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1. General Information

1.1. Introduction

You are about to be introduced to the exciting new world of the personal computer. Until just a few years
ago, the size, price, and complexity of computers put them beyond the reach of the individual purchaser.
Today, Texas Instruments Personal Computers bring you remarkable computing power in affordable,
compact units that can be easily set up in your home, office, or school.

Whether you have years of computer experience or have never worked with computers before, the
innovative and flexible features of your computer offer you a wide variety of applications. Within minutes,

you can begin using your computer to

L manage your personal resources

develop projects for home and business

L] bring new dimensions to education — for you and your children
L] provide engaging new types of entertainment for the entire family
L] and much more.

1.1.1. Powerful TI BASIC

TI BASIC, a simple but very powerful computer language, is built right into your Texas Instruments
Computer. With TI BASIC, you can develop and use your own computer programs for applications
ranging from color graphics to statistical analysis and more. This language makes your TI computer a
" true" computer — not a video game or electronic toy.

1.1.2. Convenient Module S ystem

The unique system of easy-to-use, snap-in Solid State Software™ Command Modules™ assures the
continued versatility and usefulness of your computer. These rugged, all solid-state modules are
completely preprogrammed for you. You just snap them in, and they "prompt" you through activities,
applications, games, and entertainment. With a module plugged into the computer console, you can start
using your computer immediately. You can choose from a wide selection of Command Module titles. Ask
your dealer to see all of them!

sk

sold separately

=



TEXAS INSTRUMENTS
HOME COMPUTER

1.1.3. Tape and Diskette Pro grams

In addition to Command Modules, Texas Instruments offers a variety of convenient software on tape or
diskette, ranging in complexity from simple games applications to high-level business and professional
programs. Like Command Modules, these applications are ready for you to use, without any programming
on your part. Programs on cassette tape require the Cassette Interface Cable” to connect the computer
and your cassette recorder, and diskette programs require the TI Disk Memory System’. Ask you dealer
to show you a list of the many tape and diskette packages available from TI and other software
developers.

1.2. Using This Book

The User's Reference Guide is organized in the following step-by-step fashion:

L] a brief discussion of the care of your new computer.

L] an explanation of how to connect the computer to the monitor.

L] a tour of your computer, starting with the connector outlets and including the computer
keyboard.

L] the accessories available for the computer.

L] a BASIC reference section.

No special expertise or experience is necessary to fully enjoy and utilize your TI computer. The simple
instructions we provide here and in the books enclosed with each software package, as well as the
prompting you receive from the computer, are all you need to get "up and running" quickly.

sk

sold separately

1
2
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1.3. Placement and Care

First, find the right location for your computer system. Select a place where sunlight or bright light
doesn't fall directly on the screen. Also, it's best to place the system on a hard-topped non-metallic
surface, such as a table. DO NOT SET THE COMPUTER CONSOLE ON TOP OF A TELEVISION SET.

Correct ventilation is necessary for the continued proper operation of your computer system. Be sure air
can flow freely through all the ventilation slots on the bottoms, backs, and tops of the console and
monitor (or TV set, if you're using the TI-900 Video Modulator and a TV set). Do not obstruct the
ventilation or enclose the system in any way.

From time to time you may want to clean the surfaces of your computer. First, turn the computer OFF.
Then gently wipe the surface using a damp, lint-free cloth. Do not use solvents or other cleansers to clean
the computer console.

CAUTION: Electronic equipment can be damaged by static electricity discharges. Static electricity
build-ups can be caused by walking across a carpet. If you build up a static charge and then touch the
computer, a Command Module, or any accessory device, you can permanently damage the internal
circuits. Always touch a metal object (a door knob, a desk lamp, etc.) before working with your computer,
connecting accessory devices, or handling or inserting a Command Module. You may want to purchase
a special anti-static spray for the carpeting in the room where your computer is located. This commercial
preparation is usually available from local carpet, hardware, and office supply stores.
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1.4. Monitor-Console Connection

When you have chosen the right location for your computer, you are ready to set up the system. The
hook-up instructions to follow depend on whether you are using the TT Color Monitor or your own
television set as a video display.

1.4.1. If You Are Usin g the Tl Color Monitor

Connecting your computer to the TT Color Monitor requires only two simple steps, using the cable packed
with the monitor.

1. Connect the 5-pin plug (called a "DIN" plug) to your computer console at the point shown.
Connect
5 pin “DIN”
plug here.
Back of
Main Console
2. The other end of the cable (with two plugs) connects to your monitor. Connect the larger plug

to the outlet labeled "VIDEQO" on the back of your monitor and the smaller plug to the outlet
labeled "AUDIO" on the back of your monitor as shown below.

[ ]

we  HZ

o[l

VIDEO

AF®

AUDIO

g 0

\ J

Note: Do not attach the consoledirectly to a television set using this cable. Connection of the
console to a television receiver must be made using the TI-900 Video Modulator.
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1.4.2. If You Are Usin g Your Television Set and the TI-900 Video Modulator

Connecting the computer to your television set requires the use of the TI-900 Video Modulator. To install
the modulator, follow these steps.

1. Remove the VHF antenna cable from your television set. (If your set does not have a standard
antenna hookup similar to the one shown below, please consult the Video Modulator manual for
more details.)

2. Connect the television interconnect cable, marked "T'V VHF" on the TI-900 Video Modulator, to
the VHF antenna terminals on your television set.
Television  1iiiiiil:
Interconnect  :::::iii:
b .S Cable
e AP
\ Computer
/ T.V. Antenna = Interface
Cable Cable
3. Connect theVHF antenna cable that you just removed from your television set to the Video
Modulator terminals, marked "ANT".
4. Remove the paper backing from the double-sided tape on the modulator and press the unit
against a flat surface on your television set.
5. Connect the 5-pin "DIN" plug of the computer interface cable into the 5-pin socket on the back

of the console.

Connect
5 pin "DIN”
plug here.

Back of
Main Console

Once the modulator is installed, set the "CH. SELECT" switch on your Video Modulator and the channel
selector on your television set to the same channel, either channel 3 or 4. If there is a television station
operating on one of these channels in your area, set the "CH. SELECT" switch and the television to the
other channel.
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Then, to use your television set as a computer display, set the "TV/COMP" switch to "COMP". (When you
are ready to watch television again, set the "T'V/COMP" switch to "TV".)

1.4.3. Connect Power Cords

Next, connect the power cord (with transformer) to the computer. Connect the small 4-pin plug end into
the outlet on the back of the computer as indicated below. Notice that the pins only line up one way.

e 2

Power Cord
Connects Here

‘
=5

Then, plug the power transformer into a regular wall outlet. It is best to plug the transformer into a wall
outlet that is continuously "live", not one controlled by a wall switch. You may want to secure the power
transformer to the wall outlet as in the sketch above. (INote: Some wall plates may not have a screw
location that matches the transformer.)

Finally, plug either the monitor or television power cord into a continuously "live" wall outlet. (The color
monitor is designed to operate on 120 volt 60 Hz AC. DO NOT ATTEMPT TO OPERATE THE UNIT
ON DC.) The power supply cord has a plug with two blades and one grounding pin as a safety feature.
DONOTATTEMPT TO PLUG THE POWER CORD INTO A 2-HOLE WALL OUTLET. If the plug does
not fit your wall outlet, contact an electrician.

»
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1.4.4. Check the Connections

Before you turn on your computer, follow these steps:

L] Check to see that all connections are secure.

L] Make sure both the computer and the monitor or your television set are plugged into a live wall
outlet.

L] If you are using your own television set and a TI-900 Video Modulator, set the "TV/COMP" switch

on the modulator to "COMP" and be sure that the "CH. SELECT" switch on the modulator and
the channel selector on your television are set to the same channel (either 3 or 4, whichever is
not a broadcasting channel in your area).

1.5. A Tour of your Com puter

Your computer console is the central part of your computer system. It's designed so that all of the other
units of the system easily connect to this console. No tools are required.

1.5.1. Gettin g Started
Let's look at the front and right side of your computer.

1. This is the ON/OFF switch. The small light next to the switch indicates when the computer is
ON.

2. Command Modulesoftware® snaps into this outlet.

3. This keyboard is used to type information into the computer.

4, This outlet is for optional peripheral accessories. Details are included with the appropriate
peripheral.
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This is the back and left side of the console:

5. The Cassette Interface Cable™ connects to the console at this 9-pin "D" outlet.
6. The Power Cord attaches to the console at this 4-pin outlet.
7. This 5-pin connector (also called a DIN connector) is for audio-out and video-out. This connector

will insert easily when properly aligned.

8. The Wired Remote Controllers connect to this 9-pin outlet. Details are included with the
accessory.

(Note: Do not confuse this 9-pin outlet with the 9-pin outlet on the back of the console. They are
not interchangeable.)
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1.5.2. A Tour of the Ke yboard

Let's take a close look at the keyboard.

@ # $ % A & % ( ) +
1 2 3 4 5 ] 7 8 9 0 -
e} w E A T 4 u | o] P /
A S D F G H J K L ; ENTER
< >
SHIFT b4 X c v B N ™M , . SHIFT
ALPHA
Lock | CTARL SPACE FCTN

The keyboard is like a standard typewriter, with keys of several types. Pressing any key causes its lower-
case (small capital) character to display on the screen, and holding down the SHIFT key while pressing
any other key returns the upper-case (large capital) character for that key. Except for the alphabetical
keys, each key's upper-case character is printed at the top of the key face, while the lower-case character
is printed at the bottom.

Some of the keys also have special functions, as explained in the following sections.
1.5.2.1. AUTOMATIC REPEAT

TI BASIC is designed with an automatic repeat function. If you hold down the SPACE BAR or any
character key for more than one second, that character is repeated until you release the key.

1.5.2.2. ALPHABET KEYS

All alphabetical symbols are typed into the computer using the alphabet keys. To capitalize letters, hold
down the SHIFT key and press the letter key, just as you would on a standard typewriter keyboard.

1.5.2.3. ALPHA LOCK

Pressing ALPHA LOCK locks all the alphabetical keys into their upper-case mode. The number and
punctuation keys are not affected. When you press ALPHA LOCK again, the keyboard returns to normal
operation.

©
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1.5.2.4. NUMBER KEYS

The number keys are located on the top row of your computer keyboard. If you have previous typing
experience, you need to be aware of two differences between this keyboard and some typewriter
keyboards. With the computer, you cannot type the letter "L" as the number "1". Also, never substitute
the letter "O" for a zero. The computer screen displays the letter "O" with squared corners and displays
a zero with rounded corners, so you'll be able to distinguish them.

1.5.2.5. PUNCTUATION AND SYMBOL KEYS

The computer keyboard has the punctuation and symbol keys which appear on a standard typewriter,
as well as several others used in computer applications. To type any symbol which appears on the bottom
of a key face, simply press the key. To type the upper symbol, hold down the SHIFT key and press the
symbol key. Notice that punctuation marks and symbols also appear on the fronts of some keys. To type
these symbols, hold down the FCTN key and press the key.

1.5.2.6. SPECIAL FUNCTION KEYS

Several keys have varying functions in TI BASIC, some Command Module software, and other
applications. The use of the keys is described in detail in the appropriate sections of this Guide or in the
manuals that accompany the various modules.

To activate any special function, except ENTER, hold down the FCTN key and press the letter or number
key.

FCTN = (QUIT)
Pressing QUIT (at any time) returns the computer to the master title screen. Note: When you press QUIT,
all data or program material you have entered will be erased.

ENTER
In most cases, pressing the ENTER key tells the computer to accept the information you have just
finished typing. Additional functions will be explained in the appropriate manuals.

FCTN « (LEFT)
Pressing the left-arrow key (backspace) moves the cursor to the left. The cursor does not erase or change
the characters on the screen as it passes over them.

FCTN - (RIGHT)
Pressing the right-arrow key (forwardspace) moves the cursor to the right. As the cursor passes over the
characters printed on the screen, it does not alter them in any way.
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FCTN 1 (UP)

FCTN | (DOWN)

These keys have various functions according to the specific application where they are used. See the TT
BASIC section in this book and the appropriate software manuals for a complete explanation of their use.

FCTN 1 (DEL)
The DELete key is used to delete a letter, number, or other character from the lines you type.

FCTN 2 (INS)
The INSert key is used to insert a letter, number, or other character into the lines you type.

FCTN 3 (ERASE)
Pressing the ERASE key before pressing ENTER erases the line you are presently typing.

FCTN 4 (CLEAR)

This key is normally used to clear from the screen any information you have typed (before pressing
ENTER). It also has additional functions in TI BASIC. See "Special Keys" in the BASIC Reference Section
of this book for details of its use in TI BASIC.

Other keys have special functions in software applications. Some of these are:

FCTN 5 (BEGIN)
FCTN 6 (PROC'D)
FCTN 7 (AID)
FCTN 8 (REDO)
FCTN 9 (BACK)

1.5.2.7. SPECIAL CONTROL KEYS

The TI computer also has control characters which are used primarily for telecommunications. For a list
of the standard ASCII control characters included in your computer, see "Control Key Codes" in the
Appendix. To enter a control character, hold down the CTRL key and press the appropriate letter or
number key.

1.5.2.8. KEYBOARD OVERLAY

A two-level strip overlay is included with your computer. You can use this overlay to help you more easily
identify certain keys that are used in combination with the FCTN and CTRL keys.

The top level of functions, identified by the red dot, are called control keys. To access these keys, hold
down the CTRL key, marked with a red dot, while pressing the appropriate number or alphabet key. The
second level of functions, identified by the light gray dot, are accessed by holding down the FCTN key,
also marked with a light gray dot, while pressing the appropriate number or letter key.
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1.5.2.9. MATH OR OPERATION KEYS

The Math keys (or operation keys) are the keys used to instruct the computer to add, subtract, multiply,
divide, and raise a number to a power.

The symbols for addition, subtraction, and equals are the usual ones you're familiar with, but the
multiplication and division symbols may be new to you.

+ Addition

- Subtraction
Multiplication
/ Division

= Equals

The "caret" key (™) is also used for mathematical operations:

SHIFT A
This symbol tells the computer to perform exponentiation (raising a number to a power). Since 5° cannot
be easily printed on your screen, the computer interprets 5~ 3 to mean that three is an exponent.

The following keys are used to indicate mathematical relationships in TI BASIC:

SHIFT >
“Greater than"; this symbol is used to compare two quantities.

SHIFT <
"Less than"; this symbol is also used to compare two quantities.

1.5.2.10. SPACE BAR
The SPACE BAR is the long bar at the bottom of the keyboard. It operates just like the space bar on a

regular typewriter. When you press the SPACE BAR, the computer leaves a blank space between words,
letters or numbers.

The SPACE BAR can also be used to erase characters already on the screen. (See the section titled
"Correcting Errors".)



User’s Reference Guide

1.5.3. Correctin g Errors

To correct a typing error before you press ENTER, move the cursor back to the character you want to
change (using the left-arrow key). Retype the correct character (or characters); then move the cursor back
to the end of the word or phrase you were typing (using the right-arrow key).

You can erase errors by using the SPACE BAR . Backspace (using the left-arrow key) to a point where you
want to begin erasing. Then press the SPACE BAR to move the cursor over the characters on the screen.
The characters are erased.

In certain applications, you can also make corrections using the DELete key and the INSert key.

1.6. Accessories

A wide variety of accessories is available for use with the computer. These accessories expand the
capabilities of your basic unit, letting you build your system as you need it.

1.6.1. Tl Disk Memor y System

The TI Disk Memory System is a mass storage system, consisting of a TI Disk Drive Controller and one
to three Disk Memory Drives. With the system, you can save your computer programs for use at a later
time, as well as enjoy preprogrammed applications available on diskette. In addition, some of the
Command Modules are designed to let you store data and results from your computations.

The Disk Manager Command Module is packaged with each Disk Drive Controller. With the module, you
can catalog a diskette, name diskettes or files, delete files, copy diskettes or files, protect your files, and
test the operation of your disk system.

1.6.2. Tl Solid State S peech™ Synthesizer

The Solid State Speech™ Synthesizer* gives your TI computer a voice of its own and adds new excitement
and enjoyment to computer applications through spoken words, phrases, and sentences. To activate the
Speech Synthesizer, you must also have a specialized Command Module* plugged into your computer
console. You can use the Speech Editor Command Module, the Terminal Emulator II Command Module,
or any other module which is programmed for speech.

sk

sold separately

1
13
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1.6.3. Tl Solid State Thermal Printer

When the TI Solid State Thermal Printer” is connected to your computer, you can obtain a printed copy
of your program and data to aid you in revising long programs or maintaining files of programs and
results. In addition, the Thermal Printer can be used with some software applications to print screen
displays or generate printed lists and reports.

The printer prints up to 32 characters on a line and prints either characters from its resident character
set or special characters that you define. Special features included in the printer also let you control the
amount of paper that is ejected and the spacing between lines.

