[ HAYDEN |




| Speak BASIC
to My
TI-99/4A






| Speak BASIC
to My
TI-99/4A

Aubrey B. Jones, Jr.

H

HAYDEN BOOK COMPANY, INC.

Hasbrouck Heights, New Jersey



To Alyce, Aubrey llI, and Adrienne

Production Editor: LORI WILLIAMS

Developmental Editor: KAREN PASTUZYN

Book Design: JOHN M-ROBLIN

Compositor: VAN GROUW COMPOSITION CO., INC.
Printed and bound by: COMMAND WEB OFFSET INC.

Library of Congress Cataloging in Publication Data

Jones, Aubrey B.
| speak BASIC to my TI-99/4A.

1. TI-99/4A (Computer)—Programming. 2. BASIC
(Computer program language) |. Title. Il. Title: | speak
BASIC to my TI-99/4A.

QA76.8.T133J66 1984b 001.64'2 83-26674
ISBN 0-8104-6173-0

TI-99/4A is a trademark of Texas Instruments Incorporated, which is not
affiliated with Hayden Book Company, Inc.

Copyright © 1984 by HAYDEN BOOK COMPANY, INC. All rights reserved. No
part of this book may be reprinted, or reproduced, or utilized in any form or by
any electronic, mechanical, or other means, now known or hereafter invented,
including photocopying and recording, or in any information storage and retrieval
system, without permission in writing from the Publisher.

Printed in the United States of America

12 3 4 5 6 7 8 9 PRINTING
84 85 86 87 88 89 90 91 92 YEAR




Preface

Welcome to the world of computers. If you are a person who has recently bought a
computer or who has use of a computer, this book can help you. It was developed for
those who have little or no understanding of computers but who would like to learn more
about them.

The computer is a valuable tool that can solve problems, print words, draw pictures,
store information, play games, and do many other things. But it is important to understand
that a computer without the proper programs (instructions) is of very little value to you.
This book teaches you how to write programs in BASIC, a very simple, easy-to-use (and
learn) programming language.

Computers are found almost everywhere today — video games, appliances (microwave
oven control), autos (mileage computers), and cameras (automatic exposure). With the
cost of computers continuing to fall, especially the very small microcomputers, they will
soon become as ubiquitous as television sets. You see them at work, at the bank, and at
home. In the future, they will be as commonplace and as simple to use as telephones.

Because of the influence computers will have on our society, it is important that you
prepare yourself to meet the challenges of the future. | recognize that you might not want
to become a programmer, an engineer, or a systems analyst, but | feel that you should
become computer literate. To become computer literate, by my definition, means that you
understand the limitations of a computer. It means that you are not intimidated if you are
asked to use a computer. It means that you recognize that the computer is a tool, a very
powerful tool, that can help you become more productive and effective in our society.

This book will be just the beginning of-a very exciting and rewarding experience with
computers for you. Even if you learn just a few of the fundamentals about computers and
learn how to write only very simple programs, you should remember this: You do not need
to know how to program a computer in order to use one! That is, you could purchase
programs written by someone else from most computer stores. But | feel that you will
have a better appreciation for the computer if you understand a little about how programs
are written and how the computer (together with its programs) provides you with the
desired results.

Finally, this book will get you started with computers, will eliminate the mystique of
computers, will help you build your self-confidence if you need it, and (best of all) will be a
lot of fun. After you complete this book, you will be able to say, “I| speak BASIC.”

Aubrey B. Jones, Jr.
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Hardware (The Machines

What You Will Learn

1. That the computer is a valuable tool that can solve problems, print words,
draw pictures, store information, retrieve information, compare information,
play games, and do many other things to help you in everyday life.

2. That people control computers and that computers cannot think (despite
what you might have heard).

3. To identify and explain the basic parts of a computer and relate them to a
“box diagram” of a general purpose computer.

4. To identify and explain the function of the basic parts of a TI-99/4A
microcomputer.

5. To define and explain the terms hardware, software, microcomputer, micro-
processor, RAM, ROM, processor, input unit, output unit, and memory.

6. That computers are simple and easy to use; and above all that computers
are fun!




Welcome to the World of Computers
People Control Computers!

Computers Can't Think!

* Let’s destroy some myths. First of all, despite what you might have heard,
people control computers, people design them, people build them, people
sell them, and, most of all, people tell them what to do (which is another
way of saying that people “program” them).

* A computer program is a set of instructions that specify what the computer
must do. Computer programmers write these instructions.
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Dox Diagram of Typical Data Processing
Operation

* INPUT | * PROCESSING e OUTPUT

1.2

Examples of Data Processing Operation

» Data are collections or representations of facts or instructions.

* Although a computer isn’t necessary to perform a data processing
operation, a computer system is capable of processing data at tremendous
speeds.

INPUT PROCESSING OUTPUT
(CALCULATE)
1. NUMBER HR WORKED
(40 hr) > 40hr X 3.00/hr | "AY;%‘XXX
2. RATE/HR > = $120
(53.00MHRy - PAYCHECK
INPUT PROCESSING OUTPUT
(CALCULATE)
1. TOTAL NUMBER OF STUDENTS »| 1.TOTAL ALL GRADES
IN CLASS 2TOTALALLSTUDENTS | 5 AVG
» gnagesFon e o] i .




1.9

Terms You Should Know

« HARDWARE

— The computer and computer-related equipment
(the machines)

 SOFTWARE
— The instructions for the computer (the program)

14

Dox Diagram Showing Basic Parts

of a Computer
| | «sToraGE |
| UNIT |
| |
l I
| [

¢ INPUT * PROCESSOR * OUTPUT
UNIT | UNIT : | UNIT




1.5

Stores or Remembers

e Storage unit (memory)
— Stores both information and

instructions until
needed (requested)

« Computers are controlled by the program which is in the main storage unit.

1.6

Interprets, Controls, and Calculates

* PROCESSOR UNIT
— INTERPRETS (DECODES) INSTRUCTIONS
AND REGULATES (CONTROLS) THEIR EXECUTION
— PERFORMS ALL OF THE
CALCULATIONS




1.7

Box Diagram of a Computer System

STORAGE STORES
UNIT REMEMBERS
INPUT PROCESSOR OUTPUT
UNIT UNIT UNIT
* DATA * INTERPRETS * RESULTS
* INSTRUCTIONS & o ANSWERS
CONTROLS
* PERFORMS
CALCULATIONS
1.8
What We Have Learned
* Input —  Provides instructions and data
» Storage —  Stores or remembers (memory)
* Processor — Interprets, controls, and calculates
* QOutput —  Provides answers and results
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“"Human Computer”
Man Can Think but Computer Can't!

EXECUTE (PERFORM WHATEVER OPERATION IS NECESSARY)

INTERPRETS
CONTROLS INPUT |
DECODES INSTRUCTIONS '\ J— MEMORY
Y J 7& (REMEMBERS
- W INPUT)
————
/ \ “ INPUT

4 2 INPUT

INPUT
(SOUNDS)
INPUT

INPUT (SMELLS)

(SIGHTS)
INPUT/OUTPUT




1410
More Terms You Should Know

* Microprocessor = Very small processor.
* Microcomputer = Very small computer

* RAM = Random Access Memory
— CAN be changed by the user
— Information stored in RAM will be destroyed if power fails or is turned off
(volatile)

« ROM = Read Only Memory
— CANNOT be changed by the user
— Information stored in ROM is not destroyed if power fails or is turned off
(nonvolatile)
— Control program (BASIC interpreter) stored here
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Dox Diagram of a Microcomputer

* STORAGE
UNIT

* MICROPROCESSOR
UNIT

* OUTPUT
UNIT
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Dasic Components of the
TI-99/4A Computer

MEMORY
' PRINTER |
™1 output

KEYBOARD | MICRO-
INPUT PROCESSOR
VIDEO

i | DISPLAY

OUTPUT
TAPE RECORDER
(1/0 DEVICE)
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TI-99/4A Computer System

Photo Courtesy of Texas Instruments Incorporated

1
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What We Have Learned

DATA PROCESSING BASIC
OPERATION COMPUTER AGTOCOMPUTER
STEPS: PARTS:

* INPUT —= | INPUT UNIT > |« INPUT UNIT

e PROCESSING —— |« PROCESSOR UNIT — |+ MICROPROCESSOR
+ +
MEMORY UNIT MEMORY

* OUTPUT -+« OUTPUT UNIT - [ ¢« OUTPUT UNIT

PRACTICE 1

Dox Diagram of a Computer

1. Draw the box diagram of a computer system.
a. Label each box with the correct name.
b. List the functions of each box.

12



What You Will Learn

1. To define the terms hardware, software, BASIC, binary, and interpreter,
and to relate them to computers.

That computers speak a foreign language: machine language.
How humans talk to computers via a programming language called BASIC.
To identify the principal parts of a BASIC program.

To identify and explain the purpose of all the keys on the TI-99/4A
keyboard.

6. How to connect and power up a TI-99/4A microcomputer.

I ISR

13



REVIEW

Box Diagram of a Computer System

STORAGE STSRES
UNIT REMEMBERS
INPUT PROCESSOR OUTPUT
UNIT UNIT UNIT
« DATA « INTERPRETS « RESULTS
« INSTRUCTIONS & « ANSWERS
CONTROLS
« PERFORMS
CALCULATIONS

REVIEW

Terms You Should Know

« HARDWARE

— The computer and computer-related equipment
(the machines)

o SOFTWARE
— The instructions for the computer (the program)

14
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Computers Speak a Foreign Language!
(No Speak English, French, German, Spanish,
or Any Other Natural Language)

* Computers speak in machine language
— Machine language is a form of binary coding
— Binary is a word denoting “two”
— Machine language uses two symbols: “@” and “1”
* A computer is capable of executing only machine language instructions.

15



2.2

Machine Language: Bit

Bit = binary digit
Bit = smallest memory cell in a computer
Bit — “1” Or “0”

» Machine language instructions are stored in the main computer storage
of the processor unit.

e These instructions are coded in bits.

2.9

Machine Language: Byte

1

Memory Cell with 1 Bit

8 Memory Cells

o110 1]|0O]1]1

8 Bits = 1 Byte
« A bit was found to be insufficient to store all the letters of the alphabet,
special characters, and numbers needed to process data.
* A byte is a series of 8 bits.

A byte is used to store a single letter, number, or character. For example, a
byte might contain the binary equivalent of the letter “A” or the number “7.”

16
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Machine Language: KByte

Byte = 8 Bits

K = 1000

KBytes = 1000 Bytes
KBytes = 8000 Bits

* More exactly, a byte = 210 (1024) bits, but you need know only that K
stands for “one thousand.”

