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TI-82 STATS Keyboard

Generally, the keyboard is divided into these zones: graphing keys, editing keys,
advanced function keys, and scientific calculator keys.

Keyboard Zones  Graphing keys access the interactive graphing features.
Editing keys allow you to edit expressions and values.

Advanced function keys display menus that access the advanced
functions.

Scientific calculator keys access the capabilities of a standard
scientific calculator.

*3 Texas Insruments — 1[-82 STATS

STAT PLOT TBLSET FORMAT CALC TABLE

Graphing Keys ~ ————

=
Editing Keys — LINK . @ @

ALPHA @ STAT

Advanced TEST A ANGLE B DRAW C DISTR

Function Keys
FINANCE D SIN-T E cost F TANT

) o) Com ) (o) ()
@@@

...@.

GGG
“@@@B

Scientific
Calculator Keys

ENTRY SOLVE

! Tl .
DIOIG
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Using the
Color-Coded
Keyboard

Using the
and Keys

The key
accesses the
second function
printed in yellow
above each key.

The ALPHA key T[ST A ANGLE B DRAW c DISTR
accesses the alpha MATH | (MATRX |  PRGM | [ VARS | ( CLEAR

The keys on the TI-82 STATS are color-coded to help you
easily locate the key you need.

The gray keys are the number keys. The blue keys along the right
side of the keyboard are the common math functions. The blue keys
across the top set up and display graphs.

The primary function of each key is printed in white on the key.
For example, when you press [MATH], the MATH menu is
displayed.

The secondary function of each key is printed in yellow above
the key. When you press the yellow key, the character,
abbreviation, or word printed in yellow above the other keys
becomes active for the next keystroke. For example, when you
press and then [MATH), the TEST menu is displayed. This
guidebook describes this keystroke combination as [TEST].

The alpha function of each key is printed in green above the
key. When you press the green key, the alpha character
printed in green above the other keys becomes active for the
next keystroke. For example, when you press and then
[MATH], the letter A is entered. This guidebook describes this
keystroke combination as [A].

STAT PLOT TBLSET FBRMM cALc T

A LOCK lluK LisT @ @

ALPHA XTG n STAT

function printed in
green above each

key.
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TI-82 STATS Menus

Displaying a Menu

While using your TI-82 STATS, you often will
need to access items from its menus.

When you press a key that displays a menu, that
menu temporarily replaces the screen where you
are working. For example, when you press [MATH),
the MATH menu is displayed as a full screen.

After you select an item from a menu, the screen
where you are working usually is displayed again.

Moving from One Menu to Another

Some keys access more than one menu. When you
press such a key, the names of all accessible
menus are displayed on the top line. When you
highlight a menu name, the items in that menu are
displayed. Press [*] and [{] to highlight each menu
name.

Selecting an Item from a Menu

The number or letter next to the current menu item
is highlighted. If the menu continues beyond the
screen, a down arrow (V) replaces the colon ( :)
in the last displayed item. If you scroll beyond the
last displayed item, an up arrow ( 1) replaces the
colon in the first item displayed.You can select an
item in either of two ways.

o Press [¥] or (4] to move the cursor to the number
or letter of the item; press [ENTER].

 Press the key or key combination for the
number or letter next to the item.

Leaving a Menu without Making a Selection

You can leave a menu without making a selection
in any of three ways.
o Press to return to the screen where

you were.
« Press [QuIT] to return to the home screen.
» Press a key for another menu or screen.

4 Getting Started
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First Steps

Before starting the sample problems in this chapter, follow the steps on this page to
reset the TI-82 STATS to its factory settings and clear all memory. This ensures that
the keystrokes in this chapter will produce the illustrated results.

To reset the TI-82 STATS, follow these steps.

1. Press to turn on the calculator. Ca) @ @
o)D)

2. Press and release (2nd], and then press [MEM)]
(above [4]).

When you press [2nd], you access the operation E E%EET 1 E?EEEi_E'E'
printed in yellow above the next key that you 5 Fesat.
press. [MEM] is the operation of the

key.
The MEMORY menu is displayed.
3. Press 5 to select 5:Reset.
o Memarg...
The RESET menu is displayed. t0efaults..

4. Press 1 to select 1:All Memory.
gfﬁﬁﬂ
The RESET MEMORY menu is displayed. tReset
Resetting memorg

erases all data
and Frodrams.

5. Press 2 to select 2:Reset. ]

All memory is cleared, and the calculator is
reset to the factory default settings. Mem cleared

When you reset the TI-82 STATS, the display
contrast is reset.

e Ifthe screen is very light or blank, press
and release [2nd], and then press and hold (<]
to darken the screen.

« If'the screen is very dark, press and release
(2nd), and then press and hold [+] to lighten
the screen.

Getting Started 5



Entering a Calculation: The Quadratic Formula

Use the quadratic formula to solve the quadratic equations 3X? + 5X + 2 = 0 and 2X?
- X + 3 = 0. Begin with the equation 3X?>+ 5X +2=0.

1. Press 3 [STO®] [ALPHA] [A] (above [MATH]) to I+A: 5B 2+CH

store the coefficient of the X2 term.

2. Press [ALPHA] [ : ] (above [1]). The colon allows
you to enter more than one instruction on a
line.

3. Press5 [B] (above (MATRX]) to

store the coefficient of the X term. Press
ALPHA] [ : ] to enter a new instruction on the
same line. Press 2 [STO#] [ALPHA] [C] (above
[PRGM)) to store the constant.

4. Press to store the values to the variables I*AISABI 2
A, B,and C. B

The last value you stored is shown on the right
side of the display. The cursor moves to the
next line, ready for your next entry.

5. Press [ [) (ALPHA] [B] (] [2nd] [v] [ALPHA] [B] L "B+l CBe—4ACH »r(
nwm J(ALPHA] [c] D] DI (2] [ 2 2R
Al [D] to enter the expression for one
of the solutions for the quadratic formula,
~b+[b2-4ac

2a

6. Press to find one solution for the EF'EH":EE—-#FIE} 1A
h ) _

equation 3X*+5X +2=0. - BEEELEEEET

The answer is shown on the right side of the

display. The cursor moves to the next line,
ready for you to enter the next expression.
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Converting to a Fraction: The Quadratic Formula

You can show the solution as a fraction.

1. Press [MATH] to display the MATH menu.

2. Press 1 to select 1:pFrac from the MATH menu.

When you press 1, AnshFrac is displayed on
the home screen. Ans is a variable that
contains the last calculated answer.

3. Press [ENTER] to convert the result to a fraction.

To save keystrokes, you can recall the last expression you entered, and then edit it for

a new calculation.

4. Press [ENTRY] (above [ENTER]) to recall the
fraction conversion entry, and then press
[ENTRY] again to recall the quadratic-formula
expression,

~b+y[b2~4ac

2a

5. Press [4] to move the cursor onto the + sign in
the formula. Press (5] to edit the quadratic-
formula expression to become:

~b-+/b2-4ac
2a

6. Press to find the other solution for the
quadratic equation 3X? + 5X +2 = 0.

|¥IIE HUM CP: FPEE
: ac

fr0ec

o
Ziqy
o
]

—

CoB+TCBE—dRAC) s
2A2

- BEEEEEEEET
AnsrFracll

CoB+TCBE—dRAC) s
2A2

- BEEEEEEEET
Ans*Frac
243

CoB+TCBE—dRAC) s

- BEEEEEEEET
Ans*Frac

“2e 3
CoB+TCBE—dRAC) s
2A2N

2A
- BEEEEEEEET
Ans*Frac

“2e 3
C-B=TCBZ—dRAC) 2
2A2 1
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Displaying Complex Results: The Quadratic Formula

Now solve the equation 2X? - X + 3 = 0. When you set a+bi complex number mode,
the TI-82 STATS displays complex results.

1. Press & & & & &[] (6 times), and

then press [»] to position the cursor over a+bi.
Press [ENTER] to select a+bi complex-number
mode.

2. Press [QuIT] (above [MODE]) to return to the

Sesushtia
= §+bL

home screen, and then press to clear it. a1z 5-T
3. Press 2 [STO#®] [ALPHA] [A] [ALPHA] [ : ][] 1 2¥Ai -1+B:3+C

(STO®) (ALPHA) [B] (ALPHA) | : ] 3 (STO®) (ALPHA] .

[c] [ENTER].

The coefficient of the X? term, the coefficient
of the X term, and the constant for the new
equation are stored to A, B, and C,
respectively.

4. Press [ENTRY] to recall the store 2¥Ai -1+B:3+C

instruction, and then press [ENTRY] again . _
to recall the quadratic-formula expression, EH?IJ— tBE-4AC 30

~b=+/b2-4ac
2a
5. Press to find one solution for the 2¥Ai -1+B:3+C

: 2 _ =
equation 2X* - X +3 =0. { “B-T(BE—4ACY )7

2A2
iES— 1.1929572814

6. Press [2nd] [ENTRY] repeatedly until this 3
[ 1ep Y —[(Be—4ACI -1

quadratic-formula expression is displayed: 5 F-E
«23-1. 1989573811
“h+yb2—4ac EH'EHJ":EE—-#-FIC} 2
2a .
7. Press to find the other solution for the i25+1 « 1329578811

quadratic equation: 2X? - X + 3 = 0.

Note: An alternative for solving equations for real numbers is to use the built-in Equation
Solver (Chapter 2).
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Defining a Function: Box with Lid

Take a 20 cm. X 25 cm. sheet of paper and cut X x X squares from two corners. Cut
X x 12.5 cm. rectangles from the other two corners as shown in the diagram below.
Fold the paper into a box with a lid. What value of X would give your box the
maximum volume V? Use the table and graphs to determine the solution.

Begin by defining a function that describes the

volume of the box. [ _ |
|
From the diagram: 2X + A =20 | b
2X +2B =25 | o
20 (A |
V=ABX f __ !
Substituting: V=(20-2X)(25/2-X)X  — X TE k8
25
1. Press [Y5) to display the Y= editor, which is Flakl Flokz Flokz
where you define functions for tables and :3 l :.
graphing. WWr=
~Ny=
~He=
~e=
~Ne=
2. Press[(J20(])2 250525 Flotl Flokz Flok®
(X0 (1] (XT.6.1] [ENTER] to define the volume |31 BL2R=202 (232
function as Y1 in terms of X. Whz=l
lets you enter X quickly, without :3 i:
having to press [ALPHA]. The highlighted = sign ~Me=
indicates that Y1 is selected. ~E=

Getting Started 9



Defining a Table of Values: Box with Lid

The table feature of the TI-82 STATS displays numeric information about a function.
You can use a table of values from the function defined on page 9 to estimate an

answer to the problem.

1. Press [TBLSET] (above (WINDOW)) to display

THELE SETUP
Thl

the TABLE SETUP menu. Start=@
et
2. Press to accept ThbIStart=0. Bemana:
3. Press1 to define the table increment
ATbl=1. Leave Indpnt: Auto and
Depend: Auto so that the table will be
generated automatically.
4. Press [TABLE] (above [GRAPH]) to display A N
the table. I o
i zi7
Notice that the maximum value for Y1 (box’s % %EE
volume) occurs when X is about 4, between 3 ; ;35
and 5. & 2
»=H

5. Press and hold [] to scroll the table until a
negative result for Y1 is displayed.

Notice that the maximum length of X for this
problem occurs where the sign of Y1 (box’s
volume) changes from positive to negative,

am-m
s
'
Pt
]

between 10 and 11. H=12
6. Press [TBLSET]. THELE SETUP
Start=&
Notice that ThiStart has changed to 6 to reflect aThl=1
the first line of the table as it was last éggzng:

displayed. (In step 5, the first value of X
displayed in the table is 6.)
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Zooming In on the Table: Box with Lid

You can adjust the way a table is displayed to get more information about a defined
function. With smaller values for ATbl, you can zoom in on the table.

1.

Press 3 [ENTER] to set ThIStart. Press (-] 1
ENTER] to set ATbl.

This adjusts the table setup to get a more
accurate estimate of X for maximum volume
Y1.

Press [TABLE].
Press [+] and (4] to scroll the table.

Notice that the maximum value for Y1 is
410.26, which occurs at X=3.7. Therefore, the
maximum occurs where 3.6<X<3.8.

Press [TBLSET]. Press 3 (-] 6 [ENTER] to set
TbiStart. Press (] 01 [ENTER] to set ATbl.

Press [TABLE], and then press [+] and [4] to
scroll the table.

Four equivalent maximum values are shown,
410.60 at X=3.67, 3.68, 3.69, and 3.70.

Press [+] and 4] to move the cursor to 3.67.
Press [*] to move the cursor into the Y1
column.

The value of Y1 at X=3.67 is displayed on the
bottom line in full precision as 410.261226.

Press [+] to display the other maximums.

The value of Y1 at X=3.68 in full precision is
410.264064, at X=3.69 is 410.262318, and at
X=3.7 is 410.256.

The maximum volume of the box would occur
at 3.68 if you could measure and cut the paper at
.0l-cm. increments.

THELE SETUF
Thlstart=3
albl=.1
IndFnt.:

Oerend:

# Nl
=6 yi0.11
7 Yi0.zh
x| Y98y
xg yod.ig
¥ HEE =0
Eh yiu =@

B=d, 2

THELE SETUF
Thlstart=3.6
albl=,81
IndFnt.:
Oerend:

# Nl
=BG | 41025
367 | 4i0ZE
ZBE | ui0ZE
B9 | ui0ZE
Ak
ﬁ yigz:

HB=Z. 72

# Vi
.66
67
BB | 4i0.zE
B9 | 4inize
7 Yi0.zG
1| yinze
PE | winizE

Yi=418, 261226

# Nl
66 | 4i0.25
67
;|
B9 | 4i0.zE
7 Yi0.zG
1| yinze
PE | winizE

Yi=4106. 264864
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Setting the Viewing Window: Box with Lid

You also can use the graphing features of the TI-82 STATS to find the maximum
value of a previously defined function. When the graph is activated, the viewing
window defines the displayed portion of the coordinate plane. The values of the
window variables determine the size of the viewing window.

1. Press to display the window editor, WIHDOL
where you can view and edit the values of the ﬁ"" 1n= 1' éEl
window variables. Hggitl
Ymin=-1@
“Ymax=18
Y=cl=1
Ares=1
The standard window variables define the  Ymax
viewing window as shown. Xmin, Xmax,
Ymin, and Ymax define the boundaries of the _ Xmin Xsel
display. Xscl and Yscl define the distance P
between tick marks on the X and Y axes. Xres = veu
controls resolution. Yimin <
2. Press0 to define Xmin. I"'I}.E;HDDME
min=
3. Press 20 [5] 2 to define Xmax using an Amax=28.20
expression. ﬁﬁ?rl‘lzl'lla
“Ymax=18
Y=cl=1
Ares=1
4. Press [ENTER]. The expression is evaluated, and WIHOOW
10 is stored in Xmax. Press to accept ﬁmlﬁf?a
Xscl as 1. Hgg:le
5. Press 0 [ENTER] 500 [ENTER] 100 [ENTER) 1 (ENTER] in=g
to define the remaining window variables. ESG 1= % B
res=
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Displaying and Tracing the Graph: Box with Lid

Now that you have defined the function to be graphed and the window in which to
graph it, you can display and explore the graph. You can trace along a function using
the TRACE feature.

1.

Press [GRAPH] to graph the selected function in
the viewing window.

The graph of Y1=(20-2X)(25/2-X)X is
displayed.

Press [] to activate the free-moving graph
Ccursor.

The X and Y coordinate values for the position
of the graph cursor are displayed on the
bottom line.

Press [4], 2], (], and (] to move the free-
moving cursor to the apparent maximum of the
function.

As you move the cursor, the X and Y
coordinate values are updated continually.

R=bA0EZEE LY=EED

NEZFEIHONZ LY=H1L.eB03E .
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Displaying and Tracing the Graph

: Box with Lid (cont.)

4. Press [TRACE]. The trace cursor is displayed on
the Y1 function.

The function that you are tracing is displayed
in the top-left corner.

5. Press (4] and [*] to trace along Y1, one X dot at
a time, evaluating Y1 at each X.

You also can enter your estimate for the
maximum value of X.

6. Press 3 (] 8. When you press a number key
while in TRACE, the X= prompt is displayed in
the bottom-left corner.

7. Press [ENTER].

The trace cursor jumps to the point on the Y1
function evaluated at X=3.8.

8. Press [«] and ] until you are on the maximum
Y value.

This is the maximum of Y1(X) for the X pixel
values. The actual, precise maximum may lie
between pixel values.

14 Getting Started
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Zooming In on the Graph: Box with Lid

To help identify maximums, minimums, roots, and intersections of functions, you can

magnify the viewing window at a specific location using the ZOOM instructions.

1.

Press to display the ZOOM menu.

This menu is a typical TI-82 STATS menu. To
select an item, you can either press the number
or letter next to the item, or you can press [+]
until the item number or letter is highlighted,

and then press ([ENTER].
Press 2 to select 2:Zoom In.

The graph is displayed again. The cursor has
changed to indicate that you are using a ZOOM
instruction.

With the cursor near the maximum value of
the function (as in step 8 on page 14), press

ENTER].

The new viewing window is displayed. Both
Xmax-Xmin and Ymax-Ymin have been
adjusted by factors of 4, the default values for
the zoom factors.

Press (WINDOW] to display the new window
settings.

|ﬁg MEMORY
o
fZoom In

fZoom Out
tZ0ecimal
1 Z25Hyare
25t andard
LZTrig

T )

NEZFEIHONZ LY=H1L.eB03E .
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Finding the Calculated Maximum: Box with Lid

You can use a CALCULATE menu operation to calculate a local maximum of a
function.

1.

Press [cALC] (above [TRACE]) to display the
CALCULATE menu. Press 4 to select
4:maximum.

The graph is displayed again with a
Left Bound? prompt.

Press [{] to trace along the curve to a point to
the left of the maximum, and then press

ENTER].

A» at the top of the screen indicates the
selected bound.

A Right Bound? prompt is displayed.

Press [] to trace along the curve to a point to
the right of the maximum, and then press

ENTER].

A dat the top of the screen indicates the
selected bound.

A Guess? prompt is displayed.

Press [{] to trace to a point near the maximum,

and then press ([ENTER].

Or, press 3 (] 8, and then press [ENTER] to enter
a guess for the maximum.

When you press a number key in TRACE, the
X= prompt is displayed in the bottom-left
corner.

Notice how the values for the calculated
maximum compare with the maximums found
with the free-moving cursor, the trace cursor,
and the table.

Note: In steps 2 and 3 above, you can enter values
directly for Left Bound and Right Bound, in the same
way as described in step 4.
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Other TI-82 STATS Features

Getting Started has introduced you to basic TI-82 STATS operation. This guidebook
describes in detail the features you used in Getting Started. It also covers the other
features and capabilities of the TI-82 STATS.

Graphing

Sequences

Tables

Split Screen

Matrices

Lists

Statistics

You can store, graph, and analyze up to 10 functions (Chapter
3), up to six parametric functions (Chapter 4), up to six polar
functions (Chapter 5), and up to three sequences (Chapter 6).
You can use DRAW operations to annotate graphs (Chapter 8).

You can generate sequences and graph them over time. Or, you
can graph them as web plots or as phase plots (Chapter 6).

You can create function evaluation tables to analyze many
functions simultaneously (Chapter 7).

You can split the screen horizontally to display both a graph and
a related editor (such as the Y= editor), the table, the stat list
editor, or the home screen. Also, you can split the screen
vertically to display a graph and its table simultaneously
(Chapter 9).

You can enter and save up to 10 matrices and perform standard
matrix operations on them (Chapter 10).

You can enter and save as many lists as memory allows for use
in statistical analyses. You can attach formulas to lists for
automatic computation. You can use lists to evaluate
expressions at multiple values simultaneously and to graph a
family of curves (Chapter 11).

You can perform one- and two-variable, list-based statistical
analyses, including logistic and sine regression analysis. You
can plot the data as a histogram, xyLine, scatter plot, modified
or regular box-and-whisker plot, or normal probability plot. You
can define and store up to three stat plot definitions (Chapter
12).
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Other TI-82 STATS Features (continued)

Inferential
Statistics

Financial
Functions

CATALOG

Programming

Linking to a PC
or Macintosh®

18 Getting Started

You can perform 16 hypothesis tests and confidence intervals
and 15 distribution functions. You can display hypothesis test
results graphically or numerically (Chapter 13).

You can use time-value-of-money (TVM) functions to analyze
financial instruments such as annuities, loans, mortgages, leases,
and savings. You can analyze the value of money over equal
time periods using cash flow functions. You can amortize loans
with the amortization functions (Chapter 14).

The CATALOG is a convenient, alphabetical list of all functions
and instructions on the TI-82 STATS. You can paste any
function or instruction from the CATALOG to the current cursor
location (Chapter 15).

You can enter and store programs that include extensive control
and input/output instructions (Chapter 16).

You can connect your TI-82 STATS to a personal computer
using TI Connect™ software and a TI Connectivity cable. The
software is included on the CD in the TI-82 STATS package.

When you connect to the TI Connect™ software, the TI-82
STATS calculator will be identified by TI Connect™ as a TI-83
calculator. Everything else should function as expected.

For more information, consult the TI Connect™ Help.

The TI-82 STATS has a port to connect and communicate with
another TI-82 STATS, a TI-82, the Calculator-Based
Laboratory™ (CBL™) System, a Calculator-Based Ranger™
(CBR™), or a personal computer. The unit-to-unit link cable is
included with the TI-82 STATS (Chapter 19).
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Turning On and Turning Off the TI-82 STATS

Turning On the
Calculator

Turning Off the
Calculator

Batteries

To turn on the TI-82 STATS, press [ON].

e Ifyou previously had turned off the calculator by pressing
(2nd) [OFF], the TI-82 STATS displays the home screen as it
was when you last used it and clears any error.

¢ If Automatic Power Down™ (APD™) had previously turned
off the calculator, the TI-82 STATS will return exactly as you
left it, including the display, cursor, and any error.

To prolong the life of the batteries, APD turns off the
TI-82 STATS automatically after about five minutes without any
activity.

To turn off the TI-82 STATS manually, press [OFF].

e All settings and memory contents are retained by Constant
Memory™.

* Any error condition is cleared.

The TI-82 STATS uses four AAA alkaline batteries and has a
user-replaceable backup lithium battery (CR1616 or CR1620).
To replace batteries without losing any information stored in
memory, follow the steps in Appendix B.
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Setting the Display Contrast

Adjusting the
Display Contrast

When to Replace
Batteries

You can adjust the display contrast to suit your viewing angle and
lighting conditions. As you change the contrast setting, a number
from 0 (lightest) to 9 (darkest) in the top-right corner indicates the
current level. You may not be able to see the number if contrast is
too light or too dark.

Note: The TI-82 STATS has 40 contrast settings, so each number 0
through 9 represents four settings.

The TI-82 STATS retains the contrast setting in memory when
it is turned off.

To adjust the contrast, follow these steps.
1. Press and release the key.

2. Press and hold [+] or [2], which are below and above the
contrast symbol (yellow, half-shaded circle).
¢ [+] lightens the screen.
e (4] darkens the screen.

Note: If you adjust the contrast setting to 0, the display may become

completely blank. To restore the screen, press and release [2nd], and
then press and hold [<] until the display reappears.

When the batteries are low, a low-battery message is displayed
when you turn on the calculator.

Vour batteries
are low,.

Eecommend
change of
batteries.

To replace the batteries without losing any information in
memory, follow the steps in Appendix B.

Generally, the calculator will continue to operate for one or two
weeks after the low-battery message is first displayed. After this
period, the TI-82 STATS will turn off automatically and the unit
will not operate. Batteries must be replaced. All memory is
retained.

Note: The operating period following the first low-battery message
could be longer than two weeks if you use the calculator infrequently.
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The Display

Types of
Displays

Home Screen

Displaying
Entries and
Answers

Returning to the
Home Screen

Busy Indicator

The TI-82 STATS displays both text and graphs. Chapter 3
describes graphs. Chapter 9 describes how the TI-82 STATS can
display a horizontally or vertically split screen to show graphs
and text simultaneously.

The home screen is the primary screen of the TI-82 STATS. On
this screen, enter instructions to execute and expressions to
evaluate. The answers are displayed on the same screen.

When text is displayed, the TI-82 STATS screen can display a
maximum of eight lines with a maximum of 16 characters per
line. If all lines of the display are full, text scrolls off the top of
the display. If an expression on the home screen, the Y= editor
(Chapter 3), or the program editor (Chapter 16) is longer than
one line, it wraps to the beginning of the next line. In numeric
editors such as the window screen (Chapter 3), a long
expression scrolls to the right and left.

When an entry is executed on the home screen, the answer is
displayed on the right side of the next line.

Entry
Answer

loggz2s
» SE1E292957F

The mode settings control the way the TI-82 STATS interprets
expressions and displays answers (page 1-9).

If an answer, such as a list or matrix, is too long to display
entirely on one line, an ellipsis (...) is displayed to the right or
left. Press ] and [{] to scroll the answer.

Entry
Answer

L1
125,12 874.2 36.

To return to the home screen from any other screen, press
[QuIT].

When the TI-82 STATS is calculating or graphing, a vertical
moving line is displayed as a busy indicator in the top-right
corner of the screen. When you pause a graph or a program, the
busy indicator becomes a vertical moving dotted line.
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Display Cursors

In most cases, the appearance of the cursor indicates what will
happen when you press the next key or select the next menu
item to be pasted as a character.

Cursor Appearance

Effect of Next Keystroke

Entry Solid rectangle
|

Insert Underline

Second Reverse arrow

Alpha  Reverse A
A

Full Checkerboard
rectangle

A character is entered at the cursor;
any existing character is overwritten

A character is inserted in front of the
cursor location

A 2nd character (yellow on the
keyboard) is entered or a 2nd
operation is executed

An alpha character (green on the
keyboard) is entered or SOLVE is
executed

No entry; the maximum characters are
entered at a prompt or memory is full

If you press [ALPHA] during an insertion, the cursor becomes an
underlined A (A) If you press during an insertion, the
underline cursor becomes an underlined 1 ( 7).

Graphs and editors sometimes display additional cursors, which
are described in other chapters.
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Entering Expressions and Instructions

What Is an
Expression?

Entering an
Expression

Multiple Entries
on a Line

An expression is a group of numbers, variables, functions and
their arguments, or a combination of these elements. An
expression evaluates to a single answer. On the TI-82 STATS,
you enter an expression in the same order as you would write it
on paper. For example, TR? is an expression.

You can use an expression on the home screen to calculate an
answer. In most places where a value is required, you can use an
expression to enter a value.

t1-322 WIMOOW
1111111111 Amin=-1A@
Amax=2mn

To create an expression, you enter numbers, variables, and
functions from the keyboard and menus. An expression is
completed when you press [ENTER], regardless of the cursor
location. The entire expression is evaluated according to
Equation Operating System (EOS™) rules (page 1-22), and the
answer is displayed.

Most TI-82 STATS functions and operations are symbols
comprising several characters. You must enter the symbol from
the keyboard or a menu; do not spell it out. For example, to
calculate the log of 45, you must press 45. Do not enter the
letters L, O, and G. If you enter LOG, the TI-82 STATS
interprets the entry as implied multiplication of the variables L,
0, and G.

Calculate 3.76 + (-7.9 + /5) + 2 log 45.

3(J7eH A 7]

2nd) [v]1 501 0] F.rEsl r, I HCT00
(+] 2[L0G] 45 )] +2109c45)

ENTER 2642575252

To enter two or more expressions or instructions on a line,
separate them with colons ([ALPHA] [:]). All instructions are
stored together in last entry (ENTRY; page 1-16).

SR Z2+BIACE
2.5
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Entering a
Number in
Scientific
Notation

Functions

Instructions

Interrupting a
Calculation

To enter a number in scientific notation, follow these steps.

1. Enter the part of the number that precedes the exponent. This
value can be an expression.

2. Press [EE]. E is pasted to the cursor location.

3. If the exponent is negative, press [()], and then enter the
exponent, which can be one or two digits.

C19-20e-2

. 095

When you enter a number in scientific notation, the

TI-82 STATS does not automatically display answers in
scientific or engineering notation. The mode settings (page 1-9)
and the size of the number determine the display format.

A function returns a value. For example, +, -, +, V/(, and log( are
the functions in the example on page 1-6. In general, the first letter
of each function is lowercase on the TI-82 STATS. Most
functions take at least one argument, as indicated by an open
parenthesis ( () following the name. For example, sin( requires
one argument, sin(value).

An instruction initiates an action. For example, ClrDraw is an
instruction that clears any drawn elements from a graph.
Instructions cannot be used in expressions. In general, the first
letter of each instruction name is uppercase. Some instructions
take more than one argument, as indicated by an open
parenthesis ( () at the end of the name. For example, Circle(
requires three arguments, Circle(X,Y,radius).

To interrupt a calculation or graph in progress, which would be
indicated by the busy indicator, press [ON].

When you interrupt a calculation, the menu is displayed.

¢ To return to the home screen, select 1:Quit.
¢ To go to the location of the interruption, select 2:Goto.

When you interrupt a graph, a partial graph is displayed.

e To return to the home screen, press [CLEAR] or any
nongraphing key.

» To restart graphing, press a graphing key or select a graphing
instruction.
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TI-82 STATS Edit Keys

Keystrokes Result
Jor(d Moves the cursor within an expression; these keys repeat.

Hor¥] Moves the cursor from line to line within an expression that occupies
more than one line; these keys repeat.

On the top line of an expression on the home screen, [«] moves the
cursor to the beginning of the expression.

On the bottom line of an expression on the home screen, [~] moves the
cursor to the end of the expression.

2nd] [ Moves the cursor to the beginning of an expression.

2nd] [»] Moves the cursor to the end of an expression.

ENTER Evaluates an expression or executes an instruction.

CLEAR On a line with text on the home screen, clears the current line.

On a blank line on the home screen, clears everything on the home
screen.

In an editor, clears the expression or value where the cursor is located;
it does not store a zero.

Deletes a character at the cursor; this key repeats.

[INS] Changes the cursor to  ; inserts characters in front of the underline
cursor; to end insertion, press [INS] or press (4], (<], ], or [+].

2nd Changes the cursor to H; the next keystroke performs a 2nd operation
(an operation in yellow above a key and to the left); to cancel 2nd,
press again.

ALPHA Changes the cursor to [i; the next keystroke pastes an alpha character

(a character in green above a key and to the right) or executes SOLVE
(Chapters 10 and 11); to cancel [ALPHA], press [ALPHA] or press [4], (<],
0], or [=.

(2nd) [A-LOCK] Changes the cursor to [i; sets alpha-lock; subsequent keystrokes (on an
alpha key) paste alpha characters; to cancel alpha-lock, press [ALPHA];
name prompts set alpha-lock automatically.

X,1.06,

=]

Pastes an X in Func mode, a T in Par mode, a 6 in Pol mode, or an n in
Seq mode with one keystroke.
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Setting Modes

Checking Mode
Settings

Changing Mode
Settings

Setting a Mode
from a Program

Mode settings control how the TI-82 STATS displays and
interprets numbers and graphs. Mode settings are retained by the
Constant Memory feature when the TI-82 STATS is turned off.
All numbers, including elements of matrices and lists, are
displayed according to the current mode settings.

To display the mode settings, press [MODE]. The current settings
are highlighted. Defaults are highlighted below. The following
pages describe the mode settings in detail.

Normal Sci Eng Numeric notation

Float 0123456789 Number of decimal places

Radian  Degree Unit of angle measure

Func Par Pol Seq Type of graphing

Connected Dot Whether to connect graph points
Sequential Simul  Whether to plot simultaneously
Real a+bire”0i Real, rectangular cplx, or polar cplx
Full Horiz G-T Full screen, two split-screen modes

To change mode settings, follow these steps.

1. Press [¥] or [4] to move the cursor to the line of the setting
that you want to change.

2. Press [] or [4] to move the cursor to the setting you want.

3. Press [ENTER].

You can set a mode from a program by entering the name of the
mode as an instruction; for example, Func or Float. From a
blank command line, select the mode setting from the mode
screen; the instruction is pasted to the cursor location.

FPROGRAM: TEST
:Funcll
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Setting Modes (continued)

Normal, Sci, Eng

Float,
0123456789

Notation modes only affect the way an answer is displayed on
the home screen. Numeric answers can be displayed with up to
10 digits and a two-digit exponent. You can enter a number in
any format.

Normal notation mode is the usual way we express numbers,
with digits to the left and right of the decimal, as in 12345.67.

Sci (scientific) notation mode expresses numbers in two parts.
The significant digits display with one digit to the left of the
decimal. The appropriate power of 10 displays to the right of E,
as in 1.234567€e4.

Eng (engineering) notation mode is similar to scientific
notation. However, the number can have one, two, or three
digits before the decimal; and the power-of-10 exponent is a
multiple of three, as in 12.34567E3.

Note: If you select Normal notation, but the answer cannot display in
10 digits (or the absolute value is less than .001), the TI-82 STATS
expresses the answer in scientific notation.

Float (floating) decimal mode displays up to 10 digits, plus the
sign and decimal.

0123456789 (fixed) decimal mode specifies the number of digits
(0 through 9) to display to the right of the decimal. Place the
cursor on the desired number of decimal digits, and then press

ENTER].

The decimal setting applies to Normal, Sci, and Eng notation
modes.

The decimal setting applies to these numbers:

* An answer displayed on the home screen
¢ Coordinates on a graph (Chapters 3, 4, 5, and 6)

¢ The Tangent( DRAW instruction equation of the line, x, and
dy/dx values (Chapter 8)

¢ Results of CALCULATE operations (Chapters 3, 4, 5, and 6)

e The regression equation stored after the execution of a
regression model (Chapter 12)
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Radian, Degree

Func, Par, Pol,
Seq

Connected, Dot

Angle modes control how the TI-82 STATS interprets angle
values in trigonometric functions and polar/rectangular
conversions.

Radian mode interprets angle values as radians. Answers
display in radians.

Degree mode interprets angle values as degrees. Answers
display in degrees.