1.6.4. Tl Wired Remote Controllers

The lightweight, compact Wired Remote Controllers’ add greater freedom and versatility to games,
graphics, and sound applications on your computer, without the need for keyboard interaction. You can
use the Remote Controllers with certain software applications or with your own TI BASIC programs.

1.6.5. TI RS232 Interface

The Texas Instruments RS232 Interface” allows you to connect a wide range of EIA RS232C-compatible
accessory devices to your computer. With the RS232 Interface attached to your computer, you can list
programs on a printer, utilize a modem for telecommunications, print graphs on a plotter, and much
more.

1.6.6. Tl Telephone Cou pler (Modem)

Added to the RS232 Interface, the Telephone Coupler (Modem)® enables your computer to communicate
over telephone lines with another similarly equipped computer. If you also have a TI Command Module*
designed for telecommunications, you can access subscription data base services.

1.6.7. Tl Audio Ada pter

The Audio Adapter provides a handy connector for use with 1/4"-plug headphones.

1.6.8. TI Memory Expansion Unit

The Memory Expansion unit” adds 32K bytes of Random Access Memory to the computer's built-in
memory. In addition, the unit increases the number of accessories which can be connected to the
computer. (Note: The Memory Expansion unit requires the use of a Command Module or an accessory

designed to utilize the unit. The TT BASIC programming language built into the computer cannot make
use of the Memory Expansion unit.)

sk

sold separately
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1.6.9. Cassette Interface Cable

You can further expand your computer system by using audio cassette tape recorders. TI BASIC allows
you to store and retrieve data you enter in the computer (programs, numerical data, etc.). By recording
data on a tape, you can save it as a permanent record. Later you can load the data from the cassette tape
into the computer's memory if you want to use that information again. Several of the command modules
also use this feature to save and load data you've used in the module.

You can use either one or two recorders for this purpose. Using two cassette recorders is especially helpful
for advanced programming applications.

Many standard cassette recorders can be used with the computer. For best operation, however, they
should have such features as:

Volume control

Tone control

Microphone jack

Remote jack

Earphone or external speaker jack

Digital tape counter (This will enable you to easily locate the correct tape position in case you
want to store more than one program or data set on the same tape.)

15
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Since motor control design varies from manufacturer to manufacturer, we have tested several different
cassette recorders to determine whether they can be used with the computer. A list of recorders that
appear to work well with this computer is included separately. We've also indicated the volume setting
and tone control setting for each unit that give the best operating results.

Texas Instruments can assume no responsibility for any design changes made by the cassette recorder
manufacturers that might affect the use of a specific recorder with the TT computer.

Carefully follow the directions for setting up and using your recorder, as described in the remainder of
this section. If your cassette recorder does not appear to be compatible with the computer, try
disconnecting the black wire from the remote jack on the recorder and operating the recorder manually.
If you can save or load data while operating the recorder manually, but cannot do so when the black wire
is connected, you may continue to operate the recorder manually or change to one of the recommended
cassette units.

Note: The cassette interface cable uses the triple-plug end for cassette number 1 "CS1", and the
double-plug end for cassette number 2 "CS2". Cassette unit I may be used for both recording (writing)
and reading; cassette unit 2 may be used for writing only.

1.6.9.1. CONNECTING THE RECORDER

To connect your cassette player(s) to the computer, use the cassette interface cable, and follow these
simple steps:

1. Insert the single plug end of the cable with the 9-pin "D" connector into the 9-pin outlet on the
back of the console (labeled "A").

16
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2. Attach the triple plug ends into the cassette recorder(s) as follows:
L] Insert the plug with the red wire into the microphone jack
L] Insert the plug with the black wire into the remote jack (note that this plug is smaller
than the other two plugs)
L] Insert the plug with the white wire into the earphone jack (or external speaker jack) —
CS1 only.
3. Make sure you notice how the cassettes are connected when you select either CS1 or CS2 when

saving data. When loading data, only CS1 can be used. See TO SAVE/LOAD DATA section for
more information.

(Note: You will usually elect to connect only one cassette recorder. The other plug end will simply be
inactive when only one recorder is used with the computer.)

After all cables are connected, turn the tone control on your cassette player to full TREBLE or to the
point indicated on the table on the separate cassette sheet. Set the volume at about half scale (if the
volume control has ten positions, set it at five or at the position indicated in the table). If your cassette
player does not have a tone control, you may have to set the volume control higher for best results.

Note: The Memory Expansion unit adds 32K bytes of Random Access Memory (RAM) to the built-in
memory of the computer. However, even with the Memory Expansion unit available, the largest program
that can be stored on a cassette tape is 12K bytes in size. Note that, although the length of the actual
program is limited by the amount of available built-in memory, utilizing the Memory Expansion unit
provides other advantages. For example, with the unit attached and turned on, your program can be up
to 12K bytes in length, while any data generated by the program can be stored in the Memory Expansion
unit. Without the unit, the program must be shorter so that both it and the generated data can be stored
in the computer's built-in memory.

Note: The Memory Expansion unit can only be used with Extended Basic.

\I
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TO SAVE/LOAD DATA

If you have your cassette machine(s) connected to the console as instructed, you are ready to save/load
data.

Before you attempt to save/load your data, make sure that:

L] You are using high quality audio tape. Poor quality tape yields poor performance.

The tape is not longer than C-60. Longer tapes are thinner and provide less fidelity.

L] The cassette machine is not located within two feet of the monitor or a television set to minimize
magnetic field interference.

L] The tape is never placed within two feet of the monitor, a television set, an electric motor, or any
other strong source of magnetic fields to avoid accidental erasure of your data.

L] The system (computer console, cassette machine, and Color Monitor) is not located on a
continuous metallic surface to minimize conducted noise.

L] You are using only CS1 for LOAD. CS1 or CS2 can be used for SAVE.

To Save/Load Data in TI BASIC

For complete instructions on how to save and load data when you are programming in TI BASIC, see the
section on the SAVE command.

To Save Data When Using a Module

After you have entered your data into the computer and connected the recorder to the computer (with
a good quality tape cassette in place), you are ready to begin recording. Select the "SAVE" option offered
by the module you're using. The computer then offers you a list of options for saving data. (Note: You'll
get an error message if you select an option for a device that isn't connected to the console and turned
ON.) Suppose, for example, that you want to save your data on a cassette recorder that's attached to the
triple-plug end of the cassette interface cable. Select CS1 (cassette unit 1) from the options list.

From this point on, the computer guides you through the SAVE routine with on-screen instructions.
(Note that the same instructions appear whether you select CS1 or CS2.) The computer controls the
recorder motor power, so the tape does not start to move until you press ENTER at the points indicated.
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Screen Instructions

* REWIND CASSETTE TAPE CS1
THEN PRESS ENTER

Procedure

Rewind the tape before you press ENTER. If your recorder does not have a tape-position counter, rewind
the tape all the way to the beginning. If your recorder does have a position counter, position the tape at
the spot where you want to begin recording, and press the "stop" button on the recorder. (Write down the
position for later reference.) Then press ENTER to continue.

* PRESS CASSETTE RECORD CS1
THEN PRESS ENTER

Press the "record" button on the recorder, and then press ENTER on the computer. As soon as you do,
your data will begin recording on the tape, and the screen will show this message:

* RECORDING

You may hear the sound of the encoded information as it is being stored or read from the tape unit.
Several seconds of blank tape will be recorded to allow for the leader on the tape.

* PRESS CASSETTE STOP CS1
THEN PRESS ENTER

When all the data has been recorded, press the “stop" button on the recorder, and then press the
computer's ENTER key.

Once you've done this, you'll be asked:

* CHECK TAPE (Y OR N)?

Note: The single-letter responses (Y, N, R, etc.) you give when saving or loading data on a cassette tape
must be upper-case characters. Hold down the SHIFT key, and press the appropriate letter key.

©
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At this point you may choose to let the computer check your tape to make sure everything was recorded
properly. We strongly recommend that you do so to ensure the accuracy of your tape for future use. Note:
CS1 only.

If you decide not to check the tape, press N for no. Remove your tape, and label it for later reference.

If you want to check the tape, press Y for yes. Again, the computer guides you with the following
messages:

* REWIND CASSETTE TAPE CS1
THEN PRESS ENTER

Rewind the tape (before pressing ENTER) to the point where you began recording your data. If you stored
your data at the beginning of the tape, simply rewind the tape to the beginning. If, however, you began
at a point other than the beginning of the tape, rewind the tape to that position, and press the "stop"
button on the recorder. Then press ENTER.

* PRESS CASSETTE PLAY CS1
THEN PRESS ENTER

Press the "play” button on the recorder, and then press ENTER. The computer will compare the data in
its memory to the data on the tape. While your tape is being checked by the computer, you'll see this
message:

* CHECKING

If there are no errors, the following messages are displayed on the screen:

*DATA OK
PRESS CASSETTE STOP CS1
THEN PRESS ENTER

You can now remove your data tape and label it for future use.
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If, however, the data were not recorded properly, you'll receive one of two error messages:

Error Message

* ERROR - NO DATA FOUND

Meaning

Your data was not recorded, or it did not play back.

PRESS R TO RECORD CS1
PRESS C TO CHECK
PRESS E TO EXIT

Error Message

* ERROR IN DATA DETECTED

Meaning some part of your data did not record properly.

PRESS R TO RECORD CS1
PRESS C TO CHECK
PRESS E TO EXIT

Before you go further, you may want to recheck these items:

Is the recorder at a proper distance from your television set (two feet or more)?
Is the recorder attached properly to the computer?
Is the cassette tape in good condition? (If in doubt, try another tape.)

Are the cassette recorder volume and tone adjusted correctly? Was the volume too high or too
low?

Does the cassette tape head need cleaning?

Is the system located on a metal surface?

-
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When you have checked these, you can choose one of these three options:

L Press R to record your data again, using the same instructions for RECORD that are discussed
above.

L] Press C to instruct the computer to check your data again.

L] Press E to "exit" and the following message appears:

* PRESS CASSETTE STOP CS1
THEN PRESS ENTER

The "exit" key takes you back to the beginning of the "Save" option of the module. Thus, when you press
ENTER, you see the "Save Data" screen and can try to store your data again. just follow the instructions
as they appear on the screen.

To Load Data When Using a Module

The next time you want to use the information stored on the tape, you'll need to "load" your data — that
is, read the data you saved on tape into the memory system of the computer.” First, connect your cassette
recorder(s) to your computer. Then insert into the computer the module from which you saved the
information. When you're ready to "load", select the "LOAD DATA" option of the module. When the
computer asks, press the 1 key to indicate the information is being read from a cassette. Then press the
1 key again to select cassette unit CS1. Remember CS1 is used for loading data.

From this point, the computer prints instructions on the screen for you to follow.

Screen Instructions

* REWIND CASSETTE TAPE CS1
THEN PRESS ENTER

Procedures
Rewind the tape before you press ENTER. Position your tape at the point from which you want to read

the data into the computer (at the beginning if your recorder does not have a position counter). Then
press ENTER.

* Due to differences in tape cassette design, a tape recorded by one model of recorder may not be
readable by another model of recorder.
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Screen Instructions

* PRESS CASSETTE PLAY CS1
THEN PRESS ENTER

Procedures

Press the "play” button on the recorder and the ENTER key on the computer. The information is read
from the tape and entered into the computer's memory. While the computer is reading the tape, the
following message appears on the screen:

* READING

It takes some time to read in the data, depending on the amount of information stored. When the
computer finishes reading the data, it tells you whether or not it read the data properly. If the data was
read correctly, you'll see the following messages on the screen:

* DATA OK
* PRESS CASSETTE STOP CS1
THEN PRESS ENTER

You're now ready to begin working with the module.

If, however, the data has not been entered properly into the computer's memory, you'll see one of several
"error" messages. Follow the directions on the screen to try to load your data again.

W
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If you still have difficulty, you'll want to make sure:

you are loading the correct tape

the tape is positioned at the correct starting place for the data you are loading
the tape has not been damaged or accidentally erased

the recorder is a proper distance from your television set (two feet or more)
the recorder is attached properly to the computer

the cassette recorder volume is adjusted correctly

the system is not located on a metal surface

the tape was recorded with your cassette unit or an identical model

the cassette tape head is clean

you are using cassette unit 1
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1.7. Addendum 1. TI-99/4A User’s Reference Guide
The appearance of the TI-99/4A Home Computer has been redesigned to be more compatible with a home
environment. Also, the ON/OFF switch has been moved to the top of the console for easier access. Thus,

three of the illustrations in the User's Reference Guide are incorrect.

The illustration on the title page should look like this.

The two illustrations on pages 7 and 8 under "General Information — A Tour of Your Computer" should
look like this.

S Ntargy,
(LTS
e

1. ON/OFF switch —
To turn the computer ON, slide the switch to the right. To turn the computer OFF, slide the
switch to the left.

2. Cartridge outlet — Cartridge (command module) software snaps into this outlet.
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3. Keyboard — This is used to type information into the computer.

4, Peripheral outlet — For optional peripheral devices. Details are included with individual
peripherals.

5. Cassette outlet (9-pin) — Cassette interface cable plugs in here.

6. Power outlet (4-pin) — Power cord (with transformer box) plugs in here.

7. Video and audio outlet (5-pin) — Cable to monitor or TV plugs in here. Connector will insert
easily when properly aligned.

8. Joysticks outlet (9-pin) — Wired Remote Controllers Ooysticks) plug in here.

(Note: Do not confuse this 9-pin outlet with the 9-pin outlet on the back of the console. They are
not interchangeable.)

1.7.1. Power Transformer

The power transformer packed with your computer may differ from the illustration shown in the User's
Reference Guide on page 6. Your computer may come with one of two types of transformers:

1.

o

A single-cord transformer, where the transformer plugs directly into the wall outlet and the cord
plugs into the 4-pin receptacle on the back of the console, or

A two-cord transformer, where one cord plugs into the wall outlet, the other cord plugs into the
4-pin receptacle on the back of the console, and the transformer itself is placed on the floor or on
the desk or table with your computer system.

Both transformers operate in exactly the same way, and both are designed for use with the TI-99/4A
Computer.
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1.7.2. Using Two Cassette Recorders with the Redesi gned Home Com puter

To use two cassette recorders, you must have a cassette interface cable with both a triple-plug end and
a double-plug end. Some cables, which are designed to be used with only one cassette recorder, have only
the triple-plug end.

Note that your computer controls the motor of the first cassette recorder (CS1) but the computer does
not control the motor of the second cassette recorder (CS2).

When connecting the double-plug end of the cassette interface cable to CS2 (page 16), connect the red
wire into the microphone jack. It does not matter whether the black wire is plugged into the remote jack.

1.7.3. Learnin g to Pro gram

If you are interested in learning to program, there are two excellent books written especially for the
T1-99/4A Home Computer. They are:

L] Beginner's BASIC (for beginners) — price $9.95

L] Programming BASIC with the TI Home Computer, by Herbert Peckham (for those with some
programming experience) — price $19.95

The reference to the Beginner's BASIC book on page 31 is incorrect; this book is not included with your
computer. However, both of these books are available at retail stores, book stores, and by mail order.

If you cannot find these books at the store where you bought your computer or at a local bookstore, you
may use the instructions and the order form below.

1.7.4. Ordering Instructions

Shipping Inside U.S. — Prepaid orders (check or money order) will be sent by postage-paid Fourth Class
postage. Allow 4 to 6 weeks for delivery. If you desire shipment other than Fourth Class, additional
postage should be included with your order along with specific directions as to method of shipment.
Shipping weight for each book is two pounds. Enter additional amount for shipping on order form.

Shipping Outside U.S. — Orders prepaid in U.S. funds only will be accepted. Specify method of shipment
and enter postage or shipping charge amount in proper blank on order form. This amount should be
included in book payment.
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Send orders to:

Texas Instruments Incorporated
P.O. Box 3640, M.S. 54
Dallas, Texas 75285

Please send a check or money order for the appropriate amount. Specify which book(s) you wish to order
and how many copies of each that you need.

To: Texas Instruments Incorporated
P.O. Box 3640, M..S. 54
Dallas, Texas 75285

Please send me:

(LCB-4180) - copies @ $9.95 of Beginner's BASIC . ............ .. ... iiiiiiii... Total $
(LCB-4190) - copies @ $19.95 of Programming BASIC with the TI Home Computer ... Total $
State and local sales tax

(f applicable)™ . . . ... e $
Shipping method™* ... .............

Additional postage enclosed (each book shipping weight 21bs.) ......................... 3
Total payment enclosed . ........... ... i e e $

*State and local sales taxes required by every state except AK, DE, MT, NH, OR.
**For mailing other than Fourth Class (book rate).

Prices and availability subject to change without notice.

Copyright © 1983 by Texas Instruments Incorporated 1049768-1
Printed in U.S.A. (Use with 1039031-4)
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1.8. Addendum 2. Power Transformer for the TI-99/4A Com  puter

The power transformer packed with your TI-9914A Home Computer may differ from the illustrations
shown in the User's Reference Guide (page 6) and Read This First. Your computer may come with one
of two types of transformers:

1. A single-cord transformer, where the transformer plugs directly into the wall outlet and the cord
plugs into the 4-pin receptacle on the back of the console, or

»o

A two-cord transformer, where one cord plugs into the wall outlet, the other cord plugs into the
4-pin receptacle on the back of the console, and the transformer itself is placed on the floor or on
the desk or table with your computer system.

