Math 163
Lab 5

Programming the TI-89™

The TI-89 is programmable, with its own built-in programming language. A program is different from a
script. A script is simply a series of commands that you would normally enter at the command line.

A program is a series of commands in the TI-89 language that it will execute one at a time, in order. It has
more capabilities than a script. It may call for user interaction as it executes and, as a result, solve different
problems each time it is run. A script, on the other hand, must be modified before being executed in order to
solve different problem.

Here is a program to allow the user (you) to enter a value for x, and calculate and display the value of
2 —3x+7T:

Program steps What the steps do:

Prog1() Title of program. the “()” are necessary

Prgm Indication that the program commands begin

CLRIO Clear the screen

Disp “Enter an x-value” Display (Print) the message on the screen

Input x Allow user to enter a value for x

XA2-3x+7—y Calculate the value of the expression and stor the answer in y.
Dispy Display the value of y

EndPrgm Indicates the conclusion of the program

Let’s enter this program in the calculator:
NOTE: On the TI-89

press [APPS] then choose  7: Program Editor Titanium ed.™,
L] RFFLIATIONG L] RFFLIATIONG Press [APPS], use

%:Elaégﬂgps... +AFFS %:Elaégﬂgps... +AFFS the cursor to nav

Hye 1tor = 1Lor -
Sillindow Editor Sillindow Editor .
e e igate to the Program
c:lata-Matrix Editor bk c:lata- Matrix Editor

dit.or

Editor, and press
[ENTER]

am L)
o

e itaor *  Open itaor *

FAIN EAD AUTO FUHC [ TYFE OF UZE £3*t4 + [EMTER] OF [E5C]

1. The calculator displays 3 options:
1:0pen, to work on a previous program (not the most recent one you have worked on)
2:Current, to continue work on the most recent program that you have created or edited, and
interrupted to do something else.
3:New, to create a new program.

2. Choose 3:NEW. This screen is displayed:

Fi|. Fer |f=-Fu-| FE [ FBx
Touls|controflfD |tar|Find.. Huds
£ NEW ™
Tepe: Frodram
Folder: main #
Variable:

ESC=CANEEL

UZE £ AMD # TO OFEM CHOICES
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3. Use the down arrow key to move to the Variable box, and type prog1. The calculator will be in
alpha mode when you start typing in the variable box. You will have to press [alpha] to leave
alpha mode in order to type the 1. prog1 will be the name of our program. Press [ENTER] twice.
The following display will appear:

Fi-|. Fer [FesiFu=i FE | F&r
Touls|ContrelflfD |tar|Find... |Hods
=EP091()
tPram

;EndPPgm

HMAIW FAD AUTO FUMC

The first line is the program name. The () are supplied by the calculator. You will see more on the
parentheses later.

Prgm and EndPrgm are tags that the calculator inserts. They denote the beginning and end of the
commands that make up the program. You will type the program lines (commands) between them.

4. To type the program lines:
Move to the blank line after Prgm, and type the following lines
Press [ENTER] after each line to start a new line. The calculator displays new colon (:) at the
beginning of each new line.

Instruction (Command that you type)|Comments / aids / where to find it

CirlO Type the instruction or find it in the catalog

Disp “enter a value for x:” Disp is F3:1/0 | choice 2 (quote (“) is [2"“] | 1)
Input x Input is F3:1/0 | choice 3

x"2-3x+7—>y

Dispy

5. The display should look like this when you are done:

Fix | Fer |FE+{F4+ F5 | FEr
Touls|conkrolfi/ovar|Fing.. |Mode
fproglis

fPram

fC1rI0

iDizp "enter a walue for x

=In5ut ¥
2Tty

=D155 y

:EndPram

MAIN FAD AUTO FUNC

6. Press [2"] — [QUIT] to exit the program editor. The program will not be lost; it is saved in memory
as you go along.
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7. To execute the program, type PROG1() — include the () — on the command line and press [ENTER].

The screen should now look like: Type in a value, and press [ENTER]. The calculator
will calculate the value of y, and display it:
B Tl H G CR O | o T 1] R o]
enter a walue for x enter a wvalue for =
7 2
i3
137
HAIN RAD AUTO FUNEC L] MAIM FAD AUTO FUNC 430

8. Let’s fix up the display. Press [APPS] - 7 to enter the program editor, and choose 1: Current. The
program is displayed on the screen. Put the cursor before the D in the Display y line, and press
[ENTER] to insert a blank line.

Fir] Fer [FzFuid FE [

Tool15|Contr |1 DY ar |Find... | Medg|

EBPDQICD

;DEEQ "Enter an x-wvalue"

EIQEUL ®

;x =St Ty

BA g

FAIN EAD AUTO FUHC

9. On the blank line, type the instruction: Disp “the value of y is:”.
The Last several lines of the program are now:

Fix | Fer |FE+{F4+ F5 | FEr
Touls|conkrolfi/ovar|Fing.. |Mode

fCIrIO

iDizp "enter a walue for x

fInput ®
BTty .
t0isp "the wvalue of g is:"

t0izp 4
=EndBPgm
MAIN FAD AUTO FUNC

Press [2""] — [QUIT] to exit the program editor.

Run this program as before (Type Prog1() and press [ENTER]). Choose any input value for x. The
screen output now resembles:

enter a walue for x
)

7

the walue of g is:

33

MAIN FAD AUTO FUNC T

Press [F5]: PrgmlO , which returns the calculator to the Home screen. ([F5] toggles between Home
screen and the program output screen.) You may also return to the Home screen by pressing [HOME].