Graphing modes define the graphing parameters. Chapters 3, 4,
5, and 6 describe these modes in detail.

Func (function) graphing mode plots functions, where Y is a
function of X (Chapter 3).

Par (parametric) graphing mode plots relations, where X and Y
are functions of T (Chapter 4).

Pol (polar) graphing mode plots functions, where r is a function
of 6 (Chapter 5).

Seq (sequence) graphing mode plots sequences (Chapter 6).

Connected plotting mode draws a line connecting each point
calculated for the selected functions.

Dot plotting mode plots only the calculated points of the
selected functions.
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Setting Modes (continued)

Sequential, Simul

Real, a+bi, re”6i

Full, Horiz, G-T

Sequential graphing-order mode evaluates and plots one
function completely before the next function is evaluated and
plotted.

Simul (simultaneous) graphing-order mode evaluates and plots
all selected functions for a single value of X and then evaluates
and plots them for the next value of X.

Note: Regardless of which graphing mode is selected, the
TI-82 STATS will sequentially graph all stat plots before it graphs any
functions.

Real mode does not display complex results unless complex
numbers are entered as input.

Two complex modes display complex results.
e a+bi (rectangular complex mode) displays complex numbers
in the form a+bi.

* re”0i (polar complex mode) displays complex numbers in
the form re”0i.

Full screen mode uses the entire screen to display a graph or edit
screen.

Each split-screen mode displays two screens simultaneously.

* Horiz (horizontal) mode displays the current graph on the top
half of the screen; it displays the home screen or an editor on
the bottom half (Chapter 9).

e G-T (graph-table) mode displays the current graph on the left
half of the screen; it displays the table screen on the right
half (Chapter 9).
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Using TI-82 STATS Variable Names

Variables and
Defined Items

Notes about
Variables

On the TI-82 STATS you can enter and use several types of
data, including real and complex numbers, matrices, lists,
functions, stat plots, graph databases, graph pictures, and
strings.

The TI-82 STATS uses assigned names for variables and other
items saved in memory. For lists, you also can create your own
five-character names.

Variable Type Names
Real numbers AB,...,Z8
Complex numbers AB,...,Z0

Matrices
Lists

Functions
Parametric equations
Polar functions
Sequence functions
Stat plots

Graph databases
Graph pictures
Strings

System variables

(Al [BL[C], ..., [J]

L1, L2, L3, L4, L5, Le, and user-defined
names

Y1,Yz, ..., Yo, Yo
X1T and Y1T, ..., X6T and YeT
r1,r2,r3, r4, r5 ré

u, v, w

Plot1, Plot2, Plot3

GDB1, GDB2, . .., GDB9, GDB0
Pic1, Pic2, . . ., Pic9, Pic0

Str1, Str2, . . ., Str9, Str0

Xmin, Xmax, and others

* You can create as many list names as memory will allow

(Chapter 11).

¢ Programs have user-defined names and share memory with
variables (Chapter 16).

¢ From the home screen or from a program, you can store to
matrices (Chapter 10), lists (Chapter 11), strings (Chapter
15), system variables such as Xmax (Chapter 1), ThiStart
(Chapter 7), and all Y= functions (Chapters 3, 4, 5, and 6).

¢ From an editor, you can store to matrices, lists, and
Y= functions (Chapter 3).

e From the home screen, a program, or an editor, you can store
a value to a matrix element or a list element.

¢ You can use DRAW STO menu items to store and recall
graph databases and pictures (Chapter 8).
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Storing Variable Values

Storing Values in  Values are stored to and recalled from memory using variable
a Variable names. When an expression containing the name of a variable is
evaluated, the value of the variable at that time is used.

To store a value to a variable from the home screen or a
program using the key, begin on a blank line and follow
these steps.

1. Enter the value you want to store. The value can be an
expression.

2. Press [STO0#]. > is copied to the cursor location.

3. Press [ALPHA] and then the letter of the variable to which you
want to store the value.

4. Press [ENTER]. If you entered an expression, it is evaluated.
The value is stored to the variable.

S+HE3HE
=i
Displaying a To display the value of a variable, enter the name on a blank
Variable Value line on the home screen, and then press [ENTER].
[
=i
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Recalling Variable Values

Using Recall To recall and copy variable contents to the current cursor
(RCL) location, follow these steps. To leave RCL, press [CLEAR].

1. Press [RcL]. Rel and the edit cursor are displayed on the
bottom line of the screen.

2. Enter the name of the variable in any of five ways.
e Press and then the letter of the variable.
e Press [LisT], and then select the name of the list, or
press [Ln].
e Press [MATRX], and then select the name of the matrix.

* Press [VARS] to display the VARS menu or [VARS] [] to
display the VARS Y-VARS menu; then select the type and
then the name of the variable or function.

e Press (], and then select the name of the program
(in the program editor only).

The variable name you selected is displayed on the bottom
line and the cursor disappears.

1668+

Fcl @

3. Press [ENTER]. The variable contents are inserted where the
cursor was located before you began these steps.

[[Ga+5ivh |

Note: You can edit the characters pasted to the expression
without affecting the value in memory.
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ENTRY (Last Entry) Storage Area

Using ENTRY
(Last Entry)

Accessing a
Previous Entry

When you press on the home screen to evaluate an
expression or execute an instruction, the expression or
instruction is placed in a storage area called ENTRY (last entry).
When you turn off the TI-82 STATS, ENTRY is retained in
memory.

To recall ENTRY, press [ENTRY]. The last entry is pasted to
the current cursor location, where you can edit and execute it.
On the home screen or in an editor, the current line is cleared
and the last entry is pasted to the line.

Because the TI-82 STATS updates ENTRY only when you press
ENTER], you can recall the previous entry even if you have begun
to enter the next expression.

5+ 7 S+7
ENTER] 12
2nd] [ENTRY] S+70

The TI-82 STATS retains as many previous entries as possible
in ENTRY, up to a capacity of 128 bytes. To scroll those entries,
press [ENTRY] repeatedly. If a single entry is more than 128
bytes, it is retained for ENTRY, but it cannot be placed in the
ENTRY storage area.

1 [ST0) (ALPHA) A 3R
1
2 [5T0%] [ALPFA] B 23

(ENTER] 2
2nd] [ENTRY] =+El

If you press [ENTRY] after displaying the oldest stored
entry, the newest stored entry is displayed again, then the next-
newest entry, and so on.

1+A
24E )
[ENTRY] 1+AN
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Reexecuting the
Previous Entry

Multiple Entry
Values on a Line

Clearing ENTRY

After you have pasted the last entry to the home screen and
edited it (if you chose to edit it), you can execute the entry. To
execute the last entry, press [ENTER].

To reexecute the displayed entry, press [ENTER] again. Each
reexecution displays an answer on the right side of the next line;
the entry itself is not redisplayed.

0 [STO» N A=+H

ENTER] 5]
ALPHA] N (] 1 [STO»] [ALPHA] N M+1+HiHE

ALPHA] [:][ALPHA] N [x2] [ENTER i
[ENTER|

[ENTER] i

To store to ENTRY two or more expressions or instructions,
separate each expression or instruction with a colon, then press
(ENTER]. All expressions and instructions separated by colons are
stored in ENTRY.

When you press [ENTRY], all the expressions and
instructions separated by colons are pasted to the current cursor
location. You can edit any of the entries, and then execute all of
them when you press [ENTER].

For the equation A=nr2, use trial and error to find the radius of a
circle that covers 200 square centimeters. Use 8 as your first
guess.

8 [STO®] [(ALPHA] R [ALPHA] SRRz
[:] (2nd] [=] [ALPHA] R [x2] [ENTER] 281.8619292
m [ENTRY] S+Rinkzl

B3R n%él [&19292
(2nd) (4] 7 (2nd) [INS] (] 95 7.95+RInRE
ENTER 198, 53565897

Continue until the answer is as accurate as you want.

Clear Entries (Chapter 18) clears all data that the TI-82 STATS
is holding in the ENTRY storage area.
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Ans (Last Answer) Storage Area

Using Ans in an
Expression

Continuing an
Expression

Storing Answers

When an expression is evaluated successfully from the home
screen or from a program, the TI-82 STATS stores the answer to
a storage area called Ans (last answer). Ans may be a real or
complex number, a list, a matrix, or a string. When you turn off
the TI-82 STATS, the value in Ans is retained in memory.

You can use the variable Ans to represent the last answer in most
places. Press [ANS] to copy the variable name Ans to the
cursor location. When the expression is evaluated, the

TI-82 STATS uses the value of Ans in the calculation.

Calculate the area of a garden plot 1.7 meters by 4.2 meters.
Then calculate the yield per square meter if the plot produces a
total of 147 tomatoes.

1[J7x]14[J2 1. 744, 2
ENTER 1478 T.1l4
147 [£] (2nd ns
ENTE[RE] [ANS] 28.33823329

You can use Ans as the first entry in the next expression without
entering the value again or pressing [ANS]. On a blank line
on the home screen, enter the function. The TI-82 STATS pastes
the variable name Ans to the screen, then the function.

5] 2 52
ENTER 2.9
xJ9[]9 Ans+9.9

To store an answer, store Ans to a variable before you evaluate
another expression.

Calculate the area of a circle of radius 5 meters. Next, calculate
the volume of a cylinder of radius 5 meters and height 3.3 meters,
and then store the result in the variable V.

2nd] [] 5 =

[ENTER] 78.53921634
x]3[]3 Anzs#*3, 2

NTE 289, 1213939

TO®] [ALPHA] V Aris+W
%]- 259, 1813939

w»|m|f x
30

m
30
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TI-82 STATS Menus

Using a
TI-82 STATS
Menu

Scrolling a Menu

You can access most TI-82 STATS operations using menus.
When you press a key or key combination to display a menu,
one or more menu names appear on the top line of the screen.

¢ The menu name on the left side of the top line is highlighted.
Up to seven items in that menu are displayed, beginning with
item 1, which also is highlighted.

* A number or letter identifies each menu item’s place in the
menu. The order is 1 through 9, then 0, then A, B, C, and so
on. The LIST NAMES, PRGM EXEC, and PRGM EDIT menus
only label items 1 through 9 and 0.

¢ When the menu continues beyond the displayed items, a
down arrow (| ) replaces the colon next to the last displayed
item.

¢ When a menu item ends in an ellipsis, the item displays a
secondary menu or editor when you select it.

To display any other menu listed on the top line, press [*] or [{]
until that menu name is highlighted. The cursor location within
the initial menu is irrelevant. The menu is displayed with the
cursor on the first item.

Note: The Menu Map in Appendix A shows each menu, each
operation under each menu, and the key or key combination you
press to display each menu.

To scroll down the menu items, press [+]. To scroll up the menu
items, press [4].

To page down six menu items at a time, press =). To
page up six menu items at a time, press (). The green
arrows on the calculator, between [+] and (4], are the page-down
and page-up symbols.

To wrap to the last menu item directly from the first menu item,
press [<]. To wrap to the first menu item directly from the last
menu item, press [~].
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TI-82 STATS Menus (continued)

Selecting an Item  You can select an item from a menu in either of two ways.

from a Menu

Leaving a Menu
without Making a
Selection

e Press the number or letter of the item you want to select. The
cursor can be anywhere on the menu, and the item you select
need not be displayed on the screen.

e Press [¥] or [4] to move the cursor to the item you want, and

then press (ENTER].

After you select an item from a menu, the TI-82 STATS
typically displays the previous screen.

Note: On the LIST NAMES, PRGM EXEC, and PRGM EDIT
menus, only items 1 through 9 and 0 are labeled in such a way that
you can select them by pressing the appropriate number key. To
move the cursor to the first item beginning with any alpha character or
0, press the key combination for that alpha character or 6. If no items
begin with that character, then the cursor moves beyond it to the next
item.

Calculate 3+/27.

(MATH) (] [+] [+] [ENTER] N
27 [)J [ENTER] 3

You can leave a menu without making a selection in any of four
ways.

¢ Press [QuIT] to return to the home screen.

e Press [CLEAR] to return to the previous screen.

¢ Press a key or key combination for a different menu, such as

MATH] or [2nd] [LIST].
e Press a key or key combination for a different screen, such

as [Y5 or [TABLE].
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VARS and VARS Y-VARS Menus

VARS Menu

Selecting a
Variable from the
VARS Menu or
VARS Y-VARS
Menu

You can enter the names of functions and system variables in an
expression or store to them directly.

To display the VARS menu, press [VARS]. All VARS menu items
display secondary menus, which show the names of the system
variables. 1:Window, 2:Zoom, and 5:Statistics each access
more than one secondary menu.

VARS Y-VARS

1: Window... X/Y, T/8, and U/V/W variables

2: Zoom... ZX/ZY, ZT/Z8, and ZU variables

3: GDB... Graph database variables

4: Picture... Picture variables

5: Statistics... XY, %, EQ, TEST, and PTS variables
6: Table... TABLE variables

7: String... String variables

To display the VARS Y-VARS menu, press D]
1:Function, 2:Parametric, and 3:Polar display secondary menus
of the Y= function variables.

VARS Y-VARS

1: Function... Yn functions

2: Parametric... XnT, YuT functions

3: Polar... rn functions

4: On/Off... Lets you select/deselect functions

Note: The sequence variables (u, v, w) are located on the keyboard
as the second functions of (7], (8], and [9].

To select a variable from the VARS or VARS Y-VARS menu,
follow these steps.

1. Display the VARS or VARS Y-VARS menu.
e Press to display the VARS menu.
e Press (] to display the VARS Y-VARS menu.
2. Select the type of variable, such as 2:Zoom from the VARS

menu or 3:Polar from the VARS Y-VARS menu. A secondary
menu is displayed.

3. Ifyou selected 1:Window, 2:Zoom, or 5:Statistics from the
VARS menu, you can press [*] or [{] to display other
secondary menus.

4. Select a variable name from the menu. It is pasted to the
cursor location.
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Equation Operating System (EOS™)

Order of The Equation Operating System (EOS™) defines the order in

Evaluation which functions in expressions are entered and evaluated on the
TI-82 STATS. EOS lets you enter numbers and functions in a
simple, straightforward sequence.

EOS evaluates the functions in an expression in this order:

1

Single-argument functions that precede the argument,
such as +/(, sin(, or log(

Functions that are entered after the argument, such as
2 "11,°, 7 and conversions

Powers and roots, such as 225 or 5%\/32

Permutations (nPr) and combinations (nCr)

Multiplication, implied multiplication, and division

Addition and subtraction

Relational functions, such as > or <

X[ |n | bW

Logic operator and

9

Logic operators or and xor

Within a priority level, EOS evaluates functions from left to

right.

Calculations within parentheses are evaluated first.
Multiargument functions, such as nDeriv(AZ2,A,6), are evaluated
as they are encountered.
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Implied
Multiplication

Parentheses

Negation

The TI-82 STATS recognizes implied multiplication, so you
need not press [x] to express multiplication in all cases. For
example, the TI-82 STATS interprets 2x, 4sin(46), 5(1+2), and
(2#5)7 as implied multiplication.

Note: TI-82 STATS implied multiplication rules differ from those of the
TI-82. For example, the TI-82 STATS evaluates 1/2X as (1/2)%X,
while the TI-82 evaluates 1/2X as 1/(2%X) (Chapter 2).

All calculations inside a pair of parentheses are completed first.
For example, in the expression 4(1+2), EOS first evaluates the
portion inside the parentheses, 1+2, and then multiplies the
answer, 3, by 4.

G422
401+20

=]
12

You can omit the close parenthesis () ) at the end of an
expression. All open parenthetical elements are closed
automatically at the end of an expression. This is also true for
open parenthetical elements that precede the store or display-
conversion instructions.

Note: An open parenthesis following a list name, matrix name, or Y=
function name does not indicate implied multiplication. It specifies
elements in the list (Chapter 11) or matrix (Chapter 10) and specifies
a value for which to solve the Y= function.

To enter a negative number, use the negation key. Press [(-)] and
then enter the number. On the TI-82 STATS, negation is in the
third level in the EOS hierarchy. Functions in the first level,
such as squaring, are evaluated before negation.

For example, -X2, evaluates to a negative number (or 0). Use
parentheses to square a negative number.

-7t Z+A
-4 2
(-2 Az
4 -4
¢ -RyE

4

Note: Use the [5] key for subtraction and the [()] key for negation. If
you press [ to enter a negative number, as in 9 (x] 5] 7, or if you
press [() to indicate subtraction, as in 9 [() 7, an error occurs. If you
press A B, it is interpreted as implied multiplication
(A%-B).
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Error Conditions

Diagnosing an
Error

Correcting an
Error

The TI-82 STATS detects errors while performing these tasks.

¢ Evaluating an expression
¢ Executing an instruction
¢ Plotting a graph

¢ Storing a value

When the TI-82 STATS detects an error, it returns an error
message as a menu title, such as ERR:SYNTAX or
ERR:DOMAIN. Appendix B describes each error type and
possible reasons for the error.

ERR:SYHTAR
it
tGoto

¢ Ifyou select 1:Quit (or press [QuIT] or [CLEAR]), then the
home screen is displayed.

¢ Ifyou select 2:Goto, then the previous screen is displayed
with the cursor at or near the error location.

Note: If a syntax error occurs in the contents of a Y= function during
program execution, then the Goto option returns to the Y= editor, not
to the program.

To correct an error, follow these steps.
1. Note the error type (ERR:error type).

2. Select 2:Goto, if it is available. The previous screen is
displayed with the cursor at or near the error location.

3. Determine the error. If you cannot recognize the error, refer
to Appendix B.

4. Correct the expression.
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Getting Started: Coin Flip

Getting Started is a fast-paced introduction. Read the chapter for details.

Suppose you want to model flipping a fair coin 10 times. You want to track how
many of those 10 coin flips result in heads. You want to perform this simulation 40
times. With a fair coin, the probability of a coin flip resulting in heads is 0.5 and the
probability of a coin flip resulting in tails is 0.5.

Begin on the home screen. Press [Jto
display the MATH PRB menu. Press 7 to select
7:randBin( (random Binomial). randBin( is
pasted to the home screen. Press 10 to enter the
number of coin flips. Press [L]. Press [-] 5 to
enter the probability of heads. Press [L]. Press
40 to enter the number of simulations. Press [J].

Press to evaluate the expression. A list of
40 elements is displayed. The list contains the
count of heads resulting from each set of 10
coin flips. The list has 40 elements because this
simulation was performed 40 times. In this
example, the coin came up heads five times in
the first set of 10 coin flips, five times in the
second set of 10 coin flips, and so on.

Press [L1] to store the data to
the list name L1. You then can use the data for
another activity, such as plotting a histogram
(Chapter 12).

Press [*] or [¢] to view the additional counts in
the list. Ellipses (...) indicate that the list
continues beyond the screen.

Note: Since randBin( generates random
numbers, your list elements may differ from those
in the example.
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Keyboard Math Operations

Using Lists with
Math Operations

+ (Addition),

- (Subtraction),
* (Multiplication),
/ (Division)

Trigonometric
Functions

A (Power),
2 (square),
v ( (Square Root)

1 (Inverse)

Math operations that are valid for lists return a list calculated
element by element. If you use two lists in the same expression,
they must be the same length.

1. 23+03. 4245
{9

112

You can use + (addition, (1)), - (subtraction, [5]), *
(multiplication, [x]), and / (division, [5]) with real and complex
numbers, expressions, lists, and matrices. You cannot use / with
matrices.

valueA+valueB valueA - valueB
valueA*valueB valueA / valueB

You can use the trigonometric (trig) functions (sine, [SIN];
cosine, [C0S]; and tangent, [TAN]) with real numbers, expressions,
and lists. The current angle mode setting affects interpretation.
For example, sin(30) in Radian mode returns -.9880316241; in
Degree mode it returns .5.

sin(value) cos(value) tan(value)

You can use the inverse trig functions (arcsine, [SIN'];
arccosine, [cos™]; and arctangent, [TAN1]) with real
numbers, expressions, and lists. The current angle mode setting
affects interpretation.

sin"1(value) cos 1(value) tan"1(value)

Note: The trig functions do not operate on complex numbers.

You can use A (power, (1), 2 (square, (x2]), and v/( (square root,
[v]) with real and complex numbers, expressions, lists, and
matrices. You cannot use /( with matrices.

value*power value? v (value)

You can use “1 (inverse, [x]) with real and complex numbers,
expressions, lists, and matrices. The multiplicative inverse is
equivalent to the reciprocal, 1/x.

value™

|§-1
.2
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Keyboard Math Operations (continued)

log(,
104(,
In(

e”( (Exponential)

e (Constant)

- (Negation)

n (Pi)

You can use log( (logarithm, [L0G]), 104( (power of 10,
[10™]), and In( (natural log, [CN]) with real or complex numbers,
expressions, and lists.

log(value) 10”2 (power) In(value)

e”( (exponential, [e*]) returns the constant e raised to a
power. You can use e*( with real or complex numbers,
expressions, and lists.

e?power)

e T
148.41315M

e (constant, [2nd] [e]) is stored as a constant on the TI-82 STATS
. Press [2nd] [e] to copy e to the cursor location. In calculations,
the TI-82 STATS uses 2.718281828459 for e.

e
| 2.?18281828|

- (negation, [)) returns the negative of value. You can use -
with real or complex numbers, expressions, lists, and matrices.

-value

EOS rules (Chapter 1) determine when negation is evaluated.
For example, -AZ returns a negative number, because squaring is
evaluated before negation. Use parentheses to square a negated
number, as in (-A)2.

2¥AT L -AE, C-ANZ,

ZE.(2aE}
474 -4 43

Note: On the TI-82 STATS, the negation symbol (-) is shorter and
higher than the subtraction sign (-), which is displayed when you
press [].

n (Pi, [r]) is stored as a constant in the TI-82 STATS. In
calculations, the TI-82 STATS uses 3.1415926535898 for =.

3.141592654
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MATH Operations

MATH Menu To display the MATH menu, press [MATH].

MAT NUM CPX PRB

H

1: »Frac Displays the answer as a fraction.

2: MDec Displays the answer as a decimal.

3: 3 Calculates the cube.

4: 3y( Calculates the cube root.

5 X Calculates the x root.

6: fMin( Finds the minimum of a function.

7: fMax( Finds the maximum of a function.

8: nDeriv( Computes the numerical derivative.

9: fnlnt( Computes the function integral.

0: Solver... Displays the equation solver.
»Frac, »Frac (display as a fraction) displays an answer as its rational
»Dec equivalent. You can use PFrac with real or complex numbers,

expressions, lists, and matrices. If the answer cannot be
simplified or the resulting denominator is more than three digits,
the decimal equivalent is returned. You can only use PFrac
following value.

value »Frac

»Dec (display as a decimal) displays an answer in decimal form.
You can use PDec with real or complex numbers, expressions,
lists, and matrices. You can only use »Dec following value.

value yDec

1-2+1<3rFrac
)

AnsrDec
LS33EIIEIIE
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MATH Operations (continued)

3(Cube),
3J((Cube Root)

Xy (Root)

fMin(,
fMax(

3 (cube) returns the cube of value. You can use 3 with real or
complex numbers, expressions, lists, and square matrices.

value3

3\( (cube root) returns the cube root of value. You can use 3
with real or complex numbers, expressions, and lists.

3 (value)

12.3,4,933
e 27 64 1235+
[ CAn=2
234 5

X\ (xth root) returns the x* root of value. You can use X with
real or complex numbers, expressions, and lists.

xthroo\value

|§ il

fMin( (function minimum) and fMax( (function maximum) return
the value at which the local minimum or local maximum value
of expression with respect to variable occurs, between lower
and upper values for variable. fMin( and fMax( are not valid in
expression. The accuracy is controlled by folerance (if not
specified, the default is 1E-5).

fMin(expression,variable,lower,upper|,tolerance))
fMax(expression,variable,lower,upper|,tolerancel)

Note: In this guidebook, optional arguments and the commas that
accompany them are enclosed in brackets ([ ]).

fMint=intA»:A: -n

-1.57E7e71vL
fMaxi=intA»:A: -n
ER

1.578va717l

2-6 Math, Angle, and Test Operations



nDeriv(

fnint(

nDeriv( (numerical derivative) returns an approximate derivative
of expression with respect to variable, given the value at which
to calculate the derivative and ¢ (if not specified, the default is
1E-3). nDeriv( is valid only for real numbers.

nDeriv(expression,variable,value| ,€])

nDeriv( uses the symmetric difference quotient method, which
approximates the numerical derivative value as the slope of the
secant line through these points.

f(x+€)-f(x—¢€)
2¢

As € becomes smaller, the approximation usually becomes more
accurate.

nberiviA™3:H: 5, .
A1x

o, 0E1
UCR™3:Ha 5.

o

f'(x) =

nberi
BEE]L >

You can use nDeriv( once in expression. Because of the method
used to calculate nDeriv(, the TI-82 STATS can return a false
derivative value at a nondifferentiable point.

fnint( (function integral) returns the numerical integral (Gauss-
Kronrod method) of expression with respect to variable, given
lower limit, upper limit, and a tolerance (if not specified, the
default is 1E-5). fnint( is valid only for real numbers.

fnint(expression,variable,lower,upper|,tolerancel)

frlntcHE.H-@,12
« SRF3IIEFIII

Tip: To speed the drawing of integration graphs (when fnint( is used
in a Y= equation), increase the value of the Xres window variable
before you press [GRAPH].
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Using the Equation Solver

Solver Solver displays the equation solver, in which you can solve for
any variable in an equation. The equation is assumed to be equal
to zero. Solver is valid only for real numbers.

When you select Solver, one of two screens is displayed.

¢ The equation editor (see step 1 picture below) is displayed
when the equation variable eqn is empty.

* The interactive solver editor (see step 3 picture on page 2-9)
is displayed when an equation is stored in eqn.

Entering an To enter an expression in the equation solver, assuming that the
Expression in the variable eqn is empty, follow these steps.

Equation Solver . .
quati v 1. Select 0:Solver from the MATH menu to display the equation

editor.

ERUATION SOLVER
ey 8=

2. Enter the expression in any of three ways.

¢ Enter the expression directly into the equation solver.
* Paste a Y= variable name from the VARS Y-VARS menu
to the equation solver.

e Press [RCL], paste a Y= variable name from the
VARS Y-VARS menu, and press [ENTER]. The expression is
pasted to the equation solver.

The expression is stored to the variable eqn as you enter it.

EQUATION_SOLVER
Eﬂm tE=03+Pe-125
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Entering an 3. Press [ENTER] or [¥]. The interactive solver editor is displayed.

Expression in the — —
Equation Solver QQEEP3‘125—E

(continued)

F=a
bound=<{-1g99.1..

¢ The equation stored in eqn is set equal to zero and
displayed on the top line.

e Variables in the equation are listed in the order in which
they appear in the equation. Any values stored to the
listed variables also are displayed.

¢ The default lower and upper bounds appear in the last
line of the editor (bound={-1e99,1£99}).

e A lisdisplayed in the first column of the bottom line if
the editor continues beyond the screen.

Tip: To use the solver to solve an equation such as K=.5MV2, enter
eqn:0=K-.5MV2 in the equation editor.

Entering and When you enter or edit a value for a variable in the interactive
Editing Variable solver editor, the new value is stored in memory to that variable.

Values . . .
You can enter an expression for a variable value. It is evaluated

when you move to the next variable. Expressions must resolve
to real numbers at each step during the iteration.

You can store equations to any VARS Y-VARS variables, such as
Y1 or re, and then reference the variables in the equation. The
interactive solver editor displays all variables of all Y= functions
referenced in the equation.

~MaBkz-4AC

~No=

ERUATION SOLVER
ey @=Ya+7

Ya+7=@
#=8
A=a
Cc=a
bound=<{-1g99.1..
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Using the Equation Solver (continued)

Solving for a To solve for a variable using the equation solver after an
Variable in the equation has been stored to eqn, follow these steps.

Equation Sol .
quation Solver 1. Select 0:Solver from the MATH menu to display the

interactive solver editor, if not already displayed.

L E+P2-125=0
(1=H

F=a
bound=<{-1g99.1..

2. Enter or edit the value of each known variable. All variables,
except the unknown variable, must contain a value. To move
the cursor to the next variable, press [ENTER] or [+].

B3+PE-125=A
=@

F=5N
bound=<{-1g99.1..

3. Enter an initial guess for the variable for which you are
solving. This is optional, but it may help find the solution
more quickly. Also, for equations with multiple roots, the
TI-82 STATS will attempt to display the solution that is
closest to your guess.

B 3+EE-125-0
a=4M

F=5
bound=<{-1g99.1..

(upper + lower)

The default guess is calculated as 3
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Solving for a 4. Edit bound={lower,upper}. lower and upper are the bounds

Variable in the between which the TI-82 STATS searches for a solution. This is
Equation Solver optional, but it may help find the solution more quickly. The
(continued) default is bound={-1e99,1£99}.

5. Move the cursor to the variable for which you want to solve

and press [SOLVE] (above the key).

BE+Pe-125=0
-Ef%.6415888336m
bound=1+{ -38, 38+

w ]left—rt=A

e The solution is displayed next to the variable for which
you solved. A solid square in the first column marks the
variable for which you solved and indicates that the
equation is balanced. An ellipsis shows that the value
continues beyond the screen.

Note: When a number continues beyond the screen, be sure
to press [] to scroll to the end of the number to see whether it
ends with a negative or positive exponent. A very small
number may appear to be a large number until you scroll right
to see the exponent.

e The values of the variables are updated in memory.

e left-rt=diff'is displayed in the last line of the editor. diff'is
the difference between the left and right sides of the
equation. A solid square in the first column next to
left-rt= indicates that the equation has been evaluated at
the new value of the variable for which you solved.
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Using the Equation Solver (continued)

Editing an
Equation Stored
to egn

Equations with
Multiple Roots

Further Solutions

Controlling the
Solution for
Solver or solve(

Using solve( on
the Home Screen
or from a
Program

To edit or replace an equation stored to eqn when the interactive
equation solver is displayed, press (4] until the equation editor is
displayed. Then edit the equation.

Some equations have more than one solution. You can enter a
new initial guess (page 2-10) or new bounds (page 2-11) to look
for additional solutions.

After you solve for a variable, you can continue to explore
solutions from the interactive solver editor. Edit the values of
one or more variables. When you edit any variable value, the
solid squares next to the previous solution and left-rt=diff’
disappear. Move the cursor to the variable for which you now
want to solve and press [SOLVE].

The TI-82 STATS solves equations through an iterative process.
To control that process, enter bounds that are relatively close to
the solution and enter an initial guess within those bounds. This
will help to find a solution more quickly. Also, it will define
which solution you want for equations with multiple solutions.

The function solve( is available only from CATALOG or from
within a program. It returns a solution (root) of expression for
variable, given an initial guess, and lower and upper bounds
within which the solution is sought. The default for lower is
-1E99. The default for upper is 1E99. solve( is valid only for real
numbers.

solve(expression,variable,guess| ,{lower,upper}))

expression is assumed equal to zero. The value of variable will
not be updated in memory. guess may be a value or a list of two
values. Values must be stored for every variable in expression,
except variable, before expression is evaluated. lower and upper
must be entered in list format.

S+P =
solvel@™I+PE—125

2l da £ -5H, 5@ 1
4. 641588834
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MATH NUM (Number) Operations

MATH NUM Menu To display the MATH NUM menu, press 0.

abs(

round(

MATHNU CPX PRB

M
1: abs( Absolute value
2: round( Round
3: iPart( Integer part
4: fPart( Fractional part
5: int( Greatest integer
6: min( Minimum value
7: max( Maximum value
8: lem( Least common multiple
9: ged( Greatest common divisor

abs( (absolute value) returns the absolute value of real or
complex (modulus) numbers, expressions, lists, and matrices.

abs(value)
absC -2562
256
?bE': £1.25: -53.67%
{1.25 5.67%
Note: abs( is also available on the MATH CPX menu.

round( returns a number, expression, list, or matrix rounded to
#decimals (<9). If #decimals is omitted, value is rounded to the
digits that are displayed, up to 10 digits.

round(value|,#decimals])
round . gl 12345678901 2+ C

3.1418 1.23456729e11
C—raound CC

12
123453673981 2-123
436729880 12
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MATH NUM (Number) Operations (continued)

iPart(,
fPart(

int(

iPart( (integer part) returns the integer part or parts of real or
complex numbers, expressions, lists, and matrices.

iPart(value)

fPart( (fractional part) returns the fractional part or parts of real or
complex numbers, expressions, lists, and matrices.

fPart(value)
iPart -23.452 }
fPart -23. 45."-1

int( (greatest integer) returns the largest integer < real or
complex numbers, expressions, lists, and matrices.

int(value)

int{ -23.450

Note: For a given value, the result of int( is the same as the result of
iPart( for nonnegative numbers and negative integers, but one
integer less than the result of iPart( for negative noninteger numbers.
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min(,
max(

lem(,
ged(

min( (minimum value) returns the smaller of value4 and valueB
or the smallest element in /ist. If listA and listB are compared,
min( returns a list of the smaller of each pair of elements. If /ist
and value are compared, min( compares each element in /ist
with value.

max( (maximum value) returns the larger of valueA and valueB
or the largest element in Jist. If listA and /istB are compared,
max( returns a list of the larger of each pair of elements. If Jist
and value are compared, max( compares each element in /ist
with value.

min(valueA,valueB) max(valueA,valueB)
min(/is?) max(/ist)
min(listA,listB) max(/istA,listB)
min(/ist,value) max(list,value)
mint 3. 2420
mintt3.4.5% .40

4
rmaxt{d. 5,632

Note: min( and max( also are available on the LIST MATH menu.

lem( returns the least common multiple of valueA and valueB,
both of which must be nonnegative integers. When /ist4 and
listB are specified, lem( returns a list of the lcm of each pair of
elements. If /ist and value are specified, lem( finds the lcm of
each element in /ist and value.

gcd( returns the greatest common divisor of valueA and valueB,
both of which must be nonnegative integers. When /ist4 and
listB are specified, ged( returns a list of the ged of each pair of
elements. If /ist and value are specified, ged( finds the ged of
each element in /ist and value.

lem(valueA,valueB) gcd(valueA,valueB)
lem(/istA,listB) gcd(/istA,listB)
lem(/ist,value) gcd(/ist,value)
lemi2, 50
1a

Aod i {48, 663 5 {64,
122%2

fle 2%
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Entering and Using Complex Numbers

Complex-Number The TI-82 STATS displays complex numbers in rectangular
Modes form and polar form. To select a complex-number mode, press
[MODE], and then select either of the two modes.

a+bi (rectangular-complex mode)
e re™oi (polar-complex mode)

"Bl Horiz G5-T

On the TI-82 STATS, complex numbers can be stored to
variables. Also, complex numbers are valid list elements.

