in a program. They
save coding time in that you only enter the lines
once.
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Example:

10 A = 25:B = 30
20GOSUB 100
30 PRINT C
40 END

100 REM **multiplication subroutine'
HOC = A*B
120 RETURN
RUN

750
Ok

Program flow

lOA a 25:8 = 30

Values are assigned to the variables A and B.

206OSU8 100

A subroutine is called. The program must go to
line 100 to continue.

100 Rl^

Subroutine description.

■pgr TUTORIAL



SUBROUTINES

1t0C = A*B

The value of C is calculated.

120 RETURN

This tells the system to return to the program line
immediately after the GOSUB statement that
called this subroutine. Go to program line 30 and
continue.

^ PRINT C .

The value of C is displayed on the screen.

40ENU

The program is ended and the system returns to
command level.
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Nested subroutines

A subroutine may be called from within another _
subroutine. This is called a nested subroutine.

Example:

10A = 25: B = 30

20 GOSUB 100
30 PRINT C,D
40 END

100 REM **multiplication subroutine*
HOC = A*B
120 GOSUB 200
130 RETURN
200 REM **addition subroutine**
210D = A + B

220 RETURN
RUN
750 55
Ok

Program flow

ItJA = 25.: 8 = 30

Values are assigned to the variables A and B.

20«OSU8JOO

A subroutine is called. The program must go to
line 100 to continue.
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100 REAS *''^multi|>tkdt}<%r» subroutin#**

Subroutine description.

1tQC» A*»

The value of C is calculated.

A second subroutine is called. The program must
go to line 200 to continue.

200 RBH subroutine*^

Subroutine description.

210D»A4-&

The value of D is calculated.
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220 RETURN

This tells the system to return to the program line
immediately following the GOSUB statement that f
called this subroutine. Go to program line 130 and
continue.

IBORmJRN

The program must go to the line immediately
following the GOSUB statement that called this
subroutine; that is, go to program line 30 and
continue.

30 PRINT CO

Displays the value of C and D on the screen.

40 END

The program is ended and the system returns to
command level.
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Summary

A subroutine is a group of statements within
a program that perform a particular function
and may be accessed from any point within
the program.

A subroutine

~ may be called any number of times
during a program

-- starts with a GOSUB statement and
ends with a RETURN statement

-- may contain more than one RETURN
statement depending on logic flow

~ may appear anywhere in the program

~ may be called from within another
subroutine

Never exit a subroutine with a GOTO
statement.

To prevent inadvertent entry into the
subroutine, you may precede it with a STOP,
END, or GOTO statement that directs
program control around the subroutine.
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Notes:
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WHERE TO GO FROM HERE

In this tutorial, you have covered only the bare basics of GW-
BASIC. Now you can go on to the Reference Guide section of this
manual to learn more detailed information on the commands and
statements that you have encountered in this tutorial.

Don't be afraid of your personal computer and GW-BASIC. The best
way to learn is to "play" with it. Start with a small program and
keep modifying and adding to it until you have a large program.

Also, there are a lot of good books written about learning the BASIC
language that you can purchase from bookstores or computer stores.

Junior colleges in most areas are offering introductory courses in
computer languages.
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1. MODES OF OPERATION

After GW-BASIC is loaded into memory and
displays the Ok prompt, it is ready for instructions
from you. This is known as being at command
level.

At this point, the GW-BASIC Interpreter may be
used in either of two modes: the direct mode or the
program mode.

Direct mode

In the direct mode, GW-BASIC statements and
commands are executed as they are entered. They
are not preceded by line numbers. After each
direct statement followed by a carriage return, the
screen will display the "Ok" prompt. Results of
arithmetic and logical operations may be displayed
immediately and stored for later use, but the
instructions themselves are lost after execution.
Direct mode is useful for debugging and for using
the GW-BASIC Interpreter as a "calculator" for
quick computations that do not require a complete
program.