* Microcomputers use RAM as their main computer storage. A 32K micro-
computer is one that has 32000 (or more exactly, 32768) bytes of RAM.

17



2.5
How Humans Talk to Computers

' MACHINE
NATURAL PROGRAMMING
CODE
e ENGLISH » BASIC e INTERPRETER ¢ MACHINE
— THINK — WRITE — INTERPRET — EXECUTE

« Even though a computer can execute only machine language instructions,
it is not necessary to learn machine language to communicate with a
computer.

* People normally start to speak with their natural language, but we need a
programming language to talk to a computer.

« A program, located in ROM in a microcomputer and called an interpreter
program, interprets or translates a programming language into machine
language.

« There are many programming languages, some of which are COBOL
(Common Business Oriented Language), FORTRAN (Formula Translation),
RPG (Report Program Generator), PL/1, Pascal, and BASIC (Beginners
All-purpose Symbolic Instruction Code).

18



2.6
Terms You Should Know

e BASIC
(Beginner’s All-purpose Symbolic Instruction Code)
— Popular programming language for writing instructions
to the computer

* Interpreter
— Translates BASIC into machine code
— (You really don't have to know anything about an
interpreter since it is used automatically when you run a
BASIC program)
— Located in the ROM in the TI-99/4A

19



2.7

A Comparison between English and BASIC

To Program You Must Learn the Language First!

English Language

* Words
— Used to make sentences

» Sentences
— Used to make paragraphs

e Paragraphs
— Lengths vary

« Commands
— Can be one word — e.g,,
STOP! HALT!

* Sentence Numbers
— Optional (seldom used)

BASIC Programming Language

« Key Words
— Used to make statements

« Statements
— Used to make programs

* Programs
— Lengths vary

e« Commands
— Executed immediately — e.g.,
NEW, LIST, RUN

¢ Line Numbers
— Must be used for each statement

20




2.8
Learning a New Vocabulary

Here Are the Key Words and Commands You'll Learn:

Key Words Commands
* PRINT * NEW

* END * LIST

o LET e RUN

o INPUT » CONTINUE
* GOTO

* |[F-THEN

* REM

« STOP

* FOR-NEXT

e READ-DATA

29
Commands versus Statements

COMMANDS
— Executed as soon as you type them and press [ENTER

STATEMENTS

— Put into programs and executed only after you type the
command RUN and press [ENTER

21
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A Program in DASIC

Line Other Part “Look at”
Number Key Word of the Statement Request®

1st ) .
Statement 10 PRINT HELLO THERE ENTER
2nd . i

Statement 20 PRINT YOUR NAME ENTER
3rd

Statement 30 END ENTER
Command RUN ENTER
Note:

(® Pressing the [ENTER] key tells the computer to “look at” (and store) what you have
just typed. You must press this key after each statement or command.

22
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Line Numbers

* Serve as a guide to the computer in running the program
¢ Tell the computer in what order it should carry out your instructions

* Normally are multiples of 5’s, 10’s, or some other multiples to leave space
for inserting new program lines between old ones

Note:
O Computer will start executing at lowest numbered line unless told to start
elsewhere.

O Although it is perfectly legal to number program lines more closely
(like 1, 2, 3, 4, etc.), don’t do it!

212
Key Words

* Never used alone

* Need line number

Always part of a BASIC statement that has some other part to it
Executed only after command RUN is typed and key is pressed

[ )

23
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What We Have Learned

Key words
— Used to make statements

Statements
— Must have line numbers and key words
— Used to make programs

Programs
— May vary in length

Commands
— Executed as soon as you type them and press [ENTER

24
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TI-99/4A Keyboard

Photo Courtesy of Texas Instruments Incorporated

25
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Special Function Keys on the
TI-99/4A Keyboard

KEY

ENTER

ALPHA
LOCK

SHIFT

SPACE BAR

FUNCTION

* Causes the computer to “look at” the line you just typed in and to act

accordingly. The key must be pressed each time you want to enter a
line from the keyboard.

— You may use up to four screen lines for each program line before
you press [ENTER].

—[%] or [] keys work exactly the same as the [ENTER] key except in
Edit mode. (Refer to [E] and below.)

Pressing this key until it “clicks” into place locks all of the alphabetical
keys into the Upper-case mode. The number and punctuation keys are
not affected, however. To release the key, just press
the key again and the keyboard returns to the Lower-case mode.

— You will use the computer with the key down
(Upper-case mode) for all the lessons in this book.

Some keys have two characters or symbols printed on the top. Use
the [SHIFT] key to type upper-case characters like the exclamation
mark (!), number symbol (#), dollar sign ($), ampersand (&), asterisk

(*), and percent symbol (%). The [SHIFT] key must be held down
while pressing a key to obtain the shifted character of that key.

— In the Lower-case mode, pressing the [SHIFT] key while pressing
any letter key will display the upper-case (capital) character of that
letter.

Operates just like the space bar on a regular typewriter. When you
press the [SPACE BARI, the computer leaves a blank space between
words, letters, or numbers.

— The [SPACE BAR] can be used to correct errors. This will be
explained in the section on Editing.

26



KEY
CTRL | -
FCTN | -

FCTN E’ .

(DELete)

FCTN|[2] -

(INSert)

FCTN|[3] -

(ERASE)

FUNCTION

Stands for “CONTROL.” This key is used primarily for telecommunica-
tions to permit entry of special control characters. To enter a control
character, hold down the key and press the appropriate letter
or number key. (For a list of Standard ASCII control characters, refer
to the Appendix of the User’s Reference Guide.)

Stands for “FUNCTION.” Several keys have an additional function that
is obtained by holding down the [ECTN] key while the other keys are
pressed.

— Most of the functions — “AID,” “CLEAR,” “QUIT,” etc. — are identi-
fied on the strip overlay packed with the computer. (If you have not
inserted this strip into the slot above the top row of keys on the
keyboard, do it now!)

— Note that certain symbols ({}, ~, [, ], 2, ”, etc.) are printed on the
front of several letter keys.

Holding down the key while pressing the [1] key will permit
you to delete characters from the program line. To delete characters,
position the cursor (using the or key) over the character you
wish to delete, then press the and [1] keys.

Puts the computer in Insert mode and permits you to insert characters
into the middle of a program line. To insert characters, position the
cursor (using the or [=] key) over the character immediately to
the right of the place you wish to insert characters, then press the

and [2] keys (the computer is now in Insert mode). After you
have pressed these keys, each time you type a character, the cursor
and every character of the program line that is not to the left of the
cursor are moved to the right.

— Each character you type is inserted into 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.

— To get out of Insert mode, press the [ENTER] key.

Erases the entire program line, including the line number you are
retyping, if you have not pressed the [ENTER] key.

— If the computer is in Edit mode, however, the entire line displayed
for editing is erased except the line number.

27



KEY

FCTN

(CLEAR
or BREAK)

FCTN

FCTN

(PROCD

FCTN
(AID)

FCTN

FCTN

(=)

or

(Forwardspace)

(BEGIN

(o]

(REDO)

(BACK

FCTN E

5

“—r

;

[(~]

9

A d

FUNCTION

* When you press the keys, you can perform several

functions, depending on when you press these keys.

— If a program is running, pressing stops the execution of
the program. The message BREAKPOINT AT LINE NUMBER is
displayed. To continue execution, type CONTINUE and then press
[ENTERI.

— If you are typing in a program line but do not wish to enter it,
pressing the keys causes the program line to scroll
(move) up on the screen, but that line is not entered (because you
have not pressed the key yet).

— If the computer is in Edit mode, the current line scrolls up on the
screen and the computer leaves Edit mode. Any changes you made
on the line before pressing the keys are ignored. That
is, the existing program line does not change.

These keys (BEGIN, PROC'D, AID, REDO, and BACK) have special
functions with software applications and will not be covered in this
book. (Applications packages or software packages are programs that
have been written for the user. These packages include games,
mathematics courseware, personal record keeping, and the like.

or cursor right key moves the cursor to the right one character
position. The cursor does not erase or change the characters on the
screen as it passes over them.

— When the cursor reaches the end of a line on the screen, it wraps
around the-screen and moves to the beginning of the next line
down. (Note! When the cursor reaches the end of its “logical line,”
which is four screen lines, pressing the has no effect.)

28



KEY FUNCTION

FCTN EI . or cursor left moves the cursor to the left one character position.
Using the does not delete or change the character it passes over.

(=)
or — When the cursor reaches the end of a line, it wraps around and
(Backspace) moves up one row and to the extreme right-hand end of the row.
(Note! If the cursor reaches the beginning of the line, pressing the
key has no effect.)
FCTN | |E * The up-arrow ([{t]) and down-arrow ([I]) keys work exactly like the
— key, except in Edit mode. (The Edit mode will be explained
(L) on subsequent pages.)
FCTN | |X
_—
(L&)
FCTN EI * You press these keys any time you want the computer to return to the
(QUIT) master screen, i.e., the screen you see when the computer is first
turned on.

— When you press these keys, all data or program information you
entered will be erased.

29
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Symbols Displayed with | SHIFT | Key
Held Down

These symbols appear as the upper symbols on keys with two characters:

SYMBOLS NAME HOLD DOWN THEN PRESS
! Exclamation
point SHIFT
At sign SHIFT |
# Number or
pound sign SHIFT
$ Dollar sign SHIFT
% Percent SHIFT
A Caret
(exponentiation) SHIFT (6]
& Ampersand SHIFT
* Asterisk SHIFT
( Open
parenthesis SHIFT 9]
) Close
parenthesis SHIFT
+ Plus sign SHIFT =
— Minus sign SHIFT
< Less than SHIFT [.] (comma)
> Greater than SHIFT [-] (period)
Colon SHIFT [;] (semicolon)

30
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Symbols Displayed with [ FCTN | Key
Held Down |

These symbols appear on the front of keys:

SYMBOLS NAME HOLD DOWN THEN PRESS
~ Tilde W
[ : Open bracket |E|
] Close bracket
. Line
? Question mark ]
’ Apostrophe (ol
“ Quote [P]
: —
{ Left brace
} Right brace
\ Reverse slant

N Reverse slant FCTN
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TI-99/4A Power-Up Rules

YOUR ACTION

1. Make certain the TI-99/4A micro-
computer is connected properly (refer
to the User’s Reference Guide if you
have questions).

2. If the tape recorder is connected, it
should be in the STOP mode. (This
procedure assumes that you are not
using a disk.)