In Real mode, complex-number results return an error, unless
you entered a complex number as input. For example, in Real
mode In(-1) returns an error; in a+bi mode In(-1) returns an

answer.
Real mode a+bi mode
[Ine-120 | [Ine-120 |

\ \

ERE: HOHMREEAL AHS lnd-12 .
Chait. 3. 141592654
fGoto
Entering Complex numbers are stored in rectangular form, but you can
Complex enter a complex number in rectangular form or polar form,
Numbers regardless of the mode setting. The components of complex

numbers can be real numbers or expressions that evaluate to real
numbers; expressions are evaluated when the command is

executed.
Note about Radian mode is recommended for complex number calculations.
Radian versus Internally, the TI-82 STATS converts all entered trig values to
Degree Mode radians, but it does not convert values for exponential,

logarithmic, or hyperbolic functions.

In degree mode, complex identities such as e”(i6) = cos(0) + i
sin(0) are not generally true because the values for cos and sin
are converted to radians, while those for e”() are not. For
example, e™(#45) = cos(45) + i sin(45) is treated internally as
eN(#45) = cos(n/4) + i sin(n/4). Complex identities are always
true in radian mode.
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Interpreting
Complex Results

Rectangular-
Complex Mode

Polar-Complex
Mode

Complex numbers in results, including list elements, are
displayed in either rectangular or polar form, as specified by the
mode setting or by a display conversion instruction (page 2-19).
In the example below, re*6i and Radian modes are set.

§2+1} P=ile™Cmedi
1.325365429%e™ (., .

Rectangular-complex mode recognizes and displays a complex
number in the form a+bi, where a is the real component, b is the
imaginary component, and i is a constant equal to \/-1.

lhi-12
31415926544

To enter a complex number in rectangular form, enter the value
of a (real component), press [+] or [=], enter the value of b
(imaginary component), and press [] (constant).

real component(+ or -)imaginary componenti

g+

g+

Polar-complex mode recognizes and displays a complex number in
the form re” @, where r is the magnitude, e is the base of the natural
log, @is the angle, and i is a constant equal to /1.

lni =12
3.141592654e™ 1.

To enter a complex number in polar form, enter the value of
(magnitude), press [e*] (exponential function), enter the
value of & (angle), press [£] (constant), and then press [].

magnitudee™(anglei)

18" Cms34, 2
180184719755,

Math, Angle, and Test Operations 2-17



MATH CPX (Complex) Operations

MATH CPX Menu

conij(

real(

imag(

To display the MATH CPX menu, press BID.

MATHNU CPX PRB

M
1: conj( Returns the complex conjugate.
2: real( Returns the real part.
3: imag( Returns the imaginary part.
4: angle( Returns the polar angle.
5: abs( Returns the magnitude (modulus).
6: PRect Displays the result in rectangular form.
7: MPolar Displays the result in polar form.

conj( (conjugate) returns the complex conjugate of a complex
number or list of complex numbers.

conj(a+bi) returns a—bi in a+bi mode.
conj(re”()) returns re*(-é) in re*6i mode.

. Cond 3e™ g 2
I—di, Jet(2. 2831853687 ..

Cobad 5+,

real( (real part) returns the real part of a complex number or list
of complex numbers.

real(a+bi) returns a.
real(re”(&)) returns r*cos(6).

real (3+44 0 3| |FEElE3?“ﬂ4i))

1. 960938263

imag( (imaginary part) returns the imaginary (nonreal) part of a
complex number or list of complex numbers.

imag(a+bi) returns b.
imag(re”(&)) returns r¥sin(6).

imadc3+dd

imagCie™odi
-2, 2VB4E7 4868
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angle(

abs(

»Rect

»Polar

angle( returns the polar angle of a complex number or list of
complex numbers, calculated as tan™* (b/a), where b is the
imaginary part and a is the real part. The calculation is adjusted
by +m in the second quadrant or -7 in the third quadrant.

angle(a+bi) returns tan™!(b/a).
angle(re” (&) returns €, where ~n<6<m.

an3dle3+4i 2 an3dledIe™ 044 22
LI2F295218 -2, 2831853A7

abs( (absolute value) returns the magnitude (modulus),
\(real2+imag2) | of a complex number or list of complex
numbers.

abs(a+bi) returns \[ (a2+b2) .

abs(re”(6k)) returns r (magnitude).

|ab5(3+4t} 5| |ab5':3-.=*“':41} ]

»Rect (display as rectangular) displays a complex result in
rectangular form. It is valid only at the end of an expression. It
is not valid if the result is real.

complex result»Rect returns a+bi.

TO-22rRect
1.4142135624

»Polar (display as polar) displays a complex result in polar form.
It is valid only at the end of an expression. It is not valid if the
result is real.

complex result»Polar returns re”(&).

JC-22rPola
1. 4142135629“":1
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MATH PRB (Probability) Operations

MATH PRB Menu

rand

To display the MATH PRB menu, press [J.

MATH NUM CPXPRB

1: rand Random-number generator

2: nPr Number of permutations

3: nCr Number of combinations

4: ! Factorial

5: randInt( Random-integer generator

6: randNorm( Random # from Normal distribution
7: randBin( Random # from Binomial distribution

rand (random number) generates and returns one or more
random numbers > 0 and < 1. To generate a list of random-
numbers, specify an integer > 1 for numtrials (number of trials).
The default for numtrials is 1.

rand[(numtrials)]

Tip: To generate random numbers beyond the range of 0 to 1, you
can include rand in an expression. For example, rand*5 generates a
random number >0 and < 5.

With each rand execution, the TI-82 STATS generates the same
random-number sequence for a given seed value. The

TI-82 STATS factory-set seed value for rand is 0. To generate a
different random-number sequence, store any nonzero seed
value to rand. To restore the factory-set seed value, store 0 to
rand or reset the defaults (Chapter 18).

Note: The seed value also affects randInt(, randNorm(, and
randBin( instructions (page 2-22).

rand

[ I

1+ran

rand{3s
L. FdoS8A7FF2E 8.
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nPr,
nCr

! (Factorial)

nPr (number of permutations) returns the number of
permutations of items taken number at a time. items and number
must be nonnegative integers. Both items and number can be
lists.

items nPr number

nCr (number of combinations) returns the number of
combinations of items taken number at a time. items and number
must be nonnegative integers. Both items and number can be
lists.

items nCr number
3 nPr 2
3 nCr 2
1A
12:3F nPr £2.2%
12 63

28

! (factorial) returns the factorial of either an integer or a multiple
of .5. For a list, it returns factorials for each integer or multiple
of .5. value must be >-.5 and <69.

value!
Gl
r2e
9463
128 24 7zar

Note: The factorial is computed recursively using the relationship
(n+1)!' = n¥n!, until n is reduced to either 0 or -1/2. At that point, the
definition 0!=1 or the definition (-1/2)!=\n is used to complete the
calculation. Hence:

n!=n*(n-1)%(n-2)% ... *2%1, if n is an integer >0
n!= n¥(n-1)k(n-2)% ... *1/2%x, if n+1/2 is an integer >0
n! is an error, if neither n nor n+1/2 is an integer >0.

(The variable n equals value in the syntax description above.)
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MATH PRB (Probability) Operations (continued)

randint(

randNorm(

randBin(

randint( (random integer) generates and displays a random
integer within a range specified by lower and upper integer
bounds. To generate a list of random numbers, specify an
integer >1 for numtrials (number of trials); if not specified, the
default is 1.

randint(lower,upper|,numtrials])

randIntCl.&2+ran
dIntcl. &l

randIntcl. &2 32
21

L o

randNorm( (random Normal) generates and displays a random
real number from a specified Normal distribution. Each
generated value could be any real number, but most will be
within the interval [u-3(c), u+3(c)]. To generate a list of
random numbers, specify an integer > 1 for numtrials (number
of trials); if not specified, the default is 1.

randNorm(u, of ,numtrials])

randdormiE. 1
CHATFZEVELTS

randHormi35. 2. 18

{34.02781932 37

randBin( (random Binomial) generates and displays a random
integer from a specified Binomial distribution. numtrials
(number of trials) must be > 1. prob (probability of success)
must be > 0 and < 1. To generate a list of random numbers,
specify an integer > 1 for numsimulations (number of
simulations); if not specified, the default is 1.

randBin(numtrials,prob|,numsimulations))
randBinCS. .20
PandEini?=.4=1@§
3325122 .

Note: The seed value stored to rand also affects randint(,
randNorm(, and randBin( instructions (page 2-20).
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ANGLE Operations

ANGLE Menu

DMS Entry
Notation

° (Degree)

To display the ANGLE menu, press [ANGLE]. The ANGLE
menu displays angle indicators and instructions. The
Radian/Degree mode setting affects the TI-82 STATS
interpretation of ANGLE menu entries.

ANGLE

1: ° Degree notation

2: ! DMS minute notation

3 r Radian notation

4: »DMS Displays as degree/minute/second
5: RpPr( Returns r, given X and Y

6: RMPO( Returns 6, given X and Y

7: PrRx( Returns x, given R and 6

8: PrRy( Returns y, given R and 6

DMS (degrees/minutes/seconds) entry notation comprises the
degree symbol (°), the minute symbol ('), and the second symbol
("). degrees must be a real number; minutes and seconds must
be real numbers > 0.

degrees®minutes'seconds"

For example, enter for 30 degrees, 1 minute, 23 seconds. If the
angle mode is not set to Degree, you must use ° so that the
TI-82 STATS can interpret the argument as degrees, minutes,
and seconds.

Degree mode Radian mode
Sinc3@E®] 23" Sinc3@E* ] 23"
- SEE3484441 L ZL. 29842129995
SinC3@Ee] 2"
- SEE3484441

° (degree) designates an angle or list of angles as degrees,
regardless of the current angle mode setting. In Radian mode,
you can use ° to convert degrees to radians.

value®
{valuel,value2,value3,value4,...,value n}°

° also designates degrees (D) in DMS format.
' (minutes) designates minutes (M) in DMS format.
" (seconds) designates seconds (S) in DMS format.

Note: " is not on the ANGLE menu. To enter ", press M.
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ANGLE Operations (continued)

' (Radians)

»DMS

R»Pr (,
R»PO(,
P»Rx(,
P»Ry(

I (radians) designates an angle or list of angles as radians,
regardless of the current angle mode setting. In Degree mode,
you can use " to convert radians to degrees.

value'

Degree mode

sinCim<g4ata
] L rEFPLBETE1Z
sinC{E. no230
| o1

Crsdar

45

»DMS (degree/minute/second) displays answer in DMS format
(page 2-23). The mode setting must be Degree for answer to be
interpreted as degrees, minutes, and seconds. »DMS is valid
only at the end of a line.

answer»DMS
T L o L

169, A333333
An=r0OMS
lga=3'Q"

R»-Pr( converts rectangular coordinates to polar coordinates and
returns r. RePO( converts rectangular coordinates to polar
coordinates and returns 6. x and y can be lists.

R»-Pr(x,y), ReP6(x,))
E¥PrC-1.82

FePEC 1. 00
3.141592654

Note: Radian mode is set.

P»Rx( converts polar coordinates to rectangular coordinates and
returns X. P»Ry( converts polar coordinates to rectangular
coordinates and returns y. » and @ can be lists.

P»Rx(r,8), P»Ry(r,6)
FrR=C1l.m
FrRaCl.m2

-1 Note: Radian mode is set.
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TEST (Relational) Operations

TEST Menu

AN
NV

Using Tests

To display the TEST menu, press [TEST].

This operator... Returns 1 (true) if...
TEST LOGIC

Equal

Not equal to

Greater than

Greater than or equal to
Less than

Less than or equal to

Al A
NNV OV R

Relational operators compare valueA and valueB and return 1 if
the test is true or 0 if the test is false. valued and valueB can be

real numbers, expressions, or lists. For = and # only, valueA and
valueB also can be matrices or complex numbers. If value4 and
valueB are matrices, both must have the same dimensions.

Relational operators are often used in programs to control
program flow and in graphing to control the graph of a function
over specific values.

valueA=valueB valueA#valueB
valueA>valueB valueA>valueB
valueA<valueB valueA<valueB
2a=25

L1,2.33<3

1 1 62
1.2, 333032, 12
{1 8 12

Relational operators are evaluated after mathematical functions
according to EOS rules (Chapter 1).

e The expression 2+2=2+3 returns 0. The TI-82 STATS
performs the addition first because of EOS rules, and then it
compares 4 to 5.

e The expression 2+(2=2)+3 returns 6. The TI-82 STATS
performs the relational test first because it is in parentheses,
and then it adds 2, 1, and 3.
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TEST LOGIC (Boolean) Operations

TEST LOGIC
Menu

Boolean
Operators

and,
or,
xor

not(

Using Boolean
Operations

To display the TEST LOGIC menu, press [TesT] D]

This operator... Returns a 1 (true) if...

TEST LOGIC

1: and Both values are nonzero (true).

2: or At least one value is nonzero (true).
3: xor Only one value is zero (false).

4: not( The value is zero (false).

Boolean operators are often used in programs to control
program flow and in graphing to control the graph of the
function over specific values. Values are interpreted as zero
(false) or nonzero (true).

and, or, and xor (exclusive or) return a value of 1 if an
expression is true or 0 if an expression is false, according to the
table below. valueA and valueB can be real numbers,
expressions, or lists.

valueA and valueB
valueA or valueB
valueA xor valueB

valueA valueB and or xor
#0 #0 returns 1 1 0
#0 0 returns 0 1 1
#0 returns 0 1 1
0 returns 0 0 0

not( returns 1 if value (which can be an expression) is 0.

not(value)

Boolean logic is often used with relational tests. In the following
program, the instructions store 4 into C.

FROGRAM: BOOLEAH
HieEt S

tIf A=2 and B=3
:Then: 4=
iElse: 5=

tEnd

2-26 Math, Angle, and Test Operations



Function
Graphing
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Getting Started: Graphing a Circle

Getting Started is a fast-paced introduction. Read the chapter for details.

Graph a circle of radius 10, centered on the origin in the standard viewing window.
To graph this circle, you must enter separate formulas for the upper and lower
portions of the circle. Then use ZSquare (zoom square) to adjust the display and
make the functions appear as a circle.

1.

In Func mode, press (Y] to display the
Y= editor. Press [v]100 (]
to enter the expression Y=+/(100-X?),
which defines the top half of the circle.

The expression Y="-+/(100-X?) defines the
bottom half of the circle. On the TI-82 STATS,
you can define one function in terms of another.
To define Y2=-Y1, press [()] to enter the negation
sign. Press (] to display the

VARS Y-VARS menu. Then press to
select 1:Function. The FUNCTION secondary
menu is displayed. Press 1 to select 1:Y1.

Press 6 to select 6:ZStandard. This is a
quick way to reset the window variables to the
standard values. It also graphs the functions;
you do not need to press [GRAPH].

Notice that the functions appear as an ellipse in
the standard viewing window.

To adjust the display so that each pixel
represents an equal width and height, press

5 to select 5:ZSquare. The functions are
replotted and now appear as a circle on the
display.

To see the ZSquare window variables, press
WINDOW] and notice the new values for Xmin,
Xmax, Ymin, and Ymax.

3-2 Function Graphing

Flokl Flotz Flokz
SMBETC1AE-HE
=MeE -
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Flokl Flotz Flokz
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Defining Graphs

TI-82 STATS—
Graphing Mode
Similarities

Defining a Graph

Displaying and
Exploring a
Graph

Saving a Graph
for Later Use

Chapter 3 specifically describes function graphing, but the steps
shown here are similar for each TI-82 STATS graphing mode.
Chapters 4, 5, and 6 describe aspects that are unique to
parametric graphing, polar graphing, and sequence graphing.

To define a graph in any graphing mode, follow these steps.
Some steps are not always necessary.

1. Press and set the appropriate graph mode (page 3-4).

2. Press and enter, edit, or select one or more functions in
the Y= editor (page 3-5 and 3-7).

3. Deselect stat plots, if necessary (page 3-7).
4. Set the graph style for each function (page 3-9).

5. Press and define the viewing window variables
(page 3-11).

6. Press [FORMAT] and select the graph format settings
(page 3-13).

After you have defined a graph, press to display it.
Explore the behavior of the function or functions using the
TI-82 STATS tools described in this chapter.

You can store the elements that define the current graph to any
of 10 graph database variables (GDB1 through GDB9, and
GDBO; Chapter 8). To recreate the current graph later, simply
recall the graph database to which you stored the original graph.

These types of information are stored in a GDB.

e Y= functions

e QGraph style settings

¢ Window settings

¢ Format settings

You can store a picture of the current graph display to any of 10
graph picture variables (Pic1 through Pic9, and Pic0; Chapter

8). Then you can superimpose one or more stored pictures onto
the current graph.
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Setting the Graph Modes

Checking and
Changing the
Graphing Mode

Setting Modes
from a Program

To display the mode screen, press [MODE]. The default settings are
highlighted below. To graph functions, you must select Func
mode before you enter values for the window variables and
before you enter the functions.

Sci Eng
B123456729

H0rMa

eal
"Bl Horiz G5-T

The TI-82 STATS has four graphing modes.
¢ Func (function graphing)

¢ Par (parametric graphing; Chapter 4)

¢ Pol (polar graphing; Chapter 5)

e Seq (sequence graphing; Chapter 6)

Other mode settings affect graphing results. Chapter 1 describes
each mode setting.

* Float or 0123456789 (fixed) decimal mode affects displayed
graph coordinates.

¢ Radian or Degree angle mode affects interpretation of some
functions.

¢ Connected or Dot plotting mode affects plotting of selected
functions.

* Sequential or Simul graphing-order mode affects function
plotting when more than one function is selected.

To set the graphing mode and other modes from a program,
begin on a blank line in the program editor and follow these
steps.

1. Press to display the mode settings.

2. Press [+], 0], (4], and [4] to place the cursor on the mode that
you want to select.

3. Press [ENTER] to paste the mode name to the cursor location.

The mode is changed when the program is executed.
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Defining Functions

Displaying
Functions in the
Y= Editor

Defining or
Editing a
Function

To display the Y= editor, press [Y5]. You can store up to 10
functions to the function variables Y1 through Y9, and Yo. You
can graph one or more defined functions at once. In this
example, functions Y1 and Y2 are defined and selected.

Flokl Flotz Flokz
SMBETC1AE-HE
=MeE -

M=

wMy=

wMe=

“MNE=

M=

To define or edit a function, follow these steps.

1.
2.

Press [Y9] to display the Y= editor.

Press (] to move the cursor to the function you want to
define or edit. To erase a function, press [CLEAR].

. Enter or edit the expression to define the function.

You may use functions and variables (including matrices
and lists) in the expression. When the expression
evaluates to a nonreal number, the value is not plotted; no
error is returned.

The independent variable in the function is X. Func mode
defines as X. To enter X, press or press
ALPHA] [X].

When you enter the first character, the = is highlighted,
indicating that the function is selected.

As you enter the expression, it is stored to the variable Yn as
a user-defined function in the Y= editor.

Press [ENTER] or [+] to move the cursor to the next function.
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Defining Functions (continued)

Defining a
Function from
the Home Screen
or a Program

Evaluating Y=
Functions in
Expressions

To define a function from the home screen or a program, begin
on a blank line and follow these steps.

1. Press [ALPHA] [], enter the expression, and then press [ALPHA

[] again.
2. Press [STO0®].

3. Press ] 1 to select 1:Function from the
VARS Y-VARS menu.

4. Select the function name, which pastes the name to the
cursor location on the home screen or program editor.

5. Press [ENTER] to complete the instruction.
“expression">Yn

"Hz"-}"l'l‘i

| Flokl Flokz Flokz
Oone wMiEEE

When the instruction is executed, the TI-82 STATS stores the
expression to the designated variable Yn, selects the function,
and displays the message Done.

You can calculate the value of a Y= function Yz at a specified
value of X. A list of values returns a list.

Yn(value)
Yn({valuel,value2,value3, . . .,value n})

Flokl Flokz Flokbs Y 0B
~MAEL2ZRE-ZRAE &
“Ne= VioiB, 1,2, 3,430
wNe= 6 4.2 3.6 5.4
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Selecting and Deselecting Functions

Selecting and
Deselecting a
Function

Turning On or
Turning Off a Stat
Plot in the Y=
Editor

You can select and deselect (turn on and turn off) a function in
the Y= editor. A function is selected when the = sign is
highlighted. The TI-82 STATS graphs only the selected
functions. You can select any or all functions Y1 through Y9, and
Yo.

To select or deselect a function in the Y= editor, follow these
steps.

1. Press [Y5] to display the Y= editor.

2. Move the cursor to the function you want to select or
deselect.

3. Press [{] to place the cursor on the function’s = sign.
4. Press [ENTER] to change the selection status.

When you enter or edit a function, it is selected automatically.
When you clear a function, it is deselected.

To view and change the on/off status of a stat plot in the
Y= editor, use Plot1 Plot2 Plot3 (the top line of the Y= editor).
When a plot is on, its name is highlighted on this line.

To change the on/off status of a stat plot from the Y= editor,
press (4] and [*] to place the cursor on Plot1, Plot2, or Plot3, and
then press [ENTER].

A Flokz Flob:
x¥1=.2H3—2H+6‘\\
:32;2§1H3 [~_ Plot1is turned on.
y= Plot2 and Plot3 are turned off.
~Ne=
~NE=
~Ne=
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Selecting and Deselecting Functions (continued)

Selecting and
Deselecting
Functions from
the Home Screen
or a Program

To select or deselect a function from the home screen or a
program, begin on a blank line and follow these steps.

1.
2.
3.

Press [] to display the VARS Y-VARS menu.
Select 4:0n/Off to display the ON/OFF secondary menu.

Select 1:FnOn to turn on one or more functions or 2:FnOff to
turn off one or more functions. The instruction you select is
copied to the cursor location.

Enter the number (1 through 9, or 0; not the variable Yn) of

each function you want to turn on or turn off.

e Ifyou enter two or more numbers, separate them with
commas.

e To turn on or turn off all functions, do not enter a number
after FnOn or FnOff.

FnOn[function#,function#, . . .,function n)
FnOff[function# function#, . . . function n)

. Press [ENTER]. When the instruction is executed, the status of

each function in the current mode is set and Done is
displayed.

For example, in Func mode, FnOff :FnOn 1,3 turns off all
functions in the Y= editor, and then turns on Y1 and Y3.

Froff :Fndn 1.3 Flati Flakz Flots
Oone “MiEL 2RF-2HAG
wMe=-Y
wMrEEE
wMy=
wMe=
“MNE=
M=
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Setting Graph Styles for Functions

Graph Style This table describes the graph styles available for function
Icons in the Y= graphing. Use the styles to visually differentiate functions to be
Editor graphed together. For example, you can set Y1 as a solid line, Y2
as a dotted line, and Y3 as a thick line.
Icon Style Description
Line A solid line connects plotted points; this is the
default in Connected mode
Thick A thick solid line connects plotted points
" Above Shading covers the area a*bove the graph
Below Shading covers the area below the graph
Path A circular cursor traces the leading edge of the
graph and draws a path
Animate A circular cursor traces the leading edge of the
graph without drawing a path
Dot A small dot represents each plotted point; this

is the default in Dot mode

Note: Some graph styles are not available in all graphing modes.
Chapters 4, 5, and 6 list the styles for Par, Pol, and Seq modes.

Setting the Graph To set the graph style for a function, follow these steps.

Style

1. Press [Yd to display the Y= editor.

2. Press [¥] and [4] to move the cursor to the function.

3. Press [4] [{] to move the cursor left, past the = sign, to the
graph style icon in the first column. The insert cursor is
displayed. (Steps 2 and 3 are interchangeable.)

4. Press repeatedly to rotate through the graph styles.
The seven styles rotate in the same order in which they are
listed in the table above.

5. Press ], [4], or [¢] when you have selected a style.

M=
wMy=
wMe=
“MNE=
M=

Flokl Flotz Flotz
SMMESsincR)
Y :BScosCRD
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Setting Graph Styles for Functions (continued)

Shading Above When you select % or & for two or more functions, the
and Below TI-82 STATS rotates through four shading patterns.

* Vertical lines shade the first function with a ® or & graph
style.

¢ Horizontal lines shade the second.

¢ Negatively sloping diagonal lines shade the third.

¢ Positively sloping diagonal lines shade the fourth.

¢ The rotation returns to vertical lines for the fifth * or k.
function, repeating the order described above.

When shaded areas intersect, the patterns overlap.

Note: When % or k is selected for a Y= function that graphs a family
of curves, such as Y1={1,2,3}X, the four shading patterns rotate for
each member of the family of curves.

Setting a Graph To set the graph style from a program, select H:GraphStyle(

Style from a from the PRGM CTL menu. To display this menu, press
Program while in the program editor. function# is the number of the Y=

function name in the current graphing mode. graphstyle# is an
integer from 1 to 7 that corresponds to the graph style, as shown

below.
1 =" (line) 2 =" (thick) 3 =" (above)
4 = (below) 5 =i (path) 6 =1 (animate) 7="

GraphStyle(function#,graphstylet)

For example, when this program is executed in Func mode,
GraphStyle(1,3) sets Y1 to ¥ (above).

PROGEAM: SHADE
R e |
GrarhStalecl, 30

:0i=FrGrarh
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Setting the Viewing Window Variables

The TI-82 STATS
Viewing Window

Displaying the
Window
Variables

Changing a
Window Variable
Value

The viewing window is the portion of the coordinate plane
defined by Xmin, Xmax, Ymin, and Ymax. Xscl (X scale)
defines the distance between tick marks on the x-axis. Yscl (Y
scale) defines the distance between tick marks on the y-axis. To
turn off tick marks, set Xscl=0 and Yscl=0.

™ Ymax WIMOOW
Amin=-18
onin Xsdl Amax=18
Z L wecl=1
Xmax/ l'l'lmlr-l=-la
Z Yscl I'I'Ima}{= 1 E
Vaol=1
Ares=1

Ymin

To display the current window variable values, press (WINDOW).
The window editor above and to the right shows the default
values in Func graphing mode and Radian angle mode. The
window variables differ from one graphing mode to another.

Xres sets pixel resolution (1 through 8) for function graphs only.
The default is 1.

e At Xres=1, functions are evaluated and graphed at each pixel
on the x-axis.

* At Xres=8, functions are evaluated and graphed at every
eighth pixel along the x-axis.

Tip: Small Xres values improve graph resolution but may cause the
TI-82 STATS to draw graphs more slowly.

To change a window variable value from the window editor,
follow these steps.

1. Press [¥] or [4] to move the cursor to the window variable you
want to change.

2. Edit the value, which can be an expression.

¢ Enter a new value, which clears the original value.
e Move the cursor to a specific digit, and then edit it.

3. Press [ENTER], (+], or [4]. If you entered an expression, the
TI-82 STATS evaluates it. The new value is stored.

Note: Xmin<Xmax and Ymin<Ymax must be true in order to graph.
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Setting the Viewing Window Variables (continued)

Storing to a
Window Variable
from the Home
Screen or a
Program

AX and AY

To store a value, which can be an expression, to a window
variable, begin on a blank line and follow these steps.

1. Enter the value you want to store.

2. Press [STO»).
3. Press [VARS] to display the VARS menu.
4

. Select 1:Window to display the Func window variables (X/Y
secondary menu).

e Press ] to display the Par and Pol window variables (T/6
secondary menu).

e Press ][] to display the Seq window variables (U/V/W
secondary menu).

5. Select the window variable to which you want to store a
value. The name of the variable is pasted to the current
cursor location.

6. Press [ENTER] to complete the instruction.

When the instruction is executed, the TI-82 STATS stores the
value to the window variable and displays the value.

ld+Emax
14

The variables AX and AY (items 8 and 9 on the VARS
(1:Window) X/Y secondary menu) define the distance from the
center of one pixel to the center of any adjacent pixel on a graph
(graphing accuracy). aX and aY are calculated from Xmin,
Xmax, Ymin, and Ymax when you display a graph.

_ (Xmax - Xmin) _ (Ymax - Ymin)
AX= 94 AY = 62

You can store values to AX and AY. If you do, Xmax and Ymax
are calculated from AX, Xmin, AY, and Ymin.
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Setting the Graph Format

Displaying the
Format Settings

Changing a
Format Setting

RectGC, PolarGC

To display the format settings, press [FORMAT]. The default
settings are highlighted below.

RectGC PolarGC Sets cursor coordinates.

CoordOn  CoordOff Sets coordinates display on or off.
GridOff  GridOn Sets grid off or on.

AxesOn  AxesOff Sets axes on or off.

LabelOff  LabelOn Sets axes label off or on.

ExprOn ExprOff Sets expression display on or off.

Format settings define a graph’s appearance on the display.
Format settings apply to all graphing modes. Seq graphing
mode has an additional mode setting (Chapter 6).

To change a format setting, follow these steps.

1. Press [+], ], (], and [ as necessary to move the cursor to
the setting you want to select.

2. Press to select the highlighted setting.

RectGC (rectangular graphing coordinates) displays the cursor
location as rectangular coordinates X and Y.

PolarGC (polar graphing coordinates) displays the cursor
location as polar coordinates R and 6.

The RectGC/PolarGC setting determines which variables are
updated when you plot the graph, move the free-moving cursor,
or trace.

* RectGC updates X and Y; if CoordOn format is selected, X
and Y are displayed.

¢ PolarGC updates X, Y, R, and 6; if CoordOn format is
selected, R and 6 are displayed.
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Setting the Graph Format (continued)

CoordOn,
CoordOff

GridOff, GridOn

AxesOn, AxesOff

Label Off,
LabelOn

ExprOn, ExprOff

CoordOn (coordinates on) displays the cursor coordinates at the
bottom of the graph. If ExprOff format is selected, the function
number is displayed in the top-right corner.

CoordOff (coordinates off) does not display the function number
or coordinates.

Grid points cover the viewing window in rows that correspond
to the tick marks (page 3-11) on each axis.

GridOff does not display grid points.
GridOn displays grid points.

AxesOn displays the axes.
AxesOff does not display the axes.
This overrides the LabelOff/ LabelOn format setting.

LabelOff and LabelOn determine whether to display labels for
the axes (X and Y), if AxesOn format is also selected.

ExprOn and ExprOff determine whether to display the
Y= expression when the trace cursor is active. This format
setting also applies to stat plots.

When ExprOn is selected, the expression is displayed in the top-
left corner of the graph screen.

When ExprOff and CoordOn both are selected, the number in
the top-right corner specifies which function is being traced.
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Displaying Graphs

Displaying a New
Graph

Pausing or
Stopping a Graph

Smart Graph

To display the graph of the selected function or functions, press
(GRAPH). TRACE, ZOOM instructions, and CALC operations
display the graph automatically. As the TI-82 STATS plots the
graph, the busy indicator is on. As the graph is plotted, X and Y
are updated.

While plotting a graph, you can pause or stop graphing.

e Press [ENTER] to pause; then press [ENTER] to resume.
e Press to stop; then press [GRAPH] to redraw.

Smart Graph is a TI-82 STATS feature that redisplays the last
graph immediately when you press [GRAPH], but only if all
graphing factors that would cause replotting have remained the
same since the graph was last displayed.

If you performed any of these actions since the graph was last
displayed, the TI-82 STATS will replot the graph based on new
values when you press [GRAPH].

¢ Changed a mode setting that affects graphs

¢ Changed a function in the current picture

¢ Selected or deselected a function or stat plot

¢ Changed the value of a variable in a selected function

¢ Changed a window variable or graph format setting

¢ Cleared drawings by selecting ClrDraw

¢ Changed a stat plot definition
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Displaying Graphs (continued)

Overlaying
Functions on a
Graph

Graphing a
Family of Curves

On the TI-82 STATS, you can graph one or more new functions
without replotting existing functions. For example, store sin(X)
to Y1 in the Y= editor and press [GRAPH]. Then store cos(X) to Y2
and press again. The function Y2 is graphed on top of Y1,
the original function.

If you enter a list (Chapter 11) as an element in an expression,
the TI-82 STATS plots the function for each value in the list,
thereby graphing a family of curves. In Simul graphing-order
mode, it graphs all functions sequentially for the first element in
each list, and then for the second, and so on.

{2,4,6}sin(X) graphs three functions: 2 sin(X), 4 sin(X), and
6 sin(X).

Flokl Flotz Flokz
;¥1E{E=4=E~}51nt}i @
M=

M=

~Ny=

wMe=

M=

{2,4,6}sin({1,2,3}X) graphs 2 sin(X), 4 sin(2X), and 6 sin(3X).

Flokl Flotz Flokz
SMBLZ.d.Ersind L
1.2,33H)

M=

M=

wMy=

wMe=

M=

Note: When using more than one list, the lists must have the same
dimensions.
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Exploring Graphs with the Free-Moving Cursor

Free-Moving
Cursor

Graphing
Accuracy

When a graph is displayed, press (1], ], (4], or [+] to move the
cursor around the graph. When you first display the graph, no

cursor is visible. When you press [«], [*], [<], or [+], the cursor

moves from the center of the viewing window.

As you move the cursor around the graph, the coordinate values
of the cursor location are displayed at the bottom of the screen if
CoordOn format is selected. The Float/Fix decimal mode setting
determines the number of decimal digits displayed for the
coordinate values.

To display the graph with no cursor and no coordinate values,

press [CLEAR] or [ENTER]. When you press [4], [*], (4], or [+], the

cursor moves from the same position.