Both transformers operate in exactly the same way, and both are designed for use with the TI-99/4A
Computer.

Copyright © 1982 by Texas Instruments 1049701-1
Printed in U.S.A.
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1.9. Addendum 3. T.V. Radiation Warnin ¢
CAUTION:

Federal radiation emission standards set forth in Regulation 21 CFR 1020 do not apply to color television
receivers manufactured before January 15, 1970. To avoid possible exposure to radiation emissions in
excess of the standards, Texas Instruments recommends the use of the Video Modulator only with T.V.
receivers manufactured after that date.

Copyright © 1982 by Texas Instruments 1049728-1
Printed in U.S.A.
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2. BASIC Reference Section

2.1. Introduction

This section of your User's Reference Guide provides a complete explanation of all of the commands and
statements that are a part of the TI BASIC language built right into your computer. As mentioned
earlier, BASIC is a computer language designed to be easy for beginners to use, yet powerful enough to
allow you to use your computer for a whole host of applications. There are three different paths available
to help you learn TI BASIC.

If you're a beginner — and have never had any experience with programming — the best place to begin
is with the Beginner's BASIC book included with your computer. The book is intended to be an enjoyable,
quick, self-paced first experience with programming in TI BASIC. Once you've become familiar with
BASIC, this reference guide will provide the in-depth, ready reference to terms and information you'll
want at your fingertips as you enjoy the experience of programming.

If you've had some programming experience — and just want to get familiar with TI BASIC and how it
works on your computer we've provided a series of applications programs at the end of this manual. These
programs start out at a very simple level and progressively become more complex. Exploring these
programs will illustrate for you the use of many of the statements in TI BASIC. This reference manual
provides in-depth information when you need it.

For those of you with some programming experience who may not have programmed in BASIC or who
want to "brush up" as you begin using your computer, we recommend that you begin with Herbert
Peckham's excellent book, Programming BASIC with the TI Home Computer, which provides a rapid,
higher-level learning experience in BASIC. It is available at most popular bookstores.

For the knowledgeable — once you've gained proficiency in programming — this guide will serve as your
primary reference on TI BASIC statements and commands, providing those details that need refreshing
from time to time. TI BASIC conforms to the American National Standard for Minimal BASIC. Additional
features in TI BASIC, such as color graphics, sound, and many others, are also described in this manual.
Ifyou are an experienced BASIC programmer, you should have little trouble jumping right into TI BASIC
and using it.

-
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2.1.1. How This Section Is Or ganized

This reference guide is organized with usability as the key goal, and is divided into the following
functional groups.

. General Information

. Commands

. General Program Statements
. Input-Output Statements

. Color Graphics and Sound

. Built-In Numeric Functions
. Built-In String Functions

. User-Defined Functions

. Arrays

. Subroutines

. File Processing

H O OO0 Otk W -

—

A glossary of often-used terms is found in the back of this manual.
2.1.2. Notational Conventions

At the beginning of the discussion for each TI BASIC command or statement, a line appears which shows
the general format for entering the command or statement. Certain notational conventions have been
used in these format lines. These conventions are discussed here to help you understand how they are
used.

{} The braces indicate that you have a choice of what to use. You may use only one of the items
given within the braces.

[] The brackets indicate that the item within is optional. You may use it if you wish, but it is not
required.

The ellipsis indicates that the preceding item may be repeated as many times as you desire.
italics Words appearing in italics are a general description of the item or items that need to appear

there. When words are printed in italics, you need to enter your own choice in place of the
italicized words when you enter the statement or command.
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2.1.3. Examples

For each statement or command in this manual, program examples are shown at the right. Each line you
must enter is indicated by the prompt character (>) to the left of the line, just as it appears on the screen.
Lines which the computer places on the screen do not show the prompt character.

The examples shown in this book are printed in upper-case (large capital) letters. If you want to
reproduce the examples exactly as you see them here, press down the ALPHA LOCK key. In most cases
the computer accepts either upper-case or lowercase letters. However, when you LIST a program, the
screen displays all reserved words, variable names, and subprogram names as large capitals.

@
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2.2. General Information
2.2.1. Introduction

Once your computer is set up, it is a simple process to begin using TT BASIC. When you turn on your
computer, the master computer title screen appears. Press any key on the keyboard to get the master
selection list to be displayed. When the master selection list appears, press the 1 key to select TT BASIC.
The screen is now blank except for the words "TI BASIC READY" and a prompt character (>) followed
by a flashing cursor (®). Whenever the cursor is on the screen, the computer is waiting for you to enter
something. The prompt character marks the beginning of each line you type.

Example

TI BASIC READY

>n

Each line of the screen can display up to 28 characters. Each statement or command may be up to four
screen lines in length. When you have completely filled one screen line, the cursor automatically moves
down to the next line as you continue typing. When you have completely filled four lines, the computer
will accept more characters, but the cursor will remain in the same position. Each character you enter
will replace the last character of the line.

All of the keys discussed in the Special Keys section may be used in editing program lines before you press
the ENTER key. To change anything in a program line after you have pressed ENTER, you can retype the
entire program line making the desired corrections as you type in the line again or you can enter Edit
Mode. Note that whenever you do any editing on a program, all open files are closed (see OPEN
statement), and all variables become undefined.

Examples
>NEW

>10 A=2
>RUN

*k DONE *%

>PRINT A
2

>20 8=3
>PRINT A
0

The remainder of this section gives information which applies to many commands and statements in TT

BASIC.

34
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2.2.2. Special Keys
Several keys have special functions in TI BASIC. These keys are discussed here.

ENTER — When you press the ENTER key, the computer accepts the program line you have just finished
typing. Remember that you may use up to four screen lines for each program line before you press
ENTER.

FCTN = (QUIT) — When you press QUIT, the computer leaves TI BASIC and returns to the master
computer title screen. When the computer leaves TT BASIC, the program and all data stored in memory

is erased. Note that this key does not close open files (see OPEN statement). Thus, it is preferable to use
the BYE command to leave BASIC.

FCTN 1 (UP) — The Up-Arrow key works exactly like the ENTER key, except in Edit Mode.
FCTN | (DOWN) — The Down-Arrow key works exactly like the ENTER key, except in Edit Mode.

FCTN « (LEFT) — The Left-Arrow (backspace) key moves the cursor one position to the left every time
it is pressed. When the cursor moves over a character it does not delete or change it in any way. If the
cursor reaches the beginning of the line, pressing the Left-Arrow key has no effect.

FCTN - (RIGHT) — The Right-Arrow (forwardspace) key moves the cursor one position to the right each
time it is pressed. Using this key allows you to move the cursor over a character without deleting or
changing it in any way. If the cursor reaches the end of the line (4 screen lines), pressing the Right-Arrow
key has no effect.

FCTN 2 (INS) — The Insert key is used to insert characters in the middle of a program line. To insert
characters, position the cursor (using FCTN ~ or FCTN -) over the character immediately to the right
of the place where you wish to insert characters, then press the Insert key. After you have pressed the
Insert key, each time you press a character, the cursor and every character of the program line that is
not to the left of the cursor is moved one position to the right. The character corresponding to the key
you pressed is then inserted in the blank position left by the shifting of the cursor and other characters.
Note that characters shifted off the end of the program line are deleted from the line. When you have
finished inserting characters, press any other special key listed above, except QUIT.

FCTN 1 (DEL) — The Delete key is used to delete characters from the program line. To delete characters,
position the cursor (using FCTN - or FCTN -) over the character you wish to delete, then press the Delete
key. When you press the Delete key, the character under the cursor is deleted and all characters of the
program line to the right of the cursor are moved one position to the left. The cursor does not move. A
blank space is used to fill the position at the right end of the program line left by the shifting of the
characters.

o
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FCTN 4 (CLEAR) — The Clear or Break key has two functions, depending on when you use it.

L] When this key is pressed while a program is running, a breakpoint will be taken at the next
program line to be executed. This key allows you to temporarily stop a program while it is
running. Note that you must continue to hold the Break key until the program stops running.
When you stop running a program using the Break key, the message "BREAKPOINT AT
line-number" is displayed. The program line designated by the line-number has not been
performed. You can start the program running again where you stopped by entering the
CONTINUE command.

When the CLEAR key is pressed while typing in a program line, the line scrolls up on the screen
and is not entered. This key has additional functions in Edit Mode and in Number Mode.

FCTN 3 (ERASE) — The Erase key erases the entire program line which you are typing. The line is not
entered. This key works differently in Edit Mode and Number Mode.

SPACE BAR — The Space Bar moves the cursor one position to the right each time it is pressed. If you
move the cursor over a character using the Space Bar, that character is replaced by the space character.

2.2.3. Blank S paces

In general, a blank space can occur almost anywhere in a program without affecting the execution of the
program. However, any extra blank spaces you put in that are not required will be deleted when the
program line is displayed by the EDIT, NUM, or LIST command. There are some places where blank
spaces must not appear, specifically:

(1) within a line number

(2) within a reserved word

(3) within a numeric constant
(4) within a variable name

The following are some examples of incorrect use of blank spaces. The correct line appears in the column
at the right.

(1) 1 00 PRINT "HELLO" >100 PRINT "HELLO"

(2) 110 PR INT "HOW ARE YOU?" >110 PRINT "HOW ARE YOU?"
(3) 120 LET A=1 00 >120 LET A=100

(4) 130 LET CO ST=24.95 >130 LET COST=24.95
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All reserved words in a program should be immediately preceded and followed by one of the following:

a blank space

an arithmetic operator (+ - */ ™)

the string operator (&)

a special character used in a particular statement format (< = > (), ;: #)

end of line (ENTER key)

2.2.3.1. Line Numbers

Each program is comprised of a sequence of BASIC language program lines ordered by line number. The
line number serves as a label for the program line. Each line in the program begins with a line number
which must be an integer between 1 and 32767, inclusive. Leading zeroes may be used but are ignored
by the computer. For example: 033 and 33 will be read as 33. You need not enter lines in sequential order;
they will be automatically placed that way by the computer.

Example

>NEW

>100 A=27.9
>110 B=31.8
>120 PRINT A;B
>130 END

>RUN
27.931.8

** DONE *%

\I
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When you run the program, the program lines are performed in ascending sequential order until:

1. A branch instruction is performed (see "General Program Statements")

2. An error occurs which causes the program to stop running (see "Error Messages")

3. The user interrupts the running of the program with a BREAK command or by using the Break
key (CLEAR)

4. A STOP statement or END statement is performed

5. The statement with the largest line number is performed

If you enter a program line with a line number less than 1 or greater than 32767, the message "BAD
LINE NUMBER" will be displayed and the line will not be entered into memory.

Examples

>0 A=2

* BAD LINE NUMBER
>33000 C=4

* BAD LINE NUMBER
2.2.4. Numeric Constants

Numeric constants must be either positive or negative real numbers. You may enter numeric constants
with any number of digits. Values are maintained internally in seven radix-100 digits. This means that
numbers will have 13 or 14 decimal digits depending on the value of the number.

Examples

>PRINT 1.2
1.2

>PRINT -3
-3

>PRINT 0

0
1
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2.2.5. Scientific Notation

Very large or very small numbers are easily handled using scientific notation. A number in scientific
notation is expressed as a base number (mantissa) times ten raised to some power (exponent).
Number = Mantissa x 10™®°et

To enter a number using scientific notation:

L] First, enter the mantissa (be sure to enter a minus sign first if it's negative).
| Enter the letter "E" (must be an upper-case E).
L] Enter the power of 10 (if it is negative, enter the minus sign before you enter the exponent).

The following are some examples of how numbers in scientific notation are entered.

Number Entered as
3.264 x 10* 3.264E4
-98.77 x 10% -98.77E21 or -9.877E22
5.691 x 10° 5.691E-5
-2.47x 10V -2.47E-17
Examples

>PRINT 3.264E4
32640

>PRINT -98.77E21
-9.877E+22

Numeric constants are defined in the range of - 9.9999999999999K127 to -1E-128, 0, and 1E-128 to
9.9999999999999E127.

Example

>PRINT O

0
1
39
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Underflow — If an entered or computed number, when rounded, is greater than -1E-128 and less than
1E-128, then an underflow occurs. When an underflow occurs, the computer replaces the value of the
number with a zero and the program continues running. No warning or error is given.

Examples
>PRINT -9E-130
0
>PRINT 9E-142
0
Overflow — If a number is entered or computed whose value when rounded is greater than

9.9999999999999EI27 or less than - 9.9999999999999KE127, an overflow occurs. When an overflow occurs,
the constant is replaced by the computer's limit, a warning is given with the message "NUMBER TOO
BIG", and the program continues running. The computer's limit is -9.9999999999999E127 or
9.9999999999999K127 as appropriate. Note that "**" is printed if the exponent is greater than 99.

Examples
>PRINT 97E136

* WARNING:
NUMBER TOO BIG
9.99999E+**

>PRINT -108E144
* WARNING:

NUMBER TOO BIG
-9.99999E +**
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2.2.6. Strin g Constants

A string constant is a string of characters (including letters, numbers, spaces, symbols, etc.) enclosed in
quotes. Spaces within string constants are not ignored and are counted as characters in the string. All
characters on the keyboard that can be displayed may be used in a string constant. A string constant is
limited by the length of the input line (112 characters or four lines on the screen).

Example
>NEW

>100 PRINT "HII"

>110 PRINT "THIS IS A STRING
CONSTANT."

>120 PRINT "ALL CHARACTERS (+
-*/ @,) MAY BE USED."

>130 END

>RUN

HI'!

THIS IS A STRING CONSTANT.
ALL CHARACTERS (+-*/ @,) MAY
BE USED.

*% DONE *%

When a PRINT or DISPLAY statement is performed, the surrounding quote marks are not displayed. If
you wish to have words or phrases within a string printed with surrounding quote marks, simply enter
a pair of adjacent quote marks (double quotes) on either side of the particular word or phrase when you
type it.

Example
>NEW

>100 PRINT "TO PRINT "QUOTE
MARKS™ YOU MUST USE DOUBLE
QUOTES."

>110 PRINT

>120 PRINT "TOM SAID, "'HI, M
ARY I

>130 END

>RUN

TO PRINT "QUOTE MARKS" YOU M
UST USE DOUBLE QUOTES.

TOM SAID, "HI, MARY!"

*k DONE *%
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2.2.7. Variables

In BASIC all variables are given a name. Each variable name may be one or more characters in length
but must begin with a letter, an at-sign (@), a left-bracket ([), a right-bracket (1), a back slash (\), or a
line (). The only characters allowed in a variable name are letters, numbers, the at-sign (@), and the line
(). One exception is the dollar-sign ($). The last character in a string variable name must be a dollar-sign
($) and this is the only place in a variable name that it may be used. Variable names are restricted to
fifteen characters including the dollar-sign for string variable names.

Array names follow the same rules as simple variable names. (See the section on Arrays for more
information.) In a single program, the same name cannot be used both as a simple variable and as an
array name, nor can two arrays with different dimensions have the same name. For example, Z and Z(3)
cannot both be used as names in the same program, nor can X(3,4) and X(2,1,3). However, there is no
relationship between a numeric variable name and a string variable name which agree except for the
dollar sign (X and X$ may both be used in the same program).

Numeric Variable Names

Valid: X, A9, ALPHA, BASE-PAY, V(3), T(X,3), TABLE (X,XX7Y/2)
Invalid: X$, X/8, 3Y

String Variable Names

Valid: S$, YZ238, NAMES$, Q53%(3,X)

Invalid: S$3, X9, 47.$

If you enter a variable name with more than fifteen characters, the message "BAD NAME" is displayed
and the line is not entered into memory. Reserved words are not allowed as variable names, but may be
used as part of a variable name. For example, LIST is not allowed as a variable name but LIST$ is
accepted.

Example
>110 ABCDEFGHIJKLMNOPQ=3

* BAD NAME

At any instant while a program is running, every variable has a single value. When a program begins
running, the value associated with each numeric variable is set to zero and the value associated with each
string variable is set to null (a string with a length of zero characters). When a program is running, values
are assigned to variables when LET statements, READ statements, FOR-TO-STEP statements, or
INPUT statements are performed. The length of the character string value associated with a string
variable may vary from a length of zero to a limit of 255 characters while a program is running.




User’s Reference Guide

2.2.8. Numeric Ex pressions

Numeric expressions are constructed from numeric variables, numeric constants, and function references
using arithmetic operators (+ - */ ™). All functions referenced in an expression must be either functions
supplied in TI BASIC (see sections on Built-In Functions) or defined by a DEF statement. The two kinds
of arithmetic operators (prefix and infix) are discussed below.