3. Turn on the video display and set the
RF modulator to “Modulator.” (Make
certain that channel selection on the
television knob matches that on the
computer.)

4. Turn on the TI-99/4A. The power switch
is located on the lower-right front of the
console.

5. After a few seconds the message should
appear on the screen as shown.

6. Press any key on the keyboard and you
will see:

7. Now press [1] on the keyboard to select
TI BASIC. The screen will appear as
shown and you are ready to use Tl
BASIC.

Note:

b. —(cursor)

DISPLAY

TEXAS INSTRUMENTS
HOME COMPUTER
READY-PRESS ANY KEY TO BEGIN

HRINENREEREEE

© 1981 TEXAS INSTRUMENTS

G. TEXAS INSTRUMENTS
HOME COMPUTER

PRESS

1 FOR TI BASIC

TI BASIC READY

J

(O Whenever the flashing cursor (ll) appears on the screen, the computer is waiting for
you to enter something from the keyboard. The prompt character () marks the

beginning of each line.

32




PRACTICE 2

Becoming Familiar with Your TI-99/4A

Become familiar with the TI-99/4A microcomputer by doing the following:
1. Turn on the TI-99/4A using the Power-Up Rules (see page 32).

2. Where is the On-Off switch for the console located?

3. Locate the [SHIFT] key.
a. How many [SHIFT] keys are there on the keyboard?
b. Hold down the [SHIFT] key and press every key that has a second symbol on it
(e.g., pressing[1] and [2]). What happened?
(Note! If you see some symbols appear on the screen, don't worry about what they are
used for because you will learn about them later.)

c. What happens if you hold down the [SHIFT] key and press [1],[3],[6],[8],and[ &7

4. Locate the [FCTN] key.
a. Hold down the [FCTN] key and press every key W|th a symbol on the front of it except the
[E] and [X] keys. What happened?
b. What keys do you press to get a quote (), question mark (?), apostrophe ('), and open
bracket ([)?
c. Type CALL CLEAR to clear the screen. Then move the cursor right ((=]) by holding
down the [FCTN] key while pressing [D]. Starting at the beginning of a line (>), move
the cursor until it stops. How many lines did it move before it stopped?
d. Now move the cursor left ([<=]) by holding down the key while pressing [S].
How far did the cursor move before it stopped?
e. Hold down the [ECTN] key while pressing the [=] key. What happened?

5. Note that all the keys have a repeat feature that keeps the cursor moving or causes the
character to repeat until you release the key. (You try it!)

6. With the computer, you cannot type the letter “L” as the number “1." Also, you should
never substitute the letter “O" for the number zero. A slash () is used to help you
recognize a zero on the keyboard only. The computer screen displays the letter “O”
with squared “0" corners and displays a zero with rounded “O” corners to help you
distinguish them. But it is still difficult to distinguish them on the screen unless you

- know the difference. Experiment by typing a zero and then the letter “O” until you
recognize the difference on the screen.

7. Beware of the key! Holding down the key while pressing the [=] key
causes the computer to erase all data or program material you have entered.
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Your First Com
Program

SN

puter

What You Will Learn

1. To enter and RUN your first BASIC program.

2. To explain the purpose and use of the following BASIC commands:
CALL CLEAR, LIST, NEW, RUN.

3. To explain the purpose and use of the following key words:
PRINT, REM, END.

4. To explain the purpose and use of the following special function keys:
[CLEAR|, ENTER]|, [SHIFT], [<=], [ALPHA/LOCK], [CTRL], [FCTN].

5. To explain the purpose and use of the following miscellaneous points:
> (prompt), W (cursor), “” (quotes), line numbers, power-up rules.
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REVIEW

Special Function Keys on the
TI-99/4A Keyboard

KEY

ENTER

ALPHA
LOCK

SHIFT

SPACE BAR

FUNCTION

e Causes the computer to “look at” the line you just typed in and to act

accordingly. The key must be pressed each time you want to enter a
line from the keyboard.

— You may use up to four screen lines for each program line before
you press [ENTER].

—[{t] or [I] keys work exactly the same as the [ENTER] key except in
Edit mode. (Refer to [FCTN] [E] and [FCTN below.)

Pressing this key until it “clicks” into place locks all of the alphabetical
keys into the Upper-case mode. The number and punctuation keys are
not affected, however. To release the [ALPHA/LOCK] key, just press
the key again and the keyboard returns to the Lower-case mode.

— You will use the computer with the [ALPHA/LOCK] key down
(Upper-case mode) for all the lessons in this book.

Some keys have two characters or symbols printed on the top. Use
the key to type upper-case characters like the exclamation
mark (!), number symbol (#), dollar sign ($), ampersand (&), asterisk
(*), and percent symbol (%). The key must be held down
while pressing a key to obtain the shifted character of that key.

— In the Lower-case mode, pressing the [SHIFT] key while pressing
any letter key will display the upper-case (capital) character of that
letter.

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 be used to correct errors. This will be
explained in the section on Editing.
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KEY
CTRL | -
FCTN | -

FcTN][1] -

(DELete)

FCTN @ .

(INSert)

FCTN @ .

(ERASE)

FUNCTION

Stands for “CONTROL.” This key is used primarily for telecommunica-
tions to permit entry of special control characters. To enter a control
character, hold down the key and press the appropriate letter
or number key. (For a list of Standard ASCII control characters, refer
to the Appendix of the User’s Reference Guide.)

Stands for “FUNCTION.” Several keys have an additional function that
is obtained by holding down the key while the other keys are
pressed.

— Most of the functions — “AlID,” “CLEAR,” “QUIT,” etc. — are identi-
fied on the strip overlay packed with the computer. (If you have not
inserted this strip into the slot above the top row of keys on the
keyboard, do it now!)

— Note that certain symbols ({}, ~, [, ], 2, ”, etc.) are printed on the
front of several letter keys.

Holding down the key while pressing the [1] key will permit
you to delete characters from the program line. To delete characters,
position the cursor (using the or key) over the character you
wish to delete, then press the and [1] keys.

Puts the computer in Insert mode and permits you to insert characters
into the middle of a program line. To insert characters, position the
cursor (using the or key) over the character immediately to
the right of the place you wish to insert characters, then press the

and [2] keys (the computer is now in Insert mode). After you
have pressed these keys, each time you type a character, the cursor
and every character of the program line that is not to the left of the
cursor are moved to the right.

— Each character you type is inserted into 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.

— To get out of Insert mode, press the [ENTER| key.

Erases the entire program line, including the line number you are
retyping, if you have not pressed the [ENTER] key.

— If the computer is in Edit mode, however, the entire line displayed
for editing is erased except the line number.
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(Forwardspace)

KEY

FCTN []

(CLEAR
or BREAK)

FCTN

2]

(BEGI

FCTN

(=2}

O

(PROC'D)

FCTN

[~]

(AID)

FCTN

(REDO)

FCTN||9

(BACK

'

FCTN EE

(=)

or

FUNCTION

* When you press the [FCTN keys, you can perform several

functions, depending on when you press these keys.

— If a program is running, pressing stops the execution of
the program. The message BREAKPOINT AT LINE NUMBER is
displayed. To continue execution, type CONTINUE and then press
[ENTER].

— If you are typing in a program line but do not wish to enter it,
pressing the keys causes the program line to scroll
(move) up on the screen, but that line is not entered (because you
have not pressed the key yet).

— If the computer is in Edit mode, the current line scrolls up on the
screen and the computer leaves Edit mode. Any changes you made
on the line before pressing the keys are ignored. That
is, the existing program line does not change.

These keys (BEGIN, PROC'D, AID, REDO, and BACK) have special
functions with software applications and will not be covered in this
book. (Applications packages or software packages are programs that
have been written for the user. These packages include games,
mathematics courseware, personal record keeping, and the like.

. or cursor right key moves the cursor to the right one character

position. The cursor does not erase or change the characters on the
screen as it passes over them.

— When the cursor reaches the end of a line on the screen, it wraps
around the screen and moves to the beginning of the next line
down. (Note! When the cursor reaches the end of its “logical line,”
which is four screen lines, pressing the [=] has no effect.)
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KEY FUNCTION

FCTN E’ . or cursor left moves the cursor to the left one character position.
) Using the does not delete or change the character it passes over.

(
or — When the cursor reaches the end of a line, it wraps around and
(Backspace) moves up one row and to the extreme right-hand end of the row.
(Note! If the cursor reaches the beginning of the line, pressing the
key has no effect.)

FCTN IEI * The up-arrow ([{t]) and down-arrow ([{[]) keys work exactly like the
= ENTER] key, except in Edit mode. (The Edit mode will be explained
(i) on subsequent pages.)

FCTN [g
(1))

FCTN E * You press these keys any time you want the computer to return to the
QuIT master screen, i.e., the screen you see when the computer is first
( ) turned on.

— When you press these keys, all data or program information you
entered will be erased.
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REVIEW

TI-99/4A Power-Up Rules

YOUR ACTION

1. Make certain the TI-99/4A micro-
computer is connected properly (refer
to the User’s Reference Guide if you

%have questions).

2. If the tape recorder is connected, it
should be in the STOP mode. (This
procedure assumes that you are not
using a disk.)

3. Turn on the video display and set the
RF modulator to “Modulator.” (Make
certain that channel selection on the
television knob matches that on the
computer.)

4. Turn on the TI-99/4A. The power switch
is located on the lower-right front of the
console.

5. After a few seconds the message should
appear on the screen as shown.

6. Press any key on the keyboard and you
will see:

7. Now press[1]on the keyboard to select
TI BASIC. The screen will appear as
shown and you are ready to use Tl
BASIC.

Note:

DISPLAY

TEXAS INSTRUMENTS

HOME COMPUTER
READY-PRESS ANY KEY TO BEGIN

LTI

© 1981 TEXAS INSTRUMENTS

5. TEXAS INSTRUMENTS
HOME COMPUTER

PRESS

1 FOR TI BASIC

TI BASIC READY
>l —(cursor)

(O Whenever the flashing cursor (lll) appears on the screen, the computer is waiting for
you to enter something from the keyboard. The prompt character () marks the

beginning of each line.
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X

Getting It Together

» Step 1 — Write Your Program

» Step 2 — Get the Computer Ready

* Step 3 — Enter Your BASIC Program
» Step 4 — RUN Your Program

* Step 5 — Sign Off

Note:
O Step 5 means turning the computer off when you have finished
programming.