Any program is entered in this manner. Or course, there are many more commands that the calculator
understands in its language.
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Read about the following instructions in the TI-89 manual:

Command Page(s)
IF 433, 283-284
FOR 427

(If necessary, you may download the complete TI-89 user manual from the TI web site. This is a free
download. Follow the link at the top of the Math 163 web page. (www.mathbykoehler.com) The manual is
in Adobe PDF™ format, so you will also need the Adobe Reader™ software. This is also a free download.
Follow the Adobe™ link at the left on the Lab 163 web page to obtain it.)

Enter the program editor, and create a new program: Prog2:

Prog2()

Prgm

Cirio

5—-a

11-b

Fori,a, b

Disp i

EndFor Notice that the EndFor is automatically inserted to close the loop
EndPrgm when you insert the “For i, a, b” command

Exit the editor ( [2"%] | [QUIT] ). Then type prog2() on the command line and press [ENTER] to execute
the program. The display should be:

Notice that the For - EndFor sequence of instructions cycles
through several times, using the values 5 through 11 in turn.
Each successive time through the loop, the next value of x is
used. When the last value (11) is processed, the loop does not
repeat. Instead, the program continues on with the next

HAIN RAD AUTO FUNE BE0 instruction.

Notice that the first line of output partially scrolls off the screen. Space on the screen is somewhat limited.

Now create this new program: prog3.

Fix | Fer |FE+{F4+ F5 | FEr
Touls|conkrolfi/ovar|Fing.. |Mode
TprogIil

H g

t0izp "enter a number:"
fInput x

FIf w40

= A S A
t0isp "abs. walues is:"
=D155 ¥

EndPram

FAIN EAD AUTO FUMC

Press [2"] | [QUIT] to exit the Editor, and type prog3()on the command line, then press [ENTER] to
execute the program. Execute it several times, using both positive and negative input values. Notice that x is
negated only if it is a negative value. This is what produces the absolute value of your input value.
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Tracing a program

In some programs, the values of variables can become rather obscure. For example, consider the program
segment:

(1) 5-A

(2) 6—B

3) B-A—A
4) A+B-B
(5) Disp B

The following table is called a TRACE of the above program. It is intended to aid in keeping track of
values.

There are always columns for the line # executed, each variable, and output when it is produced. Entries in
the columns are made when there is a change in the value, or output is produced.

Line # A B Output
1 5
2 6
3 1
4 7
5 7

TRACE:S for different programs may have different numbers of lines.. If loops are involved, loops, line
numbers will repeat in the first column.

Here is a trace for a program segment containing a loop:

(1) Forl, 3,5

(2) 5% -A
3) Disp A
4) EndFor
Line # | A Output
1 3
2 15
3 15
1 4
2 20
3 20
1 5
2 25
3 25
1 6 (1 is now > 35,
so exit loop)

NOTE: In a For loop, the index variable (i, in this case) initially takes on the value of the number following
the i in the For statement. A For loop actually terminates when it returns to the For statement and upon
adding 1 to the index variable, it becomes larger than the second value in the For statement (5, in this case).
When this occurs, execution transfers to the command following the EndFor statement.
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Math 163

Lab 5

Assignment

NAME(PRINT Clearly!)

LAB TIME

Exercises: Do a TRACE (if you need to) and give the output for each of the following segments of
programming code:

1. 5-5A 3. 4B
7-B 7-E
A+B->V For I,B,E
A+V-B Disp 471
A-B—>A EndFor
Disp “A=",A

2. 45A 4. 0-S
5-B Forl, 2,5
A*r2-B—y S+l-S
yr2-2y—>z EndFor
Disp z Disp S

5. If p dollars is invested for y years at r % interest compounded daily, the value of the investment, a, at the
end of that time is given by the formula:

365y
azp*(1+ﬂj

Write a program called value that will prompt the user to enter values for p, r, y, and then calculate and
display the final value of the investment, a.
Write the program below, and give the output for input of : p = 10000, r = 4.55,y =15
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6. The command Prompt a will cause the letter a to be displayed on the screen, followed by a “?”. The
program then waits for you, the user, to type a value and press [ENTER]. The value you type is stored in
a, and execution continues on to the next command in the program. Thus, the Prompt command can be
more convenient to use in a program.

Write a program named quad() that will produce the real roots of a quadratic equation. It is acceptable for
your program to produce an error message “Non-real result.” if the roots are not real. Here is the quadratic

formula for your reference:
—b+b* —4ac

2a
Your program must allow the user to input values for a, b, and ¢. Use the Disp and Input commands, or
else the Prompt command to allow the user to enter values for a, b, and c.

Given the equation ax’ + bx + ¢ = 0, the roots are given by the formula: x =

It should then display the message “roots are”, and finally calculate and display the roots of the equation in
exact (fraction and/or radical) form.
A sample run of the program might look like this (user input is underlined):

a?
b?
c?
roots are:
-1

-3/2

winiN

You will receive extra credit if your program uses an If or If - Then statement to avoid displaying the error
window containing the message “Non-real result” when the errors occurs. Instead, it should display the
message “Roots are not real”, and do no further calculation. Before adding this to your program, be sure
your program works correctly for real roots, and produces the error window when the roots are imaginary.
You recall that the roots will be imaginary only when the discriminant (b? — 4ac) is less than zero.

i.e. b?—4ac <0. The “If’ statement is explained on page 433, and on pages 283 — 284 of the complete TI-
89 manual.
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