Examples:

Ok

PRINT 32 *3 + 10
106
Ok

A = 15.21

Ok
(Assigns the constant 15.21 to the variable A. You
can use A in successive computations to represent
this value.)
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Program mode

The program mode is used for entering programs.
To let GW-BASIC know that you are entering a
program line, you will begin with a line number.
The program line is stored in memory. The
program currently stored in memory can be
executed by entering the RUN command.

Example:

Ok
10A = 32

20B = 3

30C = 10
40PRINTA*B + C
RUN

106
Ok

Program Lines and Line Numbers

GW-BASIC program lines may contain a
maximum of 255 characters and have the following
format (square brackets indicate optional input):

nnnnn statement [:statement...] [' comment]

A GW-BASIC program line always begins with a
line number (nnnnn, an unsigned integer in the
range 1 to 65529), and ends with a carriage return.
A program line is stored in memory as soon as you
enter the carriage return. Line numbers indicate
the order in which the program lines are stored in
memory. Line numbers are also used as references
when branching and editing.

If a program line contains more than 255
characters, the extra characters are truncated
when the carriage return is pressed. Even though
the extra characters are displayed on the screen,
they are not processed by GW-BASIC.
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A statement is either executable or non
executable. Executable statements are program
instructions that tell BASIC what to do next while
running a program. For example, PRINT X is an
executable statement. Non-executable statements,
such as DATA or REM, do not cause any program
action when GW-BASIC sees them.

Statements in a program line may be entered in
either upper or lowercase, or a combination of both.
GW-BASIC will convert everything to uppercase,
except for remarks, DATA statements, and strings
enclosed in quotation marks.

More than one GW-BASIC statement may be
placed on a line, but each successive statement
must be separated from the last by a colon.

Example:

Ok
100A = 32:B = 3:C=10
200 PRINTA*B + C
RUN

106
Ok

At the end of a GW-BASIC line (before the carriage
return), you may enter a comment string preceded
by a single quotation mark C).

A comment string preceded either by the keyword
REM or by a single quotation mark may also be
written just after the line number.

It is possible to extend a logical program line over
more than one physical screen line by using the
line feed (CTRL CR, CR is the carriage return key).
Line feed lets you continue typing a logical
program line on the next physical screen line
without entering a carriage return. The program
line is not processed until a carriage return is
entered. When there is more than one statement
in a program line, using a line feed can make the
program line more readable. See example on the
next page.
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Examples:

Using the line feed

10FORI = 1 TO 10:
PRINT I;:
NEXT I

Not using the line feed

10 FOR 1=1 TO 10:PRINTI;:NEXTI

Also, you may type up to 255 characters on a
logical program line without issuing either a line
feed or a carriage return. The text is wrapped and
continues on the next physical screen line.
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2. CHARACTER SET

GW-BASIC recognizes the following sets of
characters:

•  alphabetic characters (upper and lowercase
letters of the alphabet)

numeric characters (the digits 0 through 9)

special characters (see below and next page)

Character Name

blank
=  equal sign or assignment symbol
+  plus sign

minus sign
*  asterisk or multiplication symbol or

"and"
/  slash or division symbol
\  backslash or integer division

symbol
A  up arrow or exponentiation

symbol
(  left parenthesis
)  right parenthesis
%  percent sign
#  number or pound sign
$  dollar sign
!  exclamation point
[  left bracket
]  right bracket

period or decimal point
,  comma
;  semicolon

colon
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&
7

<

>

@

single quotation mark (apos
trophe)
double quotation mark
ampersand
question mark or symbol that can
be used for PRINT
less than
greater than
at-sign
underscore

See "Appendix A - ASCII Character Codes" for a
complete list of the characters that can be printed or
displayed by GW-BASIC.
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CONSTANTS, VARIABLES
AND EXPRESSIONS

This chapter illustrates the principal elements
that may be entered in a GW-BASIC line. They
are:

Constants

Variables

Expressions
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CONSTANTS, VARIABLES, AND EXPRESSIONS

Constants

Constants are the values GW-BASIC uses during
program execution. There are two types of
constants: string and numeric.