4




9.2

Typical Display Readout

10 PRINT
20 PRINT
30 END
RUN

“HELLO THERE”

“YOUR NAME”

~
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9.9
Writing Your First Computer Program

YOUR ACTION DISPLAY
1. Before you start typing your program, >TI BASIC READY
always type NEW and press the >H
[ENTER] key.
2. Type the line exactly as shown: f>m PRINT “HELLO THERE NAME!" |l \ ®

3. Use the [FCTN]| key to type the quota-
tion marks (”) and the [SHIFT] key for
the exclamation point (!).

4. Do not press the key yet!

5. Go back and examine your typed line
very carefully. Did you make a mistake?
If you did, just press the backspace key
() to move the cursor
back to that point and then type the
correct character(s).

6. Is everything OK? If it is, you can press >18 PRINT “HELLO THERE NAMEP ©
ENTER)|. (This tells the computer to > '
“look at” what you just typed in).

7. The prompt > and cursor i should
appear. The computer is saying, “It's
your turn...I'm waiting for you.”

Note:

(O NEW is a command that erases any program that may have been in the computer’s
memory, and typing NEW is an important first step in programming.

® Insert student’s name.

A slash is used in this book to distinguish a zero (@) from the letter “O.” Your screen,
however, will not display the slash.

© The TI-99/4A has 28 columns across the screen. If the line you typed has more
than 28 characters (including spaces, numbers, and symbols), the characters will “spill
over” or “wrap around” to the next line automatically.
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3.4

Executing Your Program

YOUR ACTION

1. Tell the computer to execute or run your
program. The command for this is
simple: RUN.

2. So type RUN and press |[ENTER]|.

3. If you made no mistakes, the display
will read:

4. If it did not work, try again (i.e., check
your program for errors).

5. If it did work, let out a yell, “HEY, | CAN
DO IT TOOY

Go to next page (if you completed this
one OK).

DISPLAY
CRUN
HELLO THERE NAME!
«x DONE »+
>H
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9.9

Common Errors

* Missing quotes (”)

* Too many quotes

Forgot the key word PRINT
Forgot the line number

Forgot to press |ENTER

Used the character “O” for the number “zero” ().

Note:
O Aslash is used to help you recognize a zero. Look at your keyboard
closely. The computer screen, however, displays the letter “O” with

squared corners and a zero with rounded corners. Make certain you can

distinguish between them!
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9.6

Writing Your First Computer Program
— Almost? (Correcting Errors)

PROBLEMS: (You forgot to follow instructions.)

1. Missing Quotes (”)
— You forgot to enclose everything after the word PRINT in quotation
marks. Don't forget to use quotation marks if you want something
printed!

2. Too Many Quotation Marks
— You typed too many. That won’t work either!

3. Forgot the Key Word PRINT
— You forgot to type PRINT. How will the computer know to PRINT
something if you don't tell it to?

4. Forgot to Type the Line Number
— Line numbers tell the computer where to start. The computer always
starts executing from the lowest numbered line unless you tell it to
start elsewhere.

SOLUTION:

If you have already pressed [ENTER|, you must retype the entire line to
correct your error.

« Type in the same line number you wish to change.

* Retype the line exactly as shown on the previous page. (But this time,
be more careful!)

e Then, check the line over for errors.

« If everything is OK, don't forget to press [ENTER]! Pressing ENTER

tells the computer to “look at” what you just typed and act accordingly.

Read this page if you had any errors! Then correct your errors before going
to the next page.
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9.7

Expanding Your Program

YOUR ACTION DISPLAY

1. You now have a program in the

computer (unless you turned it off. If

you did, retype the line as shown): >1@ PRINT "HELLO THERE NAME!"
2. Type in Line 20 exactly as shown: >20 PRINT “'M GOING TO MAKE
) YOU A SUPERSTAR!"
3. Check your new Line (20) very carefully, n

especially the quotation marks.

4. Everything OK? Press [ENTER].
(Remember, always press if
you want the computer to look at what
you typed.)

5. Let’s run your program. Type RUN and
press [ENTER].

6. If you did it right, the screen will read: CRUN
. . !
7. 2) lrt :;rcz) Ps?t work, check your program :::\EILICEE&EETR; m’: YOU A SUPE
RSTAR!
Go to next page. +x DONE #
|
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9.0

Using the PRINT Statement for Spacing

YOUR ACTION

. Look at your video display. Would you

like more space between the two lines?
OK, this is how you do it.

. Type in a new line as shown and then

press [ENTER].

Now type RUN and press [ENTER].

Wow! A PRINT “nothing” puts a space
between what you told the computer to
print in Lines 10 and 20.

Observe that the PRINT statement
(Line 15) was placed between Lines 10
and 20. Since you were smart enough
to number your lines by 10's, it was
much easier to modify your program.
(That's because you left room to insert
new lines between the old ones.)
Although it is perfectly legal to number
program lines more closely (like 1, 2,
3, 4), don’tdo it.

Go to next page.

DISPLAY

HELLO THERE NAME!
I'M GOING TO MAKE YOU A SUPE

RSTAR!

W

>15 PRINT
>l

(" >AUN

HELLO THERE NAME!

I'M GOING TO MAKE YOU A SUPE
RSTAR!

++ DONE

>H

-
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9.9

Inserting Remarks into a Program
(Dut Not Printing Them Out)

YOUR ACTION DISPLAY
1. Type Line 5 and press [ENTER] . (>5 REM THIS IS MY FIRST COMPU \
TER PROGRAM
2. Type RUN and press [ENTER]. (Itis the | (  SRUN \
same output as beforel) HELLO THERE NAME!
I'M GOING TO MAKE YOU A SUPE
Go to next page. RSTAR!
*k DONE *%
>l

Note:
(O REM stands for REMark. It is an important statement in BASIC.
O ltis often convenient to insert REMarks into a program. The main reason for inserting

REMarks is so that you or someone else can refer to them later and know what the
program is for and how it is used.

(O When you tell the computer to execute the program by typing RUN and pressing
ENTERY], it will skip over any number line that begins with the statement REM. The
REM statement will have no effect on the output of the program!
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3.10

Listing Your Program (Looking at
Your Program to See What It Contains)

YOUR ACTION DISPLAY
1. Type CALL CLEAR and press [ENTER/.
2. Type LIST and press [ENTER]: (You can CLIST
LIST your program anytime the prompt 5REM THIS IS MY FIRST COMP
> appears on the screen. UTER PROGRAM
10 PRINT “HELLO THERE NAME!"
15 PRINT
20 PRINT “I'M GOING TO MAKE
YOU A SUPERSTAR!"
>
3. You might want to LIST only one line. [>L|ST 20
Type LIST 20 and press [ENTER]. 20 PRINT “I'M GOING TO MAKE
(Make sure there is a space between YOU A SUPERSTAR!"
the word LIST and the line number, >A
otherwise you will get an INCORRECT
STATEMENT error.)
4. You might also want to LIST several CLIST 10-20
program lines, starting at one line and 1@ PRINT “HELLO THERE NAME!"
ending at another. For example, type 15 PRINT
LIST 10 - 20 and press | ENTEEI. 2@ PRINT “I'M GOING TO MAKE
YOU A SUPERSTAR!"
Go to next page. >H
Note:

(O CALL CLEAR is the command that will clear the screen. It's a good idea to do this
from time to time to make it easier to read.
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9.11

Ending Your Program

YOUR ACTION

1. The end of a program is the last state-
ment you want the computer to execute.
Most computers require you to place
an END statement after this point, so
that the computer will know it is finished.
However, the TI-99/4A does not
require an END statement.

2. Let's add an END statement to your

program. Type and [ENTER]:
3. Now type RUN and press [ENTER].

4. No change from before! The program
ended, but it did not print “END.”

5. Let’s make it print “THE END"””
(How do we do that?)

6. Oh, | remember! We need a PRINT
statement. So let’s try it. Type and

ENTER]:
7. Now RUN your program.

8. It worked again! (If not, check the
program.)

9. Note that there is no space between
“THE END” and the line above it. Why?
Because you did not tell the computer
to put a space between them!

DISPLAY
(>99 END
>RUN
HELLO THERE NAME!

I'M GOING TO MAKE YOU A SUPE
RSTAR!"

+» DONE *+

>

@98 PRINT “THE END"
>RUN
HELLO THERE NAME!

I'M GOING TO MAKE YOU A SUPE
RSTAR!
THE END

*» DONE *+

>H
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912

Using the Left-Arrow (| <=|) Key to Save
Retype Time (Before You Press the [ENTER

YOUR ACTION

1. You typed Line 10 as shown but have
not pressed [ENTER] (blinking cursor
at the end of that line indicates you -

have not pressed [ENTER]).

2. You wish to change the “D” to a “B” or
to PRINT AUBREY. So you use the
key to move the cursor to

the left one space at a time. (Don’t
forget to use the [FCTN | key.)

3. Now type “B” but don’t press [ENTER
yet. (Note that the cursor has moved to
the next letter “R.’)

4. If you have finished typing the line and
everything is correct, press [ENTER].
(Note that after you press
the blinking cursor moved to the begin-
ning of the next line.)

5. Remember you can always retype the
entire line but the key saves you
time.

Note:
(O Type NEW before you start.

DISPLAY

Key)

>1@ PRINT “AUDREY"

t
(blinking cursor)

~

Cm PRINT “AUOREY”

t
{blinking cursor)

~

( >1@ PRINT “AUEREY"
t
{cursor)

'\

>10@ PRINT “AUBREY”
. —(cursor)

\
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319
Some Tips on Editing

If you made a mistake in typing in a program line or if you wish to change an existing
program line, you can change a line by entering the Edit mode.

* Editing One Line Only

To enter Edit mode, you type the EDIT command followed by a line number (e.g., EDIT
10 and then press the |[ENTER| key).

— 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 the 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 (see example on next page).

— Changes can be made to any character on the line except the line number.

* Editing Several Lines

When you press the [ENTER] key, all changes you have made to the program line are
entered into the computer’s memory and the computer leaves the Edit mode.

— If you want the computer to stay in Edit mode because you want to make changes to
other program lines, then you should press [FCTN] and [E] ([ff]) or [FCTN] and
([ZD).

— Pressing the and [E] ([ff]) keys causes all changes you have made to the
program line to be entered into the computer's memory. The next lower-numbered
line in the program is then displayed for editing. If no lower 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 [{f] key.)