The free-moving cursor moves from pixel to pixel on the screen.
When you move the cursor to a pixel that appears to be on the
function, the cursor may be near, but not actually on, the
function. The coordinate value displayed at the bottom of the
screen actually may not be a point on the function. To move the
cursor along a function, use (page 3-18).

The coordinate values displayed as you move the cursor
approximate actual math coordinates, *accurate to within the
width and height of the pixel. As Xmin, Xmax, Ymin, and Ymax
get closer together (as in a Zoomln) graphing accuracy
increases, and the coordinate values more closely approximate
the math coordinates.

[~

n=xBElr0els 1V=7. 4192548

\

Free-moving cursor “on” the curve
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Exploring Graphs with TRACE

Beginning a
Trace

Moving the Trace
Cursor

Moving the Trace
Cursor from
Function to
Function

Use TRACE to move the cursor from one plotted point to the
next along a function. To begin a trace, press [TRACE]. If the
graph is not displayed already, press to display it. The
trace cursor is on the first selected function in the Y= editor, at
the middle X value on the screen. The cursor coordinates are
displayed at the bottom of the screen if CoordOn format is
selected. The Y= expression is displayed in the top-left corner of
the screen, if ExprOn format is selected.

To move the TRACE cursor. .. do this:
. to the previous or next plotted point, press [{] or [*].

. five plotted points on a function (Xres press (2nd] [«] or [2nd]
affects this), .

. to any valid X value on a function,  enter a value, and
then press [ENTER].
. from one function to another, press [] or [+].

When the trace cursor moves along a function, the Y value is
calculated from the X value; that is, Y=Yn(X). If the function is
undefined at an X value, the Y value is blank.

'|'1=.2H5-?+E l\_/l

-~

Trace cursor on the curve

n=z.181488Y 1¥=6.1184%709

If you move the trace cursor beyond the top or bottom of the
screen, the coordinate values at the bottom of the screen
continue to change appropriately.

To move the trace cursor from function to function, press [+] and
[]. The cursor follows the order of the selected functions in the
Y= editor. The trace cursor moves to each function at the same X
value. If ExprOn format is selected, the expression is updated.
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Moving the Trace To move the trace cursor to any valid X value on the current

Cursor to Any
Valid X Value

Panning to the
Left or Right

Quick Zoom

Leaving and
Returning to
TRACE

Using TRACE in
a Program

function, enter the value. When you enter the first digit, an X=
prompt and the number you entered are displayed in the bottom-
left corner of the screen. You can enter an expression at the X=
prompt. The value must be valid for the current viewing
window. When you have completed the entry, press to
move the cursor.

'|'1=.2H3-?+E \_/‘II '|'1=.2H3-?+E \_ﬂl'

#=3l W=z Y=EY

Note: This feature does not apply to stat plots.

If you trace a function beyond the left or right side of the screen,
the viewing window automatically pans to the left or right.
Xmin and Xmax are updated to correspond to the new viewing
window.

While tracing, you can press to adjust the viewing
window so that the cursor location becomes the center of the
new viewing window, even if the cursor is above or below the
display. This allows panning up and down. After Quick Zoom,
the cursor remains in TRACE.

When you leave and return to TRACE, the trace cursor is
displayed in the same location it was in when you left TRACE,
unless Smart Graph has replotted the graph (page 3-15).

On a blank line in the program editor, press [TRACE]. The
instruction Trace is pasted to the cursor location. When the
instruction is encountered during program execution, the graph
is displayed with the trace cursor on the first selected function.
As you trace, the cursor coordinate values are updated. When
you finish tracing the functions, press to resume program
execution.
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Exploring Graphs with the ZOOM Instructions

ZOOM Menu To display the ZOOM menu, press (ZOOM]. You can adjust the
viewing window of the graph quickly in several ways. All
ZOOM instructions are accessible from programs.

7200 MEMORY

M

1: ZBox Draws a box to define the viewing window.

2: Zoom In Magnifies the graph around the cursor.

3: Zoom Out  Views more of a graph around the cursor.

4: ZDecimal Sets aAX and aY to 0.1.

5: ZSquare Sets equal-size pixels on the X and Y axes.

6: ZStandard  Sets the standard window variables.

7: ZTrig Sets the built-in trig window variables.

8: Zlnteger Sets integer values on the X and Y axes.

9: ZoomStat Sets the values for current stat lists.

0: ZoomFit Fits YMin and YMax between XMin and XMax.
Zoom Cursor When you select 1:ZBox, 2:Zoom In, or 3:Zoom Out, the cursor

on the graph becomes the zoom cursor (+), a smaller version of
the free-moving cursor (+).

ZBox To define a new viewing window using ZBox, follow these
steps.

1.

Select 1:ZBox from the ZOOM menu. The zoom cursor is
displayed at the center of the screen.

Move the zoom cursor to any spot you want to define as a
corner of the box, and then press [ENTER]. When you move the
cursor away from the first defined corner, a small, square dot
indicates the spot.

. Press (4, (<], )], or []. As you move the cursor, the sides of

the box lengthen or shorten proportionately on the screen.
Note: To cancel ZBox before you press [ENTER], press [CLEAR].

When you have defined the box, press to replot the
graph.

1 0
VYR

n=z.181488Y 1¥=1.92C4820 W=1.B0BE106 Y=4.EiG1zB

To use ZBox to define another box within the new graph, repeat
steps 2 through 4. To cancel ZBox, press [CLEAR].
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Zoom In,
Zoom Out

ZDecimal

ZSquare

Zoom In magnifies the part of the graph that surrounds the
cursor location. Zoom Out displays a greater portion of the
graph, centered on the cursor location. The XFact and YFact
settings determine the extent of the zoom.

To zoom in on a graph, follow these steps.
1. Check XFact and YFact (page 3-24); change as needed.

2. Select 2:Zoom In from the ZOOM menu. The zoom cursor is
displayed.

3. Move the zoom cursor to the point that is to be the center of
the new viewing window.

4. Press [ENTER]. The TI-82 STATS adjusts the viewing window
by XFact and YFact; updates the window variables; and
replots the selected functions, centered on the cursor
location.

5. Zoom in on the graph again in either of two ways.
e To zoom in at the same point, press [ENTER].
* To zoom in at a new point, move the cursor to the point
that you want as the center of the new viewing window,

and then press [ENTER].

To zoom out on a graph, select 3:Zoom Out and repeat steps 3
through 5.

To cancel Zoom In or Zoom Out, press [CLEAR].

ZDecimal replots the functions immediately. It updates the
window variables to preset values, as shown below. These
values set AX and AY equal to 0.1 and set the X and Y value of
each pixel to one decimal place.

Xmin=-4.7 Ymin=-3.1
Xmax=4.7 Ymax=3.1
Xscl=1 Yscl=1

ZSquare replots the functions immediately. It redefines the
viewing window based on the current values of the window
variables. It adjusts in only one direction so that AX=AY, which
makes the graph of a circle look like a circle. Xscl and Yscl
remain unchanged. The midpoint of the current graph (not the
intersection of the axes) becomes the midpoint of the new graph.
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Exploring Graphs with the ZOOM Instructions (cont.)

ZStandard

ZTrig

Zinteger

ZoomStat

ZoomFit

ZStandard replots the functions immediately. It updates the
window variables to the standard values shown below.

Xmin=-10 Ymin=-10 Xres=1
Xmax=10 Ymax=10
Xscl=1 Yscl=1

ZTrig replots the functions immediately. It updates the window
variables to preset values that are appropriate for plotting trig
functions. Those preset values in Radian mode are shown
below.

Xmin=-(47/24)n Ymin=-4
Xmax=(47/24)n Ymax=4
Xscl=n/2 Yscl=1

Zinteger redefines the viewing window to the dimensions
shown below. To use ZInteger, move the cursor to the point that
you want to be the center of the new window, and then press
(ENTER]; ZInteger replots the functions.

AX=1 Xscl=10
AY=1 Yscl=10

ZoomStat redefines the viewing window so that all statistical
data points are displayed. For regular and modified box plots,
only Xmin and Xmax are adjusted.

ZoomFit replots the functions immediately. ZoomFit
recalculates YMin and YMax to include the minimum and
maximum Y values of the selected functions between the current
XMin and XMax. XMin and XMax are not changed.
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Using ZOOM MEMORY

ZOOM MEMORY  To display the ZOOM MEMORY menu, press 0l
Menu

ZOOMMEMOR
Y

1: ZPrevious Uses the previous viewing window.

2: ZoomSto Stores the user-defined window.

3: ZoomRel Recalls the user-defined window.

4: SetFactors... Changes Zoom In and Zoom Out factors.
ZPrevious ZPrevious replots the graph using the window variables of the

graph that was displayed before you executed the last ZOOM

instruction.
ZoomSto ZoomSto immediately stores the current viewing window. The

graph is displayed, and the values of the current window
variables are stored in the user-defined ZOOM variables ZXmin,
ZXmax, ZXscl, ZYmin, ZYmax, ZYscl, and ZXres.

These variables apply to all graphing modes. For example,
changing the value of ZXmin in Func mode also changes it in
Par mode.

ZoomRcl ZoomRcl graphs the selected functions in a user-defined
viewing window. The user-defined viewing window is
determined by the values stored with the ZoomSto instruction.
The window variables are updated with the user-defined values,
and the graph is plotted.
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Using ZOOM MEMORY (continued)

ZOOM FACTORS

Checking XFact
and YFact

Changing XFact
and YFact

Using ZOOM
MEMORY Menu
Items from the
Home Screen or
a Program

The zoom factors, XFact and YFact, are positive numbers (not
necessarily integers) greater than or equal to 1. They define the
magnification or reduction factor used to Zoom In or Zoom Out
around a point.

To display the ZOOM FACTORS screen, where you can review
the current values for XFact and YFact, select 4:SetFactors
from the ZOOM MEMORY menu. The values shown are the
defaults.

Z00M FACTORS
#Fact=4
“Fact=4

You can change XFact and YFact in either of two ways.
* Enter a new value. The original value is cleared
automatically when you enter the first digit.

¢ Place the cursor on the digit you want to change, and then
enter a value or press to delete it.

From the home screen or a program, you can store directly to
any of the user-defined ZOOM variables.

| “SrZEming 5+2Hmax|
]

From a program, you can select the ZoomSto and ZoomRcl
instructions from the ZOOM MEMORY menu.
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Using the CALC (Calculate) Operations

CALCULATE To display the CALCULATE menu, press [cALC]. Use the
Menu items on this menu to analyze the current graph functions.

CALCULAT

E

1: value Calculates a function Y value for a given X.

2: zero Finds a zero (x-intercept) of a function.

3: minimum Finds a minimum of a function.

4: maximum Finds a maximum of a function.

5: intersect Finds an intersection of two functions.

6: dy/dx Finds a numeric derivative of a function.

7: [f(x)dx Finds a numeric integral of a function.
value value evaluates one or more currently selected functions for a

specified value of X.

Note: When a value is displayed for X, press to clear the
value. When no value is displayed, press to cancel the value
operation.

To evaluate a selected function at X, follow these steps.

1. Select 1:value from the CALCULATE menu. The graph is
displayed with X= in the bottom-left corner.

2. Enter a real value, which can be an expression, for X
between Xmin and Xmax.

3. Press [ENTER].

Yy =
|

#=3l W=z Y=EY

The cursor is on the first selected function in the Y= editor at the
X value you entered, and the coordinates are displayed, even if
CoordOff format is selected.

To move the cursor from function to function at the entered X
value, press [4] or [+]. To restore the free-moving cursor, press

[JorD].
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Using the CALC (Calculate) Operations (continued)

zero

zero finds a zero (x-intercept or root) of a function using solve(.
Functions can have more than one x-intercept value; zero finds
the zero closest to your guess.

The time zero spends to find the correct zero value depends on
the accuracy of the values you specify for the left and right
bounds and the accuracy of your guess.

To find a zero of a function, follow these steps.

1. Select 2:zero from the CALCULATE menu. The current graph
is displayed with Left Bound? in the bottom-left corner.

2. Press [4] or [] to move the cursor onto the function for which
you want to find a zero.

3. Press [{] or ] (or enter a value) to select the x-value for the
left bound of the interval, and then press [ENTER]. A »
indicator on the graph screen shows the left bound. Right
Bound? is displayed in the bottom-left corner. Press [{] or []
(or enter a value) to select the x-value for the right bound,
and then press [ENTER]. A < indicator on the graph screen
shows the right bound. Guess? is then displayed in the
bottom-left corner.

= ZhF-Zh+8
l-/ 1

GUgssT
RENONZEETE 1V=11.12776R

4. Press [ or [*] (or enter a value) to select a point near the
zero of the function, between the bounds, and then press

ENTER].

Eutss?L 2ok
“w=-4 #=-4.180539 [y=n

The cursor is on the solution and the coordinates are displayed,
even if CoordOff format is selected. To move to the same
x-value for other selected functions, press (4] or [+]. To restore
the free-moving cursor, press [{J or [].
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minimum,
maximum

intersect

minimum and maximum find a minimum or maximum of a
function within a specified interval to a tolerance of 1E-5.

To find a minimum or maximum, follow these steps.

1. Select 3:minimum or 4:maximum from the CALCULATE
menu. The current graph is displayed.

2. Select the function and set left bound, right bound, and guess
as described for zero (steps 2 through 4; page 3-26).

The cursor is on the solution, and the coordinates are displayed,
even if you have selected CoordOff format; Minimum or
Maximum is displayed in the bottom-left corner.

To move to the same x-value for other selected functions, press
(4] or [¥]. To restore the free-moving cursor, press [¢] or [].

intersect finds the coordinates of a point at which two or more
functions intersect using solve(. The intersection must appear on
the display to use intersect.

To find an intersection, follow these steps.

1. Select 5:intersect from the CALCULATE menu. The current
graph is displayed with First curve? in the bottom-left corner.

£h

Firskcurue?
H=0 !

i

=k

2. Press [¥] or (4], if necessary, to move the cursor to the first
function, and then press [ENTER]. Second curve? is displayed
in the bottom-left corner.

3. Press [+] or [4], if necessary, to move the cursor to the second
function, and then press [ENTER].

4. Press [»] or [{] to move the cursor to the point that is your
guess as to location of the intersection, and then press [ENTER].

The cursor is on the solution and the coordinates are displayed,
even if CoordOff format is selected. Intersection is displayed in
the bottom-left corner. To restore the free-moving cursor, press

(J, (], B, or [
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Using the CALC (Calculate) Operations (continued)

dy/dx

Jf(x)dx

dy/dx (numerical derivative) finds the numerical derivative
(slope) of a function at a point, with e=1E-3.

To find a function’s slope at a point, follow these steps.

1. Select 6:dy/dx from the CALCULATE menu. The current
graph is displayed.

2. Press (4] or [¥] to select the function for which you want to

find the numerical derivative.

3. Press [{] or ] (or enter a value) to select the X value at
which to calculate the derivative, and then press [ENTER].

The cursor is on the solution and the numerical derivative is
displayed.

To move to the same x-value for other selected functions, press
(<] or [=]. To restore the free-moving cursor, press (4] or [].

Jf(x)dx (numerical integral) finds the numerical integral of a
function in a specified interval. It uses the fnInt( function, with a
tolerance of e=1E-3.

To find the numerical derivative of a function, follow these
steps.

1. Select 7:jf(x)dx from the CALCULATE menu. The current
graph is displayed with Lower Limit? in the bottom-left
corner.

2. Press [4] or [] to move the cursor to the function for which
you want to calculate the integral.

3. Set lower and upper limits as you would set left and right
bounds for zero (step 3; page 3-26). The integral value is
displayed, and the integrated area is shaded.

TI=HF-FH+l }

W

Lo Limit?
#=-1.81 SFCd=2 MZPEAT

Note: The shaded area is a drawing. Use ClrDraw (Chapter 8) or
any action that invokes Smart Graph to clear the shaded area.
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Parametric
Graphing

Contents Getting Started: Path of a Ball 4-2
Defining and Displaying Parametric Graphs ... 4-4
Exploring Parametric Graphs 4-7
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Getting Started: Path of a Ball

Getting Started is a fast-paced introduction. Read the chapter for details.

Graph the parametric equation that describes the path of a ball hit at an initial speed
of 30 meters per second, at an initial angle of 25 degrees with the horizontal from
ground level. How far does the ball travel? When does it hit the ground? How high
does it go? Ignore all forces except gravity.

For initial velocity v, and angle 0, the position of the ball as a function of time has
horizontal and vertical components.

Horizontal: X1(t)=tv,cos(0)

Vertical: Y 1(t)=tv,sin(®)- 7 gt?

The vertical and horizontal vectors of the ball’s motion also will be graphed.
Vertical vector: X2(t)=0 Y2()=Y1(t)

Horizontal vector:  X3(t)=X1(t) Y3(t)=0

Gravity constant:  £=9.8 m/sec?

1. Press [MODE]. Press (-] (] (=] [*J to select
Par mode. Press (+] (] ] to select
Simul for simultaneous graphing of all three
parametric equations in this example. L onRec Dot
al
Horiz G-T
2. Press [Y=]. Press 30 [X.T.0.n] [COS] 25 [2nd] Flotl Flokz Floks
[ANGLE] 1 (to select ©) 0] [ENTER] to define X1T ~E1TB38TCos (2372
in terms of T. 31 TEE%$-£51HI:25C‘ 3
-g_. 2.
3. Press 30 (X.T.0,n] (SIN] 25 [2nd] [ANGLE] 1 (0] (5] WRir=
9.8 (3] 2 [X.T.0.1] [x?] [ENTER] to define Y1T. §27=
WHET S
The vertical component vector is defined by Flotl Flotz Flats
XoT and YaT. ~A1TB3BToos (2372
4. Press 0 to define XaT. _E‘ TEE%$T51”':25'3 2
WEET S
Ver=
W ET S
5. Press 0] to display the VARS Y-VARS Flokl Flotz Flokz
menu. Press 2 to display the PARAMETRIC ~E1TB38TCos (2372
secondary menu. Press 2 to define Yar. Wi BIETS im0 250 )
-2 8-2T2
~HzT B
VerBYr
W ET S
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[

The horizontal component vector is defined by
X3T and Y3T.

Press [] 2, and then press 1 [ENTER] to
define X3T. Press 0 [ENTER] to define Y3T.

Press (J [ [+ to change the graph
style to " for X3T and Y3T. Press (4]

to change the graph style to i for XaT
and Y2T. Press [4] to change the
graph style to i for X1T and Y1T. (These
keystrokes assume that all graph styles were
set to ™ originally.)

Press (WINDOW). Enter these values for the
window variables.

Tmin=0 Xmin=-10 Ymin=-5
Tmax=5 Xmax=100 Ymax=15
Tstep=.1 Xscl=50 Yscl=10

Press [FORMAT] (] (] [] [»] [ENTER] to set

AxesOff, which turns off the axes.

. Press [GRAPH]. The plotting action
simultaneously shows the ball in flight and the
vertical and horizontal component vectors of
the motion.

Tip: To simulate the ball flying through the air, set
graph style to # (animate) for X1T and Y1T.

. Press [TRACE] to obtain numerical results and
answer the questions at the beginning of this
section.

Tracing begins at Tmin on the first parametric
equation (X1T and Y1T). As you press [*] to
trace the curve, the cursor follows the path of
the ball over time. The values for X (distance),
Y (height), and T (time) are displayed at the
bottom of the screen.

Flotl Flokz Flot:
Y1 B3AT=in{25% 2
=9, 3-2TE

wAeT BE
VerBYr
Azt EEAT
‘Yzr BA
wHAYT =

Flokl Flotz Flokz
AT BEIEToos (25" )

Vit BIET=inC25% )
-9, 8-2T¢
axzr B8

Ver BT
AT EEAT

WIHOOW

tTster=.
Amin=-1
Amax=18
Aecl=58
Vmin=-5
Ymax=15
Vacol=18

1
5]
5]

FiolarGe
I§ CoordOf
Gr-id0n

Wir=F0Teosis Y1r=Z0Tsinlz .

T=.7

H=19.03z464 Y=A.47IOEIE
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Defining and Displaying Parametric Graphs

TI-82 STATS
Graphing Mode
Similarities

Setting
Parametric
Graphing Mode

Displaying the
Parametric Y=
Editor

Selecting a
Graph Style

The steps for defining a parametric graph are similar to the steps
for defining a function graph. Chapter 4 assumes that you are
familiar with Chapter 3: Function Graphing. Chapter 4 details
aspects of parametric graphing that differ from function
graphing.

To display the mode screen, press [MODE]. To graph parametric
equations, you must select Par graphing mode before you enter
window variables and before you enter the components of
parametric equations.

After selecting Par graphing mode, press [Y=] to display the
parametric Y= editor.

Flokl Flotz Flokz
“AAT
Wer
wHRET
Vet
wAET
W
“AYT

In this editor, you can display and enter both the X and Y
components of up to six equations, X1T and Y1T through XeT and
YeT. Each is defined in terms of the independent variable T. A
common application of parametric graphs is graphing equations
over time.

The icons to the left of X1T through XeT represent the graph style
of each parametric equation (Chapter 3). The default in Par
mode is ™ (line), which connects plotted points. Line, * (thick),
4! (path), It (animate), and " (dot) styles are available for
parametric graphing.
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Defining and
Editing
Parametric
Equations

Selecting and
Deselecting
Parametric
Equations

Setting Window
Variables

To define or edit a parametric equation, follow the steps in
Chapter 3 for defining a function or editing a function. The
independent variable in a parametric equation is T. In Par
graphing mode, you can enter the parametric variable T in either
of two ways.

e Press [X..0.n).
e Press [ALPHA] [T].

Two components, X and Y, define a single parametric equation.
You must define both of them.

The TI-82 STATS graphs only the selected parametric
equations. In the Y= editor, a parametric equation is selected
when the = signs of both the X and Y components are
highlighted. You may select any or all of the equations X1T and
Y4T through XeT and YeT.

To change the selection status, move the cursor onto the = sign
of either the X or Y component and press [ENTER]. The status of
both the X and Y components is changed.

To display the window variable values, press (WINDOW]. These
variables define the viewing window. The values below are
defaults for Par graphing in Radian angle mode.

Tmin=0 Smallest T value to evaluate
Tmax=6.2831853... Largest T value to evaluate (27)
Tstep=.1308996... T value increment (1/24)
Xmin=10 Smallest X value to be displayed
Xmax=10 Largest X value to be displayed
Xsel=1 Spacing between the X tick marks
Ymin=10 Smallest Y value to be displayed
Ymax=10 Largest Y value to be displayed
Yscl=1 Spacing between the Y tick marks

Note: To ensure that sufficient points are plotted, you may want to
change the T window variables.
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Defining and Displaying Parametric Graphs (continued)

Setting the Graph To display the current graph format settings, press

Format

Displaying a
Graph

Window
Variables and
Y-VARS Menus

[FORMAT]. Chapter 3 describes the format settings in detail. The
other graphing modes share these format settings; Seq graphing
mode has an additional axes format setting.

When you press [GRAPH], the TI-82 STATS plots the selected
parametric equations. It evaluates the X and Y components for
each value of T (from Tmin to Tmax in intervals of Tstep), and
then plots each point defined by X and Y. The window variables
define the viewing window.

As the graph is plotted, X, Y, and T are updated.
Smart Graph applies to parametric graphs (Chapter 3).

You can perform these actions from the home screen or a
program.

Access functions by using the name of the X or Y component
of the equation as a variable.

Air®.D
94, FAF1IEETS

¢ Store parametric equations.

Mo inET oM Flokl Flotz Flokz
one “~A1THsincT)
"ocos(Ta"+r i1 BoosCT
Oone xﬁzr=
2T =

e Select or deselect parametric equations.

Froff 1 Flati Flakz Flot:
Dore “EAT=CosiT
ir=siniTa
wHRET
Ver=

* Store values directly to window variables.

IeE*Tmax

264
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Exploring Parametric Graphs

Free-Moving
Cursor

TRACE

The free-moving cursor in Par graphing works the same as in
Func graphing.

In RectGC format, moving the cursor updates the values of X
and Y; if CoordOn format is selected, X and Y are displayed.

In PolarGC format, X, Y, R, and 6 are updated; if CoordOn
format is selected, R and 6 are displayed.

To activate TRACE, press [TRACE]. When TRACE is active, you
can move the trace cursor along the graph of the equation one
Tstep at a time. When you begin a trace, the trace cursor is on
the first selected function at Tmin. If ExprOn is selected, then
the function is displayed.

In RectGC format, TRACE updates and displays the values of X,
Y, and T if CoordOn format is on.

In PolarGC format, X, Y, R, 6 and T are updated; if CoordOn
format is selected, R, 6, and T are displayed. The X and Y (or R
and 0) values are calculated from T.

To move five plotted points at a time on a function, press

(Jor []. If you move the cursor beyond the top or bottom
of the screen, the coordinate values at the bottom of the screen
continue to change appropriately.

Quick Zoom is available in Par graphing; panning is not
(Chapter 3).
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Exploring Parametric Graphs (continued)

Moving the Trace To move the trace cursor to any valid T value on the current

Cursor to Any
Valid T Value

ZOOM

CALC

function, enter the number. When you enter the first digit, a T=
prompt and the number you entered are displayed in the bottom-
left corner of the screen. You can enter an expression at the T=
prompt. The value must be valid for the current viewing
window. When you have completed the entry, press to
move the cursor.

Flotl Flokz Flots

“~A1TEsincT2

Y BT

#rsiniT) 1r=T #rsiniT) 1r=T
T=2

T=2 #=808za7yz [y=z

ZOOM operations in Par graphing work the same as in Func
graphing. Only the X (Xmin, Xmax, and Xscl) and Y (Ymin,
Ymayx, and Yscl) window variables are affected.

The T window variables (Tmin, Tmax, and Tstep) are only
affected when you select ZStandard. The VARS ZOOM
secondary menu ZT/Z6 items 1:ZTmin, 2:ZTmax, and 3:ZTstep
are the zoom memory variables for Par graphing.

CALC operations in Par graphing work the same as in Func
graphing. The CALCULATE menu items available in Par
graphing are 1:value, 2:dy/dx, 3:dy/dt, and 4:dx/dt.
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Polar
Graphing

Contents

Getting Started: Polar Rose
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Exploring Polar Graphs
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Getting Started: Polar Rose

Getting Started is a fast-paced introduction. Read the chapter for details.

The polar equation R=Asin(B0) graphs a rose. Graph the rose for A=8 and B=2.5, and
then explore the appearance of the rose for other values of A and B.

Repeat steps 2 through 5 with new values for
the variables A and B in the polar equation
ri=Asin(B9). Observe how the new values
affect the graph.

5-2 Polar Graphing

. Press to display the mode screen. Press Flotl Flokz Flot:
HEEPIR) to select Pol graphing :N 5851”':2- JE
mode. Select the defaults (the options on the xrr: : =
left) for the other mode settings. Py =

wES=

. Press (Y] to display the polar Y= editor. Press 8 e

2.5 to define r1.

Press 6 to select 6:ZStandard and graph

the equation in the standard viewing window.

The graph shows only five petals of the rose,

and the rose does not appear to be

symmetrical. This is because the standard

window sets @max=2r and defines the

window, rather than the pixels, as square.

Press to display the window WIHOOW

variables. Press (] 4 [x] to increase the gmégfgn

value of 6max to 4. EE-":.-E'F"= L 13E5998
Aamin=-1
Amax=18
nscl=1

Jmin=-18
Press 5 to select 5:ZSquare and plot the
graph.




Defining and Displaying Polar Graphs

TI-82 STATS
Graphing Mode
Similarities

Setting Polar
Graphing Mode

Displaying the
Polar Y= Editor

Selecting Graph
Styles

The steps for defining a polar graph are similar to the steps for
defining a function graph. Chapter 5 assumes that you are
familiar with Chapter 3: Function Graphing. Chapter 5 details
aspects of polar graphing that differ from function graphing.

To display the mode screen, press [MODE]. To graph polar
equations, you must select Pol graphing mode before you enter
values for the window variables and before you enter polar
equations.

After selecting Pol graphing mode, press [Y5] to display the polar
Y= editor.

Flokl Flokz Flokz
~T1=
~TEE
~TEE
~TY=
~TE=
~TET

In this editor, you can enter and display up to six polar
equations, r1 through re. Each is defined in terms of the
independent variable 6 (page 5-4).

The icons to the left of r1 through re represent the graph style of
each polar equation (Chapter 3). The default in Pol graphing
mode is ™ (line), which connects plotted points. Line, * (thick),
41 (path), #f (animate), and ". (dot) styles are available for polar
graphing.
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Defining and Displaying Polar Graphs (continued)

Defining and
Editing Polar
Equations

Selecting and
Deselecting Polar
Equations

Setting Window
Variables

To define or edit a polar equation, follow the steps in Chapter 3
for defining a function or editing a function. The independent
variable in a polar equation is 6. In Pol graphing mode, you can
enter the polar variable 6 in either of two ways.

e Press [X.T.O.n).
*  Press [ALPHA] [0].

The TI-82 STATS graphs only the selected polar equations. In
the Y= editor, a polar equation is selected when the = sign is
highlighted. You may select any or all of the equations.

To change the selection status, move the cursor onto the = sign,

and then press ([ENTER].

To display the window variable values, press (WINDOW]. These
variables define the viewing window. The values below are
defaults for Pol graphing in Radian angle mode.

Omin=0 Smallest 6 value to evaluate
6max=6.2831853... Largest 6 value to evaluate (2m)
Ostep=.1308996... Increment between 6 values (7/24)
Xmin=10 Smallest X value to be displayed
Xmax=10 Largest X value to be displayed
Xscl=1 Spacing between the X tick marks
Ymin=10 Smallest Y value to be displayed
Ymax=10 Largest Y value to be displayed
Ysel=1 Spacing between the Y tick marks

Note: To ensure that sufficient points are plotted, you may want to
change the 6 window variables.
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Setting the Graph
Format

Displaying a
Graph

Window
Variables and
Y-VARS Menus

To display the current graph format settings, press
[FORMAT]. Chapter 3 describes the format settings in detail. The
other graphing modes share these format settings.

When you press [GRAPH], the TI-82 STATS plots the selected
polar equations. It evaluates R for each value of 6 (from 6min to
6max in intervals of 6step) and then plots each point. The
window variables define the viewing window.

As the graph is plotted, X, Y, R, and 6 are updated.
Smart Graph applies to polar graphs (Chapter 3).

You can perform these actions from the home screen or a
program.

Access functions by using the name of the equation as a
variable.

ri+rz
=
* Store polar equations.
"aE Flati Flakz Flot:
Oone 1838

~TEE

¢ Select or deselect polar equations.

Froff 1 Flati Flakz Flot:
Oone w1 =58
=

e Store values directly to window variables.

H+Bmin
A
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Exploring Polar Graphs

Free-Moving
Cursor

TRACE

Moving the Trace
Cursor to Any
Valid 6 Value

ZOOM

CALC

The free-moving cursor in Pol graphing works the same as in
Func graphing. In RectGC format, moving the cursor updates
the values of X and Y; if CoordOn format is selected, X and Y
are displayed. In PolarGC format, X, Y, R, and 6 are updated; if
CoordOn format is selected, R and 6 are displayed.

To activate TRACE, press [TRACE]. When TRACE is active, you
can move the trace cursor along the graph of the equation one
Ostep at a time. When you begin a trace, the trace cursor is on
the first selected function at 6min. If ExprOn format is selected,
then the equation is displayed.

In RectGC format, TRACE updates the values of X, Y, and 0; if
CoordOn format is selected, X, Y, and 6 are displayed. In
PolarGC format, TRACE updates X, Y, R, and 6; if CoordOn
format is selected, R and 6 are displayed.

To move five plotted points at a time on a function, press
(Jor (]. If you move the trace cursor beyond the top or
bottom of the screen, the coordinate values at the bottom of the
screen continue to change appropriately.

Quick Zoom is available in Pol graphing mode; panning is not
(Chapter 3).

To move the trace cursor to any valid 6 value on the current
function, enter the number. When you enter the first digit, a 6=
prompt and the number you entered are displayed in the bottom-
left corner of the screen. You can enter an expression at the 6=
prompt. The value must be valid for the current viewing
window. When you complete the entry, press to move
the cursor.

ZOOM operations in Pol graphing work the same as in Func
graphing. Only the X (Xmin, Xmax, and Xscl) and Y (Ymin,
Ymax, and Yscl) window variables are affected.

The 6 window variables (6min, 6max, and 6step) are not affected,
except when you select ZStandard. The VARS ZOOM secondary
menu ZT/Z6 items 4:Z6min, 5:Z6max, and 6:Z0step are zoom
memory variables for Pol graphing.

CALC operations in Pol graphing work the same as in Func
graphing. The CALCULATE menu items available in Pol
graphing are 1:value, 2:dy/dx, and 3:dr/d6.
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Getting Started: Forest and Trees

Getting Started is a fast-paced introduction. Read the chapter for details.

A small forest of 4,000 trees is under a new forestry plan. Each year 20 percent of the
trees will be harvested and 1,000 new trees will be planted. Will the forest eventually

disappear? Will the forest size stabilize? If so, in how many years and with how many
trees?

Press [MODE]. Press (=] (<] ] ] ] @) to Sci Eng
select Seq graphing mode. E‘éggigg?ﬂ?

unc Far Pol

2. Press [FORMAT] and select Time axes
format and ExprOn format if necessary.

bleb v v L
” FolarGC

CoordOff
rigd0n
Axe=0ft
IR Label0n
=rrOf
3. Press [Y9. If the graph-style icon is not ™. (dot), P1r-i-1l:_1 HIE Flot:
press [({J (4, press until ™ is displayed, REin=
and then press ] D] nEE?i?éESgti - Bl
4. Press D] 3 to select iPart( (integer part) ﬂ E E?in +B84808
because only whole trees are harvested. After uenling=
each annual harvest, 80 percent (.80) of the W=

trees remain. Press (-] 8 [u] =]
1 D] to define the number of trees after each
harvest. Press (+] 1000 D] to define the new
trees. Press [+] 4000 to define the number of
trees at the beginning of the program.