The prefix arithmetic operators are plus (+) and minus (-) and are used to indicate the sign (positive or
negative) of constants and variables. The plus sign indicates the number following the prefix operator
(+) should be multiplied by +1, and the minus sign indicates the number following the prefix operator
(-) should be multiplied by -1. Note that if no prefix operator is present, the number is treated as if the
prefix operator were plus. Some examples of prefix operators with constants and variables are:

10 -6 +3
+A -W

The infix arithmetic operators are used for calculations and include: addition (+), subtraction (-),
multiplication (*), division (/), and exponentiation (). An infix operator must appear between each
numeric constant and/or variable in a numeric expression. Note that multiplication cannot be implied
by simply placing variables side by side or by using parentheses. You must use the multiplication operator

(*).
Example
>NEW

>100 A=6
>110 8=4
>120 C=20
>130 D=2
>140 PRINT A*8/2
>150 PRINT C-D*3+6
>160 END
>RUN
12
20

*% DONE *%
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Infix and prefix operators may be entered side by side within a numeric expression. The operators are
evaluated in the normal way.

Examples

>PRINT 3+-1
2

>PRINT 2*-3
-6

>PRINT 6/-3
-2

In evaluating numeric expressions, TI BASIC uses the standard rules for mathematical hierarchy. These
rules are outlined here.

1. All expressions within parentheses are evaluated first according to the hierarchical rules.
2. Exponentiation is performed next in order from left to right.

3. Prefix plus and minus are performed.

4, Multiplications and divisions are then completed.

5. Additions and subtractions are then completed.

Example
>NEW

>100 A=2
>110 B=3
>120 C=4
>130 PRINT A*(B+2)
>140 PRINT B"A-4
>150 PRINT -C*A;(-C)"A
>160 PRINT 10-B*C/6
>170 END
>RUN

10

5,

-16 16

8

*% DONE *%
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Note that 0™ 0 is defined to be 1 as in ordinary mathematical usage.

Example

>PRINT 070
1

In the evaluation of a numeric expression if an underflow occurs, the value is simply replaced by zero and
the program continues running. If an overflow occurs in the evaluation of a numeric expression, the value
is replaced by the computer's limit, a warning condition is indicated by the message "WARNING:
NUMBER TOO BIG", and the program continues running.

Example

>NEW

>100 PRINT 1E-200
>110 PRINT 24+1E-139
>120 PRINT 1E171
>130 PRINT (1E60*1E76)/1E50
>140 END
>RUN
0
24

* WARNING:
NUMBER TOO BIG IN 120

9.99999E+**
* WARNING:

NUMBER TOO BIG IN 130
1.E+78

*k DONE *%
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When evaluation of a numeric expression results in division by zero, the value is replaced by the
computer's limit with the same sign as the numerator, the message "WARNING: NUMBER TOO BIG"
is displayed, and the program continues running. If the evaluation of the operation of exponentiation
results in zero being raised to a negative power, the value is replaced by the positive value of the
computer's limit, the message "WARNING: NUMBER TOO BIG" is displayed, and the program continues
running. If the evaluation of the operation of exponentiation results in a negative number being raised
to a non-integral power, the message "BAD VALUE" is displayed, and the program stops running.

Example
>NEW

>100 PRINT -22/0
>110 PRINT 07-2
>120 PRINT (-3)*1.2
>130 END

>RUN

* WARNING:
NUMBER TOO BIG IN 100
-9.99999E +**

* WARNING:
NUMBER TOO BIG IN 110
9.99999E+**

* BAD VALUE IN 120
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2.2.9. Relational Ex pressions

Relational expressions are normally used in the IF-THEN-ELSE statement but may be used anywhere
numeric expressions are allowed. When you use relational expressions within a numeric expression, a
numeric value of -1 is given if the relation is true and a numeric value of 0 is given if the relation is false.

Relational operations are performed from left to right before string concatenation and after all arithmetic
operations within the expression are completed. To perform string concatenation before relational
operations and/or to perform relational operations before arithmetic operations, you must use
parentheses. Valid relational operators are:

L] Equal to (=) L] Not equal to (<>)
u Less than (<) u Less than or equal to (<=)
L] Greater than (>) m Greater than or equal to (>=)

An explanation of how string comparisons are performed to give you a true of false result is discussed in
the IF-THEN-ELSE explanation. Remember that the result you obtain from the evaluation of a relational
operator is always a number. If you try to use the result as a string, you will get an error.

Examples
>NEW

>100 A=2<5
>110 B=3<=2
>120 PRINT A;B
>130 END
>RUN

-1 0

*»* DONE **
>NEW

>100 A$="HI"
>110 B$=" THERE!"
>120 PRINT (A$&B$)="HI!"
>130 END
>RUN
0

*% DONE *%

>120 PRINT (A$&B$)>"HI"
>RUN

-1

*k DONE *%
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>120 PRINT (A$>B$)*4
>RUN
-4

** DONE **
>NEW

>100 A=2<4*3
>110 B=A=0
>120 PRINT A;B
>130 END
>RUN

-1 0

** DONE **
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2.2.10. Strin g Expressions

String expressions are constructed from string variables, string constants, and function references using
the operation for concatenation (&). The operation of concatenation allows you to combine strings
together. All functions referenced in a string expression must be either functions supplied in TI BASIC
(see Built-In String Functions) or defined by a DEF statement and must have a string value. If evaluation
of a string expression results in a value which exceeds the maximum string length of 255 characters, the
string is truncated on the right, and the program continues running. No warning is given.

Note that all characters included in a string expression are always displayed on the screen exactly as you
enter them.

Examples

>NEW

>100 AS="HI"

>110 B$="HELLO THERE!"
>120 C$="HOW ARE YOU?"
>130 MSG$=A$&SEG$(B$,6,7)
>140 PRINT MSG$&" "&C$

>1 50 END

>RUN

HI THERE! HOW ARE YOU?

*% DONE *%*
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2.2.11. Reserved Words

Reserved words are words that may not be used as variable names in TI BASIC. Note that only the exact
word shown is reserved. You may use reserved words as part of a variable name (for example, ALEN and
LENGTH are allowed). The following is a complete list of all reserved words in TT BASIC:

ABS GOTO RESEQUENCE
APPEND IF RESTORE
ASC INPUT RETURN
ATN INT RND

BASE INTERNAL RUN
BREAK LEN SAVE

BYE LET SEG$
CALL LIST SEQUENTIAL
CHR$ LOG SGN
CLOSE NEW SIN

CON NEXT SQR
CONTINUE NUM STEP

COS NUMBER STOP
DATA OLD STR$

DEF ON SUB
DELETE OPEN TAB

DIM OPTION TAN
DISPLAY OUTPUT THEN
EDIT PERMANENT TO

ELSE POS TRACE
END PRINT UNBREAK
EOF RANDOMIZE UNTRACE
EXP READ UPDATE
FIXED REC VAL

FOR RELATIVE VARIABLE
GO REM

GOSUB RES
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2.2.12. Statements Used as Commands

Many statements in TI BASIC can be entered as commands with no line number. When a statement is
entered as a command, it is executed immediately in the normal way (unless there is an error). The
following statements may be entered as commands.

CALL

CLOSE
DIMension
DISPLAY
END

LET (assignment)
OPEN
PRINT
RANDOMIZE
REMark
READ
RESTORE
STOP

2.2.13. Commands Used as Statements

Some commands in TT BASIC may be entered as part of a program. Generally, the commands work the
same way when they are used as a statement. The following commands may be used in a program.

BREAK
UNBREAK
TRACE
UNTRACE
DELETE

-
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2.3. Commands
2.3.1. Introduction

Whenever the prompt and flashing cursor (>m) appear at the bottom of your screen, your computer is
in Command (Immediate) Mode. When your computer is in Command Mode, you may enter any of the
commands discussed in this section. Commands may be typed in and entered without being preceded by
a line number. When a command is entered, your computer performs the required task immediately.
Many statements may also be entered as commands.

Some of the commands discussed here may be entered as statements. If the command may be entered
as a statement, it will be noted in the discussion.



User’s Reference Guide

2.3.2. NEW
NEW

The NEW command erases the program that is currently stored in memory. Entering the NEW command
cancels the effect of the BREAK command and the TRACE command. The NEW command also closes
any open files (see OPEN statement) and releases all space that had been allocated for special characters.
In addition, the NEW command erases all variable values and the table in which variable names are
stored. After the NEW command is performed, the screen is cleared and the message "T1 BASIC READY"
is displayed on the screen. The prompt and flashing cursor (>®) indicate that you may enter another
command or a program line.

Example

TI BASIC READY

>
1
53



TEXAS INSTRUMENTS
HOME COMPUTER

2.3.3. LIST

LIST[ line-list ]
LIST" device-name "[: line-list ]

When the LIST command is entered, the program lines specified by the line-list are displayed. If a
device-name is entered, then the specified program lines are printed on the specified device. Device-names
for possible future accessory devices will be given in their respective manuals. If no device-name is
entered, the specified lines are displayed on the screen.

If the LIST command is entered with no line-list, then the entire program is displayed. The program lines
are always listed in ascending order. Note that all unnecessary blank spaces that were present when you
entered the program line were deleted when the computer accepted the line. Notice that when you list
the lines, unnecessary blank spaces have been deleted.

Example
>NEW

>100 A=279.3
>120 PRINT A;B
>110 B=-456.8
>130 END
>SLIST

100 A=279.3
110 8=-456.8
120 PRINT A;B
130 END
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If the line-list is entered, it may consist of a single, number, a single number preceded by a hyphen (for
example: -10), a single number followed by a hyphen (for example: 10-), or a hyphenated range of line
numbers. If the line-list is:

L] A single number — only the program line for the line number specified is displayed on the screen.

Example

>LIST 110
110 B=-456.8

A single number preceded by a hyphen — all program lines with line numbers less than or equal
to the line number specified are displayed.

Example

>LIST -110
100 A=279.3
110 B=-456.8

A single number followed by a hyphen — all program lines with line numbers greater than or
equal to the line number specified are displayed.

Example

>LIST 120-
120 PRINT A;B
130 END

A hyphenated range of line numbers — all program lines with line numbers not less than the first
line number in the range and not greater than the second line number are displayed.

Example

>LIST 90-120
100 A=279.3
110 B=-456.8
120 PRINT A;B

on



TEXAS INSTRUMENTS
HOME COMPUTER

If there is a program in memory but there are no program lines within the range specified by the line-list,
then a program line is displayed according to the following rules. If the line-list specifies

L] Line numbers greater than any in the program — the highest numbered program line is
displayed.

Example

>LIST 150-
130 END

Line numbers less than any in the program — the lowest numbered program line is displayed.

Example

>LIST -90
100 A=279.3

Line numbers between lines in the program — the next higher numbered line is displayed.

Example

>LIST 105
110 B=-456.8

If you enter a LIST command and specify a line number which is equal to zero or greater than 32767, the
message "BAD LINE NUMBER" is displayed.

Example

>LISTO

* BAD LINE NUMBER
>LIST 33961

* BAD LINE NUMBER

If you specify a line number which is not an integer, the message "INCORRECT STATEMENT" is
displayed.

Example
>LIST 32.7

* INCORRECT STATEMENT
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If no program is in memory when you enter a LIST command, the message "CAN'T DO THAT" is
displayed.

Example
>NEW
>LIST

* CAN'T DO THAT

When program lines are being displayed after the LIST command has been entered, you can stop the
listing by pressing the Break key (CLEAR).

Here is a quick summary of the lines listed when specified in the line-list.

Command Lines Displayed

LIST All program lines

LIST x Program line number x

LIST x-y Program lines between x and y, inclusive
LIST x- Program lines greater than or equal to x
LIST -y Program lines less than or equal to y

LIST may also be used to direct output to an accessory device. For example,

LIST "TP"

causes your program to be printed, if the TT Solid State Thermal Printer is attached, and
LIST "RS232/1":100-200

outputs program lines 100 to 200 to the TI RS232 Interface. Note that the name of the device must be
enclosed in quotation marks. For more information refer to the owner's manual that comes with the
accessory device.

\I
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2.3.4. RUN

RUN [ line-number ]

Entering the RUN command causes the program stored in memory to begin running. Before the program
starts running, the values of all numeric variables are set to zero, the values of all string variables are
set to null (a string of zero characters), and any space previously allocated for special graphics characters
is released.

If no line-number is specified when the RUN command is entered, then the program starts running at
the lowest numbered line in the program.

Example
>NEW

>100 A=-16
>110 B=25
>120 PRINT A;B
>130 END
>RUN

-16 25

*% DONE *%

If aline-number is specified when the RUN command is entered, then the program starts running at the
specified program line. Note in this example that since the program begins running at line 110, the value
of A remains zero.

Example

>RUN 110
0 25

*k DONE *%

If you specify a line-number which is not in the program, the message "BAD LINE NUMBER" is
displayed.

Example
>RUN 115

* BAD LINE NUMBER
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If you enter a RUN command when there is no program in memory, the message "CAN'T DO THAT" is
displayed.

Example
>NEW
>RUN

* CAN'T DO THAT

O



TEXAS INSTRUMENTS
HOME COMPUTER

2.3.5. BYE
BYE

When you are finished working and are ready to leave BASIC, simply enter the BYE command. We
recommend that you always use the BYE command (instead of QUIT) when you wish to leave BASIC.
When the BYE command is entered, the first job your computer performs is closing all open files (see
OPEN statement). Then, the program in memory and all variable values are erased. Finally, the
computer is reset so that it is ready to go again when you want to return to BASIC. After the BYE
command is performed, the master computer title screen reappears.

Example

>NEW

>100 LET X$="HELLO, GENIUS!"
>110 PRINT X$

>120 END

>RUN

HELLO, GENIUS!

*% DONE *%

>BYE

(master computer title screen appears)
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2.3.6. NUMBER
NUMBER [initial-line 1.[ increment ]
NUM [initial-line 1.[ increment ]

When the NUMBER command is entered, your computer automatically generates line numbers for you.
Your computer is in Number Mode when it is generating line numbers. In Number Mode each line
entered in response to a generated line number is added to the program.

The first line number displayed after entering the NUMBER command is the specified initial-line.
Succeeding line numbers are generated using the specified increment. To terminate the automatic
generation of line numbers and leave Number Mode, press ENTER immediately after the generated line
number is displayed. The empty line is not added to the program.

Example
>NEW
>NUMBER 10,5

>10 C=38.2
>15 D=16.7
>20 PRINT C;D
>25 END

>30 ENTER
>LIST

10 C=38.2

15 D=16.7

20 PRINT C;B
25 END

If no initial-line and no increment are specified, then 100 is used as the initial-line and 10 is used as the
increment.

Example
>NEW

>NUM

>100 B$="HELLO!"
>110 PRINT B$
>120 END

>130 ENTER

-
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If you specify only an initial-line, then 10 is used as the increment.

Example
>NEW

>NUMBER 50
>50 C$="HI!"
>60 PRINT C$
>70 END

>80 ENTER

If you specify just an increment, then 100 is used as the initial-line. Note the comma before the five in
the example. Remember, if you wish to specify only an increment, the comma must be typed before the
increment.

Example
>NEW

>NUM ,5
>100 Z=99.7
>105 PRINT Z
>110 END

>115 ENTER
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When you are in Number Mode, if a line number generated is already a line in the program, then the
existing program line is displayed with the line number. Note that when an existing program line is
displayed in Number Mode, the prompt character (>) is not shown to the left of the line number. This
indicates the line is an existing program line and you may choose to edit the line. For information on
editing, see the section below. If you do not want to change the existing line, simply press ENTER when
the line is displayed and it will not be changed. After you press ENTER, the next line number is
generated.

Example
>NEW

>100 A=37.1
>110 B=49.6
>NUMBER 110
110 B=49.6
>120 PRINT A;B
>130 END
>140 ENTER
>LIST

100 A=37.1
110 B=49.6
120 PRINT A;B
130 END

In Number Mode, if you enter a program line and an error occurs, the appropriate error message is
displayed as usual and then the same line number is displayed again. Retype the line correctly and then
enter it again. If a line number would be generated in Number Mode which is greater than 32767, the
computer leaves Number Mode.

2.3.6.1. Editing In Number Mode
Whether you are entering new lines or changing existing program lines while in Number Mode, all of the
special editing keys may be used. Since some of the keys work differently in Number Mode than in

Command Mode, the keys and how they work in Number Mode are discussed here.

ENTER — This key has different functions depending on the situation. The functions and situations are
described below.

@
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L If you press ENTER immediately after a line number is generated, then the computer leaves
Number Mode.

L] Ifyou type in a statement after the line number is generated and then press ENTER, the new line
is added to the program. Then the next line number is generated.

L If an existing program line is displayed and you press ENTER immediately after it is displayed,
the line remains the same in the program. Then the next line number is generated.

L] If an existing program line is displayed and you erase the entire text of the line (leaving only the
line number on the screen) and then press ENTER, the computer leaves Number Mode. The
program line is not removed from the program.

L] If you edit a line after it is displayed as an existing program line and text still remains after the

line number and then press ENTER, the existing program line is replaced by the edited line. Then
the next line number is generated.