— Pressing the [FCTN]and ([Z]) keys causes all changes you made to the program line
to be entered into the computer's memory. The next higher-numbered program line is
then displayed by editing. If no higher program line exists, then the computer leaves
the Edit mode. The cursor does not have to be at the end of the line for the entire line
to be entered by the [{J] key.)
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3.4

Using the Edit Mode to Correct Errors

(After You Have Pressed the

YOUR ACTION

1. Type NEW and press [ENTER].

Type in Line 10 exactly as shown and

press |[ENTER].

Since you have entered this line in the
computer, you must enter the Edit
mode by typing:

(Leave a space between the word “EDIT”
and “107)

Now press [ENTER] . (Note the position
of the cursor.)

Move the cursor over the “I” in “IRROR”
by using the [=>] key. (Don't forget to
hold down the[ FCTN| key.)

Change the “I” to “E” by typing “E.” (Do
not press the[ENTER]| key yet!)

If this were the only change you wanted
to make, you would merely press the

ENTER)| key to get out of Edit mode.
But let’'s change the word “IS” to “WAS.”

a. Using the [<=] key, move the cursor
over the “I” in the word “IS””

b. Now type “A.” (Note the position of
the cursor.)

ENTER

Key)

DISPLAY

>TI BASIC READY
>10 PRINT “THIS IS AN IRRCR"

Gm 12

>EDIT 10
10 [PIRINT “THIS IS AN IRROR”

t
(cursor)

CEDIT 10

1@ PRINT “THIS IS AN [IJRROR"

t
/>EDIT 10

(cursor)
1@ PRINT “THIS IS AN [EIRROR”
1
(cursor)

_J

>EDIT 10
10 PRINT “THIS ]IS AN ERROR"
t
(cursor)

>EDIT 10
10 PRINT “THIS A[S] AN ERROR"
t
(cursor)

)
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Y44 (Cont.)

YOUR ACTION

c. To insert a “W,” position the cursor
over the “A” using the [<=]key. (Don't
forget to hold down the | FCTN] key!)

d. Press the [INSERT] key. (i.e., hold
down [FCTN] and press [2].

e. Now type “W” and you will see that a
“W” was inserted. (Notice that the
cursor moved to the right.)

f. If you have finished making all of
your changes, press the [ENTER | key.

DISPLAY

>EDIT 10
1@ PRINT “THIS[AS AN ERROR"
1
(cursor)

(>EDIT 10 \

1@ PRINT “THIS [Al5 AN ERROR"
t
(cursor still here)

cEDIT 10 \

18 PRINT “THIS W[AIS AN ERROR”
t

(cursor)

>EDIT 10
1@ PRINT “THIS WAS AN ERROR"

o
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915

Some Helpful Keys and Commands
to Remember

ACTION KEY(S) TO PRESS COMMAND
e Clear screen and

home cursor (space bar) [CI[LI[EIAIR] CALL CLEAR
* Enter data [ENTER], [FCTNI[%], [FCTN][{] _
« Execute a program [RIUIIN] and [ENTER RUN

BREAK

* Stop program [FCTN] [4] ([CLEAR]) STOP

execution END
¢ CONTINUE program [CIOINITINIUIE] and [ENTER CONTINUE
* LIST program [L[SI[T] and [ENTER LIST
» Backspace

(cursor left) FCTN _—
* Forward space

(cursor right) FCTN -
* Return to

master screen [FCTNI[= ([QUIT)) _  ®
* Erase an entire

program line FCTN]

(before [ENTER | key FCTN (ERASE]) -

is pressed
Note:
® When you press |QUIT|, all data or program material you have entered will

be erased.
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9.16

Learned in This Section

COMMANDS*

CALL CLEAR

e LIST
— LIST MM

* NEW
* RUN

*Executed as
soon as you
type them and
press

Note:

KEY WORDS**

PRINT “MESSAGE”
PRINT (SPACE)
REM

END

**Used to make
statements.
Statements are
executed after
you type RUN and
press [ENTER

MISCELLANEOUS

> Prompt
Il Cursor

“ ” Quotation
Marks

Line Numbering

Keyboard
Layout

TI1-99/4A
Power-Up Rules

QUIT
DONE

(O MM = Any line number (e.g., 10, 20, 30, etc.)
(O Always leave a space between a key word and a line number (MM); otherwise an error

will occur.

SPECIAL

FUNCTION

KEYS

FCTN
ENTER

ALPHA
LOCK

(O You will use the computer with the [ALPHA/LOCK] key down (Upper-case mode) for
all lessons in this book.

(O If you don’t understand everything on this page, stop! Go back over this section until
you understand it thoroughly!
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ASSIGNMENT 93-1

1. Write a program to print on separate lines:
a. Your name
b. Your entire address
c. Your telephone number

2. Expand your program to include the following:
a. REM statements to describe your program
b. Spacing between each of the lines displayed (printed)
c. An END statement

3. Type your program and enter it.
4. RUN your program.
5. LIST your program.

Note:
O Write your program on paper and get it checked by your teacher first.
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PRACTICE 3

Writing and Running Your First Program

1. Write a program to PRINT the following:
a. Your name (first and last)
b. Your school's name
c. Your teacher’'s name

2. Enter and RUN it.

PRACTICE 4

Inserting Remarks and Spacing into
Your Program

1. If you have erased the program from Practice 3, rewrite the program and do the following:
(If you still have the program from Practice 3 in the computer, you do not have to rewrite
the program.)

a. Add a new program line with a REM statement to your program (any remarks you want
to make). .

b. Have the computer insert one space between your name and your school’'s name in the
output on the display (that is, you add the necessary program line).

c. Have the computer insert two spaces between your school’s name and your teacher's
name in the output on the display.

PRACTICE 5

Listing and Ending Your Program

1. Rewrite the program from Practice 4 and do the following (Again, if you have the program in
the computer, you don't have to rewrite it. But in case you don't know what is in the computer,
just type NEW and rewrite the program.):

a. Add an END statement to tell the computer it is the end of your program.
b. Add a statement to have your computer PRINT “THE END."
c. RUN your program.

2. LIST your program.
a. How large is your program now? (How many lines?)
b. Copy the program in your notebook.
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More Programming Tools

What You Will Learn

1. To enter and RUN more BASIC programs: mathematical programs, area of
rectangle program.

2. To explain the order of mathematical operations using the M.D.A.S. rule.
3. To explain the purpose and use of the key word: LET.

4. To explain the purpose and use of the mathematic operators: multiply (*),
divide(/), add (+), subtract (—), exponentiate or raise a number to a
power(A).

5. To explain the function and use of commas, semicolons, and PRINT zones.
6. To identify variables that can be used with TI BASIC.

61



REVIEW

COMMANDS*

CALL CLEAR

LIST
— LIST MM

* NEW
* RUN

*Executed as
soon as you
type them and
press

Note:

KEY WORDS**

PRINT “MESSAGE”
PRINT (SPACE)
REM

END

**Used to make
statements.
Statements are
executed after

you type RUN and
press (ENTER]

MISCELLANEOUS

> Prompt
Il Cursor

“ " Quotation
Marks

Line Numbering

Keyboard
Layout

TI-99/4A
Power-Up Rules

QUIT
DONE

(O MM = Any line number (e.g., 10, 20, 30, etc.) _
(O Always leave a space between a key word and a line number (MM); otherwise an error

will occur.

SPECIAL
FUNCTION
KEYS

FCTN
ENTER

‘ALPHA
LOCK

(O You will use the computer with the [ALPHA/LOCK]| key down (Upper-case mode) for
all lessons in this book.

(O If you don’t understand everything on this page, stop! Go back over this section until
you understand it thoroughly!
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Math Operators

= (Equals) *  (Multiply)

+ (Add) / (Divide)

— (Subtract) A (Exponentiation)
Note:

O Exponentiation (A) means raising a number to a power like 22, 23, or 24,

4.2
Order of Arithmetic Operations

* Multiply — Divide — Add — Subtract (left to right)
— “My Dear Aunt Sally”

* If parentheses are used:
— the innermost set of parentheses is simplified first, followed by each
successive set outward.
— the M.D.A.S. order is followed inside all sets of parentheses.
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4.9

Order of Operations Example
(without Parentheses)

« If there are no parentheses, the computer performs operations by going
from left to right doing exponentiation operations (A) first. Then (*) and (/)
are done in order from left to right and finally (+) and (—) are done in order
from left to right. (Remember M.D.A.S.!)

* Example:

4+5+4A3—4/2=
4+5+64 —4/2=
4+ —4/2 =
4+ 320 —[2]=
(324 | — 2 =[322]
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Order of Operations Example
(with Parentheses)

* If there are parentheses, the computer starts at the inner pair of parentheses
and converts everything to a single number. Then the computer repeats the
process with the next pair of parentheses working “inside” out.

* Example:

((6+4)+2) /4=
( *2) /4=
[20]/4 = [5]

Note:

O The same answer can be worked out first on paper and then on the
computer. If you type in

PRINT ((6+4)  2) /4

and press [ENTER|, the computer will print out 5.
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EXERCISE 4-1

* You try some now (without parentheses).
1. 2A3+4+x5—-4/2+5=_____
2. 14—-2+2+6—2+3+2=_____
3. 14/2+«3—2A3+4=
* Now try some with parentheses.
1.6+ (9*2) =
2. 6+09*2))*5=____
3.3x((4+6+2))*(9383—-1))=____

Note:

O You should work these out on paper. If you use the computer to check
the answers, be sure to use the word PRINT and leave off the equals sign
(=). For example, type

PRINT2A3+4+5—-4/2+5

and press [ENTER)|.
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SUMMARY

Tips on Using Parentheses

* When in doubt, use parentheses. They can’'t do any harm!
— Use parentheses around operations you want performed first.

* Make sure that every left parenthesis has a matching right parenthesis.
— Count them to be sure!

* Order of operations:

— Innermost pair of parentheses first (M.D.A.S. rule inside parentheses).

— Then work “inside” out.
— In case of a “tie,” computer starts to the left and works right doing
exponentiation (A) and the M.D.A.S. rule.
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4.5

Numeric Variable Names Used with Tl BASIC

May be one or more characters in length
— up to 15 characters may be used
— must not be a reserved word (see below)

Must begin with a letter (A-Z), an at sign (@), a left bracket ([), a right

bracket (]), a back slash (\), or a line ()

— may be followed by another letter, the at sign (@), or the line ()
or

— may be followed by a digit (8-9)

* Some examples of numeric variable names include:
—ABCDEFGHILJKLMNOPQRSTUVWXY, Z
— A1, A2, B1, B2, C3, C5, D9, N9, P4, Q1, R6, Y7
— AA, AZ, GP, MU, ZZ, BB, XY, LL, FG, LE, RE
— ALPHA, BASE, TOTAL, SUM, TABLE, NAME, DATE

(You get the picture! Using the above combinations, you can use
approximately 900 variable names.)