5. Press 0 to set nMin=0. Press (+] 50 to
set nMax=50. nMin and nMax evaluate forest
size over 50 years. Set the other window
variables.

PlotStart=1 Xmin=0 Ymin=0
PlotStep=1 Xmax=50 Ymax=6000
Xscl=10 Yscl=1000

6. Press [TRACE]. Tracing begins at nMin (the start uziFartl Bulz-d1b+1000)
of the forestry plan). Press E] to trace the s eere et
sequence year by year. The sequence is
displayed at the top of the screen. The values
for n (number of years), X (X=n, because n is
plotted on the x-axis), and Y (tree count) are el
displayed at the bottom. When will the forest
stabilize? With how many trees?

n=iy T=4AEY
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Defining and Displaying Sequence Graphs

TI-82 STATS
Graphing Mode
Similarities

Setting Sequence
Graphing Mode

TI-82 STATS
Sequence
Functions u, v,
and w

The steps for defining a sequence graph are similar to the steps
for defining a function graph. Chapter 6 assumes that you are
familiar with Chapter 3: Function Graphing. Chapter 6 details
aspects of sequence graphing that differ from function graphing.

To display the mode screen, press [MODE]. To graph sequence
functions, you must select Seq graphing mode before you enter
window variables and before you enter sequence functions.

Sequence graphs automatically plot in Simul mode, regardless
of the current plotting-order mode setting.

The TI-82 STATS has three sequence functions that you can
enter from the keyboard: u, v, and w. They are above the (7], (8],
and (9] keys.

You can define sequence functions in terms of:

¢ The independent variable n
* The previous term in the sequence function, such as u(n-1)

* The term that precedes the previous term in the sequence
function, such as u(n-2)

e The previous term or the term that precedes the previous
term in another sequence function, such as u(n-1) or u(n-2)
referenced in the sequence v(n).

Note: Statements in this chapter about u(n) are also true for v(n) and
w(n); statements about u(n-1) are also true for v(n-1) and w(n-1);
statements about u(n-2) are also true for v(n-2) and w(n-2).
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Defining and Displaying Sequence Graphs (continued)

Displaying the
Sequence Y=
Editor

Selecting Graph
Styles

Selecting and
Deselecting
Sequence
Functions

After selecting Seq mode, press [Y=] to display the sequence
Y= editor.

Flotl Flokz Flots
aMin=1
L=
uinilina=
L=
uimkflina=
TG =
winMina=

In this editor, you can display and enter sequences for u(n), v(n),
and w(n). Also, you can edit the value for nMin, which is the
sequence window variable that defines the minimum n value to
evaluate.

The sequence Y= editor displays the nMin value because of its
relevance to u(nMin), v(nMin), and w(nMin), which are the
initial values for the sequence equations u(n), v(n), and w(n),
respectively.

nMin in the Y= editor is the same as nMin in the window editor.
If you enter a new value for nMin in one editor, the new value
for nMin is updated in both editors.

Note: Use u(nMin), v(nMin), or w(nMin) only with a recursive
sequence, which requires an initial value.

The icons to the left of u(n), v(n), and w(n) represent the graph
style of each sequence (Chapter 3). The default in Seq mode is
" (dot), which shows discrete values. Dot, * (line), and % (thick)
styles are available for sequence graphing. Graph styles are
ignored in Web format.

The TI-82 STATS graphs only the selected sequence functions.
In the Y= editor, a sequence function is selected when the =
signs of both u(n)= and u(nMin)= are highlighted.

To change the selection status of a sequence function, move the
cursor onto the = sign of the function name, and then press
(ENTER]. The status is changed for both the sequence function
u(n) and its initial value u(nMin).
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Defining and
Editing a
Sequence
Function

Nonrecursive
Sequences

To define or edit a sequence function, follow the steps in
Chapter 3 for defining a function. The independent variable in a
sequence is n.

In Seq graphing mode, you can enter the sequence variable in
either of two ways.

¢ Press [X.T.0.1].
e Press [2nd] [CATALOG] [N].

You can enter the function name from the keyboard.

¢ To enter the function name u, press [u] (above [7)).
¢ To enter the function name v, press [v] (above (8]).
¢ To enter the function name w, press [w] (above [9]).

Generally, sequences are either nonrecursive or recursive.
Sequences are evaluated only at consecutive integer values. n is
always a series of consecutive integers, starting at zero or any
positive integer.

In a nonrecursive sequence, the nth term is a function of the
independent variable n. Each term is independent of all other
terms.

For example, in the nonrecursive sequence below, you can
calculate u(5) directly, without first calculating u(1) or any
previous term.

Flokl Flotz Flotz
aMin=1

REN LR = s 2
uiniinaB
L=
uimkflina=
TG =
winMina=

The sequence equation above returns the sequence
2,4,6,8,10,...forn=1,2,3,4,5,....

Note: You may leave blank the initial value u(nMin) when calculating
nonrecursive sequences.
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Defining and Displaying Sequence Graphs (continued)

Recursive
Sequences

In a recursive sequence, the nth term in the sequence is defined
in relation to the previous term or the term that precedes the
previous term, represented by u(n-1) and u(n-2). A recursive
sequence may also be defined in relation to n, as in
u(n)=u(n-1)+n.

For example, in the sequence below you cannot calculate u(5)
without first calculating u(1), u(2), u(3), and u(4).

Flotl Flotz Flotd
nMin=1

G B2y -1
uiniinaB1

Using an initial value u(nMin) = 1, the sequence above returns
1,2,4,8,16, . ..

Tip: On the TI-82 STATS, you must type each character of the terms.
For example, to enter u(n-1), press [u] HOo0.

Recursive sequences require an initial value or values, since
they reference undefined terms.

e [f each term in the sequence is defined in relation to the
previous term, as in u(n-1), you must specify an initial value
for the first term.

Flokl Flotz Flotz
aMin=
auin}E.Eu(n—1}+5
uinMinrBlea

e If each term in the sequence is defined in relation to the term
that precedes the previous term, as in u(n-2), you must
specify initial values for the first two terms. Enter the initial
values as a list enclosed in braces ({ }) with commas
separating the values.

Flokl Flotz Flotz
aMin=1

SR dBuca—-12+uin
ulnMinaBo1l.8

The value of the first term is 0 and the value of the second term
is 1 for the sequence u(n).
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Setting Window
Variables

To display the window variables, press (WINDOW]. These
variables define the viewing window. The values below are
defaults for Seq graphing in both Radian and Degree angle
modes.

nMin=1 Smallest n value to evaluate

nMax=10 Largest n value to evaluate

PlotStart=1 First term number to be plotted
PlotStep=1 Incremental n value (for graphing only)
Xmin=-10 Smallest X value to be displayed
Xmax=10 Largest X value to be displayed

Xsel=1 Spacing between the X tick marks
Ymin=-10 Smallest Y value to be displayed
Ymax=10 Largest Y value to be displayed

Yscl=1 Spacing between the Y tick marks

nMin must be an integer > 0. nMax, PlotStart, and PlotStep
must be integers > 1.

nMin is the smallest n value to evaluate. nMin also is displayed
in the sequence Y= editor. nMax is the largest n value to
evaluate. Sequences are evaluated at u(nMin), u(nMin+1),
u(nMin+2) , . . ., u(nMax).

PlotStart is the first term to be plotted. PlotStart=1 begins
plotting on the first term in the sequence. If you want plotting to
begin with the fifth term in a sequence, for example, set
PlotStart=5. The first four terms are evaluated but are not
plotted on the graph.

PlotStep is the incremental n value for graphing only. PlotStep
does not affect sequence evaluation; it only designates which
points are plotted on the graph. If you specify PlotStep=2, the
sequence is evaluated at each consecutive integer, but it is
plotted on the graph only at every other integer.
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Selecting Axes Combinations

Setting the Graph To display the current graph format settings, press

Format [FORMAT]. Chapter 3 describes the format settings in detail. The
other graphing modes share these format settings. The axes
setting on the top line of the screen is available only in Seq
mode.

Time Webuv vw uw  Type of sequence plot (axes)

RectGC PolarGC Rectangular or polar output

CoordOn  CoordOff Cursor coordinate display on/off

GridOff  GridOn Grid display off or on

AxesOn  AxesOff Axes display on or off

LabelOff  LabelOn Axes label display off or on

ExprOn ExprOff Expression display on or off
Setting Axes For sequence graphing, you can select from five axes formats.
Format The table below shows the values that are plotted on the x-axis

and y-axis for each axes setting.

Axes Setting x-axis y-axis
Time n u(n), v(n), w(n)
Web u(n-1), v(n-1), w(n-1) | u(n), v(n), w(n)

uv u(n) v(n)
vw v(n) w(n)
uw u(n) w(n)

See pages 6-11 and 6-12 for more information on Web plots.
See page 6-13 for more information on phase plots (uv, vw, and
uw axes settings).

Displaying a To plot the selected sequence functions, press [GRAPH]. As a

Sequence Graph  graph is plotted, the TI-82 STATS updates X, Y, and n.
Smart Graph applies to sequence graphs (Chapter 3).
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Exploring Sequence Graphs

Free-Moving
Cursor

TRACE

Moving the Trace
Cursor to Any
Valid n Value

The free-moving cursor in Seq graphing works the same as in
Func graphing. In RectGC format, moving the cursor updates
the values of X and Y; if CoordOn format is selected, X and Y
are displayed. In PolarGC format, X, Y, R, and 6 are updated; if
CoordOn format is selected, R and 6 are displayed.

The axes format setting affects TRACE.

When Time, uv, vw, or uw axes format is selected, TRACE
moves the cursor along the sequence one PlotStep increment at
a time. To move five plotted points at once, press [Jor
.

*  When you begin a trace, the trace cursor is on the first
selected sequence at the term number specified by PlotStart,
even if it is outside the viewing window.

*  Quick Zoom applies to all directions. To center the viewing
window on the current cursor location after you have moved
the trace cursor, press [ENTER]. The trace cursor returns to
nMin.

In Web format, the trail of the cursor helps identify points with
attracting and repelling behavior in the sequence. When you
begin a trace, the cursor is on the x-axis at the initial value of
the first selected function.

Tip: To move the cursor to a specified n during a trace, enter a value
for n, and press (ENTER]. For example, to quickly return the cursor to
the beginning of the sequence, paste nMin to the n= prompt and
press [ENTER].

To move the trace cursor to any valid n value on the current
function, enter the number. When you enter the first digit, an n
= prompt and the number you entered are displayed in the
bottom-left corner of the screen. You can enter an expression at
the n = prompt. The value must be valid for the current viewing
window. When you have completed the entry, press to
move the cursor.

u=uCo=11+uln-2l u=uCo=11+uln-2l

=5l i
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Exploring Sequence Graphs (continued)

ZOOM ZOOM operations in Seq graphing work the same as in Func
graphing. Only the X (Xmin, Xmax, and Xscl) and Y (Ymin,
Ymayx, and Yscl) window variables are affected.

PlotStart, PlotStep, nMin, and nMax are only affected when
you select ZStandard. The VARS Zoom secondary menu ZU
items 1 through 7 are the ZOOM MEMORY variables for Seq
graphing.

CALC The only CALC operation available in Seq graphing is value.

¢ When Time axes format is selected, value displays Y (the
u(n) value) for a specified n value.

*  When Web axes format is selected, value draws the web and
displays Y (the u(n) value) for a specified n value.

¢ When uv, vw, or uw axes format is selected, value displays

X and Y according to the axes format setting. For example,
for uv axes format, X represents u(n) and Y represents v(n).

Evaluating u, v, To enter the sequence names u, v, or w, press [u], [v], or
and w [w]. You can evaluate these names in any of three ways.

¢ Calculate the nth value in a sequence.
« Calculate a list of values in a sequence.

« Generate a sequence with u(nstart,nstop[,nstepl). nstep is
optional; default is 1.

Mt iyl

Uil 3:5,7V.9%2
L1 2 25 49 813
utl.9.22
1 2 25 49 813
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Graphing Web Plots

Graphing a Web
Plot

Valid Functions
for Web Plots

Displaying the
Graph Screen

Drawing the Web

To select Web axes format, press [FORMAT] [*] [ENTER]. A
web plot graphs u(n) versus u(n-1), which you can use to study
long-term behavior (convergence, divergence, or oscillation) of
a recursive sequence. You can see how the sequence may
change behavior as its initial value changes.

When Web axes format is selected, a sequence will not graph
properly or will generate an error.

¢ It must be recursive with only one recursion level (u(n-1)
but not u(n-2)).

¢ It cannot reference n directly.

* [t cannot reference any defined sequence except itself.

In Web format, press to display the graph screen. The
TI-82 STATS:

e Draws a y=x reference line in AxesOn format.

¢ Plots the selected sequences with u(n-1) as the independent
variable.

Note: A potential convergence point occurs whenever a sequence
intersects the y=x reference line. However, the sequence may or may
not actually converge at that point, depending on the sequence’s
initial value.

To activate the trace cursor, press [TRACE]. The screen displays
the sequence and the current n, X, and Y values (X represents
u(n-1) and Y represents u(n)). Press ] repeatedly to draw the
web step by step, starting at nMin. In Web format, the trace
cursor follows this course.

1. It starts on the x-axis at the initial value u(nMin) (when
PlotStart=1).

2. It moves vertically (up or down) to the sequence.
3. It moves horizontally to the y=x reference line.

4. It repeats this vertical and horizontal movement as you
continue to press [].
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Using Web Plots to lllustrate Convergence

Example:
Convergence

1. Press[Y=] in Seq mode to display the sequence Y= editor. Make

sure the graph style is set to . (dot), and then define nMin, u(n)
and u(nMin) as shown below.

Flokl Flotz Flotz
aMin=1
Euin}E'.Euin—1}+

uinMinaBL -4
L=
uimkflina=
=

. Press [FORMAT] [ENTER] to set Time axes format.
. Press [WINDOW] and set the variables as shown below.

nMin=1 Xmin=0 Ymin=-10
nMax=25 Xmax=25 Ymax=10
PlotStart=1 Xscl=1 Yscl=1
PlotStep=1

. Press [GRAPH] to graph the sequence.

. Press [FORMAT] and select the Web axes setting.

. Press and change the variables below.

Xmin=-10 Xmax=10

. Press [GRAPH] to graph the sequence.
. Press [TRACE], and then press [*] to draw the web. The

displayed cursor coordinates n, X (u(n-1)), and

Y (u(n)) change accordingly. When you press [*], a new n
value is displayed, and the trace cursor is on the sequence.
When you press (] again, the n value remains the same, and
the cursor moves to the y=x reference line. This pattern repeats
as you trace the web.

u= '.Bul::-'.--iili-%.ﬁ
P

=ik
n=l.rrelire IV=1.7z6117e
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Graphing Phase Plots

Graphing with uv, The phase-plot axes settings uv, vw, and uw show relationships

vw, and uw

Example:
Predator-Prey
Model

between two sequences. To select a phase-plot axes setting,
press [FORMAT], press [] until the cursor is on uv, vw, or
uw, and then press [ENTER].

Axes Setting x-axis y-axis
uv u(n) v(n)
vw v(n) w(n)
uw u(n) w(n)

Use the predator-prey model to determine the regional
populations of a predator and its prey that would maintain
population equilibrium for the two species.

This example uses the model to determine the equilibrium
populations of wolves and rabbits, with initial populations of
200 rabbits (u(nMin)) and 50 wolves (v(nMin)).

These are the variables (given values are in parentheses):

= number of rabbits

= rabbit population growth rate without wolves (.05)
= rabbit population death rate with wolves (.001)
number of wolves

= wolf population growth rate with rabbits (.0002)
= wolf population death rate without rabbits (.03)
= time (in months)

= R, (1M-KW,_,)

n = Wy (1+GR,,_,-D)

SUosRZR
Il

=
|

1. Press [Ys] in Seq mode to display the sequence Y= editor.
Define the sequences and initial values for R,, and W, as
shown below. Enter the sequence R,, as u(n) and enter the
sequence W, as v(n).

Flokl Flotz Flotz
aMin=1

S dBuyca—10%01+
LAS- @Al =100

uinMinaBo2eEs
SR dBuCe—1 %01+
BAEAZ2H (-1 02—, 83

a
winMinaBoISas

L=
winMina=
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Graphing Phase Plots (continued)

Example: 2. Press [FORMAT] to select Time axes format.

Predator-Prey

Model 3. Press and set the variables as shown below.

(continued) nMin=0 Xmin=0 Ymin=0
nMax=400 Xmax=400 Ymax=300
PlotStart=1 Xscl=100 Yscl=100
PlotStep=1

4. Press [GRAPH] to graph the sequence.

\VAVAN

W

5. Press [] to individually trace the number of rabbits
(u(n)) and wolves (v(n)) over time (n).

Tip: Press a number, and then press to jump to a specific n
value (month) while in TRACE.

u=uli -1kl e 0E- DL o u=uli -1kl e 0E- DL o
] I S
=2l HzEn Y=1B1.7E15Z .

6. Press [FORMAT] [*] [*] (ENTER] to select uv axes format.
7. Press WINDOW] and change these variables as shown below.

Xmin=84 Ymin=25
Xmax=237 Ymax=75
Xscl=50 Yscl=10

8. Press [TRACE]. Trace both the number of rabbits (X) and the
number of wolves (Y) through 400 generations.

TR ITeateh BE 6 R RN LT E S
Note: When you press [TRACE], the
equation for u is displayed in the
top-left corner. Press [4] or (-] to
see the equation for v.

=l
W=1le0.48ZEB Y=Bz.BBzEY4T

6-14 Sequence Graphing



Comparing TI-82 STATS and TI-82 Sequence Variables

Sequences and Refer to the table if you are familiar with the TI-82. It shows

Window TI-82 STATS sequences and sequence window variables, as
Variables well as their TI-82 counterparts.
TI-82 STATS TI-82
In the Y= editor:
u(n) Un
u(nMin) UnStart (window variable)
v(n) Vn
v(nMin) VnStart (window variable)
w(n) not available
w(nMin) not available

In the window editor:

nMin nStart

nMax nMax
PlotStart nMin
PlotStep not available
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Keystroke Differences Between TI-82 STATS and TI-82

Sequence
Keystroke
Changes

Refer to the table if you are familiar with the TI-82. It compares
TI-82 STATS sequence-name syntax and variable syntax with
TI-82 sequence-name syntax and variable syntax.

TI-82 STATS /
TI-82

On TI-82 STATS,
press:

On TI-82, press:

nln
u(n) /Un

v(n)/Vn
w(n)

u(n-1) / Un-1
v(n-1)/ Vn-1

w(n-1)

(2nd] [u]

(2nd] [v]

(2nd] [w]

(2nd) [u]
JxreaH 0]

(2nd] [v]
UELeaAEH IO

(2nd) [w]
[Jxrea O 0]

2nd] [n]
(2nd] [Y-VARS]

[Y-VARS]
not available

[Un—1]

2nd] [V, —]

not available
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Getting Started: Roots of a Function

Getting Started is a fast-paced introduction. Read the chapter for details.

Evaluate the function Y = X3 - 2X at each integer between -10 and 10. How many
sign changes occur, and at what X values?

1. Press MODE] [+] ] [+] [ENTER] to set Func

graphing mode.

2. Press [Ys). Press 3 to select 3. Flokl Flokz Floks
Then press (5] 2 to enter the function ;‘“31 Br¥-2H
Y1=X3-2X. iz

~Ny=
wHe=
~e=
W=

3. Press [TBLSET] to display the TABLE THELE SETUP
SETUP screen. Press [(-)] 10 [ENTER] to set T?éSEar‘t= 1@
ThbiStart=-10. Press 1 [ENTER] to set ATbI=1. Indemnt.s
Press [ENTER] to select Indpnt: Auto Derend:
(automatically generated independent values).

Press [+] [ENTER] to select Depend: Auto

(automatically generated dependent values).

4. Press [TABLE] to display the table screen. A Y
ETE| -980
-g -7ii
-B -y
-7 -zzd
-5 -2y
-E -iie
-y -Eh
»=-1H

5. Press [¥] until you see the sign changes in the # Y
value of Y1. How many sign changes occur, :g :ﬁi
and at what X values? I;:I. %

i -1
h 2
21
w=3
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Setting Up the Table

TABLE SETUP
Screen

TblStart, ATbl

Indpnt: Auto,
Indpnt: Ask,
Depend: Auto,
Depend: Ask

Setting Up the
Table from the
Home Screen or
a Program

To display the TABLE SETUP screen, press [TBLSET].

THELE SETUF
Thlstart=8
aThl=1
IndFnt.:

Oerend:

ThiStart (table start) defines the initial value for the independent
variable. TbIStart applies only when the independent variable is
generated automatically (when Indpnt: Auto is selected).

ATbl (table step) defines the increment for the independent
variable.

Note: In Seq mode, both TbIStart and ATbl must be integers.

Selections Table Characteristics

Indpnt: Auto Values are displayed automatically in both the
Depend: Auto independent-variable column and in all
dependent-variable columns.

Indpnt: Ask The table is empty; when you enter a value for

Depend: Auto the independent variable, all corresponding
dependent-variable values are calculated and
displayed automatically.

Indpnt: Auto Values are displayed automatically for the
Depend: Ask  independent variable; to generate a value for a
dependent variable, move the cursor to that

cell and press ([ENTER].

Indpnt: Ask The table is empty; enter values for the
Depend: Ask  independent variable; to generate a value for a
dependent variable, move the cursor to that

cell and press [ENTER].

To store a value to TbiIStart, ATbl, or Tbllnput from the home
screen or a program, select the variable name from the VARS
TABLE secondary menu. TblInput is a list of independent-
variable values in the current table.

When you press [TBLSET] in the program editor, you can
select IndpntAuto, IndpntAsk, DependAuto, and DependAsk.
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Defining the Dependent Variables

Defining In the Y= editor, enter the functions that define the dependent

Dependent variables. Only functions that are selected in the Y= editor are

Variables from displayed in the table. The current graphing mode is used. In

the Y= Editor Par mode, you must define both components of each parametric
equation (Chapter 4).

Editing To edit a selected Y= function from the table editor, follow these

Dependent steps.

Variables from .
the Table Editor |- Press [TABLE] to display the table, then press ] or [{] to

move the cursor to a dependent-variable column.

2. Press (4] until the cursor is on the function name at the top of
the column. The function is displayed on the bottom line.

A |
] ]
1 -1
c Y
] ¢l
Y Ea
£ 11t
-] ciy
ViBRF-2E
3. Press [ENTER]. The cursor moves to the bottom line. Edit the
function.
T #__|iofl
] ] ] ]
1 -1 1 -1
c Y c Y
] ¢l ] ¢l
Y Ea Y Ea
£ 11t £ 11t
-] ciy -] ciy
‘1 BlF-2E ViBRF—d4 K

4. Press or [+]. The new values are calculated. The table
and the Y= function are updated automatically.

“

)

i

z 0

3 ic

q 4l

£ ing

& ia:
‘=M

Note: You also can use this feature to view the function that
defines a dependent variable without having to leave the table.
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Displaying the Table

The Table

Independent and
Dependent
Variables

Clearing the
Table from the
Home Screen or
a Program

To display the table, press [TABLE].

Current cell

Independent- il Ve Dependent-
variable values in “4o.iz variable values in
in the first H -::;:EE -E;:EE the second and
iz -£z.B6 | -6z.HE i
column L e | cEsER 4__l‘h/rd columns
ic -EQ, -a8.2
i -64.58 | -74.E0
¥1=-39.lralza453

Current cell’s full value
Note: The table abbreviates the values, if necessary.

The current graphing mode determines which independent and
dependent variables are displayed in the table (Chapter 1). In the
table above, for example, the independent variable X and the
dependent variables Y1 and Y2 are displayed because Func
graphing mode is set.

Graphing Mode Independent Dependent
Variable Variable

Func (function) X Y1 through Yo, and
Yo

Par (parametric) T X11/Y1T through
XeT/YeT

Pol (polar) 0 r1 through re

Seq (sequence) n u(n), v(n), and w(n)

From the home screen, select the ClrTable instruction from the
CATALOG. To clear the table, press [ENTER].

From a program, select 9:ClrTable from the PRGM I/O menu or
from the CATALOG. The table is cleared upon execution. If
IndpntAsk is selected, all independent and dependent variable
values on the table are cleared. If DependAsk is selected, all
dependent variable values on the table are cleared.
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Displaying the Table (continued)

Scrolling
Independent-
Variable Values

Displaying Other
Dependent
Variables

7-6 Tables

If Indpnt: Auto is selected, you can press [4] and [+] in the
independent-variable column to display more values. As you
scroll the column, the corresponding dependent-variable values
also are displayed. All dependent-variable values may not be
displayed if Depend: Ask is selected.

# Nl Vi # Nl Vi
I o ] B 1 k]
i -1 -z 0 i 0
: y 0 i -1 -z
3 zi ic : y 0
i £ g 3 zi ic
c iic 10 i £ g
5 z01 19z c iic 10K

#=8 #=-1

Note: You can scroll back from the value entered for TbiStart. As
you scroll, TbIStart is updated automatically to the value shown on
the top line of the table. In the example above, TbIStart=0 and
ATbI=1 generates and displays values of X=0, . . ., 6; but you can
press (4] to scroll back and display the table for X=-1, .. ., 5.

If you have defined more than two dependent variables, the first
two selected Y= functions are displayed initially. Press [»] or [{]
to display dependent variables defined by other selected Y=
functions. The independent variable always remains in the left
column, except during a trace with Par graphing mode and G-T
split-screen mode set.

# Vi i
-y -y :
-z B -18
-z "B -1n
-1 -y -y
0 0 0
i B :
z 1y z
Vz=-28

Tip: To simultaneously display on the table two dependent variables
that are not defined as consecutive Y= functions, go to the Y= editor
and deselect the Y= functions between the two you want to display.
For example, to simultaneously display Y4 and Y7 on the table, go to
the Y= editor and deselect Y5 and Y6.
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Getting Started: Drawing a Tangent Line

Getting Started is a fast-paced introduction. Read the chapter for details.

Suppose you want to find the equation of the tangent line at X = 4/2/2 for the function
Y = sinX.

Before you begin, select Radian and Func mode Flotl Flotz Flokx
from the mode screen, if necessary. :3 l 55 inCHa
1. Press [Y4 to display the Y= editor. Press :3 ﬁ:
to store sin(X) in Y1. o=
“ME=
wMe=

2. Press[Z00OM] 7 to select 7:ZTrig, which graphs
the equation in the Zoom Trig window.

3. Press [DRAW] 5 to select 5:Tangent(. The frizsiniz

tangent instruction is initiated.

[=n Y=
4. Press W120J(3E 2 fri=siniidy
=[02h 20
5. Press [ENTER]. The tangent line is drawn; the X
value and the tangent-line equation are
displayed on the graph.
H=. P07 1067E
¥ PENZHYYP NI+ L1Z06E -
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Using the DRAW Menu

DRAW Menu To display the DRAW menu, press [DRAW]. The
TI-82 STATS interpretation of these instructions depends on
whether you accessed the menu from the home screen or the
program editor or directly from a graph.

DRA POINTS STO

w

1: ClrDraw Clears all drawn elements.

2: Line( Draws a line segment between 2 points.
3: Horizontal Draws a horizontal line.

4: Vertical Draws a vertical line.

5: Tangent( Draws a line segment tangent to a function.
6: DrawF Draws a function.

7: Shade( Shades an area between two functions.
8: Drawlnv Draws the inverse of a function.

9: Circle( Draws a circle.

0: Text( Draws text on a graph screen.

A: Pen Activates the free-form drawing tool.

Before Drawing The DRAW instructions draw on top of graphs. Therefore,
on a Graph before you use the DRAW instructions, consider whether you
want to perform one or more of the following actions.

¢ Change the mode settings on the mode screen.

* Change the format settings on the format screen.

* Enter or edit functions in the Y= editor.

¢ Select or deselect functions in the Y= editor.

¢ Change the window variable values.

e Turn stat plots on or off.

e Clear existing drawings with ClrDraw (page 8-4).

Note: If you draw on a graph and then perform any of the actions

listed above, the graph is replotted without the drawings when you
display the graph again.

Drawing on a You can use any DRAW menu instructions except Drawlnv to

Graph draw on Func, Par, Pol, and Seq graphs. Drawlnv is valid only
in Func graphing. The coordinates for all DRAW instructions are
the display’s x-coordinate and y-coordinate values.

You can use most DRAW menu and DRAW POINTS menu
instructions to draw directly on a graph, using the cursor to
identify the coordinates. You also can execute these instructions
from the home screen or from within a program. If a graph is not
displayed when you select a DRAW menu instruction, the home
screen is displayed.
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Clearing Drawings

Clearing All points, lines, and shading drawn on a graph with DRAW
Drawings When instructions are temporary.

a Graphls . .

Displayed To clear drawings from the currently displayed graph, select

1:ClrDraw from the DRAW menu. The current graph is replotted
and displayed with no drawn elements.

Clearing To clear drawings on a graph from the home screen or a
Drawings from program, begin on a blank line on the home screen or in the
the Home Screen program editor. Select 1:ClrDraw from the DRAW menu. The
or a Program instruction is copied to the cursor location. Press [ENTER].

When ClrDraw is executed, it clears all drawings from the
current graph and displays the message Done. When you
display the graph again, all drawn points, lines, circles, and
shaded areas will be gone.

ClrDOrzw
Oone

Note: Before you clear drawings, you can store them with StorePic
(page 8-17).
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Drawing Line Segments

Drawing a Line To draw a line segment when a graph is displayed, follow these
Segment Directly steps.
on a Graph
P 1. Select 2:Line( from the DRAW menu.
2. Place the cursor on the point where you want the line
segment to begin, and then press [ENTER].

3. Move the cursor to the point where you want the line
segment to end. The line is displayed as you move the

cursor. Press [ENTER].

L

-

]

n=k.z191489 1V=6.45161:0

To continue drawing line segments, repeat steps 2 and 3. To

cancel Line(, press [CLEAR].

Drawing a Line Line( also draws a line segment between the coordinates (X1,Y7)
Segment from and (X2,Y2). The values may be entered as expressions.

the Home Screen .
or a Program Line(X1,Y1,X2,Y2)
Line(d.8,6.920

To erase a line segment, enter Line(X/,Y1,X2,Y2,0)
Linet2:3-4.6.6820 .--__.-'
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Drawing Horizontal and Vertical Lines

Drawing a Line To draw a horizontal or vertical line when a graph is displayed,
Directly on a follow these steps.

Graph
P 1. Select 3:Horizontal or 4:Vertical from the DRAW menu. A

line is displayed that moves as you move the cursor.

2. Place the cursor on the y-coordinate (for horizontal lines) or
x-coordinate (for vertical lines) through which you want the
drawn line to pass.

3. Press to draw the line on the graph.

W= -Z.FEEBER 1V=H.19EEYEY

To continue drawing lines, repeat steps 2 and 3.

To cancel Horizontal or Vertical, press [CLEAR].
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Drawing a Line Horizontal (horizontal line) draws a horizontal line at Y=y. y can

from the Home be an expression but not a list.
Screen or a Horlzontal
Program orizontal y

Vertical (vertical line) draws a vertical line at X=x. x can be an
expression but not a list.

Vertical x

To instruct the TI-82 STATS to draw more than one horizontal
or vertical line, separate each instruction with a colon ( :).

Horizontal 7iler
t%ial dillertical
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Drawing Tangent Lines

Drawing

a Tangent Line
Directly

on a Graph

Drawing

a Tangent Line
from the Home
Screen or

a Program

To draw a tangent line when a graph is displayed, follow these
steps.

1. Select 5:Tangent( from the DRAW menu.

2. Press [+] and [4] to move the cursor to the function for which
you want to draw the tangent line. The current graph’s Y=
function is displayed in the top-left corner, if ExprOn is
selected.

3. Press ] and [{] or enter a number to select the point on the
function at which you want to draw the tangent line.

4. Press [ENTER]. In Func mode, the X value at which the tangent
line was drawn is displayed on the bottom of the screen,
along with the equation of the tangent line. In all other
modes, the dy/dx value is displayed.

T

n=1.963495Y
vz ZBeBBEZE0F ZER+1.67E

.o
T

Tip: Change the fixed decimal setting on the mode screen if you want
to see fewer digits displayed for X and the equation for Y.

Tangent( (tangent line) draws a line tangent to expression in
terms of X, such as Y1 or X2, at point X=value. X can be an
expression. expression is interpreted as being in Func mode.

Tangent(expression,value)

Tan3dentCcY1. 300 /\
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Drawing Functions and Inverses

Drawing a
Function

Drawing an
Inverse of a
Function

DrawF (draw function) draws expression as a function in terms
of X on the current graph. When you select 6:DrawF from the
DRAW menu, the TI-82 STATS returns to the home screen or
the program editor. DrawF is not interactive.

Y
/

Note: You cannot use a list in expression to draw a family of curves.

DrawF expression

OrawF %1-50

DrawlInv (draw inverse) draws the inverse of expression by
plotting X values on the y-axis and Y values on the x-axis. When
you select 8:Drawlnv from the DRAW menu, the TI-82 STATS
returns to the home screen or the program editor. DrawlInv is not
interactive. Drawlnv works in Func mode only.

Drawlnv expression

Orawlne Y10 /\1\_//(

- ——

Note: You cannot use a list in expression to draw a family of curves.
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Shading Areas on a Graph

Shading a Graph  To shade an area on a graph, select 7:Shade( from the DRAW
menu. The instruction is pasted to the home screen or to the
program editor.

Shade( draws lowerfunc and upperfunc in terms of X on the
current graph and shades the area that is specifically above
lowerfunc and below upperfunc. Only the areas where lowerfunc
< upperfunc are shaded.