FCTN 1 (UP) — The Up-Arrow key works exactly the same as the ENTER key in Number Mode.
FCTN | (DOWN) — The Down-Arrow key works exactly the same as the ENTER key in Number Mode.

FCTN < (LEFT) — The Left-Arrow key moves the cursor one position to the left. When the cursor moves
over a character it does not delete or change it in any way.

FCTN - (RIGHT) — The Right-Arrow key moves the cursor one position to the right. Using this key
allows you to move the cursor over a character without deleting or changing it in any way.

FCTN 2 (INS) — The Insert key works in Number Mode just as it does in Command Mode. See Special
Keys for information.

FCTN 1 (DEL) — The Delete key works in Number Mode just as it does in Command Mode. See Special
Keys for information.

FCTN 4 (CLEAR) — If you press the Clear key at any time while in Number Mode, the current line scrolls
up on the screen and the computer leaves Number Mode. Any changes which had been made on the line
before you pressed the Clear key are ignored. Thus, if you were editing an existing program line, the
program line does not change. If you were typing in a line, the line is not added to the program.

FCTN 3 (ERASE) — The Erase key erases the entire text of the program line being displayed. The line
number is still displayed.
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2.3.7. RESEQUENCE

RESEQUENCE [nitial-line I, increment ]
RES [ initial-line I, increment ]

When the RESEQUENCE command is entered, all lines in the program are assigned new line numbers
according to the specified initial-line and increment.

The new line number of the first line in the program is the specified initial-line. Succeeding line numbers
are assigned using the specified increment.

Example
>NEW

>100 A=27.9
>110 B=34.1
>120 PRINT A;B
>130 END

>RESEQUENCE 20,5
>LIST

20 A=27.9

25B=34.1

30 PRINT A;B

35 END

If no initial-line and no increment are specified, then 100 is used as the initial-line and 10 is used as the
increment.

Example

>RES

SLIST

100 A=27.9
110 8=34.1
120 PRINT A;B
130 END

o
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If you specify only an initial-line then 10 is used as the increment.

Example

>RES 50
>SLIST

50 A=27.9

60 B=34.1

70 PRINT A;B
80 END

If you specify just an increment, then 100 is used as the initial-line. Note the comma before the five in
the example. Remember, if you wish to specify only an increment, the comma must be typed before the
increment.

Example

>RES 5

SLIST

100 A=27.9
105 8=34.1
110 PRINT A;B
115 END

All line number references in TI BASIC statements contained in the program are changed to the new line
numbers. Line numbers which may be mentioned in the REM statement are not changed since they are
not essential to the running of the program.

Example
>NEW

>100 REM THE VALUE OF "A" WIL
L BE PRINTED IN LINE 120
>110 A=A+1

>120 PRINT A

>130 GO TO 110
>RESEQUENCE 10,5

>SLIST

10 REM THE VALUE OF "A" WIL
L BE PRINTED IN LINE 120

15 A=A+1

20 PRINT A

25GO TO 15
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If a line number is used in a program line which is not a currently used line number, then the line
number reference is changed to 32767. No error or warning is given.

Example
>NEW

>100 Z=Z+2

>110 PRINT Z

>120 IF Z=50 THEN 150
>130 GO TO 100

>140 END

>RES 10,5

SLIST

10 Z=Z+2

15 PRINT Z

20 IF Z=50 THEN 32767
25 GO TO 10

30 END

If you enter a value for the initial-line and increment which would give values greater than 32767 for
some new line numbers, the message "BAD LINE NUMBER" is displayed. If this error occurs, no line
numbers in the program are changed.

Example

>RESEQUENCE 32600,100
* BAD LINE NUMBER

>SLIST

10 Z=Z+2

15 PRINT Z

20 IF Z=50 THEN 32767

25GO0TO 10
30 END

Ifyou enter a RESEQUENCE command while no program is in memory, the message "CAN'T DO THAT"
is displayed.

Example
>NEW
>RESEQUENCE

* CAN'T DO THAT

1
67
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2.3.8. BREAK

BREAK line-list

When the BREAK command is entered, breakpoints are set at the program lines listed in the line-list
Breakpoints are usually set to help you find errors in your program. When you set a breakpoint at a
specific line using the BREAK command, you tell the computer to stop running the program before
performing the statement on that line.

Example
>NEW

>100 A=26.7
>110C=19.3
>120 PRINT A
>130 PRINT C
>140 END

The line-list is a list of line numbers where you wish to set breakpoints. The line numbers are separated
by commas (for example: BREAK 10,23,35). Of course, you may choose to have only one line number in
the list.

Example

>BREAK 110

Each time a line where a breakpoint is set is reached while the program is running, the program stops
running before the statement on that line is performed. When the program stops running because of a
breakpoint, the message "BREAKPOINT AT line-number" is displayed, and you are prompted with the
flashing cursor to enter a command.

Example
>RUN

* BREAKPOINT AT 110

>
1
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When the program stops running because of a breakpoint, you may enter any command or any statement
that can be used as a command. There is no change in the value of the variables unless you enter a
statement that will assign a new value. Note that in this example C still equals zero since the assignment
in statement 110 has not been performed.

Example

>LIST 110
110 C=19.3

>PRINT A;,C
26.7 0

>A=5.8

>PRINT A
5.8

You can start running the program again (beginning with the line where the breakpoint was set) by
entering the CONTINUE command. Note the value of A was changed earlier in the example. You cannot
enter the CONTINUE command after you have edited the program (added, deleted, or changed program
lines). This prevents errors that could result from starting a revised program in the middle. If you enter
a CONTINUE command after you have edited the program, the message "CAN'T CONTINUE" is
displayed on the screen.

Example
>CONTINUE
5.8
19.3
*% DONE *%
>BREAK 120
>RUN

* BREAKPOINT AT 120

>110 ENTER
>CONTINUE
* CAN'T CONTINUE

O
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When a breakpoint is taken (program stops running because of a breakpoint), the breakpoint at that line
is removed. Another way to remove breakpoints is to use the UNBREAK command. If a breakpoint is set
at a program line and that line is deleted, the breakpoint is also removed. Breakpoints are removed from
all program lines when a SAVE command or a NEW command is entered. Note that in the example the
breakpoint at 110 was removed when the breakpoint was taken, while the breakpoint at 130 was removed
by the UNBREAK command.

Example
>110 C=19.3
>RUN

26.7

19.3

** DONE *%
>BREAK 110,130
>RUN

* BREAKPOINT AT 110
>UNBREAK
>CONTINUE

26.7

19.3

*% DONE *%
>RUN

26.7

19.3

** DONE *%
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Whenever a breakpoint is taken, the standard character set is restored. Thus, any standard characters
that had been redefined by CALL CHAR will be converted back to the standard characters. Characters
defined in the range 128-159 are unaffected. Note that when this example program is run, a solid bar
appears on the screen until the breakpoint is taken. When the breakpoint is taken, the bar becomes a row
of asterisks since character 42 is a standard character.

>NEW

>100 CALL CLEAR

>110 CALL CHAR(42,"FFFFFFFFFF
FFFFFF")

>120 CALL HCHAR(12,12,42,10)
>130 FOR I=1 TO 500

>140 NEXT |

>150 END

>BREAK 150

>RUN

(screen clears)
(solid black line appears on screen)

- ™)

% d J % 3 Je & K Kok

* BREAKPOINT AT 150
> y

>CONTINUE

*k DONE *%

-
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The BREAK command may also be used as a statement in programs. If the BREAK command is entered
as a statement with a line-list, then breakpoints are set at the line numbers specified. Breakpoints set
in this manner may be removed as discussed earlier. Remember, though, when the BREAK command is
entered as a statement with a line-list, the breakpoints are set again each time the statement is
performed.

Example
>NEW

>100 B=29.7

>110 BREAK 120,140
>120 H=15.8

>130 PRINT B

>140 PRINT H

>150 END

>RUN

* BREAKPOINT AT 120
>UNBREAK
>CONTINUE

29.7

15.8

** DONE *%

If the BREAK command is entered as a statement and no line-list is specified, then the statement itself
acts like a breakpoint. Each time the statement is performed, the program stops running. The only way
to keep the program from stopping at a BREAK statement is to delete the line from the program. Note
that a BREAK command without a line-list may only be entered as a program line.

Example

>110 BREAK
>RUN

* BREAKPOINT AT 110
>CONTINUE

29.7

15.8

*k DONE *%

>110 ENTER
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If you specify a line number in the line-list which is equal to zero or greater than 32767, the message
"BAD LINE NUMBER" is displayed and the command is ignored (no breakpoints are set at any line
specified).

Example
>BREAK 120,130140
* BAD LINE NUMBER
>RUN

29.7

15.8

*k DONE *%

If you specify a line number in the line-list which is a valid line number but is not a line in the program,
the warning "BAD LINE NUMBER" is displayed. Breakpoints will be set at the lines specified which are
program lines.

Examples

>110 BREAK 125,140
>RUN

* WARNING:

BAD LINE NUMBER IN 110
29.7
* BREAKPOINT AT 140

>CONTINUE
15.8

*k DONE *%

W
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2.3.9. UNBREAK

UNBREAK [line-list ]

The UNBREAK command is used to remove breakpoints from the program lines listed in the line-list.
For an explanation of breakpoints and how they are set, see the BREAK command.

Example
>NEW

>100 A=26.7
>110 C=19.3
>120 PRINT A
>130 PRINT C
>140 END
>BREAK 110,130

>RUN

* BREAKPOINT AT 110

The line-list is a list of line numbers where you want to remove breakpoints. The line numbers are
separated by commas. (For example: UNBREAK 10,23.) If you specify only one line number in the
line-list, no commas are needed.

Example
>UNBREAK 130
>CONTINUE
26.7
19.3

** DONE *%
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If you enter an UNBREAK command with no line-list, then all breakpoints which have been set by a
BREAK command or statement are removed. Note that the UNBREAK command has no effect on a
BREAK statement with no line-list. The only way to keep the program from stopping at a BREAK
statement with no line-list is to delete the line.

Example

>125 BREAK
>BREAK 100,120,130

>RUN

* BREAKPOINT AT 100
>UNBREAK

>CONTINUE
26.7

* BREAKPOINT AT 125

>CONTINUE
19.3

** DONE *%

The UNBREAK command may also be used as a statement in a program. The UNBREAK statement is
performed just like the UNBREAK command. Note in the example, the UNBREAK statement removed
the breakpoint that was set at 130.

Example

>BREAK 130
>125 UNBREAK 130
>RUN

26.7

19.3

** DONE *%

>125 ENTER

ol
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If you specify a line number in the line-list which is equal to zero or greater than 32767, the message
"BAD LINE NUMBER" is displayed and the command is ignored (no breakpoints are removed at any line
specified).

Example

>BREAK 130
>UNBREAK 130,110150
* BAD LINE NUMBER

>RUN
26.7

* BREAKPOINT AT 130

>CONTINUE
19.3

** DONE *%

If you specify a line number in the line-list which is a valid line number but is not a line in the program,
the warning "BAD LINE NUMBER" is displayed. Breakpoints are removed at the lines specified which
are program lines.

Example
>BREAK 130
>UNBREAK 130,105

* WARNING:
BAD LINE NUMBER

>RUN
26.7
19.3

*% DONE *%
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2.3.10. CONTINUE

CONTINUE
CON

The CONTINUE command may be entered whenever the program stops running because of a breakpoint.
For an explanation of breakpoints and how they are set, see the BREAK command. Remember that a
breakpoint is also taken when the Break key (CLEAR) is pressed while the program is running.

Example
>NEW

>100 A=9.6
>110 PRINT A
>120 END
>BREAK 110

>RUN

* BREAKPOINT AT 110
>CONTINUE

9.6

*k DONE *%

You cannot enter the CONTINUE command when the program has stopped running for a breakpoint if
you have edited the program (added, deleted, or changed program lines). This prevents errors that could
result from starting a revised program in the middle. If you enter a CONTINUE command after you have
edited the program, the message "CAN'T CONTINUE" is displayed on the screen.

Example

>BREAK 110

>RUN

* BREAKPOINT AT 110
>100 A=10.1

>CONTINUE
* CAN'T CONTINUE

\I
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Whenever a breakpoint is taken, the standard character set is restored. Thus, any standard characters
that had been redefined by CALL CHAR will be converted back to the standard characters. Characters
defined in the range 128-159 are unaffected. If you continue execution after a breakpoint, the standard
character set is used. Note in the example that character 42 was defined in statement 110 to be a solid
block; however, when the breakpoint was taken, it was changed back to its standard character, an
asterisk (*). The triangle defined for character code 128 is unaffected by the breakpoint.

Example

>NEW

>100 CALL CLEAR

>110 CALL CHAR(42,"FFFFFFFFFFF
FFFFFF")

>120 CALL CHAR(128,"0103070F1F
3F7FFF")

>130 CALL HCHAR(10,10,42,5)
>140 CALL HCHAR(11,10,128,5)
>150 FOR I=1 to 500

>160 NEXT |

>170 END

>BREAK 130

>RUN
* BREAKPOINT AT 130
>CONTINUE

% %k Kk k
AdAddd4

*% DONE *%
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2.3.11. TRACE
TRACE

The TRACE command allows you to see the order in which the computer performs statements as it runs
a program. After the TRACE command is entered, the line number of each program line is displayed
before the statement is performed. The TRACE command is most often used to help find errors, such as
unwanted infinite loops, in a program.

Example
>NEW

>100 PRINT "HI"
>110 B=27.9
>120 PRINT :B
>130 END
>TRACE

>RUN
<100>HI
<110><120>
27.9

<130>

** DONE **

The TRACE command may be placed as a statement in a program. The effect of the TRACE command
or statement is canceled when the NEW command or UNTRACE command or statement is performed.

Example
>UNTRACE

>105 TRACE

>RUN

HI
<110><120>
27.9

<130>

** DONE **

O
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2.3.12. UNTRACE
UNTRACE

The UNTRACE command cancels the effect of the TRACE command. The UNTRACE command may be
used as a statement in a program.

Example
>NEW

>100 FOR I=1TO 2
>110 PRINT |

>120 NEXT |

>130 END
>TRACE

>RUN
<100><110>1
<120><110> 2
<120><130>
*% DONE *%

>UNTRACE
>RUN

1

2

** DONE *%
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2.3.13. EDIT

EDIT line-number
line-number FCTN 1
line-number FCTN |

Existing program lines may be changed by entering Edit Mode. You can enter Edit Mode by entering the
EDIT command followed by a line-number or by typing in a line-number followed by FCTN 1 (Up-Arrow)
or FCTN | (Down-Arrow). Either way you choose to enter Edit Mode will bring the line specified by the
line-number onto the screen. If you specify a line-number which is not in the program, the message "BAD
LINE NUMBER" is displayed.

When you enter Edit Mode, the program line you requested is displayed on the screen. The prompt
character (>) is not displayed to the left of the line when you are in Edit Mode. When the requested line
is displayed, the flashing cursor is positioned in the second character position to the right of the line
number. Changes may be made to any character on the line except the line number using the special keys
described below and typing over the characters you wish to change. You cannot move the cursor back
over the line number. Thus, you cannot change the line number in Edit Mode. The special editing keys
and their functions in Edit Mode are discussed here.

ENTER — When you press the ENTER key, all changes you have made to the program line become
permanent and the computer leaves Edit Mode. If you have erased the entire text of the program line and
then press ENTER, the program line is deleted. Note that the cursor does not have to be at the end of the
line for the entire line to be entered.

FCTN 1 (UP) — When you press the Up-Arrow key, all changes you have made to the program line are
entered and become permanent. The next lower numbered line in the program is then displayed for
editing. If no lower numbered program line exists, then the computer leaves Edit Mode. Note that the
cursor does not have to be at the end of the line for the entire line to be entered by the Up-Arrow key.

FCTN | (DOWN) — When you press the Down-Arrow key, all changes you have made to the program line
are entered and become permanent. The next higher numbered program line is then displayed for editing.
If no higher numbered program line exists, then the computer leaves Edit Mode. Note that the cursor
does not have to be at the end of the line for the entire line to be entered by the Down-Arrow key.

-
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FCTN - (LEFT) — The Left-Arrow (backspace) key moves the cursor one position to the left. When the
cursor moves over a character it does not delete or change it in any way.

FCTN - (RIGHT) — The Right-Arrow (forwardspace) key moves the cursor one position to the right.
Using this key allows you to move the cursor over a character without deleting or changing it in any way.

FCTN 2 (INS) — The Insert key works in Edit Mode just as it does in Command Mode. See Special Keys
for information.

FCTN 1 (DEL) — The Delete key works in Edit Mode just as it does in Command Mode. See Special Keys
for information.

FCTN 4 (CLEAR) — If you press the Clear key at any time while in Edit Mode, the current line scrolls
up on the screen and the computer leaves Edit Mode. Any changes which had been made on the line
before you pressed the Clear key are ignored. Thus, the existing program line does not change.