There are some words with special meaning in the BASIC language and

they cannot be used as numeric variable names.

— The complete list of reserved words, which cannot be used in variable
names, appears in the T/ User’s Reference Guide.
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4.6
Program for a Mathematical Operation

Other Part of
Line No. Key Word Statement
10 LET X=5 ENTER
20 LET Y=12 ENTER
30 LET Z=X+Y ENTER
40 PRINT Z ENTER
99 END
RUN
Note:

O LET is an optional key word for Tl BASIC. Some computers require you
to use LET, however. Beware of this if you use another computer.

O [ENTER] is not part of the program. It is just a reminder to press it after
each line.

(@]
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4.7

Analysis of the Program
for a Mathematical Operation

Line No.

10

20

30

40

99
RUN

.‘Ei‘i,

Statement

LET X=5

LETY =12

LET Z = X+Y

PRINT Z

END

Meaning to Computer

Assign a value of 5 to variable X
Assign a value to 12 to variable Y

Take the values of X and Y, multiply
them together, and assign the
resulting value to the variable Z

PRINT the value of Z (which is 60 in
the example)

END Program

Execute Program
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EXERCISE 4-2

Assigning Numeric Values to Variables

* Fill in the values of the variables on each line in the program.

19 LET A=12 12
20 LETB=8 8
30LETC=A+B >
40 LETD=A-B -

60 PRINT A;B;C;D;E
70 LET A=A* 10 — -
80 LETB=A+B -
99 LETW=A+B

50 LET E=A"B =

1908 PRINT W
110 END




4.0
A Mathematical Program: Area of Rectangle

“YOUR ACTION DISPLAY

1. Type NEW. ( TI BASIC READY \
2. Type and enter.
>10 REM AREA OF A RECTANGLE
>20 REM AREA = LENGTH X WIDTH
>30LETL=10

SAPLETW =5

>50 LET A = LsW

>B0 PRINT A

3. Type RUN and press |[ENTER)|. CRUN \
50

** DONE »*

p |

Note:

O We said in Line 60 PRINT A. There were no quotes around the letter A because we
wanted the computer to PRINT the value of A. If we wanted the computer to PRINT
the exact word or letter, we would put quotes around the word or variable.

72



49

Area of Rectangle Program Modified

YOUR ACTION
1. Add Line 70.

2. Type RUN.

3. Add Line 80.
4. Type RUN.

5. Add Lie 90.

6. Type RUN.

7. LIST the program.

Note:

DISPLAY
(>7E) PRINT*THE AREA ="A N
>RUN
50

THE AREA = 50

f>8lZ) PRINT“THE AREA IS",A \
>RUN
50
THE AREA =50

THE AREA 1S 50

THE AREA IS 50
THE AREA IS 50 SQ.INCHES

++ DONE *+

CLIST ﬁ

10 REM  AREA OF A RECTANGLE
20 REM AREA =LENGTH » WIDT
H

30 LET L=10

40 LET W=5

950 LET A=L-W

60 PRINT A

70 PRINT “THE AREA ="A

80 PRINT “THE AREA IS".A

90 PRINT “THE AREA IS";A;"SQ

. INCHES"

>

CQEJ PRINT“THE AREA 1S";A;"SQ \
INCHES"
>RUN
50
THE AREA =50

(® The semicolon in Line 70 caused the value of A to be PRINTed next to a label,

namely, THE AREA =.

©©
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The comma in Line 80 caused the value of A to be PRINTed separated from a label.

© The semicolons in Line 90 caused the value of A to be PRINTed between two labels.
A space is automatically inserted before and after a numeric variable when PRINTed.
This may not be true for other microcomputers.

© There are four different outputs in this RUN since the program contained four different
PRINT statements (Lines 60, 70, 80, and 90).

ASSIGNMENT 4-1

1. Write a program to find the area of a triangle.
a. GIVEN: A= 1/2BH whereB=5,H=10
b. Include REM statements
c. Have the program PRINT “THE AREA="; (your answer); “SQ. FT.”

2. Write a program to find the volume of a rectangular solid.
a. GIVEN:V=LWH whereL=5W=10,H=2
b. Include REM statements
c. Have the program PRINT “THE VOLUME="; (your answer); “CUBIC IN.”

3. Write a program to convert Fahrenheit to Celsius.

a. GIVEN: C = (F — 32) X (5/9) where F = 75°

b. Change the value of F to 45° and RUN the program again.
4. Write a program to convert Celsius to Fahrenheit.

a. GIVEN: F =9/5 X C + 32 where C = 20°
b. Change the value of C to 35° and RUN the program again.

Note:

(O Remember that a formula must be written in proper computer form in your programs,
i.e., A =1/2*B*H for area of a triangle.
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SUMMARY
PRINT and LET

* LET is an optional key word in Tl BASIC.
— Other computers using BASIC might require the use of LET.

* Acomma in a PRINT statement tells the computer to leave several spaces
between items separated by the commas.

* A semicolon inserts one space between two items it is separating on the
same line if the two items include a numeric variable and a “message.”

Note:

O 18 PRINT “A”  tells the computer to print the letter A.
10 PRINT A tells the computer to print the value of the variable A
(a number).
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PRINT Zones

Zone 1 Zone 2
14 Spaces 14 Spaces

*LEEDS*MIDDLESCHOOLCOMPUTER

* The TI-99/4A output is divided into two PRINT zones.
— Each PRINT zone has 14 spaces for up to 14 characters.
— The TI-99/4A can display up to 28 characters per line
(2 X 14 = 28).

« Commas are used to tell the computer to move to the next PRINT zone.
— The cursor moves to the next PRINT zone each time a comma is
encountered.

Note:

O Try typing in the words shown above. Count each character or symbol as
you type it. Also note that there are no spaces between characters.
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411
PRINT Zones and the Use of Commas

YOUR ACTION DISPLAY
1. Type NEW and press [ENTER]. TI BASIC READY
2. Type Line 10 and press [ENTER]. >10 PRINT“ZONE 1",“ZONE 2"
3. Type RUN and press [ENTER|. >RUN
ZONE 1 ZONE 2 ®
** DONE »*»

Note:
@ There are two (2) 14-character PRINT zones per line (since 2 X 14 = 28, the screen
can display up to 28 characters per line).

The comma tells the computer to move to the next PRINT zone each time a comma is
encountered in a PRINT statement.
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Semicolon versus Comma

YOUR ACTION

. Type NEW and press [ENTER].

. Type Line 10 exactly as shown,

then press [ENTER] .

. Type Line 20 exactly as shown,
then press [ENTER| .

Type RUN and press |[ENTER] .

. Type NEW and press |[ENTER;/.

Type Lines 30, 40, 50, and 60
as shown.

. Type RUN and press [ENTER].

Note:

(O On the TI-99/4A, when the semicolon is used between two numeric variables in a
PRINT statement, the computer automatically inserts one space between them. This
might not be true with other computers, so beware!

DISPLAY

( TI BASIC READY

>1@ PRINT"A";"SEMICOLON";"PAC
KS™“ITEMS"“CLOSE";"TOGETHE
R

>20@ PRINT"BUT A","COMMA",“LEA
VES”,"SPACES”

K>RUN

ASEMICOLONPACKSITEMSCLOSE
TOGETHER

BUT A COMMA
LEAVES SPACES

~

fTI BASIC READY

>30 LET A=5
>40 LET B=10
>50 LET C=15
>60 PRINT A;B,C

>RUN
5 18 15

++ DONE ++
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SUMMARY
Use of the Semicolon and Comma

* The effect of the semicolon varies from ‘computer to computer, but it is
always true that a semicolon leaves less space within the output than
a comma.

* GENERAL RULE:
When you want more than one item on the same line and
— if you want your results or output spread out, use a comma
— if you want your results or output closer together, use a semicolon

 EXCEPTION:
A numeric variable will have a space before and after the number when
PRINTed on the TI-99/4A. For example, if your program contained the
following line:

60 PRINT“THE AREA IS”;A;“SQ. INCHES”
the output will look like this (if A = 50):
THE AREA IS 50 SQ. INCHES

Notice that there is space before and after the number 50 in the output,
even though the PRINT statement contains semicolons.
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PRACTICE 6

Perimeter of a Rectangle Program

Part |
1. Enter and RUN this program:

1@ REM PERIMETER OF A RECTANGLE
20 REM P=2+L+2*W

30 LET L=8

40 LET W=4

50 LET P=2*L+2*W

60 PRINT P

2. Add a new program line to include a label on your answer. For example, THE PERIMETER
OF THE RECTANGLE IS 26 INCHES.

3. Add new program lines to PRINT the following:
a. THE LENGTH OF THE RECTANGLE IS 9 INCHES.
b. THE WIDTH OF THE RECTANGLE IS 4 INCHES.

Part Il
1. Do not type NEW.

2 Change the values of L and W in the program. (Think before you change the lines! How many
lines do you have to change? Change only those lines!)
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PRACTICE 7

Program Using Mathematical Operators

1. Enter and RUN this program:

10 REM MATH PROBLEMS
20 LET A=75

30 LET B=50

40 LET C=A+B

90 PRINT C

2. Change the values of A and B in the program and RUN it. Fill in the results;: A=
B= , C=

3. Add a program line to label the answer. Example: THE SUM IS (your answer).

4. Write a program to multiply (+) two numbers (any two).

5. Add the program line to PRINT: “THE PRODUCT OF” (your no.) “*” (your no.) “IS”
(your answer). Example: THE PRODUCT OF 5+5 IS 25,

6. Write a program to divide (/) two numbers (any two).

7. Add the program line to PRINT: “THE QUOTIENT OF” (your #) “/” (your #) “IS” (your
answer). Example: THE QUOTIENT OF 19/2 IS 5.

8. Write a program to subtract (—) two numbers (any two).

9. Add the program line to PRINT: “THE DIFFERENCE BETWEEN" (your #) “—” (your #) “IS”
(your answer). Example: THE DIFFERENCE BETWEEN 10—5 IS 5.

Additional practices for this part will be found in the back of the book.
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Scientific Notation

What You Will Learn

To understand and use scientific notation.

Review and.Feedback

The purpose of this part of the program is to evaluate students’ overall
performance and determine which students are having problems. The
students who are having problems will be given the opportunity to review
concepts they have not mastered. The review and feedback phase is divided
into the following parts:

1. Exam — written/lab ,
2. Open discussion with students about their concerns and interests
3. Evaluation of student’s performance

4. Recommendations
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Scientific Notation

« Scientists often express large numbers like 186,000 and small numbers like
0.00015 as the product of two numbers.