Xleft and Xright, if included, specify left and right boundaries
for the shading. Xleft and Xright must be numbers between
Xmin and Xmax, which are the defaults.

pattern specifies one of four shading patterns.

pattern=1 vertical (default)
pattern=2 horizontal
pattern=3 negative—slope 45°
pattern=4 positive—slope 45°

patres specifies one of eight shading resolutions.

patres=1 shades every pixel (default)
patres=2 shades every second pixel
patres=3 shades every third pixel
patres=4 shades every fourth pixel
patres=5 shades every fifth pixel
patres=6 shades every sixth pixel
patres=1 shades every seventh pixel
patres=8 shades every eighth pixel

Shade(lowerfunc,upperfunc|,Xleft,Xright,pattern,patres)

Shadek=2. K¥-3K

Shade (xR F—gK, 522
2 "B 22230 %
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Drawing Circles

Drawing a Circle
Directly on a
Graph

Drawing a Circle
from the Home
Screen or a
Program

To draw a circle directly on a displayed graph using the cursor,
follow these steps.

1. Select 9:Circle( from the DRAW menu.

2. Place the cursor at the center of the circle you want to draw.

Press [ENTER].

3. Move the cursor to a point on the circumference. Press
ENTER] to draw the circle on the graph.

A

=i ¥=B.7 0967 7Y

Note: This circle is displayed as circular, regardless of the window
variable values, because you drew it directly on the display. When
you use the Circle( instruction from the home screen or a
program, the current window variables may distort the shape.

To continue drawing circles, repeat steps 2 and 3. To cancel

Circle(, press [CLEAR].

Circle( draws a circle with center (X,Y) and radius. These
values can be expressions.

Circle(X,Y,radius)
Circledd.d. 72l

Tip: When you use Circle( on the home screen or from a program,
the current window values may distort the drawn circle. Use ZSquare

(Chapter 3) before drawing the circle to adjust the window variables
and make the circle circular.
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Placing Text on a Graph

Placing Text
Directly on a
Graph

Placing Text on a
Graph from the
Home Screen or
a Program

Split Screen

To place text on a graph when the graph is displayed, follow
these steps.

1. Select 0:Text( from the DRAW menu.
2. Place the cursor where you want the text to begin.

3. Enter the characters. Press or [A-LOCK] to enter
letters and 6. You may enter TI-82 STATS functions,
variables, and instructions. The font is proportional, so the
exact number of characters you can place on the graph
varies. As you type, the characters are placed on top of the
graph.

To cancel Text(, press [CLEAR].

Text( places on the current graph the characters comprising
value, which can include TI-82 STATS functions and
instructions. The top-left corner of the first character is at pixel
(row,column), where row is an integer between

0 and 57 and column is an integer between 0 and 94. Both row
and column can be expressions.

3
ol CoaaY)

CEFa0) (EF.04)
.H. .\H.

Text(row,column,value,value . . .)

value can be text enclosed in quotation marks ( "), or it can be
an expression. The TI-82 STATS will evaluate an expression
and display the result with up to 10 characters.

Tewxtodd, 30, 'Y=,

SEE IS ET /\\_/"
/ Yi=.2HWF-cH+a

On a Horiz split screen, the maximum value for row is 25. On a
G-T split screen, the maximum value for 7ow is 45, and the
maximum value for column is 46.
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Using Pen to Draw on a Graph

Using Pen to Pen draws directly on a graph only. You cannot execute Pen
Draw on a Graph  from the home screen or a program.

To draw on a displayed graph, follow these steps.
1. Select A:Pen from the DRAW menu.

2. Place the cursor on the point where you want to begin
drawing. Press [ENTER] to turn on the pen.

3. Move the cursor. As you move the cursor, you draw on the
graph, shading one pixel at a time.

4. Press [ENTER] to turn off the pen.

For example, Pen was used to create the arrow pointing to the
local minimum of the selected function.

M
/

To continue drawing on the graph, move the cursor to a new
position where you want to begin drawing again, and then
repeat steps 2, 3, and 4. To cancel Pen, press [CLEAR].
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Drawing Points on a Graph

DRAW POINTS
Menu

Drawing Points
Directly on a
Graph with
Pt-On(

To display the DRAW POINTS menu, press [DRAW] []. The
TI-82 STATS interpretation of these instructions depends on
whether you accessed this menu from the home screen or the
program editor or directly from a graph.

DRAW POINTS
1: Pt-On(
Pt-Off(
Pt-Change(
Px1-On(
PxI-Off(
Pxl-Change(
pxI-Test(

LA

STO

Turns on a point.

Turns off a point.

Toggles a point on or off.

Turns on a pixel.

Turns off a pixel.

Toggles a pixel on or off.

Returns 1 if pixel on, 0 if pixel off.

To draw a point on a graph, follow these steps.

1. Select 1:Pt-On( from the DRAW POINTS menu.

2. Move the cursor to the position where you want to draw the

point.

3. Press [ENTER] to draw the point.

n=4.4600B51

Y=4.887087

To continue drawing points, repeat steps 2 and 3. To cancel

Pt-On(, press [CLEAR].
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Erasing Points
with Pt-Off(

Changing Points
with Pt-Change(

Drawing Points
from the Home
Screen or a
Program

To erase (turn off) a drawn point on a graph, follow these steps.
1. Select 2:Pt-Off( (point off) from the DRAW POINTS menu.
2. Move the cursor to the point you want to erase.

3. Press to erase the point.

To continue erasing points, repeat steps 2 and 3. To cancel

Pt-Off(, press [CLEAR].

To change (toggle on or off) a point on a graph, follow these
steps.

1. Select 3:Pt-Change( (point change) from the DRAW POINTS
menu.

2. Move the cursor to the point you want to change.
3. Press [ENTER] to change the point’s on/off status.

To continue changing points, repeat steps 2 and 3. To cancel

Pt-Change(, press [CLEAR].

Pt-On( (point on) turns on the point at (X=x,Y=y). Pt-Off( turns
the point off. Pt-Change( toggles the point on or off. mark is
optional; it determines the point’s appearance; specify 1, 2, or 3,
where:

1 =« (dot; default) 2 =0 (box) 3 =+ (cross)

Pt-On(x,y[,mark])
Pt-Off(x,y[,mark])
Pt-Change(x,y)
PL-0OniZ: 5. 230 Pt—

OnET, S5 30t PL—0n
2.5:12

Note: If you specified mark to turn on a point with Pt-On(, you must
specify mark when you turn off the point with Pt-Off(. Pt-Change(
does not have the mark option.
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Drawing Pixels

TI-82 STATS
Pixels

Turning On and
Off Pixels with
PxI-On( and
PxI-Off(

Using pxI-Test(

Split Screen

A pixel is a square dot on the TI-82 STATS display. The PxI-
(pixel) instructions let you turn on, turn off, or reverse a pixel
(dot) on the graph using the cursor. When you select a pixel
instruction from the DRAW POINTS menu, the TI-82 STATS
returns to the home screen or the program editor. The pixel
instructions are not interactive.

gy >
C0a0) C0a8Y)

.H_IZEE.IIJZI IZEE.IBHZIH.

PxI-On( (pixel on) turns on the pixel at (row,column), where
row is an integer between 0 and 62 and column is an integer
between 0 and 94.

PxI-Off( turns the pixel off. PxI-Change( toggles the pixel on
and off.

PxI-On(row,column)
PxI-Off(row,column)
PxI-Change(row,column)

pxI-Test( (pixel test) returns 1 if the pixel at (row,column) is
turned on or 0 if the pixel is turned off on the current graph. row
must be an integer between 0 and 62. column must be an integer
between 0 and 94.

pxI-Test(row,column)

On a Horiz split screen, the maximum value for row is 30 for
PxI-On(, PxI-Off(, PxI-Change(, and pxI-Test(.

On a G-T split screen, the maximum value for row is 50 and the
maximum value for column is 46 for PxI-On(, PxI-Off(,
PxI-Change(, and pxI-Test(.
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Storing Graph Pictures (Pics)

DRAW STO Menu To display the DRAW STO menu, press [DRAW] [4]. When

Storing a Graph
Picture

you select an instruction from the DRAW STO menu, the
TI-82 STATS returns to the home screen or the program editor.
The picture and graph database instructions are not interactive.

DRAW POINTS STO

1: StorePic Stores the current picture.

2: RecallPic Recalls a saved picture.

3: StoreGDB Stores the current graph database.
4: RecallGDB Recalls a saved graph database.

You can store up to 10 graph pictures, each of which is an
image of the current graph display, in picture variables Pic1
through Pic9, or Pic0. Later, you can superimpose the stored
picture onto a displayed graph from the home screen or a
program.

A picture includes drawn elements, plotted functions, axes, and
tick marks. The picture does not include axes labels, lower and
upper bound indicators, prompts, or cursor coordinates. Any
parts of the display hidden by these items are stored with the
picture.

To store a graph picture, follow these steps.

1. Select 1:StorePic from the DRAW STO menu. StorePic is
pasted to the current cursor location.

2. Enter the number (from 1 to 9, or 0) of the picture variable to
which you want to store the picture. For example, if you
enter 3, the TI-82 STATS will store the picture to Pic3.

StorePic 3

Note: You also can select a variable from the PICTURE
secondary menu ([VARS] 4). The variable is pasted next to
StorePic.

3. Press [ENTER] to display the current graph and store the
picture.
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Recalling Graph Pictures (Pics)

Recalling a
Graph Picture

Deleting a Graph
Picture

To recall a graph picture, follow these steps.

1. Select 2:RecallPic from the DRAW STO menu. RecallPic is

pasted to the current cursor location.

. Enter the number (from 1 to 9, or 0) of the picture variable

from which you want to recall a picture. For example, if you
enter 3, the TI-82 STATS will recall the picture stored to
Pic3.

EecallPic 3

Note: You also can select a variable from the PICTURE
secondary menu ([VARS] 4). The variable is pasted next to
RecallPic.

. Press to display the current graph with the picture

superimposed on it.

Note: Pictures are drawings. You cannot trace a curve that is part of a
picture.

To delete graph pictures from memory, use the
MEMORY DELETE FROM menu (Chapter 18).
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Storing Graph Databases (GDBs)

What Is a Graph
Database?

Storing a Graph
Database

A graph database (GDB) contains the set of elements that
defines a particular graph. You can recreate the graph from
these elements. You can store up to 10 GDBs in variables GDB1
through GDB9, or GDBO and recall them to recreate graphs.

A GDB stores five elements of a graph.

Graphing mode

Window variables

Format settings

All functions in the Y= editor and the selection status of each
Graph style for each Y= function

GDBs do not contain drawn items or stat plot definitions.

To store a graph database, follow these steps.

1. Select 3:StoreGDB from the DRAW STO menu. StoreGDB is

pasted to the current cursor location.

Enter the number (from 1 to 9, or 0) of the GDB variable to
which you want to store the graph database. For example, if
you enter 7, the TI-82 STATS will store the GDB to GDB7.

StoreGOE 7

Note: You also can select a variable from the GDB secondary
menu ([VARS] 3). The variable is pasted next to StoreGDB.

Press [ENTER] to store the current database to the specified
GDB variable.

DRAW Instructions 8-19



Recalling Graph Databases (GDBs)

Recalling a CAUTION: When you recall a GDB, it replaces all existing Y=
Graph Database  functions. Consider storing the current Y= functions to another
database before recalling a stored GDB.

To recall a graph database, follow these steps.

1. Select 4:RecallGDB from the DRAW STO menu. RecallGDB
is pasted to the current cursor location.

2. Enter the number (from 1 to 9, or 0) of the GDB variable
from which you want to recall a GDB. For example, if you
enter 7, the TI-82 STATS will recall the GDB stored to
GDB7.

EecallGOE 7

Note: You also can select a variable from the GDB secondary
menu ([VARS] 3). The variable is pasted next to RecallGDB.

3. Press to replace the current GDB with the recalled
GDB. The new graph is not plotted. The TI-82 STATS
changes the graphing mode automatically, if necessary.

Deleting a Graph To delete a GDB from memory, use the MEMORY DELETE
Database FROM menu (Chapter 18).
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Split
Screen

Contents Getting Started: Exploring the Unit Circle........rres
Using Split Screen
Horiz (Horizontal) Split Screen
G-T (Graph-Table) Split Screen
TI-82 STATS Pixels in Horiz and G-T Mode.........cccccocrvrrns
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Getting Started: Exploring the Unit Circle

Getting Started is a fast-paced introduction. Read the chapter for details.

Use G-T (graph-table) split-screen mode to explore the unit circle and its relationship
to the numeric values for the commonly used trigonometric angles of 0°, 30°, 45°,
60°, 90°, and so on.

1. Press to display the mode screen. Press
(=] (=] [] [ENTER] to select Degree mode. Press

=DM to select Par (parametric)
graphing mode.

Press (] (=] (=) (=) (*] (] to select G-T

(graph-table) split-screen mode.

Sci Eng
9123456?89

2. Press [FORMAT] to display the format

screen. Press (+] (] (] (=] (&*] [*] to
select ExprOff.

3. Press (Y9 to display the Y= editor for Par Flakl Flokz Flokz
graphing mode. Press “‘ﬁ1 T E':-‘?E- E ¥§
to store cos(T) to X1T. Press MH;-:I =51r'|
to store sin(T) to Y1T. Var=
SRET S
“War=
AT S
4. Press to display the window editor.
Enter these values for the window variables.
Tmin=0 Xmin=-2.3 Ymin=-2.5
Tmax=360 Xmax=2.3 Ymax=2.5
Tstep=15 Xscl=1 Yscl=1
5. Press [TRACE]. On the left, the unit circle is i Bir] M
graphed parametrically in Degree mode and i 0
the trace cursor is activated. When T=0 (from 1 IEIEIEE lﬂ
the graph trace coordinates), you can see from w1 :E':'?i -5221
the table on the right that the value of X1T T=20 588 | A65S
(cos(T)) is 1 and Y1T (sin(T)) is 0. Press [] to ﬁ; 255'3'35'1

move the cursor to the next 15° angle
increment. As you trace around the circle in
steps of 15°, an approximation of the standard
value for each angle is highlighted in the
table.
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Using Split Screen

Setting a Split-
Screen Mode

To set a split-screen mode, press (MODE], and then move the
cursor to the bottom line of the mode screen.

* Select Horiz (horizontal) to display the graph screen and
another screen split horizontally.

» Select G-T (graph-table) to display the graph screen and
table screen split vertically.

Flotl Flotz Flots
“MMiBsincHED
wMeBoosCHED

M=

The split screen is activated when you press any key that applies
to either half of the split screen.

Some screens are never displayed as split screens. For example,
if you press in Horiz or G-T mode, the mode screen is
displayed as a full screen. If you then press a key that displays
either half of a split screen, such as [TRACE], the split screen
returns.

When you press a key or key combination in either Horiz or G-T
mode, the cursor is placed in the half of the display for which
that key applies. For example, if you press [TRACE], the cursor is
placed in the half in which the graph is displayed. If you press
(2nd] [TABLE], the cursor is placed in the half in which the table is
displayed.

The TI-82 STATS will remain in split-screen mode until you
change back to Full screen mode.
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Horiz (Horizontal) Split Screen

Horiz Mode In Horiz (horizontal) split-screen mode, a horizontal line splits
the screen into top and bottom halves.

Pl oo S s Y
ey el

Flotl Flotz Flots
“MMiBsincHED
wMeBoosCHED

M=

The top half displays the graph.
The bottom half displays any of these editors.

¢ Home screen (four lines)

e Y= editor (four lines)

e Stat list editor (two rows)

¢ Window editor (three settings)
e Table editor (two rows)

Moving from Half To use the top half of the split screen:
to Half in Horiz . Press or [TRAGE.

Mode .

¢ Select a ZOOM or CALC operation.

To use the bottom half of the split screen:

* Press any key or key combination that displays the home

screen.

e Press [Y9 (Y= editor).

e Press ENTER] (stat list editor).

e Press (window editor).

e Press [TABLE] (table editor).
Full Screens in All other screens are displayed as full screens in Horiz
Horiz Mode split-screen mode.

To return to the Horiz split screen from a full screen when in
Horiz mode, press any key or key combination that displays the
graph, home screen, Y= editor, stat list editor, window editor, or
table editor.
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G-T (Graph-Table) Split Screen

G-T Mode

Moving from Half
to Half in G-T
Mode

Using in
G-T Mode

Full Screens in
G-T Mode

In G-T (graph-table) split-screen mode, a vertical line splits the
screen into left and right halves.

# Nl

bi=n

The left half displays the graph.
The right half displays the table.

To use the left half of the split screen:

¢ Press [GRAPH] or [TRACE].
e Select a ZOOM or CALC operation.

To use the right half of the split screen, press [TABLE].

As you move the trace cursor along a graph in the split screen’s
left half in G-T mode, the table on the right half automatically
scrolls to match the current cursor values.

P=sinci) b Wy
] ]
chfE |.ca4z

A,

i

-
mia =

7_ |.BFFE
7 |97zl
0k |.989Yy

nE BOEYFZ0Y
¥=.71807618

Note: When you trace in Par graphing mode, both components of an
equation (XnT and YnT) are displayed in the two columns of the table.
As you trace, the current value of the independent variable T is
displayed on the graph.

All screens other than the graph and the table are displayed as
full screens in G-T split-screen mode.

To return to the G-T split screen from a full screen when in G-T
mode, press any key or key combination that displays the graph
or the table.
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TI-82 STATS Pixels in Horiz and G-T Modes

TI-82 STATS
Pixels in Horiz
and G-T Modes

DRAW POINTS
Menu Pixel
Instructions

DRAW Menu
Text( Instruction

PRGM I/O Menu
Output(
Instruction

Setting a
Split-Screen
Mode from the
Home Screen or
a Program

9-6 Split Screen
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Note: Each set of numbers in parentheses above represents the row
and column of a corner pixel, which is turned on.

For PxI-On(, PxI-Off(, PxI-Change(, and pxI-Test(:

¢ In Horiz mode, row must be <30; column must be <94.
¢ In G-T mode, row must be <50; column must be <46.

PxI-On(row,column)

For the Text( instruction:

¢ In Horiz mode, row must be <25; column must be <94.
¢ In G-T mode, row must be <45; column must be <46.

Text(row,column,"text")

For the Output( instruction:

¢ In Horiz mode, row must be <4; column must be <16.
¢ In G-T mode, row must be <8; column must be <16.

Output(row,column,"text")

To set Horiz or G-T from a program, follow these steps.

1. Press [MODE] while the cursor is on a blank line in the program
editor.

2. Select Horiz or G-T.
The instruction is pasted to the cursor location. The mode is set

when the instruction is encountered during program execution.
It remains in effect after execution.

Note: You also can paste Horiz or G-T to the home screen or
program editor from the CATALOG (Chapter 15).
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Getting Started: Systems of Linear Equations

Getting Started is a fast-paced introduction. Read the chapter for details.

Find the solution of X +2Y +3Z =3 and 2X + 3Y +4Z = 3. On the TI-82 STATS,
you can solve a system of linear equations by entering the coefficients as elements in
a matrix, and then using rref( to obtain the reduced row-echelon form.

1. Press [MATRX]. Press ] [] to display the MATEIXIA] 2 =4
MATRX EDIT menu. Press 1 to select 1: [A], E |;":l_ g g -
2. Press 2 4 to define a 2x4 matrix.
The rectangular cursor indicates the current
element. Ellipses (...) indicate additional
columns beyond the screen. 121=H
3. Press1 to enter the first element. The MATRIXIA] 2 =d
rectangular cursor moves to the second column [1i [ o -
[ 0 0 -
of the first row.
12 z=H
4. Press 2 [ENTER] 3 (ENTER] 3 [ENTER] to complete MATEIXIA] 2 =4
= - 3 1
the first row for X + 2Y +3Z =3. -£ i h]
5. Press 2 [ENTER] 3 (ENTER] 4 [ENTER] 3 [ENTER] to
enter the second row for 2X + 3Y +4Z = 3.
za24=3
6. Press [QuIT] to return to the home screen. rref (il
If necessary, press to clear the home
screen. Press 0] to display the MATRX
MATH menu. Press [4] to wrap to the end of the
menu. Select B:rref( to copy rref( to the home
screen.
7. Press 1 to select 1: [A] from the refC [A] 2
MATRX NAMES menu. Press [1] [ENTER]. The [ Eé '%“ 2'1 _&:3} ]
reduced row-echelon form of the matrix is
displayed and stored in Ans.
IX-1Z=-3 so X=-3+Z
1Y+2Z=3 so Y=3-2Z

10-2 Matrices



Defining a Matrix

What Is a Matrix? A matrix is a two-dimensional array. You can display, define, or

Selecting a
Matrix

Accepting or
Changing Matrix
Dimensions

edit a matrix in the matrix editor. The TI-82 STATS has 10
matrix variables, [A] through [J]. You can define a matrix
directly in an expression. A matrix, depending on available
memory, may have up to 99 rows or columns. You can store
only real numbers in TI-82 STATS matrices.

Before you can define or display a matrix in the editor, you first
must select the matrix name. To do so, follow these steps.

1. Press (] to display the MATRX EDIT menu. The
dimensions of any previously defined matrices are displayed.

[HAMES MATH |Sadi
[A] 2x4

mmmaam

4—um EE =N = R

“dmLﬂ-h-HhJE

2. Select the matrix you want to define. The MATRX EDIT
screen is displayed.

MATRIXIE] 1 1
Lo 1

The dimensions of the matrix (row x column) are displayed on
the top line. The dimensions of a new matrix are 1 x1. You must
accept or change the dimensions each time you edit a matrix.
When you select a matrix to define, the cursor highlights the
row dimension.

¢ To accept the row dimension, press [ENTER].
¢ To change the row dimension, enter the number of rows (up
to 99), and then press [ENTER].

The cursor moves to the column dimension, which you must
accept or change the same way you accepted or changed the row
dimension. When you press [ENTER], the rectangular cursor
moves to the first matrix element.
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Viewing and Editing Matrix Elements

Displaying Matrix After you have set the dimensions of the matrix, you can view

Elements

Deleting a Matrix

10—-4 Matrices

the matrix and enter values for the matrix elements. In a new
matrix, all values are zero.

Select the matrix from the MATRX EDIT menu and enter or
accept the dimensions. The center portion of the matrix editor
displays up to seven rows and three columns of a matrix,
showing the values of the elements in abbreviated form if
necessary. The full value of the current element, which is
indicated by the rectangular cursor, is displayed on the bottom
line.

MATRIXIAI 2 x4

RO -:i4z 1=
|;1 3.1'115 0

0
i.8
i
0

1-1=3. 141592653

Lol I I I I I

This is an 8 X 4 matrix. Ellipses in the left or right column
indicate additional columns. * or { in the right column indicate
additional rows.

To delete matrices from memory, use the MEMORY DELETE
FROM secondary menu (Chapter 18).



Viewing a Matrix

Viewing-Context
Keys

The matrix editor has two contexts, viewing and editing. In
viewing context, you can use the cursor keys to move quickly
from one matrix element to the next. The full value of the
highlighted element is displayed on the bottom line.

Select the matrix from the MATRX EDIT menu, and then enter or
accept the dimensions.

MATRIXIAI 2 x4

RO -:i4z 1=
|;1 3.1'115 0

Lol I I I I I

0
1.8
0
0

1-1=3. 141592653

Key Function

[WorD] Moves the rectangular cursor within the
current row.

x] or [« Moves the rectangular cursor within the
current column; on the top row, (4] moves the
cursor to the column dimension; on the column
dimension, (4] moves the cursor to the row

dimension.

ENTER Switches to editing context; activates the edit
cursor on the bottom line.

CLEAR Switches to editing context; clears the value on
the bottom line.

Any entry Switches to editing context; clears the value on

character the bottom line; copies the character to the
bottom line.

(2nd) [INS] Nothing

DEL Nothing
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Viewing and Editing Matrix Elements (continued)

Editing a Matrix In editing context, an edit cursor is active on the bottom line. To
Element edit a matrix element value, follow these steps.

1. Select the matrix from the MATRX EDIT menu, and then
enter or accept the dimensions.

2. Press [4], [«], )], and [5] to move the cursor to the matrix
element you want to change.

3. Switch to editing context by pressing [ENTER], [CLEAR], or an
entry key.

4. Change the value of the matrix element using the editing-
context keys described below. You may enter an expression,
which is evaluated when you leave editing context.

Note: You can press [CLEAR] [ENTER] to restore the value at the
rectangular cursor if you make a mistake.

5. Press [ENTER], (4], or [] to move to another element.

MATRIX[A] 2 x4 MATRIXIA] 8 =d
2A4LE -4z 1z - 2A4LE -4z 1z -
2iilE @ - zizz ] -
0 - 11732 0 -
) 0 ge - ] ] ge -
i.8 0 0 - i.8 0 -
] BEFAN 0 - ] BEFLN 0 -
0 b z 1 0 z 1
2 1=2KE+30 2 z=H
Editing-Context Key Function
Keys [Jor[l] Moves the edit cursor within the value.
x] or [« Stores the value displayed on the bottom line to

the matrix element; switches to viewing
context and moves the rectangular cursor
within the column.

ENTER Stores the value displayed on the bottom line to
the matrix element; switches to viewing
context and moves the rectangular cursor to the
next row element.

CLEAR Clears the value on the bottom line.

Any entry Copies the character to the location of the edit
character cursor on the bottom line.

[INS] Activates the insert cursor.

DEL Deletes the character under the edit cursor on

the bottom line.
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Using Matrices with Expressions

Using a Matrix in
an Expression

Entering a Matrix
in an Expression

To use a matrix in an expression, you can do any of the
following.

Copy the name from the MATRX NAMES menu.
Recall the contents of the matrix into the expression with

[RCL] (Chapter 1).

Enter the matrix directly (see below).

You can enter, edit, and store a matrix in the matrix editor. You
also can enter a matrix directly in an expression.

To enter a matrix in an expression, follow these steps.

1.
2.
3.

Press [[] to indicate the beginning of the matrix.
Press [[] to indicate the beginning of a row.

Enter a value, which can be an expression, for each element
in the row. Separate the values with commas.

Press [1] to indicate the end of a row.
Repeat steps 2 through 4 to enter all of the rows.
Press [1] to indicate the end of the matrix.

Note: The closing ]] are not necessary at the end of an
expression or preceding .

The resulting matrix is displayed in the form:

[[element, ,,...,element, ,],...,[element,, ,,...,element,, ,]]
Any expressions are evaluated when the entry is executed.
%T[ [1.2.31[4.5.6

[[2 4 &1
[2 18 1211

Note: The commas that you must enter to separate elements are
not displayed on output.
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Displaying and Copying Matrices

Displaying a
Matrix

Copying One
Matrix to Another

Accessing a
Matrix Element

10-8 Matrices

To display the contents of a matrix on the home screen, select
the matrix from the MATRX NAMES menu, and then press
ENTER].

[A]

[[¥ 2 9]
11

[ 2 1

Ellipses in the left or right column indicate additional columns.
tor ¥ in the right column indicate additional rows. Press [], [{],
(+], and [4] to scroll the matrix.

LdE.0EEE 0 161,81
Llle B8R -188,
49, 0088 -2,

.2hd. BEER 36,

2 s BEEE £5. 80
A7 0088 13608
i w BREE “E9, 8.l

To copy a matrix, follow these steps.

1. Press to display the MATRX NAMES menu.
2. Select the name of the matrix you want to copy.

3. Press [STO®].
4

. Press [MATRX] again and select the name of the new matrix to
which you want to copy the existing matrix.

5. Press to copy the matrix to the new matrix name.
[A1+LE]

[[7 &

[z 2

2]
111

On the home screen or from within a program, you can store a
value to, or recall a value from, a matrix element. The element
must be within the currently defined matrix dimensions. Select
matrix from the MATRX NAMES menu.

[matrix](row,column)
B+[Bl1C2,32: [B]
[[7

2 9]
32 /]

[ 1
[B]C2.32
5]



Using Math Functions with Matrices

Using Math
Functions with
Matrices

+ (Add), —
(Subtract), *
(Multiply)

- (Negation)

You can use many of the math functions on the TI-82 STATS
keyboard, the MATH menu, the MATH NUM menu, and the MATH
TEST menu with matrices. However, the dimensions must be
appropriate. Each of the functions below creates a new matrix; the
original matrix remains the same.

To add ([+]) or subtract ((=]) matrices, the dimensions must be
the same. The answer is a matrix in which the elements are the
sum or difference of the individual corresponding elements.

matrixA+matrixB
matrixA-matrixB

To multiply ([x]) two matrices together, the column dimension
of matrixA must match the row dimension of matrixB.

matrixA*matrixB
[A] [Al1+([E]
[[2 2] [[2 7]
[3 411 [ 711
[E] [Al1#*[E]
[[8 5] [[2 18]
[4 311 [1& 2711

Multiplying a matrix by a value or a value by a matrix returns a
matrix in which each element of matrix is multiplied by value.

matrix¥*value
value*matrix

[A1#3

=T

Negating a matrix ([()]) returns a matrix in which the sign of
every element is changed (reversed).

-matrix
[A]
[[2 -2]
[Z 4 11
-[Al
[[-2 21
[-3 -411]
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Using Math Functions with Matrices (continued)

abs(

round(

1 (Inverse)

Powers

10-10 Matrices

abs( (absolute value, MATH NUM menu) returns a matrix
containing the absolute value of each element of matrix.

abs(matrix)

[C]

[
abs( [C

round( (MATH NUM menu) returns a matrix. It rounds every
element in matrix to #decimals (< 9). If #decimals is omitted,
the elements are rounded to 10 digits.

round(matrix[,#decimals])

MATRIXIAD 2 x2 |

[1.250 1
[ z.BBZ % 1

round
i

Use the ~1 function (&) to invert a matrix (-1 is not valid).
matrix must be square. The determinant cannot equal zero.

matrix1

MATRIXIAD 2 x2 | |[FI]'1

[1 Z 1
[z Y 1

- 1 1
1.5 -.511

To raise a matrix to a power, matrix must be square. You can
use 2 ([x7]), 3 (MATH menu), or Apower (1)) for integer power
between 0 and 255.

matrix?
matrix3
matrix®power

MATRIXIAD 2 x2 [A]Z

[1 Z
[z Y

s



Relational
Operations

iPart(, fPart(, int(

To compare two matrices using the relational operations = and #
(TEST menu), they must have the same dimensions. = and #
compare matrixA and matrixB on an element-by-element basis.
The other relational operations are not valid with matrices.

matrixA=matrixB returns 1 if every comparison is true; it returns
0 if any comparison is false.

matrixA=matrixB returns 1 if at least one comparison is false; it
returns 0 if no comparison is false.

[A] 2] [A1=[E]

111 [A12[E] 1
1]

311

[E]

i G
RIS RIR

iPart( (integer part), fPart( (fractional part), and int( (greatest
integer) are on the MATH NUM menu.

iPart( returns a matrix containing the integer part of each
element of matrix.

fPart( returns a matrix containing the fractional part of each
element of matrix.

int( returns a matrix containing the greatest integer of each
element of matrix.

iPart(matrix)

fPart(matrix)

int(matrix)

[0l iPart{ [D] 2
[[1.25 3.333] [[1 31
[1a8.5 47,1511 [168 4711

tRartC O] 2
[[.25 .333]
[.2 .15 11
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Using the MATRX MATH Operations

MATRX MATH
Menu

det(

T (Transpose)

Accessing Matrix
Dimensions with
dim(

10-12 Matrices

To display the MATRX MATH menu, press [MATRX] [].

NAMES MAT EDIT

H
1: det( Calculates the determinant.
2: T Transposes the matrix.
3: dim( Returns the matrix dimensions.
4: Fill( Fills all elements with a constant.
5: identity( Returns the identity matrix.
6: randM( Returns a random matrix.
7: augment( Appends two matrices.
8: Matrdlist( Stores a matrix to a list.
9: Listbmatr( Stores a list to a matrix.
0: cumSum( Returns the cumulative sums of a matrix.
A: ref( Returns the row-echelon form of a matrix.
B: rref( Returns the reduced row-echelon form.
C: rowSwap( Swaps two rows of a matrix.
D: row-+( Adds two rows; stores in the second row.
E: *row( Multiplies the row by a number.
F: *row+( Multiplies the row, adds to the second row.

det( (determinant) returns the determinant (a real number) of a
square matrix.

det(matrix)

T (transpose) returns a matrix in which each element (row,
column) is swapped with the corresponding element (column,
row) of matrix.

matrix7
[A] [A1T
[f1 2 31 [[1 31
[Z 2 111 [2 2]
[Z 111
dim( (dimension) returns a list containing the dimensions
({rows columns}) of matrix.
dim(matrix)
Note: dim(matrix)®Ln:Ln(1) returns the number of rows.
dim(matrix)>Ln:Ln(2) returns the number of columns.
i a2 -2, dim[[2.7-111[ -2,
gimgll2. 7. 1108 RS REE REIRTEE:
{2 3% 2



Creating a Matrix
with dim(

Redimensioning a
Matrix with dim(

Fill(

identity(

randM(

Use dim( with to create a new matrixname of dimensions
rows X columns with 0 as each element.

{rows,columns}y>dim(matrixname)

{2, 2% 3dim [E] 2
2 2%
[E]

[[8 @]
6 @l

1

Use dim( with to redimension an existing matrixname to
dimensions rows X columns. The elements in the old
matrixname that are within the new dimensions are not changed.
Additional created elements are zeros. Matrix elements that are
outside the new dimensions are deleted.

{rows,columns}y>dim(matrixname)

Fill( stores value to every element in matrixname.
Fill(value,matrixname)

Fillcs. [El
Oone
[E]

[[2 3]

[5 511
identity( returns the identity matrix of dimension rows x
dimension columns.

identity(dimension)

randM( (create random matrix) returns a rows X columns
random matrix of integers > ~9 and < 9. The seed value stored to
the rand function controls the values (Chapter 2).

randM(rows,columns)
?+Pand=randﬁi2=2

[[a -v]
[2 211
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Using the MATRX MATH Operations (continued)

augment(

Matnlist(

Listrmatr(

10-14 Matrices

augment( appends matrixA to matrixB as new columns. matrix4
and matrixB both must have the same number of rows.

augment(matrixA,matrixB)

Matrlist( (matrix stored to list) fills each /istname with elements
from each column in matrix. Matmlist( ignores extra listname
arguments. Likewise, Matrlist( ignores extra matrix columns.