String constants

A string constant is a sequence of up to 255
alphanumeric characters enclosed in double
quotation marks.

Examples:

"HELLO"
"$25,000,000"
"Number of Employees"

Numeric constants

Numeric constants are positive or negative
numbers. A plus sign (-!-) is optional with a
positive number. GW-BASIC numeric constants
cannot contain commas. There are five types of
numeric constants:

Integer

Whole numbers between -32768 and +32767.
Integer constants do not have decimal points.

Fixed-Point

Positive or negative real numbers, i.e., numbers
that contain decimal points.
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Floating-Point

Positive or negative numbers represented in
exponential form (similar to scientiftc notation). A
floating-point constant consists of an optionally
signed integer or fixed-point number (the
mantissa) followed by the letter E (single
precision) or D (double precision) and an optionally
signed integer (the exponent). The letter E (or D)
means "times ten to the power of. The range for
floating-point constants is lOE-38 to lOE-l-38.
Study the examples below.

Examples:

50E-5

where 50 is the mantissa, E means single precision,
and -5 is the exponent. This floating point constant
could be read as "50 times ten to the -5 power".
Examine the program below.

Ok
10 PRINT 50E-5
20 PRINT 50* 10 A.5
RUN

.0005

.0005
Ok

Another way to find the equivalent of a floating
point constant is to look at the exponent.

If the exponent is negative, start with the decimal
point and move it to the left, adding zeroes, if
necessary. For example:

235.988E-4 is equivalent to .0235988
235E-4 is equivalent to .0235

If the exponent is positive, start with the decimal
point and move it to the right, adding zeroes, if
necessary. For example:

235.988E4 is equivalent to 2359880
235E4 is equivalent to 2350000
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Hex

Hexadecimal numbers begin with the prefix &H
and can have up to four digits. Hexadecimal digits
are 0-9 and A-F. For example:

&H76
&H32F

&HFFAA

Octal

Octal numbers begin with the prefix &0 or just &
and can have up to six digits. Octal digits are 0-7.
For example:

&0347
&1234

Single and double precision form for numeric constants

Numeric constants may be either single or double
precision numbers. Single precision numeric
constants are stored with 7 digits of precision, and
printed with up to 6 digits of precision. Double
numeric constants are stored with 16 digits of
precision and printed with up to 16 digits of
precision.

A single precision constant is any numeric
constant that has:

seven or fewer digits, or
exponential form using E, or
a trailing exclamation point (!)

A double precision constant is any numeric
constant that has:

eight or more digits, or
exponential form using D, or
a trailing number sign (#)

Examples:

Single Precision
-1.09E-06
3489.0

22.5!

Double Precision
-1.09432D-06
3489.0#
7654321.1234

GENERAL INFORMATION



CONSTANTS, VARIABLES, AND EXPRESSIONS

Variables

Variables are names used to represent values that
are used in a GW-BASIC program. There are two
types of variables: numeric and string.

The value of a variable may be assigned explicitly
by you, or it may be assigned as the result of
calculations in the program. When assigning data
to a variable, the types must match. For example,
you cannot assign a character string to a numeric
variable.

Before a numeric variable is assigned a value, its
value is assumed to be zero. String variables are
assumed to be null—contain no characters and
have a length of zero.

Variable names

GW-BASIC variable names may be any length.
However, only the first 40 characters are
significant. Variable names can contain letters,
numbers, and the decimal point. The first
character must be a letter. Special type
declaration characters are allowed as the last
character of the name.

A variable name may not be a reserved word, but
embedded reserved words are allowed. A reserved
word is a word that has special meaning to GW-
BASIC. Reserved words include all GW-BASIC
commands, statements, function names and
operator names. (See Appendix D for a complete
list of GW-BASIC reserved words.) For example,
you could not have a variable name of READ but
you could have a variable name of BREAD.

If a variable begins with FN, it is assumed to be a
call to a user-defined function.
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Declare variable types

Variables may represent either a numeric value or
a string. Also, if numeric, what precision it is.