FCTN 3 (ERASE) — The Erase key erases the entire text of the program line currently displayed for
editing. The line number is not erased.
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2.3.14. SAVE

SAVE file-name

The SAVE command allows you to copy the current program in the computer's memory onto an accessory
device. By using the OLD command, you can later put the program into memory for running or editing.

A brief explanation of using a cassette recorder as a storage device is given here. (For a more detailed
discussion, see the "Cassette Interface Cable" section of this manual.) Instructions for using the TI Disk
Memory System are given in the owner's manual that accompanies the TI Disk Drive Controller.

You select which cassette recorder the computer will use by entering the file-name CS1 or CS2 following
the keyword SAVE. After you have connected your recorder to the computer, type the SAVE command,
and press ENTER. The computer then begins printing instructions on the screen to help you understand
the SAVE procedures. Follow the directions as they appear on the screen.

Below are the computer-generated SAVE instructions. CS1 is used in the example, but the same
procedures apply for CS2 also.

Example
>SAVE CS1

* REWIND CASSETTE TAPE CS1
THEN PRESS ENTER

* PRESS CASSETTE RECORD CS1
THEN PRESS ENTER

* RECORDING

* PRESS CASSETTE STOP CS1
THEN PRESS ENTER

* CHECK TAPE (Y OR N)? Y

* REWIND CASSETTE TAPE CS1
THEN PRESS ENTER

* PRESS CASSETTE PLAY CS1
THEN PRESS ENTER

* CHECKING
* DATA OK

* PRESS CASSETTE STOP CS1
THEN PRESS ENTER

1
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When you enter the SAVE command, the computer tells you how to use the recorder, as shown below.
After the program has been copied, the computer asks if you want to check the tape to be sure your
program was recorded correctly. If you press N, the flashing cursor will appear at the left of the screen.
You may then type any BASIC command you wish. If you press Y, directions for activating the recorder
will appear.

Note: The single-letter responses (Y, N, R, etc.) you give during the SAVE routine must be upper-case
characters. Hold down the SHIFT key, and press the appropriate letter key.

If an error occurred, you may choose one of these three options:

n Press R to record your program again. The same instructions listed previously will guide you.

Press C to repeat the checking procedures. At this point you may wish to adjust the recorder
volume and/or tone controls.

Press E to "exit" from the recording procedure. The computer will tell you to stop the cassette and
press ENTER. You will see an error message on the screen. This means that the SAVE routine
did not properly record your program. After checking your recorder, you can try to record the
program again. When the flashing cursor reappears on the screen, enter any BASIC command
you wish.

Example

* ERROR - NO DATA FOUND
PRESS R TO RECORD
PRESS C TO CHECK
PRESS E TO EXIT

or

* ERROR IN DATA DETECTED
PRESS R TO RECORD
PRESS C TO CHECK
PRESS E TO EXIT

* /0O ERROR 66

When the SAVE command is performed, whether or not an error occurred in recording, the program
remains in memory.
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2.3.15.0LD

OLD file-name

The OLD command copies a previously SAVEd program into the computer's memory. You can then run,
list, or change the program. An explanation for using the audio cassette tape recorder (CS1) with the
OLD command is given here. Instructions concerning the TI Disk Memory System are given in the
owner's manual that accompanies the TI Disk Drive Controller.

After you type the OLD command and press ENTER, the computer will begin printing instructions on
the screen to help you through the procedures. Follow the directions as they appear on the screen. Be
sure you have connected the recorder and inserted the proper cassette tape.

Below are the instructions displayed on the screen when you enter the OLD command. You will find a
detailed description of these procedures in the "Cassette Interface Cable" section of this book.

Examples
>0LD Cs1

* REWIND CASSETTE TAPE CS1
THEN PRESS ENTER

* PRESS CASSETTE PLAY CS1
THEN PRESS ENTER

* READING
* DATA OK

* PRESS CASSETTE STOP CS1
THEN PRESS ENTER

or

* ERROR - NO DATA FOUND
PRESS R TO READ
PRESS E TO EXIT

* /O ERROR 56

o
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If the computer did not successfully read your program into memory, an error occurs and you may choose
either of these options:

L] Press R to repeat the reading procedure. Before repeating the procedure, be sure to check the
items listed in the "Cassette Interface" section.

Press E to "exit" from the reading procedure. An error message indicating that the computer did
not properly read your program into memory is displayed.

Note: The single-letter responses (E or R) you give during the OLD routine must be upper-case
characters. Hold down the SHIFT key, and press the appropriate letter key.

When the flashing cursor reappears on the screen, you may enter any BASIC command you wish.
Even though the program has not been successfully read into the computer's memory, it may overwrite

part or all of any program that was previously in memory. You may want to LIST and check the memory
contents before going on.
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2.3.16. DELETE

DELETE file-name
DELETE program-name

The DELETE command allows you to remove a program or a data file from a diskette. The file-name and
program-name are string expressions. If a string constant is used, you must enclose it in quotes.

Example

>SAVE DSK1.DATA
>DELETE "DSK1.DATA"

You may also remove data files from the computer system by using the keyword DELETE in the CLOSE
statement. The action performed depends upon the device used. See the owner's manual enclosed with
the TI Disk Drive Controller for additional information.

Example

>500 CLOSE #7:DELETE

If you use DELETE with cassette tape recorders, no action occurs. The message below will appear on the
screen.

Example
>DELETE "CS1"

*PRESS CASSETTE STOP CS1
THEN PRESS ENTER

\I
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2.4. General Pro gram Statements
2.4.1. Introduction

This section describes those general program statements that do not serve an input-output function.
They include the LET statement, which allows you to assign values to variables, the STOP, END, and
REMark statements, and those statements which control the path the computer takes when it runs your
program. These program control statements, including the GOTO, the ON GOTO, the IF-THEN-ELSE,
the FOR-TO-STEP, and the NEXT statements, allow you to easily program loops and conditional and
unconditional branches. By using the statements in this section and in the Input-Output section, you can
write enjoyable, useful programs.
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2.4.2. LET (Assi gnment Statement )

[LET] variable=expression

The LET statement allows you to assign values to variables in your program. The computer evaluates
the expression to the right of the equals sign and puts its value into the variable specified to the left of
the equals sign.

Example
>NEW

>100 LET M=1000
>110 LET C=186000
>120 E=M*C"2
>130 PRINT E
>140 END
>RUN

3.4596E+13

*k DONE *%

The variable and the expression must correspond in type: numeric expressions must be assigned to
numeric variables; string expressions must be assigned to string variables. The rules governing overflow
and underflow for the evaluation of a numeric expression are used in the LET statement. See "Numeric
Constants" for a full explanation. If the length of an evaluated string expression exceeds 255 characters,
the string is truncated on the right, and the program continues. No warning is given.

Example

>NEW

>100 LET X$="HELLO,
>110 NAME$="GENIUS!"
>120 PRINT X$;NAME$
>130 END

>RUN

HELLO, GENIUS!

*% DONE *%

O
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You may use relational operators in numeric and string expressions. The result of a relational operator
is -1 if the relationship is true and is O if the relationship is false.

Example

>NEW

>100 LET A=20
>110 B=10
>120 LET C=A>B
>130 PRINT A;B;C
>140 C=A<B
>150 PRINT A;B;C
>160 END
>RUN

20 10-1

2010 0

** DONE **
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2.4.3. REMark

REM remark

The REMark statement allows you to explain and document your program by inserting comments in the
program itself. When the computer encounters a REMark statement while running your program, it
takes no action but proceeds to the next statement.

Example
>NEW

>100 REM COUNTING FROM 1 TO
10
>110 FOR X=1TO 10
>120 PRINT X;
>130 NEXT X
>140 END
>RUN
123456789
10
*%* DONE *%*

You may use any printable character in a REMark statement. The length of the REMark statement is
limited by the length of the input line (112 characters or four lines on the screen). If you do not wish to
break a word in the middle, press the space bar repeatedly until the cursor returns to the left side of the
screen, and then you may begin typing again.

Example

>NEW
>100 A=762
>110 B=425
>120 REM NOW PRINT THE SUM OF
A AND B
>130 PRINT A+B
>140 END
>RUN
1187

*k DONE *%

-
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2.4.4. END
END

The END statement terminates your program when it is being run and may be used interchangeably with
the STOP statement in TT BASIC. Although the END statement can appear anywhere in the program,
it is normally placed at the last line number in the program and thus ends the program both physically
and logically. Although you may place END statements anywhere in your program, the STOP statement
is usually used if you want to have other termination points in your program. In TI BASIC you are not
required to place an END statement in the program.

Example
>NEW

>100 A=10
>110 B=20
>120 C=A*B
>130 PRINT C
>140 END
>RUN

200

*% DONE *%
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2.4.5. STOP
STOP

The STOP statement terminates your program when it is being run and can be used interchangeably
with the END statement in TT BASIC. You can place STOP statements anywhere in your program and
use several STOP statements in the same program. Many BASIC programmers use the END statement
if there is only one ending point in the program.

Examples
>NEW

>100 A=5

>110 B$="TEXAS INSTRUMENTS"
>120 PRINT B$;A

>130 STOP

>RUN

TEXAS INSTRUMENTS 5

*% DONE *%
>NEW

>100 CALL CLEAR

>110 FOR I=1 TO 15
>120 CALL HCHAR(1,1,42,768)
>130 GOSUB 160

>140 NEXT |

>150 STOP

>160 F=I

>170 B=I+1

>180 CALL COLOR(2,F,B)
>190 RETURN

>200 END

>RUN

(screen will fill with asterisks and change colors 15 times)

** DONE *%

@
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2.4.6. GOTO

GOTOline-number
GO TO line-number

The GOTO statement allows you to transfer control backward or forward within a program. Whenever
the computer reaches a GOTO statement, it will always jump to the statement with the specified
line-number. This is called an unconditional branch.

In the program below, line 170 is an unconditional branch. The computer always skips to line 140 at this
point. Line 160 is a conditional branch (see "IF-THEN -ELSE"). The computer jumps to line 180 only if
COUNT and DAYS are equal.

If you should tell the computer to skip to a line-number that does not exist in your program, the program
will stop running and print the message "BAD LINE NUMBER".

Note that the space between the words GO and TO is optional.

Example
>NEW

>100 REM HOW MANY GIFTS ON
THE 12 DAYS OF CHRISTMAS?
>110 GIFTS=0

>120 DAYS=1

>130 COUNT=0

>140 COUNT=COUNT+1

>150 GIFTS=GIFTS+1

>160 IF COUNT=DAYS THEN 180
>170 GOTO 140

>180 DAYS=DAYS+1

>190 IF DAYS<=12 THEN 130
>200 PRINT "TOTAL NUMBER OF G
IFTS IS";GIFTS

>210 END

>RUN

TOTAL NUMBER OF GIFTS IS 78

*% DONE *%



User’s Reference Guide

2.4.7. ON-GOTO

ON numeric-expression GOTO line-number [, line-number ]...
ON numeric-expression GO TO line-number [, line-number ]...

The ON-GOTO statement tells the computer to jump to one of several program lines, depending on the
value of the numeric-expression.

The computer first evaluates the numeric-expression and rounds the result to an integer. This integer
then becomes a pointer for the computer, indicating which program line in the ON-GOTO statement to
perform next. If the value of the numeric-expression is 1, the computer will proceed to the statement with
the first line-number specified in the ON-GOTO statement. If the value is 2, the computer will branch
to the statement with the second line-number listed in the ON-GOTO statement, and so on.

If the rounded value of the numeric-expression is less than 1 or greater than the number of line-numbers
listed in the ON-GOTO statement, the program will stop running and print "BAD VALUE IN xx". If the
line-number you specify is outside the range of line numbers in your program, the message "BAD LINE
NUMBER'" is displayed and the program stops running.

Example
>NEW

>100 REM HOW DOES ON-GOTO
WORK?

>110 INPUT X
>120 ON X GOTO 130,150,170,19
0,210

>130 PRINT "X=1"
>140 GOTO 110
>150 PRINT "X=2"
>160 GOTO 110
>170 PRINT "X=3"
>180 GOTO 110
>190 PRINT "X=4"
>200 GOTO 110
>210 END

>RUN

?2

X=2

?1.2

X=1

?3.7

X=4

?6

* BAD VALUE IN 120

1
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2.4.8. IF-THEN-ELSE

IF relational-expression THEN Jine-1 [ELSE line-2 ]
IF  numeric-expression THEN Jine-1 [ELSE line-2 ]

The IF-THEN-ELSE statement allows you to change the normal sequence of your program execution by
using a conditional branch.

The computer evaluates the expression you have included in the statement, such as A>50. If the
expression is true, the computer will jump to line-1, which follows the word THEN. If the condition is
false, the computer will jump to line-2 following the word ELSE. If ELSE is omitted, the computer
continues with the next program line.

In an IF-THEN-ELSE statement, a value of 0 is treated as false, and any other value is treated as true.
Thus, you can use multiplication as a logical-AND and addition as a logical-OR. For example,

IF (A<B)*(C<D) THEN 1000
will go to line 1000 if A is less than B and C is less than D.
The allowable relational operators in TI BASIC are:

L] equal to (=)

u less than (<)

u greater than (>)

u not equal to (<>)

u less than or equal to (<=)

L greater than or equal to (>=)

Here are some valid relationship tests:

A>7

A$<"YES"
(A+B)/2<>AVG
CHR$(L)="A"
(A$&C$)>=D$

A numeric-expression must be compared to another numeric-expression and a string-expression to another
string-expression. Numeric-expressions are compared algebraically. String-expressions are compared
left-to-right, character by character, using the ASCII character codes. A character with a lower ASCII
code will be considered less than one with a higher ASCII code. Thus, you can sort strings into numeric
or alphabetic order. If one string is longer than the other, the comparison is made for each character in
the shorter string. If there is no difference, the computer considers the longer string to be greater.
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Examples
>NEW

>100 REM FIND THE LARGEST OF
A SET OF NUMBERS
>110 INPUT "HOW MANY VALUES?"
N
>120 INPUT "VALUE?":A
>130 L=A
>140 N=N-1
>150 IF N<=0 THEN 180
>160 INPUT "VALUE?":A
>170 IF L>A THEN 140 ELSE 130
>180 PRINT L;"IS THE LARGEST"
>190 END
>RUN
HOW MANY VALUES?3
VALUE?456
VALUE?321
VALUE?292
456 IS THE LARGEST

*% DONE *%
>NEW

>100 INPUT "A$ IS ":A$
>110 INPUT "B$ IS ":B$
>120 IF A$=B$ THEN 160
>130 IF A$<B$ THEN 180
>140 PRINT "B$ IS LESS"
>150 GOTO 190

>160 PRINT "A$=B%$"
>170 GOTO 190

>180 PRINT "B$ IS GREATER"
>190 END

>RUN

A$ IS TEXAS

B$ IS TEX

B$ IS LESS

*%* DONE *%
>RUN

A$ IS TAXES
B$ IS TEX

B$ IS GREATER

*k DONE *%*

1
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An alternative format of the IF-THEN-ELSE statement is to use a numeric-expression with no
relationship expressed. In the example below, the computer will evaluate the expression A+B. If the
result is zero, the expression is treated as false. A non-zero result is treated as true. This is the same as:

IF expression <>0THEN

Example
>NEW

>100 INPUT "A IS ™A

>110 INPUT "B IS ":B

>120 IF A+B THEN 150

>130 PRINT "RESULT IS ZERO,EX
PRESSION FALSE"

>140 GOTO 100

>150 PRINT "RESULT IS NON-ZER
0,EXPRESSION TRUE"

>160 GO TO 100

>RUN

AlS?2

8IS 3

RESULT IS NON-ZERO,EXPRESSIO
N TRUE

AlS?2

BIS-2

RESULT IS ZERO,EXPRESSION FA
LSE

(Press CLEAR to end loop)

line-1
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2.4.9. FOR-TO-STEP

FOR control-variable =initial-value TO limit [STEP increment ]

The FOR-TO-STEP statement is used for easy programming of repetitive (iterative) processes. Together
with the NEXT statement, the FOR-TO-STEP statement is used to construct a FOR-NEXT loop. If the
STEP clause is omitted, the computer uses an increment of +1.

Example
>NEW

>100 REM COMPUTING SIMPLE
INTEREST FOR 10 YEARS
>110 INPUT "PRINCIPAL? ":P
>120 INPUT "RATE? "R
>130 FOR YEARS=1 TO 10
>140 P=P+(P*R)
>150 NEXT YEARS
>160 P=INT(P*100+.5)/100
>170 PRINT P
>180 END
>RUN

PRINCIPAL? 100

RATE? .0775

210.95

*% DONE *%

The control-variable is a numeric variable which acts as a counter for the loop. When the FOR-TO-STEP
statement is performed, the control-variable is set to the initial-value. The computer then performs
program statements until it encounters a NEXT statement.