Matrlist(matrix,listnameA,...,listname n)

[A] L1
[[1 2 3] - 1 4>

o I[4 5 611 Lz
MatrelistC[A1.L1 2 o

aLzalza Lz
Oone 13 63

Matrlist( also fills a /istname with elements from a specified
column# in matrix. To fill a list with a specific column from matrix,
you must enter column# after matrix.

Matpolist(matrix,column#,listname)

Al [[1 2 3 L1 £ 6l
4 § 11| —
Matrkliste [A]. 3,
Lia
Oore

Listrmatr( (lists stored to matrix) fills matrixname column by
column with the elements from each /isz. If dimensions of all lists
are not equal, Listmatr( fills each extra matrixname row with 0.
Complex lists are not valid.

Listrmatr(/istA,...,list n,matrixname)

L1,2.3%3+ LR Listematro s LY
12 3 LE. [C] 2
4,563+ LY Oone
4 5 63 o |IC]
78,93+ LB [[1 4 7]
v e 9 [2 5 8]
[Z & 9]]




cumSum(

Row Operations

ref(, rref(

cumSum( returns cumulative sums of the elements in matrix,
starting with the first element. Each element is the cumulative
sum of the column from top to bottom.

cumSum(matrix)

[0l cumSumi[?

13

[1 2
[4 &
[ 1

LNy
Trfabd

211

MATRX MATH menu items A through F are row operations. You
can use a row operation in an expression. Row operations do not
change matrix in memory. You can enter all row numbers and
values as expressions. You can select the matrix from the
MATRX NAMES menu.

ref( (row-echelon form) returns the row-echelon form of a real
matrix. The number of columns must be greater than or equal to
the number of rows.

ref(matrix)

rref( (reduced row-echelon form) returns the reduced row-echelon
form of a real matrix. The number of columns must be greater than
or equal to the number of rows.

rref(matrix)
[E] retC[B]X
[[4 5 5] [[1 1.142857143..
[v 2 211 a1
rref( [B]2
[[1 B -1]
@ 1 11
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Using the MATRX MATH Operations (continued)

rowSwap(

row+(

*row(

*row+(

10-16 Matrices

rowSwap( returns a matrix. It swaps rowd and rowB of matrix.

rowSwap(matrix,rowA,rowB)

[F1 rowSwar [Fla2.40
[[2 3 & 9]

[ 2 4 7l [[2 3 & 9]

[2 5 1 8] [& 3 8 3]

[& 3 8 311 [2 51 8]

[3 24 711

row+( (row addition) returns a matrix. It adds rowA4 and rowB of
matrix and stores the results in rowB.

row+(matrix,rowA,rowB)

2.7 1

E E

[[2s 1 1
+[01

[ 1
1

Rt B

]
]
]

] o R ]

[
[
[ 1

*row( (row multiplication) returns a matrix. It multiplies row of
matrix by value and stores the results in row.

*row(value,matrix,row)

*row+( (row multiplication and addition) returns a matrix. It
multiplies rowA of matrix by value, adds it to rowB, and stores
the results in rowB.

*row+(value,matrix,rowA,rowB)

[Eéiza F1[4:5:611 #pot 3. [Ela1.20

3
[[1 2 3] [[1 2 31
[4 5 5611 [¥ 11 1511
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Getting Started: Generating a Sequence

Getting Started is a fast-paced introduction. Read the chapter for details.

Calculate the first eight terms of the sequence 1/A2. Store the results to a user-created
list. Then display the results in fraction form. Begin this example on a blank line on
the home screen.

1. Press [LIST] ] to display the LIST OPS [MAMES E? MATH
menu. 5HSDr‘t.
fSortOc
Jidimg
diFillc
Siseqy
G2 CLmSUm g
Tdalist
2. Press 5 to select 5:seq(, which pastes seq( to seq(l-HE.H.1.8,1
the current cursor location. I+SERLE
3. Press 1] [ALPHA] [A] [x2] (L] (ALPHA] [A] (] 1 (L]
8 (L] 1 [0] to enter the sequence.
4. Press[STO®], and then press to turn

on alpha-lock. Press [S] [E] [Q], and then press
to turn off alpha-lock. Press 1 to
complete the list name.

5. Press to generate the list and store it in
SEQ1. The list is displayed on the home screen.
An ellipsis (...) indicates that the list continues
beyond the viewing window. Press [*]
repeatedly (or press and hold []) to scroll the
list and view all the list elements.

seq(l-HZ,H.1.8,1
13+SERL
El 25 1111111

6. Press [LIST] to display the LIST NAMES @ﬁ OFS MATH
menu. Press to paste LSEQ1 to the 1
current cursor location. (If SEQ1 is not item 1
on your LIST NAMES menu, move the cursor to

SEQ1 before you press [ENTER].)

7. Press [MATH] to display the MATH menu. Press 1
to select 1:»Frac, which pastes PFrac to the
current cursor location.

8. Press to show the sequence in fraction
form. Press [] repeatedly (or press and hold [])
to scroll the list and view all the list elements.

éKH3=H=1=E=1
23 J1111111..
1rFrac

4 1.9 1-16.
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Naming Lists

Using

TI-82 STATS List
Names L1
through Le

Creating a List
Name on the
Home Screen

The TI-82 STATS has six list names in memory: L1, L2, L3, L4,
Ls, and Le. The list names L1 through Lé are on the keyboard
above the numeric keys (1] through [6]. To paste one of these
names to a valid screen, press [2nd], and then press the
appropriate key. L1 through L6 are stored in stat list editor
columns 1 through 6 when you reset memory.

To create a list name on the home screen, follow these steps.

1.

Press [ {], enter one or more list elements, and then
press [ }]- Separate list elements with commas. List
elements can be real numbers, complex numbers, or
expressions.

[(1. 2.3, 47 |

Press [STO»].

Press [ALPHA] [letter from A to Z or 6] to enter the first letter
of the name.

Enter zero to four letters, 6, or numbers to complete the
name.

[(1. 2.3, 433TEST |

Press [ENTER]. The list is displayed on the next line. The list
name and its elements are stored in memory. The list name
becomes an item on the LIST NAMES menu.

{1.2.3.42+TEST OFS MATH
{1 2 3 42 1
sT123

SJ:TEST

Note: If you want to view a user-created list in the stat list editor,
you must store it in the stat list editor (Chapter 12).

You also can create a list name in these four places.

At the Name= prompt in the stat list editor
At an Xlist:, Ylist:, or Data List: prompt in the stat plot editor

At a List:, List1:, List2:, Freq:, Freq1:, Freq2:, XList:, or
YList: prompt in the inferential stat editors

On the home screen using SetUpEditor

You can create as many list names as your TI-82 STATS
memory has space to store.
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Storing and Displaying Lists

Storing Elements  You can store list elements in either of two ways.

to a List

Displaying a List
on the Home
Screen

11-4 Lists

e Use braces and on the home screen.

LA+, . 5312+ 5
{4424 534k

¢ Use the stat list editor (Chapter 12).
The maximum dimension of a list is 999 elements.

Tip: When you store a complex number to a list, the entire list is
converted to a list of complex numbers. To convert the list to a list of
real numbers, display the home screen, and then enter
real(/istname)dlistname.

To display the elements of a list on the home screen, enter the
name of the list (preceded by L if necessary; see page 11-16),
and then press [ENTER]. An ellipsis indicates that the list
continues beyond the viewing window. Press [¥] repeatedly (or
press and hold [*]) to scroll the list and view all the list
elements.

L4

{25 18k
LOAT
{2,154 30.47 9. .



Copying One List To copy a list, store it to another list.
to Another
LTEST

{1 2
LTEST*TESTZ
{1 2

Accessing a List You can store a value to or recall a value from a specific list
Element element. You can store to any element within the current list
dimension or one element beyond.

listname(element)
1.2,333L :E

12 32
g3 z0dail =
1 2 3 42
Lzc2

2

Deleting a List To delete lists from memory, including L1 through L, use the

from Memory MEMORY DELETE FROM secondary menu (Chapter 18).
Resetting memory restores L1 through Lé. Removing a list from
the stat list editor does not delete it from memory.

Using Lists in You can use lists to graph a family of curves (Chapter 3).
Graphing
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Entering List Names

Using the
LIST NAMES
Menu

Entering a User-
Created List
Name Directly

11-6 Lists

To display the LIST NAMES menu, press [LIST]. Each item is
a user-created list name. LIST NAMES menu items are sorted
automatically in alphanumerical order. Only the first 10 items are
labeled, using 1 through 9, then 0. To jump to the first list name
that begins with a particular alpha character or 0, press
[letter from A to Z or ).

glglﬁ 1 OFS MATH
sTEST

Tip: From the top of a menu, press [4] to move to the bottom. From
the bottom, press [¥] to move to the top.

Note: The LIST NAMES menu omits list names L1 through Lé. Enter
L1 through L6 directly from the keyboard (page 11-3).

When you select a list name from the LIST NAMES menu, the
list name is pasted to the current cursor location.

e The list name symbol L precedes a list name when the name
is pasted where non-list name data also is valid, such as the
home screen.

LTEST

{1 2 3 42

e The L symbol does not precede a list name when the name is
pasted where a list name is the only valid input, such as the
stat list editor’s Name= prompt or the stat plot editor’s XList:
and YList: prompts.

To enter an existing list name directly, follow these steps.
1. Press [LisT] [] to display the LIST OPS menu.

2. Select B:L, which pastes L to the current cursor location. L is
not always necessary (page 11-16).

HAMES MATH Note: You also can paste L to the
&ToumSUm current cursor location from the

rralistc
=§elect( CATALOG (Chapter 15).

2

92 aygment. .

BilListrmatry

A:Matrrlisty
L

3. Enter the characters that comprise the list name.

[(Tiz=E |




Attaching Formulas to List Names

Attaching a
Formula to a List
Name

You can attach a formula to a list name so that each list element
is a result of the formula. When executed, the attached formula
must resolve to a list.

When anything in the attached formula changes, the list to
which the formula is attached is updated automatically.

¢ When you edit an element of a list that is referenced in the
formula, the corresponding element in the list to which the
formula is attached is updated.

e When you edit the formula itself, all elements in the list to
which the formula is attached are updated.

For example, the first screen below shows that elements are
stored to L3, and the formula L3+10 is attached to the list name
LADD10. The quotation marks designate the formula to be
attached to LADD10. Each element of LADD10 is the sum of an
element in L3 and 10.

{1.2,33+Lz -
"l x+160"+ LAOD1AE
Lz+1@
LAODO1:E

{11 12 132

The next screen shows another list, L4. The elements of L4 are
the sum of the same formula that is attached to L3. However,
quotation marks are not entered, so the formula is not attached
to L4.

On the next line, -6»L3(1):L3 changes the first element in L3 to
-6, and then redisplays L3.

Lx+18+Ly
11 12 13>
“ExLzC1lail:

{6 2 32

The last screen shows that editing L3 updated LADD10, but did
not change La4. This is because the formula L3+10 is attached to
LADD10, but it is not attached to La.

LAODO1:E
4 12 132

{11 12 132

Note: To view a formula that is attached to a list name, use the stat
list editor (Chapter 12).
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Attaching Formulas to List Names (continued)

Attaching a To attach a formula to a list name from a blank line on the home
Formula to a List screen or from a program, follow these steps.

on the Home .
Screen or in a 1. Press [ALPHA] [], enter the formula (which must resolve to a

Program list), and press ["] again.

Note: When you include more than one list name in a formula,
each list must have the same dimension.

2. Press (STO»].

3. Enter the name of the list to which you want to attach the

formula.
e Press [2nd], and then enter a TI-82 STATS list name L1
through Lse.

e Press [LIST] and select a user-created list name from
the LIST NAMES menu.

» Enter a user-created list name directly using L (page
11-16).

4. Press [ENTER].
T4, 8,933
4
"Sekl g " LLIST
Sl A
LLIST

2 9k

{28 48 452

Note: The stat list editor displays a formula-lock symbol next to
each list name that has an attached formula. Chapter 12
describes how to use the stat list editor to attach formulas to lists,
edit attached formulas, and detach formulas from lists.

Detaching a You can detach (clear) an attached formula from a list in any of
Formula from a three ways.
List

e Enter "">/istname on the home screen.
* Edit any element of a list to which a formula is attached.
¢ Use the stat list editor (Chapter 12).

Note: You also can use ClrList or ClrAllList to detach a formula
from a list (Chapter 18).
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Using Lists in Expressions

Using a Listin an You can use lists in an expression in any of three ways. When

Expression

Using Lists with
Math Functions

you press [ENTER], any expression is evaluated for each list
element, and a list is displayed.

e Use L1-Lé or any user-created list name in an expression.
{2:5: 18X +L+

{2
2811

S o1&z
{1a 4 2%
¢ Enter the list elements directly (step 1 on page 11-3).

20025 182
{18 4 23

e Use [RCL] to recall the contents of the list into an
expression at the cursor location (Chapter 1).

{2.53.182
- {4 25 1802

FEcl L1

Note: You must paste user-created list names to the Rcl prompt by
selecting them from the LIST NAMES menu. You cannot enter them
directly using L.

You can use a list to input several values for some math
functions. Other chapters and Appendix A specify whether a list
is valid. The function is evaluated for each list element, and a
list is displayed.

*  When you use a list with a function, the function must be
valid for every element in the list. In graphing, an invalid
element, such as -1 in v/({1,0,-1}), is ignored.

|J'IZ_' 1.8, -1%2 | This returns an error.

This graphs X3¥+/(1) and X*+/(0),
but skips X#-/(-1).

Flobl Flokz Plot:
SERTCLL. 8. 2130

¢ When you use two lists with a two-argument function, the
dimension of each list must be the same. The function is
evaluated for corresponding elements.

{1.2,33+04:53,62
47 9

e When you use a list and a value with a two-argument
function, the value is used with each element in the list.

£1.2.33+44
L

26T
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LIST OPS Menu

LIST OPS Menu

SortA(, SortD(

11-10 Lists

To display the LIST OPS menu, press [LsT] D]

NAMESOPS MATH

1: SortA( Sorts lists in ascending order.

2: SortD( Sorts lists in descending order.

3: dim( Sets the list dimension.

4: Fill( Fills all elements with a constant.
5: seq( Creates a sequence.

6: cumSum( Returns a list of cumulative sums.
7: AList( Returns difference of successive elements.
8: Select( Selects specific data points.

9: augment( Concatenates two lists.

0: Listbmatr( Stores a list to a matrix.

A: Matrlist( Stores a matrix to a list.

B: L Designates the list-name data type.

SortA( (sort ascending) sorts list elements from low to high
values. SortD( (sort descending) sorts list elements from high to
low values. Complex lists are sorted based on magnitude
(modulus).

With one list, SortA( and SortD( sort the elements of listname
and update the list in memory.

SortA(listname) SortD(/istname)
{5.6.43+Lz SortOClz2
56 4% Dore
SortACLz2 L=
Dore 6 5 4%
L=
4 5 6

With two or more lists, SortA( and SortD( sort keylistname, and
then sort each dependlist by placing its elements in the same
order as the corresponding elements in keylistname. All lists
must have the same dimension.

SortA(keylistname,dependlist1|,dependlist2,...,dependlist n])
SortD(keylistname,dependlist1|,dependlist2,...,dependlist n])

96,43 Ly SortACLy.Lcl
36 4 Oone
T1.2,33+Lc Ly
1 3 4 5 &
c
31 2%

Note: In the example, 5 is the first element in L4, and 1 is the first
element in L5. After SortA(L4,L5), 5 becomes the second element of
L4, and likewise, 1 becomes the second element of L5.

Note: SortA( and SortD( are the same as SortA( and SortD( on the
STAT EDIT menu (Chapter 12).



Using dim( to
Find List
Dimensions

Using dim( to

Create a List

Using dim( to
Redimension a
List

Fill(

dim( (dimension) returns the length (number of elements) of /isz.
dim(/is?)
dimtLl. 3.5, 7k 4

You can use dim( with to create a new listname with
dimension length from 1 to 999. The elements are zeros.

length>dim(listname)
Jxdimilza
Lz

6 8 o

You can use dim with to redimension an existing /istname
to dimension length from 1 to 999.

¢ The elements in the old listname that are within the new
dimension are not changed.

* Extra list elements are filled by 0.

¢ Elements in the old list that are outside the new dimension
are deleted.

length>dim(listname)

4.8, 63301 JadimiLq2
] 4 8 &> 3
drdimil 2 L4
4 4 2 &%
L4
4 28 6 6>

Fill( replaces each element in /istname with value.

Fill(value,listname)

T3:4,53+Lz= Fillcd+3i.Lz2
3 4 5 Oone
Fillc2.Lz2 Lz
L Done T4+34 44310 4+34
z
e 8 8%

Note: dim( and Fill( are the same as dim( and Fill( on the MATRX
MATH menu (Chapter 10).
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LIST OPS Menu (continued)

seq(

cumSum(

AList(

Select(

11-12 Lists

seq( (sequence) returns a list in which each element is the result
of the evaluation of expression with regard to variable for the
values ranging from begin to end at steps of increment. variable
need not be defined in memory. increment can be negative; the
default value for increment is 1. seq( is not valid within
expression.

seq(expression,variable,begin,end|,increment])
seq{HZ.H-1-11.32
1 16 49 186

cumSum( (cumulative sum) returns the cumulative sums of the
elements in /ist, starting with the first element. /ist elements can
be real or complex numbers.

cumSum(/ist)

i:lfmSum':{l:E:S:ﬂh |

2
{1 3 & 18 1352

AList( returns a list containing the differences between
consecutive elements in /ist. AList subtracts the first element in
list from the second element, subtracts the second element from
the third, and so on. The list of differences is always one
element shorter than the original /ist. /ist elements can be a real
or complex numbers.

AList(list)
28 38, 45, rEr+ L0
IST

{28 3@ _45 7ar

alist CLOISTR
{18 15 252

Select( selects one or more specific data points from a scatter
plot or xyLine plot (only), and then stores the selected data
points to two new lists, xlistname and ylistname. For example,
you can use Select( to select and then analyze a portion of
plotted CBL or CBR data.

Select(x/istname,ylistname)

Note: Before you use Select(, you must have selected (turned on) a
scatter plot or xyLine plot. Also, the plot must be displayed in the
current viewing window (page 11-13).



Before Using
Select(

Using Select( to
Select Data
Points from a
Plot

Before using Select(, follow these steps.
1. Create two list names and enter the data.

2. Turn on a stat plot, select L= (scatter plot) or L2 (xyLine), and
enter the two list names for Xlist: and Ylist: (Chapter 12).

{1:2:3:,4:.0,6:7,8 Flotz  Flats o

299,50, 183 +0I5T oft a

1 234 367 .. drel B L d a
£13,15:15.13,11, o, e HH a
9272023222 233TIM|  |MlistiDIST a

E Wlizt: TIME =
{15 15 15 13 11.| |Mark: B -+ Tan

To select data points from a scatter plot or xyLine plot, follow
these steps.

1. Press [LiIsT] (] 8 to select 8:Select( from the LIST OPS
menu. Select( is pasted to the home screen.

2. Enter xlistname, press (L], enter ylistname, and then press
to designate list names into which you want the selected data
to be stored.

[Felecti{lLi.LzN |

3. Press [ENTER]. The graph screen is displayed with
Left Bound? in the bottom-left corner.

:F‘!.&D:EEL.ITIHE
- o
o
o
o
o

LaftEound? oo
n=1 Y1k

Press (4] or [¥] (if more than one stat plot is selected) to move
the cursor onto the stat plot from which you want to select
data points.

5. Press [4] and [] to move the cursor to the stat plot data point
that you want as the left bound.

F1:0IZT.TIHE !
: o oo
o

LafEEound? oo
=y =1z
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LIST OPS Menu (continued)

Using Select(to 6. Press [ENTER]. A » indicator on the graph screen shows the left
bound. Right Bound? is displayed in the bottom-left corner.

Select Data
Points from a T TTIETTINE -
Plot (continued) o '

: o

a
a
a

: a

Fidht Eound? % oo

Hay V=i

7. Press [{] or [}] to move the cursor to the stat plot point that you
want for the right bound, and then press [ENTER].

FL:DIZTsTINE 1

- o oo
a

Fidht Bound?® % oo
#z10 V=2

The x-values and y-values of the selected points are stored in
xlistname and ylistname. A new stat plot of xlistname and
ylistname replaces the stat plot from which you selected data
points. The list names are updated in the stat plot editor.

L4 Flokz  Flok:

4567899, off

Lz aFed B8 = dhy

1211 97353 3 .. L= sy
wlistili
Wlistilz
Mark:s B +

Note: The two new lists (xlistname and ylistname) will include the
points you select as left bound and right bound. Also, lefi-bound
x-value < right-bound x-value must be true.

11-14 Lists



augment( augment( concatenates the elements of /isz4 and /istB. The list
elements can be real or complex numbers.

augment(/istA4,listB)
1,17 213+l =

1 17 21%
augmentilz, {25, 3

B.4123
{1 17 21 25 38 .

Listrmatr( Listrmatr( (lists stored to matrix) fills matrixname column by
column with the elements from each list. If the dimensions of all
lists are not equal, then Listrmatr( fills each extra matrixname
row with 0. Complex lists are not valid.

Listrmatr(/ist],list2, . . . list n,matrixname)

L1233+ L8 Listrmatro k. LY
1 2 3 LB [C12
45,63+ Domne

L4 3 ex _ [C]
{ra8.93+ B [[1 4 7]
ir g 9 [Z 5 8]
[3 & 9]1]
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LIST OPS Menu (continued)

Matplist(

11-16 Lists

Matrlist( (matrix stored to lists) fills each listname with
elements from each column in matrix. If the number of listname
arguments exceeds the number of columns in matrix, then
Matnlist( ignores extra listname arguments. Likewise, if the
number of columns in matrix exceeds the number of listname
arguments, then Matrlist( ignores extra matrix columns.

Matnrlist(matrix,listnamel listname?2, . . . ,listhame n)
[A] L4
[[1 2 3] - 1 4
o I4 5 611 Lz
MatrrlistC[A]-LA 12 o
sLzalz2 Lz
Domne 13 B

Matnlist( also fills a /istname with elements from a specified
column# in matrix. To fill a list with a specific column from
matrix, you must enter a column after matrix.

Matrlist(matrix,column#,listname)

[A] L1
[[1 2 3] - 3 e
o I4 5 611
MatrrliztC [A] -3,
L1
Oone

L preceding one to five characters identifies those characters as a
user-created listname. listname may comprise letters, 6, and
numbers, but it must begin with a letter from A to Z or 6.

Llisthame

Generally, L must precede a user-created list name when you
enter a user-created list name where other input is valid, for
example, on the home screen. Without the L, the TI-82 STATS
may misinterpret a user-created list name as implied
multiplication of two or more characters.

L need not precede a user-created list name where a list name is
the only valid input, for example, at the Name= prompt in the
stat list editor or the Xlist: and Ylist: prompts in the stat plot
editor. If you enter L where it is not necessary, the TI-82 STATS
will ignore the entry.



LIST MATH Menu

LIST MATH Menu

min(, max(

mean(, median(

To display the LIST MATH menu, press [usT] [d.

NAMES MAT

OPS H

1: min( Returns minimum element of a list.
2: max( Returns maximum element of a list.
3: mean( Returns mean of a list.

4: median( Returns median of a list.

5: sum( Returns sum of elements in a list.

6: prod( Returns product of elements in list.

7: stdDev( Returns standard deviation of a list.
8: variance( Returns the variance of a list.

min( (minimum) and max( (maximum) return the smallest or
largest element of listA. If two lists are compared, it returns a list
of the smaller or larger of each pair of elements in /ist4 and listB.
For a complex list, the element with smallest or largest magnitude
(modulus) is returned.

min(/istA[,listB])
max(/istA[,listB])

minCLl. 2,343 2
2132

1 2 1%
maxlLl. 2,33, {32

2122
0323

Note: min( and max( are the same as min( and max( on the MATH
NUM menu.

mean( returns the mean value of /ist. median( returns the
median value of /ist. The default value for freglist is 1. Each
freqlist element counts the number of consecutive occurrences
of the corresponding element in /isz. Complex lists are not valid.

mean(/ist[ freglist])
median(list[ freqlist])

EE‘EI"I':{].:E: 3¥a. 413,

T EEEEEEEET
median({1=2=3}}2
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LIST MATH Menu (continued)

sum(, prod(

Sums and
Products of
Numeric
Sequences

stdDev(,
variance(

11-18 Lists

sum( (summation) returns the sum of the elements in /ist. start
and end are optional; they specify a range of elements. /ist
elements can be real or complex numbers.

prod( returns the product of all elements of list. start and end
elements are optional; they specify a range of list elements. /list
elements can be real or complex numbers.

sum(/list[,start,end]) prod(/ist[,start,end])

{1258 16 M s s e
sumil 2 6 Frrodily 200
sumtl1.3: 50 Frodily.3.52

23 486

You can combine sum( or prod( with seq( to obtain:

upper upper
Zexpression(x) ” expression(x)
x=lower x=lower

To evaluate = 2(N-D from N=1 to 4:
sumLsey 2 iH-12,

E E E 15

stdDev( returns the standard deviation of the elements in /isz. The
default value for freqlist is 1. Each freqlist element counts the
number of consecutive occurrences of the corresponding element in
list. Complex lists are not valid.

variance( returns the variance of the elements in /isz. The default
value for freglist is 1. Each freglist element counts the number of
consecutive occurrences of the corresponding element in /isz.
Complex lists are not valid.

stdDev(/ist[ freqlist])  variance(list[ freqlist])
E-t-dD_E"-.-": t1.2.5: "6
T T3 azreeIesy

gariaqc§§{1=2=5=
T 15.5
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Getting Started: Pendulum Lengths and Periods

Getting Started is a fast-paced introduction. Read the chapter for details.

A group of students is attempting to determine the mathematical relationship between
the length of a pendulum and its period (one complete swing of a pendulum). The
group makes a simple pendulum from string and washers and then suspends it from
the ceiling. They record the pendulum’s period for each of 12 string lengths.*

Length (cm) Time (sec)
6.5 0.51
11.0 0.68
13.2 0.73
15.0 0.79
18.0 0.88
23.1 0.99
244 1.01
26.6 1.08
30.5 1.13
343 1.26
37.6 1.28
41.5 1.32

1. Press (+] ] =] [ENTER] to set Func
graphing mode.

2. Press 5 to select 5:SetUpEditor. SetlrFEditor
SetUpEditor is pasted to the home screen. Done

Press [ENTER]. This removes lists from stat
list editor columns 1 through 20, and then
stores lists L1 through L6 in columns 1
through 6.

Note: Removing lists from the stat list editor does not
delete them from memory.

3. Press 1 to select 1:Edit from the STAT
EDIT menu. The stat list editor is displayed.
If elements are stored in L1 and L2, press 4]
to move the cursor onto L1, and then press
[CLEAR] (ENTER] ] (<] [CLEAR] [ENTER] to clear
both lists. Press [¢] to move the rectangular
cursor back to the first row in L1.

LIl =

*This example is quoted and adapted from Contemporary Precalculus Through Applications, by
the North Carolina School of Science and Mathematics, by permission of Janson
Publications, Inc., Dedham, MA. 1-800-322-MATH. © 1992. All rights reserved.
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Press6[) 5 to store the first
pendulum string length (6.5 cm) in L1. The
rectangular cursor moves to the next row.
Repeat this step to enter each of the 12
string length values in the table on page
12-2.

Press [*] to move the rectangular cursor to
the first row in L2.

Press [] 51 to store the first time
measurement (.51 sec) in L2. The
rectangular cursor moves to the next row.
Repeat this step to enter each of the 12 time
values in the table on page 12-2.

Press [Y5] to display the Y= editor.

If necessary, press to clear the function
Y1. As necessary, press (4], [ENTER], and [*] to
turn off Plot1, Plot2, and Plot3 from the top
line of the Y= editor (Chapter 3). As necessary,
press [+], (4], and to deselect functions.

Press [STAT PLOT] 1 to select 1:Plot1
from the STAT PLOTS menu. The stat plot
editor is displayed for plot 1.

Press to select On, which turns on
plot 1. Press [+ to select L= (scatter
plot). Press [+] [L1] to specify Xlist:L1
for plot 1. Press [+] [L2] to specify
Ylist:L2 for plot 1. Press (] ] to
select + as the Mark for each data point on
the scatter plot.

Press 9 to select 9:ZoomStat from the
ZOOM menu. The window variables are
adjusted automatically, and plot 1 is
displayed. This is a scatter plot of the time-
versus-length data.

L1 Lz Lz 1

Lt LS L P
' P =t
MW m L

I

Lii1z) =

e
[T
M m e

F

Flokl Flotz Flokz
=1=Nl
M=
M=
wMy=
wMe=
“MNE=
M=

Flotz  Flot:
N
TaFes L= dhw

: I |
#list

i
Wlistilz
Marks

arr|%

Flokz  Flotz
B
aFed B8 = dhy

Hh- HIH [~

HH- HIH [T
alistilq
Wlistilz
Mark: o B

++++
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Getting Started: Pendulum Lengths and Periods (cont.)

Since the scatter plot of time-versus-length data appears to be approximately linear,
fit a line to the data.

10. Press (] 4 to select 4:LinReg(ax+b) LinEegiax+b N
(linear regression model) from the STAT
CALC menu. LinReg(ax+b) is pasted to the
home screen.

11. Press [2nd) [L1] (5] 2nd] [L2] (). Press [VARS] LinRegiax+kb» L1
[ 1 to display the VARS Y-VARS Lz-%10

FUNCTION secondary menu, and then press
1 to select 1:Y1. L1, L2, and Y1 are pasted to
the home screen as arguments to
LinReg(ax+b).

12. Press to execute LinReg(ax+b). The Li hEE"EIb
linear regression for the data in L1 and L2 is H=axt
calculated. Values for a and b are displayed on E; E%%EEEE%%E

the home screen. The linear regression
equation is stored in Y1. Residuals are
calculated and stored automatically in the list B
name RESID, which becomes an item on the
LIST NAMES menu.

13. Press [GRAPH]. The regression line and the
scatter plot are displayed.

124 Statistics



The regression line appears to fit the central portion of the scatter plot well. However,
a residual plot may provide more information about this fit.

14.

15.

16.

17.

Press 1 to select 1:Edit. The stat list
editor is displayed.

Press ] and (] to move the cursor onto L3.

Press [INS]. An unnamed column is
displayed in column 3; L3, L4, L5, and L6
shift right one column. The Name= prompt
is displayed in the entry line, and alpha-lock
is on.

Press [LIST] to display the LIST NAMES
menu.

If necessary, press 7] to move the cursor
onto the list name RESID.

Press [ENTER] to select RESID and paste it to
the stat list editor’s Name= prompt.

Press [ENTER]. RESID is stored in column 3 of
the stat list editor.

Press [+] repeatedly to examine the
residuals.

L1 Lz .

.B
s
g
1B .8
L
1.0

L1 Lz L__IE
5.5 =
1 ‘58
izez |7z
it g
i\ B[

Zz1 | .mm
I E

Hame=RESID#

L1 Lz EEEE
5.5 oy -.0G9H
1 &l -00ZE
izez |7z - 00ky
it 70 a1
i\ [} 0347y
2zl gg NEL
I E 01g98

RESID ={ -, 97527

Notice that the first three residuals are negative. They correspond to the shortest
pendulum string lengths in L1. The next five residuals are positive, and three of the
last four are negative. The latter correspond to the longer string lengths in L1. Plotting
the residuals will show this pattern more clearly.
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Getting Started: Pendulum Lengths and Periods (cont.)

18. Press [STAT PLOT] 2 to select 2:Plot2 Flotl Flobz
from the STAT PLOTS menu. The stat plot On [!]E
editor is displayed for plot 2. Tape: Hh-- E {h}h
wlistili
Ylistilz
ark: B +
19. Press to select On, which turns on Ph:-l:iDF\@ Flobz
plot 2. Lot B L
Press [+] to select L= (scatter plot). wlist '%1 i
Press [+] [L1] to specify Xlist:L1 for plot Wli=f:RESID
2. Press [¥] [R] [E] [S] [] [D] (alpha-lock is Mark: B -+
on) to specify Ylist:RESID for plot 2. Press
=] to select 0 as the mark for each
data point on the scatter plot.
20. Press [Y=] to display the Y= editor. Flotl FAEE Flokz
=L B2IASTEIZLIE
Press (4] to move the cursor onto the = sign, SETAt. 4298826235
and then press to deselect Y1. Press E:%EE
(<] [ENTER] to turn off plot 1. wiz
~Ny=
~NE=
21. Press 9 to select 9:ZoomStat from the .
ZOOM menu. The window variables are a : o :
adjusted automatically, and plot 2 is e m
displayed. This is a scatter plot of the °
residuals.

Notice the pattern of the residuals: a group of negative residuals, then a group of
positive residuals, and then another group of negative residuals.
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The residual pattern indicates a curvature associated with this data set for which the
linear model did not account. The residual plot emphasizes a downward curvature, so
a model that curves down with the data would be more accurate. Perhaps a function
such as square root would fit. Try a power regression to fit a function of the form y =
a % xb,

22. Press Y4 to display the Y= editor. Jﬂ Flokz Flots
=Wy =
Press to clear the linear regression wMe=
equation from Y1. Press [4] to turn on ::3 i:
plot 1. Press ] to turn off plot 2. Me=
~e=
~Ne=
23. Press 9 to select 9:ZoomStat from the .
ZOOM menu. The window variables are . *r
adjusted automatically, and the original . “t
scatter plot of time-versus-length data (plot W
1) is displayed. +*
+
24. Press 0] [A] to select FurEea Li.Lz:%10
A:PwrReg from the STAT CALC menu.
PwrReg is pasted to the home screen.
Press L1 [L2] (3. Press
(] 1 to display the VARS Y-VARS
FUNCTION secondary menu, and then press
1 to select 1:Y1. L1, L2, and Y1 are pasted to
the home screen as arguments to PwrReg.
25. Press to calculate the power FurEeg
regression. Values for a and b are displayed HfaT%EEEEEEEI
on the home screen. The power regression E; 5354955555

equation is stored in Y1. Residuals are
calculated and stored automatically in the
list name RESID. B

26. Press [GRAPH]. The regression line and the
scatter plot are displayed.
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Getting Started: Pendulum Lengths and Periods (cont.)