String Variable Declaration

String variable names are written with a dollar
sign ($) as the last character. For example,
A$ = "SALES REPORT". The dollar sign is a
variable type declaration character; that is, it
"declares" that the variable will represent a string.

Numeric Variable Declaration

Numeric variable names may declare integer,
single precision or double precision values. The
type declaration characters for these variable
names are as follows:

% Integer variable
!  Single precision variable
# Double precision variable

The default type for a numeric variable name is
single precision.

Integer variables produce the faster and most
compact object code. For example, the following
program executes approximately 30 times faster
when the loop control variable "I" is replaced with
"I%".

10 FOR I = 1 TO 10
20 A{l) = 0
30 NEXT I

See the examples on the next page of GW-BASIC
variable names.
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Examples:

PI#
PAY!

LII\/IIT%
N$
X

declares a double precision value
declares a single precision value
declares an integer value
declares a string value
represents a single precision value

There is a second method by which variable types
may be declared. The GW-BASIC statements
DEFINT, DEFSTR, DEFSNG and DEFDBL may be
included in a program to declare the types of
certain variable names. These statements are
described in detail in Chapter 19.

Array variables

An array is a group or table of values referenced by
the same variable name. Each element in an array
is referenced by an array variable that is
subscripted with an integer or an integer
expression. An array variable name has as many
subscripts as there are dimensions in the array.
For example V(10) would reference a value in a
one-dimension array, T(l,4) would reference a
value in a two-dimension array, and so on. For
more detailed information on arrays, see Chapter 2
in the Reference section of this manual.

Memory requirements

Variables Type
Integer
Single Precision
Double Precision

Array Type
Integer
Single Precision
Double Precision

Bytes
2

4

8

2 per element
4 per element
8 per element

Strings:
3 bytes overhead plus the present contents of
the string
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Type conversion

When necessary, GW-BASIC will convert a
numeric constant from one type to another. The
following rules and examples should be observed:

1. If a numeric constant of one type is assigned
to a numeric variable of a different type, the
nun^ber will be stored as the type declared in
the variable name. For example:

10A% = 23.42

20 PRINT A%
RUN

23
Ok

If a string variable is assigned to a numeric
value or vice versa, a Type mismatch error
occurs.

During expression evaluation, all of the
operands in an arithmetic or relational
operation are converted to the same degree
of precision, i.e., that of the most precise
operand. Also, the result of an arithmetic
operation is returned to this degree of
precision.

10D# = 6#/7
20 PRINT D#
RUN

.8571428571428571
Ok
The arithmetic is performed in double
precision and the result is returned in 0# as
a double precision value.

10 D = 6#/7
20 PRINT D

RUN

.8571429
Ok

The arithmetic is performed in double
precision and the result is returned to D
(single precision variable), rounded and
printed as a single precision value.
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When a floating-point value is converted to
an integer, the fractional portion is rounded.

10C% = 55.88
20 PRINT C%

RUN

56
Ok

If a double precision variable is assigned a
single precision value, only the first seven
digits (rounded) of the converted number
will be valid. This is because only seven
digits of accuracy were supplied with the
single precision value. The absolute value of
the difference between the printed double
precision number and the original single
precision value will be less than 6.3E-8
times the original single precision value.
For example:

10A = 2.04
20B# = A

30 PRINT A;B#
RUN

2.04 2.039999961853027

Ok

Logical operators convert their operands to
integers and return an integer result.
Operands must be in the range -32768 to
32767 or an "Overflow" error occurs. A full
description of Logical Operators follows
later in the chapter.
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Expressions and operators

An expression may be a string or numeric
constant, or a variable, or a combination of
constants and variables with operators. An
expression always produces a single value.