When the NEXT statement is performed, the computer increments the control-variable by the amount
specified in the STEP clause. (When the increment is a negative value, the control-variable is actually
reduced by the STEP amount.) The computer then compares the control-variable to the value of the
limit. If the control-variable does not yet exceed the limit, the computer repeats the statements following
the FOR-TO-STEP statement until the NEXT statement is again encountered and performed. If the new
value for the control-variable is greater than the limit (if the increment is positive) or less than the limit
(if the increment is negative), the computer leaves the loop and continues with the program statement
following the NEXT statement. The value of the control-variable is not changed when the computer
leaves the FOR-NEXT loop.
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Example
>NEW

>100 REM EXAMPLE OF
FRACTIONAL INCREMENT
>110 FOR X=.1 TO 1 STEP .2
>120 PRINT X;
>130 NEXT X
>140 PRINT :X
>150 END
>RUN

d135.7.9

1.1

*k DONE *%

You control the number of times the FOR-NEXT loop is performed by the values you assign in the
FOR-TO-STEP statement. The limit, and, optionally, the STEP increment are numeric-expressions that
are evaluated once during a loop performance (when the FOR-TO-STEP statement is encountered) and
remain in effect until the loop is finished. Any change made to these values while a loop is in progress has
no effect on the number of times the loop is performed. If the value of the increment is zero, the computer
displays the error message "BAD VALUE IN xx" and the program stops running.

Example
>NEW

>100 L=5
>110 FOR =1 TO L
>120 L=20
>130 PRINT L;l
>140 NEXT |
>150 END
>RUN

201

20 2

20 3

20 4

20 5

*k DONE *%

After you enter a RUN command, but before your program is performed, the computer checks to see that
you have the same number of FOR-TO-STEP and NEXT statements. If you do not have the same
number, the message "FOR-NEXT ERROR" is displayed and the program is not run.
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If you change the value of the control-variable while the loop is performed, the number of times the loop
is repeated is affected.

Example
>NEW

>100 FOR I=1 TO 10
>110 I=1+1
>120 PRINT |
>130 NEXT |
>140 PRINT |
>150 END
>RUN

2

4

6

8

10

11

*% DONE *%

In TI BASIC the expressions for initial-value, [imit, and increment are evaluated before the initial-value
is assigned to the control-variable. Thus, in the program below, in line 110 the value 5 is assigned to the
limit before assigning a value to I as the control-variable. The loop is repeated 5 times, not just once.

Example
>NEW

>100 I=5
>110 FOR I=1 TO |
>120 PRINT I;
>130 NEXT |
>140 END
>RUN

12345

*% DONE *%

101



TEXAS INSTRUMENTS
HOME COMPUTER

The sign of the control-variable can change during the performance of a FOR-NEXT loop.

Example
>NEW

>100 FOR I1=2 TO -3 STEP -1
>110 PRINT I;
>120 NEXT |
>130 END
>RUN
210-1-2-3

*% DONE *%

When performing the FOR statement, the computer checks that the limit exceeds the initial-value before
it does the loop. The initial-value in the FOR statement does not have to be 1. The computer can begin
counting with whatever numeric value you wish. However, if the initial-value is greater than the limit
and the increment is positive, the loop will not be performed at all. The computer will continue on to the
statement following the loop. Similarly, if the increment is negative and you assign an initial-value less
than the limit, the loop will not be performed.

Examples
>NEW

>100 REM INITIAL VALUE TOO
GREAT

>110 FOR I=6 TO 5

>120 PRINT |

>130 NEXT |

>140 END

>RUN

*% DONE *%



User’s Reference Guide

FOR-NEXT loops may be "nested"; that is, one FOR-NEXT loop may be contained wholly within another.
You must use caution, however, to observe the following conventions:

L] Each FOR-TO-STEP statement must be paired with a NEXT statement.
L] Different control-variables must be used for each nested FOR-NEXT loop.
L] If a FOR-NEXT loop contains any portion of another FOR-NEXT loop, it must contain all of the

second FOR-NEXT loop.

Otherwise, the computer will stop running your program and print the error message "CAN'T DO THAT
IN xx" if a FOR-NEXT loop overlaps another.

Example

>NEW

>100 REM FIND THE LOWEST
THREE DIGIT NUMBER EQUAL TO
THE SUM OF THE CUBES OF ITS
DIGITS
>110 FOR HUND=1TO 9
>120 FOR TENS=0TO 9
>130 FOR UNITS=0TO 9
>140 SUM=100*HUND+10*TENS+UNI
TS
>150 IF SUM<>HUND"3+TENS"3+UN
ITS"3 THEN 180
>160 PRINT SUM
>170 GOTO 210
>180 NEXT UNITS
>190 NEXT TENS
>200 NEXT HUND
>210 END
>RUN
153

*k DONE *%
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You may branch out of a FOR-NEXT loop using GOTO and IF-THEN-ELSE statements, but you may
not branch into a FOR-NEXT loop using these statements. You may use GOSUB statements to leave a
FOR-NEXT loop and return. Be sure you do not use the same control-variable for any FOR-NEXT loops
you may have in your subroutines.

Examples
>NEW

>100 FOR I=1 TO 3
>110 PRINT |
>120 GOSUB 140
>130 NEXT |
>140 FOR I=1 TO 5
>150 PRINT I;
>160 NEXT 1
>170 RETURN
>180 END
>RUN

1

12345

* CAN'T DO THAT IN 130
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2.4.10. NEXT

NEXT control-variable

The NEXT statement is always paired with the FOR-TO-STEP statement for construction of a loop. The
control-variable is the same one that appears in the corresponding FOR-TO-STEP statement.

Example
>NEW

>100 REM COUNTING FROM 1 TO
10
>110 FOR X=1TO 10
>120 PRINT X;
>130 NEXT X
>140 END
>RUN
123456789
10
*%* DONE *%*

The NEXT statement actually controls whether the computer will repeat the loop or exit to the program
line following the NEXT statement.

When the computer encounters the NEXT statement, it adds the previously evaluated increment in the
STEP clause to the control-variable. It then tests the control-variable to see if it exceeds the previously
evaluated limit specified in the FOR-TO-STEP statement. If the control-variable does not exceed the
limit, the loop is repeated.
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Examples
>NEW

>100 REM ROCKET COUNTDOWN
>110 CALL CLEAR

>120 FOR I=10 TO 1 STEP -1

>130 PRINT |

>140 FOR DELAY=1 TO 200

>150 NEXT DELAY

>160 CALL CLEAR

>170 NEXT |

>180 PRINT "BLAST OFF!"

>190 REM CHANGE SCREEN COLOR
>200 FOR COLOR=2 TO 16 STEP 2
>210 CALL SCREEN(COLOR)

>220 FOR DELAY=1 TO 100

>230 NEXT DELAY

>240 NEXT COLOR

>250 END

>RUN

(computer will flash countdown)

BLAST OFF!

(screen will change color 8 times)

** DONE *%
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2.5. Input-Out put Statements

2.5.1. Introduction

INPUT-OUTPUT statements allow you to transfer data in and out of your program. This section
describes these statements (PRINT, DISPLAY, INPUT, READ, DATA, RESTORE) as they are used with

your TI computer keyboard and screen.

Data can be input to your program from three types of sources:

L from the keyboard — using the INPUT statement
L] internally from the program itself — using the READ, DATA, and RESTORE statements
L] from files stored on accessory devices — using the INPUT statement

Data can go to two types of output devices:
L the screen — using the PRINT or DISPLAY statements
L] files stored on accessory devices — using the PRINT statement

There are two other sections in this Reference Guide which describe additional input-output capabilities
of the TT computer. The "File Processing" section helps you construct the statements used with accessory
devices. And, since your TI computer is enhanced by graphics, color, and sound, many built-in
subprograms also serve an input-output function. The "Color Graphics and Sound" section shows you how
to use these features.
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2.5.2. INPUT

INPUT [ input-prompt ] variable-list
(For information on the use of the INPUT statement with a file, see the "File Processing" section.)

This form of the INPUT statement is used when entering data via the keyboard. The INPUT statement
causes the program to pause until valid data is entered from the keyboard. Although the computer
usually accepts up to one input line (4 lines on your screen) for each INPUT statement, a long list of
values may be rejected by the computer. If you receive the message "LINE TOO LONG" after entering
an input line, you will need to divide the lengthy INPUT statement into at least two separate statements.

2.5.2.1. Entering the Input Statement

The input-prompt is a string expression that indicates on the screen the values you should enter at that
time. Including an input-prompt in the INPUT statement is optional. When the computer performs an
INPUT statement that does not have an input-prompt, it displays a question mark (?) followed by a space
and waits for you to enter your data.

Example
>NEW

>100 INPUT B
>110 PRINT B
>120 END
>RUN

?25

25

*k DONE *%
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If you use an input-prompt, the string expression must be followed by a colon. When the computer
performs this type of INPUT statement, it will display the input-prompt message on the screen and wait
for you to enter your data.

Example
>NEW

>100 INPUT "COST OF CAR?":B
>110 A$="TAX?"
>120 INPUT A$:C
>130 INPUT "SALES "&A$:X
>140 PRINT B;C;X
>150 END
RUN
COST OF CAR?5500
TAX?500
SALES TAX?500
5500 500 500

*% DONE *%

The variable-list contains those variables which are assigned values when the INPUT statement is
performed. Variable names in the variable-list are separated by commas and may be numeric and/or
string variables.

Example

>NEW

>100 INPUT A,B$,C.D
>110 PRINT A:B$:C.D
>120 END

RUN

? 10,HELLO,25,3.2

*k DONE *%
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2.5.2.2. Responding to an Input Statement

When an INPUT statement is performed, the values corresponding to the variables must be entered in
the same order as they are listed in the INPUT statement. When you enter the values, they must all be
entered in one input line (up to 4 screen lines) with the values separated by commas. When inputting
string values, you may enclose the string in quotes. However, if the string you wish to input contains a
comma, a leading quote mark, leading spaces, or trailing spaces, it must be enclosed in quotes.

Example
>NEW

>100 INPUT A$
>110 PRINT A$::
>120 INPUT B$
>130 PRINT B$::
>140 INPUT C$
>150 PRINT C$::
>160 INPUT D$
>170 X=500

>180 PRINT D$:X::
>190 INPUT E$
>200 PRINT E$
>210 END

RUN

? "JONES, MARY"
JONES, MARY

? "HELLO THERE™"
"HELLO THERE"

? "JAMES B. SMITH, JR."
JAMES B. SMITH, JR.

? "SELLING PRICE IS "
SELLING PRICE IS 500

? TEXAS
TEXAS

*% DONE *%
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Variables are assigned values from left to right in the variable-list. Thus, subscript expressions in the
variable-list are not evaluated until variables to the left have been assigned values.

Examples

>NEW

>100 INPUT 1,A(l)
>110 PRINT :A(3)
>120 END
RUN

23,7

3

7

*k DONE *%

When displaying a prompt with an INPUT statement in a TT BASIC program, be sure to include a colon
after the prompt as shown here.

INPUT "UNIT COST?":.UC

With a long prompt and a different separator, such as a semicolon, the system may "crash", losing your
program. Note: This situation occurs most often when programs are adapted from another form of Basic
which may have a different form for the INPUT statement.
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When input information is entered, it is validated by the computer. If the input data is invalid, the
message "WARNING: INPUT ERROR, TRY AGAIN" appears on the screen and you must reenter the
line. Here are some causes of this message:

L] if you try to enter input data that contains more or fewer values than requested by the
INPUT statement.

L] if you try to enter a string constant when a number is required. (Remember, a number
is a valid string, so you may enter a number when a string constant is required.)

Example
>NEW

>100 INPUT A,B$
>110 PRINT A;B$
>120 END

>RUN

?12,H1,3

* WARNING:
INPUT ERROR IN 100
TRY AGAIN: HI,3

* WARNING:

INPUT ERROR IN 100
TRY AGAIN: 23,HI

23 HI

*k DONE *%
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If a number is input that causes an overflow, the message "WARNING: NUMBER TOO BIG, TRY
AGAIN" appears on the screen and you must reenter the line. If a number is input that causes an
underflow, the value is replaced by zero. No warning message is given.

Example
>NEW

>100 INPUT A
>110 PRINT A
>120 END
>RUN

? 23E139

* WARNING:

NUMBER TOO BIG IN 100
TRY AGAIN: 23E-139

0

*k DONE *%
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2.5.3. READ

READ variable-list

The READ statement allows you to read data stored inside your program in DATA statements. The
variable-list specifies those variables that are to have values assigned. Variable names in the variable-list
are separated by commas. The variable-list may include numeric variables and/or string variables.

Example
>NEW

>100 FOR I=1 TO 3

>110 READ XY

>120 PRINT X;Y

>130 NEXT |

>140 DATA 22,15,36,52,48,96.5

>150 END
>RUN
22 15
36 52
48 96.5

** DONE *%

The computer reads each DATA statement sequentially from left to right and assigns values to the
variables in the variable-list from left to right. Subscript expressions in the variable-list are not evaluated
until variables to the left have been assigned.

Example
>NEW

>100 READ I,A(l)
>110 DATA 2,35
>120 PRINT AM
>130 END
>RUN

35

*k DONE *%



User’s Reference Guide

DATA statements are normally read in line-number order. Each time a READ statement is performed,
values for the variables in the variable-list are assigned sequentially, using all the items in the data-list
of the current DATA statement before moving to the next DATA statement. You can override this
sequencing, however, by using the RESTORE statement.

By following the program below, you can see how the READ, DATA, and RESTORE statements interact.
In line 120 the computer begins assigning values to A and B from the DATA statement with the lowest
line number, line 180. The first READ, therefore, assigns A=2 and B=4. The next performance of the
READ statement still takes data from line 180 and assigns A=6, B=8. The third READ assigns the last
item in line 180 to the variable A and the first item in line 190 to the variable B, so A=10, B=12. The
fourth READ, the last in the J-loop, continues to get data from line 190, so A=14, B=16. Before going
through the I-loop again, however, note that the computer encounters a RESTORE statement in line 160
which directs it to get data from the beginning of line 190 for the next READ statement. The computer
then completes the program by reading the data from line 190 and then from line 200.

Example
>NEW

>100 FOR I=1TO 2

>110 FOR J=1TO 4

>120 READ A,B

>130 PRINT A;B;

>140 NEXT J

>150 PRINT

>160 RESTORE 190

>170 NEXT |

>180 DATA 2,4,6,8,10

>190 DATA 12,14,16,18

>200 DATA 20,22,24,26

>210 END

>RUN
246810 12 14 16
12 14 16 18 20 22 24
26

*k DONE *%
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When data is read from a DATA statement, the type of data in the data-list and the type of variables to
which the values are assigned must correspond. If you try to assign a string value to a numeric variable,
the message "DATA ERRORIN xx" (xx is the line number of the READ statement where the error occurs)
appears on the screen and the program stops running. Remember that a number is a valid string so
numbers may be assigned to either string or numeric variables.

Example
>NEW

>100 READ A,B

>110 DATA 12,HELLO
>120 PRINT A;B

>130 END

>RUN

* DATA ERROR IN 100

>

When a READ statement is performed, if there are more names in the variable-list than values remaining
in DATA statements, a "DATA ERROR" message is displayed on the screen and the program stops
running. If a numeric constant is read which causes an underflow, its value is replaced by zero — no
warning is given — and the program continues running normally. If a numeric constant is read which
causes an overflow, its value is replaced by the appropriate computer limit, the message "WARNING:
NUMBER TOO BIG" is displayed on the screen, and the program continues. For information on
underflow, overflow, and numeric limits, see "Numeric Constants".

Example
>NEW

>100 READ A,B
>110 DATA 12E-135
>120 DATA 36E142
>130 PRINT :A:B
>140 READ C

>150 END

>RUN

* WARNING:
NUMBER TOO BIG IN 100

0
9.99999E+**

* DATA ERROR IN 140

>
1
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2.5.4. DATA

DATA data-list

The DATA statement allows you to store data inside your program. Data in the data-lists are obtained
via READ statements when the program is run. The data-list contains the values to be assigned to the
variables specified in the variable-list of a READ statement. Items in the data-list are separated by
commas. When a program reaches a DATA statement, it proceeds to the next statement with no other
effect.

DATA statements may appear anywhere in a program, but the order in which they appear is important.
Data from the data-lists are read sequentially, beginning with the first item in the first DATA statement.
If your program includes more than one DATA statement, the DATA statements are read in ascending
line-number order unless otherwise specified by a RESTORE statement. Thus, the order in which the
data appears within the data-list and the order of the DATA statements within the program normally
determine in which order the data is read.

Example
>NEW

>100 FOR I=1 TO 5
>110 READ A,B
>120 PRINT A;B
>130 NEXT |
>140 DATA 2,4,6,7,8
>150 DATA 1,2,3,4,5
>160 END
>RUN

2 4

AN OO
gwrE

** DONE *%
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Data in the data-list must correspond to the type of the variable to which it is assigned. Thus, if a
numeric variable is specified in the READ statement, a numeric constant must be in the corresponding
place in the DATA statement. Similarly, if a string variable is specified, a string constant must be in the
corresponding place in the DATA statement. Remember that a number is a valid string, so you may have
a number in the corresponding place in the DATA statement when a string constant is required.