* Example:
a. 186,000 = 1.86 X 105
b. 0.00015 = 1.5X10-4
c. 764,000 = 7.64 X105
d. 0.0347 = 3.47 X 10-2

e. 5,000,000 = 5 X 106

84



9.2

Scientific Notation (Cont.)

Scientific
Ordinary Scientific Notation on
Notation Notation TI1-99/4A
50,000,000,000 = 5X101 = 5.E+10
00000000003 = 3X10-1 = 3.E—M
0000000000006 = 6X10-13 = 6.E—13
1300000000000000 = 1.3 X 1015 = 1.3E+15
1780000000000000 = 1.78x1016 = 1.78E+16

* The TI-99/4A uses scientific notation for very large and very small numbers.
* Rule 1: E + 13 means move the decimal point 13 places to the right.
* Rule 2: E — 13 means move the decimal point 13 places to the left.

Note:

(O Numbers with 11 or more digits are automatically converted to scientific notation on

the TI-99/4A.
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ASSIGNMENT 5-1

1. Enter and RUN the following program:

5 CALL CLEAR

10 LET A = 5000000000000
20 LET B = .0000000000123
30 LET C = .00000000017865
40 LET D = 176500000000000
5@ PRINT ABCD

2. Experiment with scientific notation until you feel comfortable with it.
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[REVIEW AND FEEDDACK

. Quiz — written/lab

. Open discussion with students on concerns and interest
Evaluation of students’ performance

Recommendations
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10.

11.

12.

13.

14.

15.

. Do you like working with computers?

. What things do you like most about computers?

Feedback Questionnaire

_— If not, why not?

yes,

What do you dislike most about computers?

If you were a design engineer and could design the computer to do any-
thing you wanted it to, what kinds of things would you include in your design?
(Use your imagination!)

. What was the hardest thing for you to understand about the computer so

far?
What was the easiest thing for you to understand?

Were you afraid or nervous when you first used the computer?
Do you feel comfortable using the computer now?

yes, no

yes, no

. Would you prefer to be doing something else rather than learning about

computers? If yes, what would you like to do?

yes, no

Is the teacher going too fast, too slow, or just right for you?
Do you find the lessons interesting, boring, or so-so?
If you could teach this course, what would you do to make the lessons
more interesting?

Have you decided what you want to do for a vocation?
If yes, what?
Would you like to take additional courses to learn more about computers
and programming? ____

Do you have any additional comments?

yes. no
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PRACTICE &

Scientific Notation

1. Convert the following to standard scientific notation (Example: 5,000,000 = 5X106):

7,120,000,000

000007

00000008

6,100,000,000,000

80000000000 O0DDD (16 zeroes)
8000000000000000 (15 zeroes)
913,000,000,000
77,000,000,000,000
4(9,000,000,000,000

3210000000

S@ 00T

[ —

2. Change the above numbers to computer scientific notation used in the TI-99/4A.
(Example: 500,000,000,000 = 5.E+11).
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Relational prs ad
IF-THEN/GOTO Statements

What You Will Learn

1. How computers compare (or relate) one value with another.

2. To explain the purpose and use of the six relational operators: =, >, <,
<=, >=,<>
3. To explain the purpose and use of the key words IF-THEN, GOTO.

4. To write, enter, and RUN programs that use IF-THEN and GOTO
statements.

5. To understand and use the counting program.

AN



61

Relational Operators

« Relational operators allow a computer to compare one value with another.
— The three relational operators include:

Symbol Meaning Examples
= Equals A=B
> Greater than A>B
< Less than A<B
— Combining the three operators above we have:
<> Is not equal to A<>B
<= Less than or A<=B
equal to
>= Greaterthanor A>=B
equal to

Note:
O To distinguish between < and >, just remember that the smaller part of
the < symbol points to the smaller of two quantities being compared.
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6.2
IF-THEN (Conditional Branching)

* |F-THEN is used in conditional branching.
— That is, the program will “branch” to another part of the program on the
condition that it passes the test it contains.
— If the test fails, the program simply continues to the next line.

* Example:

KEY KEY “YES]Y
LINE NUMBER | | worp | | CONDITION TO BE TESTED | | worp | [IF “YES” BRANCH TO LINE NO.

20 IF A=5 THEN 50
30

/

IF “NO” NEXT LINE
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6.9

Sample Program Using IF-THEN

* Program:

TBLETA=05

20 IF A=5THEN 30

30 PRINT “A DOES NOT EQUAL 5"
40 END

50 PRINT “A EQUALS 5"

RUN

* The screen should display:
A EQUALS 5

» Why is Line 20 a conditional branching statement?
— What's the condition or test?
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EXERCISE 6-1

IF-THEN
Given: A=10,B=20 C=230

Exercise Condition Is Branch to

No. Statement (TorF) (Line N)
1. 10 IF A = B THEN 40 F 20 ®
2. 10-IF A <> B THEN 50
3. 10 IF A> B THEN 60
4. 10 IF A< B THEN 70
5. 10 IF C <= A + B THEN 80
6. 10 IFC> A+ B THEN 90
7. 10 IF B > A THEN 100
8. 10 IF B/A >= C/A THEN 110
9. 1PIFA*B<=A*C THEN 120

10. 10 IF C/A <= A * B THEN 130

Note:
@ If condition is false (F), the computer will execute the next line (i.e., 20).
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6.4

A Counting Program Using IF-THEN

YOUR ACTION

1. Type in these lines.

2. RUN the program.

DISPLAY

f>’| LET J=0

>20 LET J=J+1
>30 PRINT J
>40 IF J<10 THEN 20

e

0o NOO MDD -

EXERCISE 6-2

Modify above program to count to 50 by 5’s.
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6.5

IF-THEN Counter Program

10J=0
20Jd=Jd+1
30 PRINT J,
40 |F J <4 THEN 20
o END
Program Analysis
Program “J” Counter
Initialize Execution Status Display
10J=0
1st Time 20J=J+1 1]=0+1
30 PRINT J,
C4® IF J < 4 THEN 20
2nd Time 20J=J+1 [2]=1+1
30 PRINT J,
C40 IFJ<4 THEN 20
3rd Time 20J=J+1 Bl=2+1
30 PRINT J,
C40 IF J <4 THEN 20
4th Time 20J=J+1 [4]=3+1
30 PRINT J
40 IF J <4 THEN 20
END 50 END 2
4
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EXERCISE 6-3

GOTO (Unconditional Branching)

* Type and RUN this program:

10 CALL CLEAR
20 PRINT “YOUR NAME”;
30 GOTO 20

* What happened?

— Do you know how to stop the program? (What about the and
keys?)

— What does Line 30 tell the computer to do?

— Are there any tests or conditions to be satisfied in Line 30 before it does
what it has to do? _

— Do you understand now why the GOTO statement is called an uncondi-
tional branching statement?
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EXERCISE 6-4

GOTO/IF-THEN

 Study the program below and write the message that would be
printed if the program were executed.

10 PRINT “WELCOME TO LEEDS MIDDLE SCHOOL"
20 GOTO 60

25 PRINT

30 PRINT “HELLO SUPERSTAR"

39 END

40 PRINT “COMPUTERS ARE MY THING”
50 GOTO 100

60 IF A=5THEN 140

7@ PRINT “COMPUTER WORKSHOP”

80 GOTO 40

9@ REM A TRICKY PROGRAM

1B LETA=5

1180 GOTO 60

120 PRINT “AND I'M A SUPERSTAR!”

130 GOTO 25

140 PRINT “TI-89/4A MICROCOMPUTER"
150 PRINT “I CAN DO IT TOO"

160 PRINT “| SPEAK BASIC”

170 GOTO 120
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ASSIGNMENT 6-1

» Write a program of your choice using conditional (IF-THEN) and uncondi-

tional (GOTO) statements.

* Write a counting program, counting to 100 by 10’s.

6.6

What We Have Learned

Relational operators: =, >, <, <>, <=, >=
IF-THEN

GOTO (no space between GO and TO)
Conditional branching

— If condition is met (i.e., True), branch to designated line in program.
— If condition is not met (i.e., False), go to next line number in program.

Unconditional branching

— GOTO line XX (no conditions or tests required).

— A GOTO statement, as the name implies, forces the computer to go to a
specific statement anywhere in the program.
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PRACTICE 9

Using IF-THEN

Part |
1. Enter and RUN the following program:

1DLETA=10

20 IF A= 10 THEN 50

30 PRINT “A DOES NOT EQUAL 10"
40 END

50 PRINT “A EQUALS 10"

2. Change Line 10 to LET A =5 and then RUN it.
3. Change Line 10 to LET A = 3 and then RUN it.

Part Il
1. Write a program that assigns a value to variables A and B and prints either “A IS GREATER

THAN B” or “B IS GREATER THAN A"
2. Change the values of A and B and RUN the program several times.
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PRACTICE 10

Counting Program Using IF-THEN

1. Enter and RUN this program:

1BLETJ=0
2BLETJ=J+1

30 PRINT J

40 1F J <10 THEN 20

Write a program to count from 1 to 15.
Write a program to count to 50 by 5's.
Write a program to count to 100 by 10's.

o &~ 0P

Write a program to count from 15 to 30 and PRINT the answers in one column (vertically).

Example: 15
16
17
18
and so forth

6. Write a program to count from 20 to 40. PRINT answers horizontally in two columns.

Example:
20 21
22 23
and so forth
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S

he IN P Stateent

What You Will Learn

1. To explain the purpose and use of the key word INPUT.
2. To explain the purpose and use of INPUT with built-in PRINT.

3. To explain the purpose and use of a trailing semicolon in a PRINT
statement.

4. To identify and use string variables.
5. To explain the difference between numeric and string variables.
6. To write, enter, and RUN programs that use the concepts of this lesson.
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Description of the INPUT Statement

Statement Function

10 INPUT A« Causes the computer to stop, PRINT a ?, and wait for you to type in a
number.

* After you type in a value for A, the computer continues the program
when you press the [ENTER| key.
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Example of the INPUT Statement

YOUR ACTION

1. Type NEW and press |[ENTER|.

2. Type and enter Lines 5 and 10 as
shown.

3. Type RUN.

4. Enter a number (e.g., type 5 and press

ENTER]).