Operators perform mathematical or logical
operations on values. The GW-BASIC operators
may be divided into five categories:

Arithmetic
Relational
Logical
Functional
String

Arithmetic operators

The arithmetic operators, in order of precedence,
are:

Sample
r  Ooeration Expression

Exponentiation X^Y

Negation -X

Multiplication, X*Y
Floating-Point Division X/Y

Integer Division X\Y

Modulus Arithmetic XMODY

Addition, X-l-Y
Subtraction X-Y

If arithmetic operators of the same priority are in
the same equation, then the system will work from
left to right on these operators.
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How To Change Priority of Arithmetic
Operators

Priority of arithmetic operators can cause
problems. For example, if you needed to add or
subtract before you multiply or divide, how could
this be done?

To change the order in which the operations are
performed, use parentheses. Operations within
parentheses are performed first. Within the
parentheses, the usual order of operations is
maintained.

Here are a few rules that apply to the use of
parentheses.

•  Parentheses force the innermost calcula
tions to be accomplished first.

•  The number of left parentheses must equal
the number of right parentheses.

Extra pair of parentheses have no effect.
(So if they help you, do not hesitate
use them.)

to

On the next page are some examples of algebraic
formulas and the way they would look as GW-
BASIC statements.
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Formula

A + B
C

Statement

10E = A + B/C

In the example below, the addition needs to take
place before the division is performed. So B + C is
put in parentheses in the statement.

15 W = A/(B + C)
B + C

In the next two examples, can you see why the
parentheses are used.

Atl
CiD

D-B

61A

45 X = (A*B)/(C*D)

35 F = (D-B)/(6*A)

Integer Division and Modulus Arithmetic

Two additional operators are available in GW-
BASIC: integer division and modulus arithmetic.

Integer division is denoted by the backslash (\).
The operands are rounded to integers (must be in
the range -32768 to 32767) before the division is
performed, and the quotient is truncated to an
integer.

Examples:

Ok
PRINT 10\4

2
Ok

PRINT 25.68\6.99
3
Ok

Integer division follows multiplication
floating-point division in order of precedence.

and
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Modulus arithmetic is denoted by the operator
MOD. Modulus arithematlc yields the integer
value that is the remainder of an integer division.

Examples:

PRINT 10.4 MOD 4
2  (10\4 = 2 with a remainder of 2)
Ok
PRINT 25.68 MOD 6.99
5  (26\7 = 3 with a remai nder of 5)
Ok

Division Bv Zero and Overflow

If, during the evaluation of an expression, a
division by zero is encountered, the "Division by
zero" error message is displayed, machine infinity
(the largest number that can be represented in
floating-point format) with the sign of the
numerator is supplied as the result of the division,
and execution continues. If the evaluation of an
exponentiation results in zero being raised to a
negative power, the Division by zero error message
is displayed, positive machine infinity is supplied
as the result of the exponentiation, and execution
continues. For example:

10A=5:B = 10
20C = A/0:D = A*B:PRINT C,D
RUN
Division by zero
1.701412E + 38 50

Ok

If overflow occurs, the Overflow error message is
displayed, machine infinity with the algebraically
correct sign is supplied as the result, and execution
continues. For example:

10 A = 1.701411834000001D + 38:B = 8
20C=10:D=15
30 E = B/A:F = C + D:PRINT E,F
RUN
Overflow
4.701978E-38 25
Ok
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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
used to make a decision regarding program flow
(see the IF statements in Chapter 5 of the Reference
section olf this manual).

Operator Relation Tested

=  Equality

< >

(or X)

<

>

Inequality

Less than

Greater than

< = Less than or equal to
(or = <)

> = Greater than or equal to
(or= >)

Expression

X=Y

XOY

X<Y

X>Y

X<=Y

X>=Y

(The equal sign is also used to assign a value to a
variable.)

When arithmetic and relational operators are
combined in one expression, the arithmetic is
always performed first.

Examples:

50 If X + Y < (T-1)/Z then print "true"

The above expression is true (-1) if the value of X
plus Y is less than the value of T-1 divided by Z.

200IFSIN(X) < OGOTO 1000

500 IF I MOD J <> 0THEN K = K + 1
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