Example

>NEW

>100 READ A$,B$,C.D
>110 PRINT A$:B$:.C:D
>120 DATA HELLO,"JONES, MARY"
,28,3.1416
>130 END
>RUN
HELLO
JONES, MARY
28
3.1416

** DONE *%

When using string constants in a DATA statement, you may enclose the string in quotes. However, if the
string you include contains a comma, a leading quote mark, leading spaces, or trailing spaces, it must be
enclosed in quotes.

If the list of string constants in the DATA statement contains adjacent commas, the computer assumes
you want to enter a null string (a string with no characters). In the example below, the DATA statement
in line 110 contains two adjacent commas. Thus, a null string is assigned to B$, as you can see when the
program is run.

Example

>NEW

>100 READ A%$,B$,C
>110 DATA HI,,2

>120 PRINT "A$ IS ";A$
>130 PRINT "B$ IS ";B$
>140 PRINT "C IS ":C
>150 END

RUN

A$ IS HI

B$ is

ClIs2

** DONE *%
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2.5.5. RESTORE

RESTORE [line-number ]
(See the "File Processing” section for information about using RESTORE in file processing.)

This form of the RESTORE statement tells your program which DATA statement to use with the next
READ statement.

When RESTORE is used with no line-number and the next READ statement is performed, values will
be assigned beginning with the first DATA statement in the program.

Example
>NEW

>100 FOR I=1 TO 2

>110 FOR J=1TO 4

>120 READ A

>130 PRINT A;

>140 NEXT J

>150 RESTORE 180

>160 NEXT |

>170 DATA 12,33,41,26,42,50

>180 DATA 10,20,30,40,50

>190 END

>RUN
12 33 41 26 10 20 30
40

*k DONE *%
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When RESTORE is followed by the line-number of a DATA statement and the next READ statement is
performed, values will be assigned beginning with the first data-item in the DATA statement specified
by the line-number.

Example
>NEW

>100 FOR I=1 TO 5
>110 READ X
>120 RESTORE
>130 PRINT X;
>140 NEXT |
>150 DATA 10,20,30
>160 END
>RUN

10 10 10 10 10

** DONE *%
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If the line-numaber specified in a RESTORE statement is not a DATA statement or is not a program line
number, then the next READ statement performed will start at the first DATA statement, whose line
number is greater than the one specified. If there is no DATA statement with a line number greater than
or equal to the one specified, then the next READ statement performed will cause an out-of-data
condition and a "DATA ERROR" message will be displayed. If the line-number specified is greater than
the highest line number in the program, the program will stop running and the message "DATA ERROR

IN xx" will be displayed.

Example
>NEW

>100 READ A,B
>110 RESTORE 130
>120 PRINT A;B
>130 READ C,D
>140 PRINT C;D
>150 DATA 26.9,34.67
>160 END
>RUN
26.9 34.67
26.9 34.67

*% DONE *%
>110 RESTORE 145
>RUN

26.9 34.67

26.9 34.67

*% DONE *%
>110 RESTORE 155
>RUN

26.9 34.67

* DATA ERROR IN 130

>
1
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2.5.6. PRINT

PRINT [ print-list ]
(For information on using the PRINT statement with files, see the "File Processing” section.)
The PRINT statement lets you print numbers and strings on the screen. The print-list consists of

L] print-items — numeric expressions and string expressions which print on the screen and
tab-functions which control print positioning (similar to the TAB key on the typewriter).

L] print-separator's — the punctuation between print-items (commas, colons, and
semicolons) which serves as indicators for positioning data on the print-line.

When the computer performs a PRINT statement, the values of the expressions in the print-list are
displayed on the screen in order from left to right, as specified by the print-separators and tab-functions.

Example
>NEW

>100 A=10
>110 B=20
>120 STRING$="TI COMPUTER"
>130 PRINT A;B:STRINGS$
>140 PRINT "HELLO, FRIEND"
>150 END
>RUN
10 20
TI COMPUTER
HELLO, FRIEND

** DONE *%
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2.5.6.1. Printing Strings

String expressions in the print-list are evaluated to produce a string result. There are no blank spaces
ingerted before or after a string. If you wish to print a blank space before or after a string, you can include
it in the string or insert it separately with quotes.

Example

>NEW

>100 N$="JOAN"

>110 M$="HI"

>120 PRINT M$;N$

>130 PRINT M$&" "&N$
>140 PRINT "HELLO ";N$
>150 END

>RUN

HIJOAN

HI JOAN

HELLO JOAN

*% DONE *%
2.5.6.2. Printing Numbers

Numeric expressions in the print-list are evaluated to produce a numeric result to be printed. Positive
numbers are printed with a leading space (instead of a plus sign) and negative numbers are printed with
a leading minus sign. All numbers are printed with a trailing space.

Example
>NEW

>100 LET A=10.2
>110 B=-30.5
>120 C=16.7
>130 PRINT A;B;C
>140 PRINT A+B
>150 END
>RUN

10.2 -30.5 16.7
-20.3

*% DONE *%
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The PRINT statement displays numbers in either normal decimal form or scientific notation, according
to these rules:

1.

Do

w

All numbers with 10 or fewer digits are printed in normal decimal form.

Example

>PRINT -10;7.1
-10 7.1

Integer numbers with more than 10 digits are printed in scientific notation.

Example

>PRINT 93427685127
9.34277E+10

Non-integer numbers with more than 10 digits are printed in scientific notation only if they can
be presented with more significant digits in scientific notation than in normal decimal form. If
printed in normal decimal form, all digits beyond the tenth digit are omitted.

Examples

>PRINT 1E-10
.0000000001

>PRINT 1.2E-10
1.2E-10

>PRINT .000000000246
2.46E-10
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If numbers are printed in normal decimal form, the following conventions are observed:

Integers are printed with no decimal point.

Example

>PRINT 15;-3
15-3

Non-integers have the decimal point printed in its proper place. Trailing zeros in the fractional
part are omitted. If the number has more than ten digits, the tenth digit is rounded.

Example

>PRINT 3.350;-46.1
3.35-46.1

>PRINT 791.123456789
791.1234568

Numbers with a value less than one are printed with no digits to the left of the decimal point.

Example

>PRINT -12.7E-3;0.64
-.0127 .64

If numbers are printed in scientific notation, the format is:

mantissa E exponent

and the following rules apply:

The mantissa is printed with 6 or fewer digits and is always displayed with one digit to the left
of the decimal point.

Example

>PRINT .0000000001978531
1.97853E-10

>PRINT -98.77E21
-9.877E+22
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Trailing zeros are omitted in the fractional part of the mantissa.

Example

>PRINT 736.400E10
7.364E+12

If there are more than five digits in the fractional part of the mantissa, the fifth digit is rounded.

Example

>PRINT 12.36587E-15
1.23659E-14

The exponent is displayed with a plus or minus sign followed by a two-digit number.

Example

>PRINT 1.25E-9;-43.6E12
1.25E-09 -4.36E+13

If you attempt to print a number with an exponent value larger than + 99 or smaller than - 99,
the computer will print ** following the proper sign of the exponent.

Example

>PRINT .76E126;81E-115
7.6E+** 8.1E-**

"E" must be an upper-case character.
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2.5.6.3. Print-Separators

Each screen line used with the PRINT statement has 28 character positions numbered from left to right
(1 -28). Each line is divided into two 14-character print zones. By using the prin¢-separators and the
tab-function, you can control the position of the print-items displayed on the screen.

There are three types of print-separators: semicolons, colons, and commas. At least one print-separator
must be placed between adjacent print-items in the print-list. Multiple print-separators may be used side
by side and are evaluated from left to right.

Example

>PRINT "A":"B"
A

B

The semicolon print-separator causes adjacent print-items to print side by side with no extra spaces
between the values. In the program below, the spaces after the numbers appear only because all numbers
are printed with a trailing space regardless of the type of print-separator used.

Example
>NEW

>100 A=-26 > 110 B=-33

>120 C$="HELLO"

>130 D$="HOW ARE YOU?"
>140 PRINT A;B;C$:D$

>150 END

>RUN

-26 -33 HELLOHOW ARE YOU?

*% DONE *%
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The colon print-separator causes the next print-item to print at the beginning of the next line.

Example
>NEW

>100 A=-26

>110 B$="HELLO"

>120 C$="HOW ARE YOU?"
>130 PRINT A:B$:C$

>140 END

>RUN

-26
HELLO
HOW ARE YOU?

** DONE *%

Print lines are divided into two zones. The first zone begins in column 1 and the second begins in column
15. When the computer evaluates acomma print-separator, the next print-item is printed at the beginning
of the next zone. If it is already in the second print zone when a comma print-separator is evaluated, the
next print-item is begun on the next line.

Example

>NEW

>100 A$="ZONE 1"
>110 B$="ZONE 2"
>120 PRINT A$,B$
>130 PRINT A$:,B$,A$
>140 END
>RUN
ZONE 1 ZONE 2
ZONE 1

ZONE 2
ZONE 1

** DONE *%
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2.5.6.4. Tab-Function

The tab-function specifies the starting position on the print-line for the next print-item. The format of
the tab-function is:

TAB ( numeric-expression )

The numeric-expression is evaluated and rounded to the nearest integer n. If n is less than one, then its
value is replaced by one. If n is greater than 28, then n is repeatedly reduced by 28 until 1 < n < 28. If the
number of characters already printed on the current line is less than or equal to n, the next print-item
is printed beginning in position n. If the number of characters already printed on the current line is
greater than n, then the next item is printed on the next line beginning in position n. Note that the
tab-function is a print-item and thus must be preceded by a print-separator, except when it is the first
item in the print-list. The tab-function must also be followed by a print-separator, except when it is the
last item in the print-list. The print-separator before a tab-function is evaluated before the tab-function,
and the print-separator following the tab-function is evaluated after the tab-function. Thus, you should
use a semicolon print-separator before and after the tab-function for best results.

Example
>NEW

>100 A=23.5
>110 8=48.6
>120 MSG$="HELLO"
>130 REM N>28
>140 PRINT TAB(5);MSG$; TAB(33
);MSG$
>150 REM CHARACTERS ALREADY
PRINTED<=N
>160 PRINT A;TAB(10);8
>170 REM CHARACTERS ALREADY
PRINTED>N
>180 PRINT TA8(3);A;TAB(3);B
>190 END
>RUN
HELLO
HELLO
235 486
235
48.6

*k DONE *%
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In the program below, the computer does the following:

L] line 120 — prints A, moves to position 15, prints B

L] line 130 — prints A, moves to the next print zone (in this case, position 15 of the current screen
line), prints B

L] line 140 — prints A, moves to position 15 as specified in the tab-function, moves to the next print
zone because of the comma (in this case position 1 of the next screen line), prints B

L] line 150 — moves to position 5, prints A, moves to position 6 of the next line (since position 6 of
the current line was already past when A was printed), prints B

L] line 160 — prints A, subtracts 28 from 43 to begin the tab-function within the allowable
character positions, moves to position 15 (43-28=15), prints B

Example

>NEW

>100 A=326

>110 B=79

>120 PRINT A;TAB(15);B
>130 PRINT A,B
>140 PRINT A;TAB(15),B

>150 PRINT TA8(5);A:TAB(6);B
>160 PRINT A;TAB(43);B
>170 END
RUN
326 79
326 79
326
79
326
79
326 79

*k DONE *%
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A print-item will not be split between two screen lines unless the print-item is a string with more than
twenty-eight characters. In that case the string is always begun on a new line and is printed with
twenty-eight characters per line until the entire string is printed. If a numeric prin¢-item is such that the
only character not able to fit on the current line is a trailing space, then the number will be printed on
the current line. If the number itself will not fit on the current line, it is printed on the next line.

Example
>NEW

>100 A=23767
>110 B=79856
>120 C=A+B
>130 D=B-A
>140 PRINT A;B;C;D
>150 PRINT "A=";A;"B=";B;"C="
,C;"D=11,D
>160 END
>RUN
23767 79856 103623 56089
A= 23767 B= 79856 C= 103623
D= 56089

*k DONE *%
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The print-list may end with a print-separator. If the print-list is not terminated by a print-separator (line
130), the computer considers the current line completed when all the characters produced from the
print-list are printed. In this case the first print-item in the next PRINT statement (line 140) always
begins on a new line.

If the print-list ends with a print-separator (line 140), then the print-separator is evaluated and the first
print-item in the next PRINT statement (line 160) will start in the position indicated by the
print-separator.

Example
>NEW

>100 A=23
>110 B=597
>120 PRINT A,
>130 PRINT B
>140 PRINT A;B;
>150 C=468
>160 PRINT C
>170 END
>RUN

23 597

23 597 468

** DONE **
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You may use a PRINT statement with no print-list. When such a PRINT statement is performed, the
computer advances to the first character position of the next screen line. This has the effect of skipping
a line if the preceding PRINT statement has no print-separator at the end.

Examples
>NEW

>100 A=20
>110 PRINT A
>120 PRINT
>130 B=15
>140 PRINT B
>150 END
>RUN

20

15
*% DONE *%
>NEW

>100 FOR J=1TO 2
>110 FOR I=1 TO 3
>120 PRINT 1,
>130 NEXT |
>140 PRINT
>150 NEXT J
>160 END
>RUN

123

123

*% DONE *%
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2.5.7. DISPLAY

DISPLAY [ print-list ]

The DISPLAY statement is identical to the PRINT statement when you use it to print items on the
screen. The DISPLAY statement may not be used to write on any device except the screen. For a complete
discussion of how to use this statement, follow the instructions for the PRINT statement.

Example
>NEW

>100 A=35.6
>110 B$="HI!!"
>120 C=49.7
>130 PRINT B$:A;C
>140 DISPLAY B$:A;,C
>150 END
>RUN

Hi!

35.6 49.7

Hi!

35.6 49.7

*% DONE *%
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2.6. Color Gra phics and Sound
2.6.1. Introduction

A special set of subprograms has been built into the TT computer to provide color graphics, sound, and
other capabilities not usually found in BASIC.

Whenever you want to use one of these special subprograms, you call for it by name and supply a few
specifications. The subprogram then takes over, performs its task, and provides you with such things as
musical tones, screen colors, and special graphics characters. These features are particularly useful when
you are programming simulations, graphs, patterns on the screen, or your own "computer music". All of
the subprograms may be used in Command Mode as well as in programs.

The built-in subprograms can be grouped according to their function:

L] INPUT subprograms — GCHAR, JOYST, KEY

OUTPUT subprograms — CLEAR, HCHAR, VCHAR, SOUND, SCREEN

INTERNAL subprograms — CHAR, COLOR (the results of these subprograms aren't evident
until you use an OUTPUT operation to see the results on the screen).

The graphics subprograms feature a 24-row by 32-column screen display. The 28 print positions normally
used in TI BASIC correspond to columns 3 through 30, inclusive, in the graphics subprograms. Because
some display screens may not show the two leftmost and two rightmost characters, your graphics may
be more satisfactory if you use columns 3 through 30 and ignore columns 1 and 2 on the left and 31 and
32 on the right. Experiment with different line lengths to determine how many positions show on your
screen.
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2.6.2. CLEAR sub program
CALL CLEAR

The CLEAR subprogram is used to clear (erase) the entire screen. When the CLEAR subprogram is
called, the space character (code 32) is placed in all positions on the screen.

Example
>PRINT "HELLO THERE!"

HELLO THERE!
>CALL CLEAR

(screen clears)
When the program below is run, the screen is cleared before the PRINT statements are performed.

Example

>NEW

>100 CALL CLEAR

>110 PRINT "HELLO THERE!"
>120 PRINT "HOW ARE YOU?"
>130 END

>RUN

(screen clears)

HELLO THERE!
HOW ARE YOU?

** DONE *%
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If the space character (code 32) has been redefined by the CALL CHAR subprogram, the screen will be
filled with the new character, rather than with spaces, when CALL CLEAR is performed.

Example

>NEW

>100 CALL CHAR(32,110103070F1F
3F7FFF")

>110 CALL CLEAR

>120 GOTO 120

>RUN

(screen will be filled with 4)
(Press CLEAR to stop the program)
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2.6.3. COLOR sub program

CALL COLOR(character-set-number , foreground-color-code , background-color-code )

The COLOR subprogram provides a powerful design capability by allowing you to specify screen character
colors. (To change the screen color itself, see the SCREEN subprogram.) The character-set-number,
foreground-color-code, and background-color-code are numeric expressions.

Each character displayed on your computer screen has two colors. The color of the dots that make up the
character itself is called the foreground color. The color that occupies the rest of the character position
on the screen is called the background color. Sixteen colors are available on the TI computer, so your
entries for foreground and background color must have a value of 1 through 16. The color codes are given
in the table below:

Color Code Color
Transparent
Black
Medium Green
Light Green
Dark Blue
Light Blue
Dark Red
Cyan
Medium Red
Light Red
Dark Yellow
Light Yellow
Dark Green
Magenta
Gray

White
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Example
>NEW

>100 CALL CLEAR

>110 INPUT "FOREGROUND?":F
>120 INPUT 