5. RUN this program several times to get
the feel of it.

Note:

DISPLAY

TI BASIC READY

>5 PRINT “THE NUMBER IS"
>10 INPUT A

>RUN
THE NUMBER IS
Il

THE NUMBER IS
?5

s

*+ DONE **

>H

® The question mark on the screen means, “It's your turn and I'm waiting.”
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JAS)

The INPUT Statement with Built-In PRINT

-t

2.

YOUR ACTION

. Type NEW and press [ENTER|.

Type in the program as shown.

. RUN the program and enter a 5 when
the program stops for the INPUT.

. Type Line 5 to read:

. RUN the program again; entera 7
when the program stops for the INPUT.

. Change Linev5 to read:

. Delete Line 10 by typing 10 and
pressing |[ENTER] .

. RUN the program and enter a 9 when
the program stops for the INPUT.

. LIST the program and RUN it several
times, entering a different number each
time.

DISPLAY

/ TI BASIC READY

>10INPUT A
>20 PRINT “THE NUMBER WAS";A

>5 PRINT “WHAT IS THE NUMBER"

K>RUN

WHAT IS THE NUMBER
>l
THE NUMBER WAS 5

** DONE »+

_J

>RUN
WHAT IS THE NUMBER?l
THE NUMBER WAS 7

++ DONE ++

()5 PRINT “WHAT IS THE NUMBER";

A

[>5 INPUT “WHAT IS THE NUMBER"

/;F!UN

WHAT IS THE NUMBER
THE NUMBER WAS 9

++ DONE +*

QST

A
20 PRINT “THE NUMBER WAS";A

>H

5 INPUT "WHAT IS THE NUMBER"
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Note:
@ A semicolon in Line 5 puts the question mark on the same line as the message.

An INPUT statement has a built-in PRINT feature, allowing you to combine a PRINT
with an INPUT for the message you want! The resulting RUN was exactly the same
except the “?” was not generated.

© INPUT with built-in PRINT has the following format:
5 INPUT “WHAT IS THE NUMBER™A

t \ / /N
Line Key Message Colon Variable
Number Word

If you want a question mark (?) at the end of the message, you would make sure it was
the last character before you closed the quotes.

74

Area of Rectangle Program
(Using INPUT Statements)

10 REM AREA OF A RECTANGLE
2SOREMA=L+W

30 PRINT “THE LENGTH IS”

40 INPUT L

9@ PRINT “THE WIDTH IS”

60 INPUT W

7/0A=L+W

80 PRINT “THE AREA |S”

9@ PRINT A
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7.5
Area of Rectangle Problem Revisited

(Using INPUT Statements)

YOUR ACTION DISPLAY

1. Type in program Lines 10 through 60 as f>1m REM AREA OF A RECTANGLE PRDBL%
shown. >20 INPUT “THE LENGTH IS": L

>30@ INPUT “THE WIDTH IS W

>S40A=L+W

>5@ PRINT “THE AREA IS"; ®

>60@ PRINT A

2. Type RUN and press [ENTER|.

3. Type in the length (say 10) and press ( THE LENGTH IS 10
ENTER].

IS
4. Type in the width and press [ENTER. THEWIDTHIS M
5. What is your answer?

Note:
(® Note the trailing semicolon. It is used to hook Lines 50 and 60 together.

Note that the program waits for an input from the keyboard. If you don’t enter a
number or press EENTER |, it will just stay at that line until the machine is turned off
or reset. Also, note that there is no space between the word “IS” and your entry (10). If
you want a space, edit Lines 10 and 20 so that you can insert a space between the word
“IS” and the last quote (”).
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ASSIGNMENT 7-1

* Write a program to do the following (using INPUT statements):
INPUT your age
INPUT your zip code
INPUT your weight
INPUT your height in inches
PRINT each of the above with the proper labels. For example:
MY AGE IS 15
or
| AM 15 YEARS OLD

Poo o
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1.6
What We Have Learned

* A trailing semicolon hooks two lines together.

« An INPUT statement causes the computer to stop and wait for an input
from the keyboard.

« An INPUT statement can have a built-in message to tell you what to enter.
For example:
10 INPUT “YOUR AGE”: A

* If you want a question mark (?) to be displayed with your INPUT statement,
you must include it inside the quotes.

« |f you want a space between your entry (A) and the last character inside
the quotes, you must leave a space.

For example:
10 INPUT “YOUR AGE? A
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1.7
Numeric versus String Variables

Numeric Declaration String
Variable Character* Variable
A + $ = A$

A1 + $ = A1$
AB + $ = AB$
AZ + $ = AZ$
Note:

® Adding the string declaraton character ($) to the numeric variable allows
you to use any numeric variable as a string variable.
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7.8
Example of Use of String Variables

YOUR ACTION DISPLAY
1. Type and enter. 10 CALL CLEAR
>20 INPUT “YOUR NAME IS ": AS
>30 PRINT “HELLO THERE, ”; A$ ®
2. RUN. YOUR NAME IS I
HELLO THERE, BILL
«» DONE *+
>H

Note:

@® Don't forget to use a colon (:) in Line 20 and a semicolon (;) in Line 30. Also, be sure to
leave a space before closing the quotes in Lines 20 and 30.

It will print your name and not “BILL,” unless your name is “BILL.”
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EXERCISE 7-1

YOUR ACTION

1. Type and enter.

2. RUN.

Note:

® String variables can be printed together.

DISPLAY

( >5 CALL CLEAR

>10 INPUT "YOUR FIRST NAME? "
>2(§ INPUT “YOUR MIDDLE NAME? ”
>§IZ?INPUT “YOUR LAST NAME? ":C
>§l2) PRINT AS" "B$;" ",C$

>50@ INPUT “YOUR FULL NAME? ":D
>§[Zl PRINT D$

(YOUR FIRST NAME? AUBREY

YOUR MIDDLE NAME? BRIGHT
YOUR LAST NAME? JONES
AUBREY BRIGHT JONES

YOUR FULL NAME? AUBREY BRIGH
T JONES

AUBREY BRIGHT JONES

*+ DONE *+

(O To insert a space between string variables, you must print a space enclosed in quotes

between the variables.

(O A semicolon alone will not cause a space to be printed between string variables.
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ASSIGNMENT 7-2

1. RUN and analyze the following program:

1@ INPUT “YOUR NAME IS”: A

20 INPUT “YOUR HOUSE NUMBER™ A
30 INPUT “YOUR STREET NAME": B
4@ INPUT “YOUR ZIP CODE" : B

50 PRINT AS

60 PRINT A ; B

7@ PRINT “ZIP CODE"; B

2. Answer the following questions:
a. Why were A$ and B$ (string variables) required in Lines 10 and 307?
b. Why didn’t Line 60 contain quotes? (60 PRINT A; “ ”; B$)
c. Why didn’t we use the $ symbol (or string declaration character) with A
and B in Lines 20 and 407

SUMMARY

String Variables

« String variables can be assigned to indicate letters, words, and/or
combinations of letters, numbers, and special characters.

« It is possible to contain up to 255 characters per string variable.
« String variables can be printed together.

 In a PRINT statement, use “ ” marks containing a space between string
variables to separate them.
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PRACTICE 11

Perimeter of Rectangle Problem
(Using INPUT Statements)

1. Enter and RUN this program:

10 REM PERIMETER OF RECTANGLE PROBLEM
20 INPUT “WHAT IS THE LENGTH".L

30 INPUT “WHAT IS THE WIDTH"W

40 P = 2+L+2*W

9@ PRINT “THE PERIMETER IS";P

2. Write a new program using INPUT statements to find volume (volume = length X width X
height).
3. Include a statement:

THE VOLUME IS .

PRACTICE 12

More INPUT Statement Programs

Part |

1. Write a program using INPUT statements to change meters to centimeters (centimeters = 100
X meters).

2. Include a statement:

METERS EQUALS CENTIMETERS.

Partll

1. Write a new program using INPUT statements to do the following:
a. INPUT the year you were born.
b. INPUT how many brothers you have.
¢. INPUT how many sisters yoy have.

2. PRINT each with the proper labels. Example:

I WAS BORN IN .
| HAVE BROTHERS.
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PRACTICE 19

String Variables

Part |
1. Enter and RUN the following program:

1@ INPUT “WHAT IS YOUR NAME? "A$

20 INPUT “WHAT IS YOUR HOUSE NUMBER? "A
30 INPUT “WHAT IS YOUR STREET NAME? ":B$
47 INPUT “WHAT IS YOUR ZIP CODE? "B

50 PRINT A$

60 PRINT A;B$

70 PRINT “ZIP CODE"B

2. Answer the following questions:
a. Why are A$ and B$ (string variables) required in Lines 10 and 307
b. Why didn’t we use the $ symbol (or string declaration character) with A and B in Lines 20
and 407?

Part i

1. Write a new program using INPUT statements, string variables, and a space between each
line. PRINT all information (example: MY BEST FRIEND IS ) to give the following
information:

Your best friend.

Your favorite subject.

Your favorite food.

Your favorite movie star.

Your favorite color.

Your zodiac sign.

o0 o
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Using the Calculator Mode ()

What You Will Learn

1. To review the mathematical operators.
2. To review the order of operations using the M.D.A.S. rule.
3. How to use the TI-99/4A in the calculator mode using variables.
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REVIEW

Math Operators

= (Equals) = (Multiply)

+ (Add) / (Divide)

— (Subtract) A (Exponentiation)
Note:

O Exponentiation (A) means raising a number to a power like 22, 23, or 24.

REVIEW
Order of Arithmetic Operations

» Multiply — Divide — Add — Subtract (left to right)
— “My Dear Aunt Sally”

* If parentheses are used:
— the innermost set of parentheses is simplified first, followed by each
successive set outward.
— the M.D.A.S. order is followed inside all sets of parentheses.

REVIEW

Order of Operations Example
(without Parentheses)

« If-there are no parentheses, the computer performs operations by going
from left to right doing exponentiation operations (A) first. Then (*) and (/)
are done in order from left to right and finally (+) and (—) are done in order
from left to right. (Remember M.D.A.S.!)

e Example:
4+5+~4AN3—4/2=
44564 —4/2=

4+ —4/2 =
4+ 320 —[2]
-2
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REVIEW
Order of Operations Example
(with Parentheses)

* If there are parentheses, the computer starts at the inner pair of parentheses
and converts everything to a single number. Then the computer repeats the
process with the next pair of parentheses working “inside” out.

* Example:
(6+4)+2)/4=

( *2) /4 =
[20] /4 = [5]
Note:

O The same answer can be worked out first on paper and then on the
computer. If you type in

PRINT ((6+4)* 2) /4

and press [ENTER|, the computer will print out 5.
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