The new function y=.192x-%?2 appears to fit the data well. To get more information,

examine a residual plot.
27. Press [Y4] to display the Y= editor.
Press [{J [ENTER] to deselect Y1.

Press (4] to turn off plot 1. Press [»]
to turn on plot 2.

Note: Step 19 defined plot 2 to plot residuals (RESID)
versus string length (L1).

28. Press 9 to select 9:ZoomStat from the
ZOOM menu. The window variables are
adjusted automatically, and plot 2 is
displayed. This is a scatter plot of the
residuals.

Floti JEDH Flot:
si=, 1922 2RRR T3
EEEH“. o224982852

M=
M=
wMy=
wNe=

The new residual plot shows that the residuals are random in sign, with the residuals

increasing in magnitude as the string length increases.

To see the magnitudes of the residuals, continue with these steps.

29. Press [TRACE].

Press [*] and [{] to trace the data. Observe
the values for Y at each point.

With this model, the largest positive residual
is about 0.041 and the smallest negative
residual is about -0.027. All other residuals
are less than 0.02 in magnitude.

12-8 Statistics
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Now that you have a good model for the relationship between length and period, you
can use the model to predict the period for a given string length. To predict the
periods for a pendulum with string lengths of 20 cm and 50 c¢m, continue with these
steps.

30.

31.

32.

33.

Press (] 1 to display the VARS Yl
Y-VARS FUNCTION secondary menu, and

then press 1 to select 1:Y1. Y1 is pasted to

the home screen.

Press (] 20 ()] to enter a string length of 20 R L
Press (0200 Bene L 91968701364

Press [ENTER] to calculate the predicted time
of about 0.92 seconds.

Based on the residual analysis, we would
expect the prediction of about 0.92 seconds
to be within about 0.02 seconds of the actual

value.

Press [ENTRY] to recall the Last Entry. Y (2@

press [ [ [ ] N e st ltry N y I:SE‘ElE'lE'EI?EIIEEH-
ress 5 to change the string lengt 1

1050 o & e e 1.484736865

Press [ENTER] to calculate the predicted time
of about 1.48 seconds.

Since a string length of 50 cm exceeds the
lengths in the data set, and since residuals
appear to be increasing as string length
increases, we would expect more error with
this estimate.

Note: You also can make predictions using the table
with the TABLE SETUP settings Indpnt:Ask and
Depend:Auto (Chapter 7).
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Setting Up Statistical Analyses

Using Lists to
Store Data

Setting Up a
Statistical
Analysis

Displaying the
Stat List Editor

12-10 Statistics

Data for statistical analyses is stored in lists, which you can
create and edit using the stat list editor. The TI-82 STATS has
six list variables in memory, L1 through Ls, to which you can
store data for statistical calculations. Also, you can store data to
list names that you create (Chapter 11).

To set up a statistical analysis, follow these steps. Read the
chapter for details.

1. Enter the statistical data into one or more lists.
. Plot the data.

2
3. Calculate the statistical variables or fit a model to the data.
4. Graph the regression equation for the plotted data.

5

. Graph the residuals list for the given regression model.

The stat list editor is a table where you can store, edit, and view
up to 20 lists that are in memory. Also, you can create list
names from the stat list editor.

To display the stat list editor, press [STAT], and then select 1:Edit
from the STAT EDIT menu.

LIl =

The top line displays list names. L1 through Leé are stored in
columns 1 through 6 after a memory reset. The number of the
current column is displayed in the top-right corner.

The bottom line is the entry line. All data entry occurs on this
line. The characteristics of this line change according to the
current context (page 12-17).

The center area displays up to seven elements of up to three
lists; it abbreviates values when necessary. The entry line
displays the full value of the current element.



Using the Stat List Editor

Entering a List
Name in the Stat

List Editor

To enter a list name in the stat list editor, follow these steps.

1. Display the Name= prompt in the entry line in either of two
ways.

Move the cursor onto the list name in the column where
you want to insert a list, and then press [INS]. An
unnamed column is displayed and the remaining lists shift
right one column.

Press [4] until the cursor is on the top line, and then press
(] until you reach the unnamed column.

Note: If list names are stored to all 20 columns, you must remove
a list name to make room for an unnamed column.

The Name= prompt is displayed and alpha-lock is on.

L1 Lz 1

Hame=0

Enter a valid list name in any of four ways.

Select a name from the LIST NAMES menu (Chapter 11).
Enter L1, L2, L3, L4, L5, or Lé from the keyboard.

Enter an existing user-created list name directly from the
keyboard.

Enter a new user-created list name (page 12-12).

Hame=HBC

Press [ENTER] or 7] to store the list name and its elements, if

any, in the current column of the stat list editor.

T L1 Lz 1

REC =

To begin entering, scrolling, or editing list elements, press [+].
The rectangular cursor is displayed.

Note: If the list name you entered in step 2 already was stored in
another stat list editor column, then the list and its elements, if any,
move to the current column from the previous column. Remaining list
names shift accordingly.
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Using the Stat List Editor (continued)

Creating a Name
in the Stat List
Editor

Removing a List
from the Stat List
Editor

Removing All
Lists and
Restoring L1
through Le

Clearing All
Elements from a
List

12-12 Statistics

To create a name in the stat list editor, follow these steps.
1. Follow step 1 on page 12-11 to display the Name= prompt.

2. Press [letter from A to Z or 6] to enter the first letter of the
name. The first character cannot be a number.

3. Enter zero to four letters, 6, or numbers to complete the new
user-created list name. List names can be one to five
characters long.

4. Press [ENTER] or 7] to store the list name in the current
column of the stat list editor. The list name becomes an item
on the LIST NAMES menu (Chapter 11).

To remove a list from the stat list editor, move the cursor onto the
list name and then press [DEL]. The list is not deleted from memory;
it is only removed from the stat list editor.

Note: To delete a list name from memory, use the MEMORY
DELETE:List selection screen (Chapter 18).

You can remove all user-created lists from the stat list editor and
restore list names L1 through L6 to columns 1 through 6 in either
of two ways.

* Use SetUpEditor with no arguments (page 12-21).

* Reset all memory (Chapter 18).

You can clear all elements from a list in any of five ways.

Use ClrList to clear specified lists (page 12-20).
 In the stat list editor, press [+] to move the cursor onto a list

name, and then press [CLEAR] [ENTER].

¢ In the stat list editor, move the cursor onto each element, and
then press one by one.

¢ On the home screen or in the program editor, enter
0>dim(/istname) to set the dimension of /istname to 0
(Chapter 11).

* Use ClrAllLists to clear all lists in memory (Chapter 18).



Editing a List To edit a list element, follow these steps.

Element
1. Move the rectangular cursor onto the element you want to

edit.
2. Press [ENTER] to move the cursor to the entry line.

Note: If you want to replace the current value, you can enter a
new value without first pressing [ENTER]. When you enter the first
character, the current value is cleared automatically.

3. Edit the element in the entry line.

* Press one or more keys to enter the new value. When you
enter the first character, the current value is cleared
automatically.

* Press ] to move the cursor to the character before which
you want to insert, press [INS], and then enter one or
more characters.

*  Press ] to move the cursor to a character you want to
delete, and then press to delete the character.

To cancel any editing and restore the original element at the

rectangular cursor, press [CLEAR] [ENTER].
REC L1 Lz 1

RECEE) =254 1 HEHEN

Note: You can enter expressions and variables for elements.

4. Press [ENTER], [4], or [] to update the list. If you entered an
expression, it is evaluated. If you entered only a variable, the
stored value is displayed as a list element.

RELC L1 Lz 1

RECIHI=2H

When you edit a list element in the stat list editor, the list is
updated in memory immediately.
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Attaching Formulas to List Names

Attaching a
Formula to a List
Name in Stat List
Editor
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You can attach a formula to a list name in the stat list editor, and
then display and edit the calculated list elements. When
executed, the attached formula must resolve to a list. Chapter 11
describes in detail the concept of attaching formulas to list
names.

To attach a formula to a list name that is stored in the stat list
editor, follow these steps.

1.
2.
3.

Press [STAT] [ENTER] to display the stat list editor.
Press [4] to move the cursor to the top line.

Press (4] or [»], if necessary, to move the cursor onto the list
name to which you want to attach the formula.

Note: If a formula in quotation marks is displayed on the entry
line, then a formula is already attached to the list name. To edit
the formula, press [ENTER], and then edit the formula.

Press [ALPHA] [1'], enter the formula, and press [ALPHA] [1'].

Note: If you do not use quotation marks, the TI-82 STATS
calculates and displays the same initial list of answers, but does
not attach the formula for future calculations.

RELC Xl Lz Z

L =" LAEC+16"W

Note: Any user-created list name referenced in a formula must be
preceded by an L symbol (Chapter 11).

Press ([ENTER]. The TI-82 STATS calculates each list element
and stores it to the list name to which the formula is attached.
A lock symbol is displayed in the stat list editor, next to the
list name to which the formula is attached.

lock symbol

L =15




Using the Stat

List Editor When

Formula-
Generated Lists
Are Displayed

Handling Errors
Resulting from
Attached
Formulas

When you edit an element of a list referenced in an attached
formula, the TI-82 STATS updates the corresponding element in
the list to which the formula is attached (Chapter 11).

WLz 1 RELC JL1 WLz 1
______ 16 ——————
in cn cn
ckogn | zE0d0 ckogn | zE0d0
cn =0 0 =0
ck K ck K
ReCi) =5l REC(ZI=1H

When a list with a formula attached is displayed in the stat list
editor and you edit or enter elements of another displayed list,

then the TI-82 STATS takes slightly longer to accept each edit
or entry than when no lists with formulas attached are in view.

Tip: To speed editing time, scroll horizontally until no lists with
formulas are displayed, or rearrange the stat list editor so that no lists
with formulas are displayed.

On the home screen, you can attach to a list a formula that
references another list with dimension 0 (Chapter 11). However,
you cannot display the formula-generated list in the stat list
editor or on the home screen until you enter at least one element
to the list that the formula references.

All elements of a list referenced by an attached formula must be
valid for the attached formula. For example, if Real number
mode is set and the attached formula is log(L1), then each
element of L1 must be greater than 0, since the logarithm of a
negative number returns a complex result.

Tip: If an error menu is returned when you attempt to display a
formula-generated list in the stat list editor, you can select 2:Goto,
write down the formula that is attached to the list, and then press

to detach (clear) the formula. You then can use the stat
list editor to find the source of the error. After making the appropriate
changes, you can reattach the formula to a list.

If you do not want to clear the formula, you can select 1:Quit, display
the referenced list on the home screen, and find and edit the source
of the error. To edit an element of a list on the home screen, store the
new value to listname(element#) (Chapter 11).
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Detaching Formulas from List Names

Detaching a You can detach (clear) a formula from a list name in any of four
Formula from a ways.
List Name

¢ In the stat list editor, move the cursor onto the name of the
list to which a formula is attached. Press
(ENTER]. All list elements remain, but the formula is
detached and the lock symbol disappears.

¢ In the stat list editor, move the cursor onto an element of the
list to which a formula is attached. Press [ENTER, edit the
element, and then press [ENTER]. The element changes, the
formula is detached, and the lock symbol disappears. All
other list elements remain.

e Use ClrList (page 12-20). All elements of one or more
specified lists are cleared, each formula is detached, and each
lock symbol disappears. All list names remain.

¢ Use ClIrAllLists (Chapter 18). All elements of all lists in
memory are cleared, all formulas are detached from all list
names, and all lock symbols disappear. All list names

remain.
Editing an As described above, one way to detach a formula from a list
Element of a name is to edit an element of the list to which the formula is
Formula- attached. The TI-82 STATS protects against inadvertently
Generated List detaching the formula from the list name by editing an element

of the formula-generated list.

Because of the protection feature, you must press [ENTER] before
you can edit an element of a formula-generated list.

The protection feature does not allow you to delete an element
of a list to which a formula is attached. To delete an element of
a list to which a formula is attached, you must first detach the
formula in any of the ways described above.
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Switching Stat List Editor Contexts

Stat List Editor
Contexts
T Li Lz 1
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i0 2
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The stat list editor has four contexts.

View-elements context ¢ Edit-elements context
View-names context ¢ Enter-name context

The stat list editor is first displayed in view-elements context.
To switch through the four contexts, select 1:Edit from the
STAT EDIT menu and follow these steps.

1.

6.

7.

Press (4] to move the cursor onto a list name. You are now in
view-names context. Press [»] and [{] to view list names
stored in other stat list editor columns.

Press [ENTER]. You are now in edit-elements context. You
may edit any element in a list. All elements of the current list
are displayed in braces ( {} )in the entry line. Press [»] and
(4] to view more list elements.

Press [ENTER] again. You are now in view-elements context.
Press [*], (4], (=], and (4] to view other list elements. The
current element’s full value is displayed in the entry line.

Press [ENTER] again. You are now in edit-elements context.

You may edit the current element in the entry line.

Press [4] until the cursor is on a list name, then press
[INS]. You are now in enter-name context.

Press [CLEAR]. You are now in view-names context.

Press [+]. You are now back in view-elements context.
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Stat List Editor Contexts

View-Elements
Context

Edit-Elements
Context

12-18 Statistics

In view-elements context, the entry line displays the list name,
the current element’s place in that list, and the full value of the
current element, up to 12 characters at a time. An ellipsis (...)
indicates that the element continues beyond 12 characters.

RELC L1 WLz Z

Licn=2508001 8

To page down the list six elements, press (+]. To page up
six elements, press [4]. To delete a list element, press
[DEL). Remaining elements shift up one row. To insert a new
element, press [INS]. 0 is the default value for a new
element.

In edit-elements context, the data displayed in the entry line
depends on the previous context.

e When you switch to edit-elements context from view-
elements context, the full value of the current element is
displaéed. You can edit the value of this element, and then

press [+] and [4] to edit other list elements.
AEC L1 #Le 1 AEC L1 #Le 1
3 T 3 T
&
Arrrm| Eoae EE0LD
o0 0 - |
(4 14 (4 14
RECI3) =2 500 e =HSEEE

¢ When you switch to edit-elements context from view-names
context, the full values of all elements in the list are
displayed. An ellipsis indicates that list elements continue
beyond the screen. You can press ] and (4] to edit any
element in the list.

T L1 ¥ Lz 1 T L1 ¥ Lz 1
O |- O |-
cEoog | ZE0in cEoog | ZE0in
-—
zE 5 zE 5
REC =415, 18, 25EEE.., pEC =05, 18, 25EE8..

Note: In edit-elements context, you can attach a formula to a list
name only if you switched to it from view-names context.



View-Names
Context

Enter-Name
Context

In view-names context, the entry line displays the list name and
the list elements.

b (-
cn

ek %5010

ck K

REC =415, 16, 25684,

To remove a list from the stat list editor, press [DEL]. Remaining
lists shift to the left one column. The list is not deleted from
memory.

To insert a name in the current column, press [INS].
Remaining columns shift to the right one column.

In enter-name context, the Name= prompt is displayed in the
entry line, and alpha-lock is on.

At the Name= prompt, you can create a new list name, paste a
list name from L1 to Lé from the keyboard, or paste an existing
list name from the LIST NAMES menu (Chapter 11). The L
symbol is not required at the Name= prompt.

W [fEC EIEE
c it
0
ZE000 gsum
ZE k3
Hame=0

To leave enter-name context without entering a list name, press
CLEAR]. The stat list editor switches to view-names context.
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STAT EDIT Menu

STAT EDIT Menu

SortA(,

CirList
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SortD(

Statistics

To display the STAT EDIT menu, press [STAT].

EDIT CALC TESTS

1: Edit... Displays the stat list editor.

2: SortA( Sorts a list in ascending order.
3: SortD( Sorts a list in descending order.
4: ClrList Deletes all elements of a list.

5: SetUpEditor Stores lists in the stat list editor.

Note: Chapter 13: Inferential Statistics describes the STAT TESTS
menu items.

SortA( (sort ascending) sorts list elements from low to high
values. SortD( (sort descending) sorts list elements from high to
low values. Complex lists are sorted based on magnitude
(modulus). SortA( and SortD( each can sort in either of two
ways.

e With one listname, SortA( and SortD( sort the elements in
listname and update the list in memory.

e With two or more lists, SortA( and SortD( sort keylistname,
and then sort each dependlist by placing its elements in the
same order as the corresponding elements in keylistname.
This lets you sort two-variable data on X and keep the data
pairs together. All lists must have the same dimension.

The sorted lists are updated in memory.

SortA(listname)
SortD(/istname)
SortA(keylistname,dependlist1|,dependlist?,...,dependlist n))
SortD(keylistname,dependlist1|,dependlist2,...,dependlist n))

94,33+l Lz
3 3 3 4 o
T1.2,33+Ly Ly
3 22 1%
SortACLzaLy2 [ |
Oone

Note: SortA( and SortD( are the same as SortA( and SortD( on the
LIST OPS menu.

ClirList clears (deletes) from memory the elements of one or
more listnames. ClrList also detaches any formula attached to a
listname.

ClrList listnamel listname2,...,listhame n

Note: To clear from memory all elements of all list names, use
ClrAllLists (Chapter 18).



SetUpEditor

Restoring L1
through Le to the
Stat List Editor

With SetUpEditor you can set up the stat list editor to display
one or more /istnames in the order that you specify. You can
specify zero to 20 listnames.

SetUpEditor [listnamel listname?,...,listhame n|

SetUpEditor with one to 20 listnames removes all list names
from the stat list editor and then stores /istnames in the stat list
editor columns in the specified order, beginning in column 1.

SetlUrEditor RESI

O-Lz:Le-TIME:LOH
2A123
Dahe
REZID L= LB L TIHE LONG AlzE 4

RE;IDH): - BE13125.. TIHE() =5E

If you enter a listname that is not stored in memory already,
then Jistname is created and stored in memory; it becomes an
item on the LIST NAMES menu.

SetUpEditor with no listnames removes all list names from the
stat list editor and restores list names L1 through L6 in the stat
list editor columns 1 through 6.

SetlrFEditor
[ |

Oone

L =6, 5 Lyi=
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Regression Model Features

Regression
Model Features

Automatic
Residual List

Automatic
Regression
Equation
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STAT CALC menu items 3 through C are regression models
(page 12-24). The automatic residual list and automatic
regression equation features apply to all regression models.
Diagnostics display mode applies to some regression models.

When you execute a regression model, the automatic residual
list feature computes and stores the residuals to the list name
RESID. RESID becomes an item on the LIST NAMES menu
(Chapter 11).

?ﬁﬁ OFS MATH
tRESIDO

The TI-82 STATS uses the formula below to compute RESID
list elements. The next section describes the variable RegEQ.

RESID = Ylistname - RegEQ(Xlistname)

Each regression model has an optional argument, regequ, for
which you can specify a Y= variable such as Y1. Upon execution,
the regression equation is stored automatically to the specified Y=
variable and the Y= function is selected.

T1.2,3%3L1:54-1. -
» "Sx3L:
. -1 -2 -5

LinRegiax+b2 L1,

Lza%=zN

Linkea Floti FME Flots
J=ax+th M=

a=- M=
b=1.333333333 SMrE-2E+l. 333333

3333333

Regardless of whether you specify a Y= variable for regequ, the
regression equation always is stored to the TI-82 STATS
variable RegEQ, which is item 1 on the VARS Statistics EQ
secondary menu.

HY F TEST PTS
5&&99

L=
3th

Note: For the regression equation, you can use the fixed-decimal
mode setting to control the number of digits stored after the decimal
point (Chapter 1). However, limiting the number of digits to a small
number could affect the accuracy of the fit.




Diagnostics When you execute some regression models, the TI-82 STATS

Display Mode computes and stores diagnostics values for r (correlation
coefficient) and r2 (coefficient of determination) or for R2
(coefficient of determination).

r and r2 are computed and stored for these regression models.

LinReg(ax+b) LnReg PwrReg
LinReg(a+bx) ExpReg

R2 is computed and stored for these regression models.
QuadReg CubicReg QuartReg

The r and r2 that are computed for LnReg, ExpReg, and
PwrReg are based on the linearly transformed data. For
example, for ExpReg (y=ab”x), r and r2 are computed on
In y=In a+x(In b).

By default, these values are not displayed with the results of a
regression model when you execute it. However, you can set the
diagnostics display mode by executing the DiagnosticOn or
DiagnosticOff instruction. Each instruction is in the CATALOG
(Chapter 15).

CATALOG ]
et i
0iz9nosticOff

FOiagnosticOn
dime

Note: To set DiagnosticOn or DiagnosticOff from the home
screen, press [CATALOG], and then select the instruction for the
mode you want. The instruction is pasted to the home screen. Press
to set the mode.

When DiagnosticOn is set, diagnostics are displayed with the
results when you execute a regression model.

OizagnosticOn Linkea

. [Tyl g=gx+h
LinRegadax+b2 L1, a=-2
Lzl b=1.333333333

rE=, 92IATE92]
==, 9EE7EE9228

When DiagnosticOff is set, diagnostics are not displayed with
the results when you execute a regression model.

OiagnosticOff Linkea

. [Tyl g=gx+h
LinRegadax+b2 L1, a=-2
Lzl b=1.333333333
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STAT CALC

Menu

Frequency of
Occurrence for
Data Points
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To display the STAT CALC menu, press Dl.

EDIT CALC TESTS

1: 1-Var Stats Calculates 1-variable statistics.
2: 2-Var Stats Calculates 2-variable statistics.
3: Med-Med Calculates a median-median line.
4: LinReg(ax+b) Fits a linear model to data.

5: QuadReg Fits a quadratic model to data.

6: CubicReg Fits a cubic model to data.

7: QuartReg Fits a quartic model to data.

8: LinReg(a+bx) Fits a linear model to data.

9: LnReg Fits a logarithmic model to data.
0: ExpReg Fits an exponential model to data.
A: PwrReg Fits a power model to data.

B: Logistic Fits a logistic model to data.

C: SinReg Fits a sinusoidal model to data.

For each STAT CALC menu item, if neither X/istname nor
Ylistname is specified, then the default list names are L1 and L2.
If you do not specity freqlist, then the default is 1 occurrence of
each list element.

For most STAT CALC menu items, you can specify a list of data
occurrences, or frequencies (freqlist).

Each element in freqlist indicates how many times the
corresponding data point or data pair occurs in the data set you
are analyzing.

For example, if L1={15,12,9,14} and LFREQ={1,4,1,3}, then the
TI-82 STATS interprets the instruction 1-Var Stats L1, LFREQ
to mean that 15 occurs once, 12 occurs four times, 9 occurs
once, and 14 occurs three times.

Each element in freqlist must be > 0, and at least one element
must be > 0.

Noninteger freqlist elements are valid. This is useful when
entering frequencies expressed as percentages or parts that add
up to 1. However, if freqlist contains noninteger frequencies, Sx
and Sy are undefined; values are not displayed for Sx and Sy in
the statistical results.



1-Var Stats

2-Var Stats

Med-Med
(ax+b)

LinReg
(ax+b)

QuadReg
(ax2+bx+c)

1-Var Stats (one-variable statistics) analyzes data with one
measured variable. Each element in fireqlist is the frequency of
occurrence for each corresponding data point in Xlistname.

freqlist elements must be real numbers > 0.

1-Var Stats [Xlistname,freqlist]
1-Mar Stats LiaL
zl

2-Var Stats (two-variable statistics) analyzes paired data.
Xlistname is the independent variable. Ylistname is the
dependent variable. Each element in freglist is the frequency of
occurrence for each data pair (Xlistname, Ylistname).

2-Var Stats [Xlistname,Ylistname freqlist]

Med-Med (median-median) fits the model equation y=ax+b to
the data using the median-median line (resistant line) technique,
calculating the summary points x1, y1, X2, y2, x3, and y3.
Med-Med displays values for a (slope) and b (y-intercept).

Med-Med [ Xlistname,Ylistname freqlist,regequ)

Med—Med Lz Luy.%z Med—-Med
[ | J=axth

a=.375
b=1.341666667

LinReg(ax+b) (linear regression) fits the model equation y=ax-+b to
the data using a least-squares fit. It displays values for a (slope) and
b (y-intercept); when DiagnosticOn is set, it also displays values
forrZandr.

LinReg(ax+b) [Xlistname,Ylistname, freqlist,regequ]

QuadReg (quadratic regression) fits the second-degree
polynomial y=ax>+bx+c to the data. It displays values for a, b,
and c; when DiagnosticOn is set, it also displays a value for R2,
For three data points, the equation is a polynomial fit; for four
or more, it is a polynomial regression. At least three data points
are required.

QuadReg [Xlistname,Ylistname,freqlist,regequ]
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STAT CALC Menu (continued)

CubicReg
(ax3+bx2+cx+d)

QuartReg
(ax*+bx3+cx2+
dx+te)

LinReg
(a+bx)

LnReg
(a+b In(x))

ExpReg
(ab)
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CubicReg (cubic regression) fits the third-degree polynomial
y=ax3+bx?+cx+d to the data. It displays values for a, b, ¢, and
d; when DiagnosticOn is set, it also displays a value for R2. For
four points, the equation is a polynomial fit; for five or more, it
is a polynomial regression. At least four points are required.

CubicReg [Xlistname,Ylistname,freqlist,regequ)

QuartReg (quartic regression) fits the fourth-degree polynomial
y=ax*+bx3+cx?+dx+e to the data. It displays values for a, b, ¢,
d, and e; when DiagnosticOn is set, it also displays a value for
R2. For five points, the equation is a polynomial fit; for six or
more, it is a polynomial regression. At least five points are
required.

QuartReg [Xlistname,Ylistname,freqlist,regequ]

LinReg(a+bx) (linear regression) fits the model equation y=a+bx
to the data using a least-squares fit. It displays values for a
(y-intercept) and b (slope); when DiagnosticOn is set, it also
displays values for r2 and r.

LinReg(a+bx) [Xlistname,Ylistname,freqlist,regequ]

LnReg (logarithmic regression) fits the model equation
y=a+b In(x) to the data using a least-squares fit and transformed
values In(x) and y. It displays values for a and b; when
DiagnosticOn is set, it also displays values for r2 and .

LnReg [Xlistname,Ylistname,freqlist,regequ)

ExpReg (exponential regression) fits the model equation y=ab* to
the data using a least-squares fit and transformed values x and
In(y). It displays values for a and b; when DiagnosticOn is set, it
also displays values for r2 and r.

ExpReg [Xlistname,Ylistname,freqlist,regequ]



PwrReg
(ax®)

Logistic
c/(1+a*e ™)

SinReg
a sin(bx+c)+d

PwrReg (power regression) fits the model equation y=ax® to the
data using a least-squares fit and transformed values In(x) and
In(y). It displays values for a and b; when DiagnosticOn is set, it
also displays values for r2 and r.

PwrReg [Xlistname,Ylistname freqlist,regequ/|

Logistic fits the model equation y=c/(1+a*e ™) to the data using
an iterative least-squares fit. It displays values for a, b, and c.

Logistic [Xlistname,Ylistname,freqlist,regequ

SinReg (sinusoidal regression) fits the model equation

y=a sin(bx+c)+d to the data using an iterative least-squares fit. It
displays values for a, b, ¢, and d. At least four data points are
required. At least two data points per cycle are required in order
to avoid aliased frequency estimates.

SinReg [iterations,Xlistname,Ylistname,period,regequ]

iterations is the maximum number of times the algorithm will
iterate to find a solution. The value for iterations can be an
integer > 1 and < 16; if not specified, the default is 3. The
algorithm may find a solution before iterations is reached.
Typically, larger values for iterations result in longer execution
times and better accuracy for SinReg, and vice versa.

A period guess is optional. If you do not specify period, the
difference between time values in Xlistname must be equal and
the time values must be ordered in ascending sequential order. If
you specify period, the algorithm may find a solution more
quickly, or it may find a solution when it would not have found
one if you had omitted a value for period. If you specify period,
the differences between time values in X/istname can be
unequal.

Note: The output of SinReg is always in radians, regardless of the
Radian/Degree mode setting.

A SinReg example is shown on the next page.
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STAT CALC Menu (continued)

SinReg Example:
Daylight Hours in
Alaska for One
Year

12-28 Statistics

Compute the regression model for the number of hours of

daylight in Alaska during one year.

seql X ¥. 12361, 36

Floke  Flak:
BT
upel B L~ dh
MlistiLa

Wlistilz
Mark: o B

W W |

Sinkea
g=gksinthx+o ) +d
=6, rrE292445
b=. 81862697853
c=-1.21534935732
d=12.18138372

[ |

|<—1 period —p

With noisy data, you will achieve better convergence results
when you specify an accurate estimate for period. You can
obtain a period guess in either of two ways.

¢ Plot the data and trace to determine the x-distance between
the beginning and end of one complete period, or cycle. The
illustration above and to the right graphically depicts a

complete period, or cycle.

¢ Plot the data and trace to determine the x-distance between
the beginning and end of N complete periods, or cycles.
Then divide the total distance by N.

After your first attempt to use SinReg and the default value for
iterations to fit the data, you may find the fit to be
approximately correct, but not optimal. For an optimal fit,
execute SinReg 16,Xlistname,Ylistname,2r | b where b is the
value obtained from the previous SinReg execution.



Statistical Variables

The statistical variables are calculated and stored as indicated below. To access these
variables for use in expressions, press [VARS], and select 5:Statistics. Then select the
VARS menu shown in the column below under VARS menu. If you edit a list or

change the type of analysis, all statistical variables are cleared.

Variables

mean of x values

sum of x values

sum of x2 values

sample standard deviation of x
population standard deviation of x
number of data points

mean of y values

sum of'y values

sum of y2 values

sample standard deviation of y
population standard deviation of y
sum of X *y

minimum of x values

maximum of x values

minimum of y values

maximum of y values

Ist quartile

median

3rd quartile

regression/fit coefficients

polynomial, Logistic, and SinReg
coefficients

correlation coefficient
coefficient of determination
regression equation

summary points (Med-Med only)

1-Var
Stats
X
X
x2
Sx
oX

n

minX

maxX

Q1
Med
Q3

2-Var
Stats
X
X
x2
Sx

oX

n

y
Zy
Ty?
Sy
oy
Xy
minX
maxX
minY

maxyY

Other

r2, R2
RegEQ

x1, y1, x2,
y2,x3,y3

VARS
menu

XY
z
z

XY

XY

XY

XY
z
z

XY

XY
z

XY

XY

XY

XY

PTS
PTS
PTS
EQ
EQ

EQ
EQ
EQ
PTS

Q1 and Q3

The first quartile (Q1) is the median of points between minX and

Med (median). The third quartile (Q3) is the median of points
between Med and maxX.
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Statistical Analysis in a Program

Entering Stat

Data

Statistical
Calculations

12-30
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You can enter statistical data, calculate statistical results, and fit
models to data from a program. You can enter statistical data
into lists directly within the program (Chapter 11).

PROGEAM: STATS
iil.2. +L1

HE il ER e P R

To perform a statistical calculation from a program, follow these
steps.

1. On ablank line in the program editor, select the type of
calculation from the STAT CALC menu.

2. Enter the names of the lists to use in the calculation. Separate
the list names with a comma.

3. Enter a comma and then the name of a Y= variable, if you want
to store the regression equation to a Y= variable.

PROGRAM: STATS
H E L1

L-12 -2, Sk+Lz
LinRegaiax+b? LA
hz:?z

Emu EmEm ®



Statistical Plotting

Steps for Plotting
Statistical Data in
Lists

Ii
(Scatter)

L
(xyLine)

You can plot statistical data that is stored in lists. The six types
of plots available are scatter plot, xyLine, histogram, modified
box plot, regular box plot, and normal probability plot. You can
define up to three plots.

To plot statistical data in lists, follow these steps.
1. Store the stat data in one or more lists.
. Select or deselect Y= functions as appropriate.
. Define the stat plot.

2
3
4. Turn on the plots you want to display.
5. Define the viewing window.

6

. Display and explore the graph.

Scatter plots plot the data points from Xlist and Ylist as
coordinate pairs, showing each point as a box ( 0), cross ( +),
or dot («). Xlist and Ylist must be the same length. You can use
the same list for Xlist and Ylist.

Flokz  Flotz N
IIIFF +
Fe: B =~ Jn .

Hh- HOH [
MlistiLa
Wlistilz +

Mark: « @ -

xyLine is a scatter plot in which the data points are plotted and
connected in order of appearance in Xlist and Ylist. You may
want to use SortA( or SortD( to sort the lists before you plot
them (page 12-20).

ﬁti F Flokz

dpe

HH-- EE Ei
AlistiL10@
Wlistilz
Mark:s B +
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Statistical Plotting (continued)

di

(Histogram)

tee
(ModBoxplot)
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Histogram plots one-variable data. The Xscl window variable
value determines the width of each bar, beginning at Xmin.
ZoomStat adjusts Xmin, Xmax, Ymin, and Ymax to include all
values, and also adjusts Xscl. The inequality

(Xmax — Xmin) / Xscl < 47 must be true. A value that occurs on
the edge of a bar is counted in the bar to the right.

Flokz  Flotz
B
dFel b L= i

Hhe HIH |7

Alistil
Frex:il

FiLi

min=zE 481208
maxs 26 985507 n=1z

ModBoxplot (modified box plot) plots one-variable data, like
the regular box plot, except points that are 1.5 * Interquartile
Range beyond the quartiles. (The Interquartile Range is defined
as the difference between the third quartile Q3 and the first
quartile Q1.) These points are plotted individually beyond the
whisker, using the Mark (O or + or «) you select. You can trace
these points, which are called outliers.

The prompt for outlier points is x=, except when the outlier is
the maximum point (maxX) or the minimum point (minX).
When outliers exist, the end of each whisker will display x=.
When no outliers exist, minX and maxX are the prompts for the
end of each whisker. Q1, Med (median), and Q3 define the box
(page 12-29).

Box plots are plotted with respect to Xmin and Xmax, but ignore
Ymin and Ymax. When two box plots are plotted, the first one
plots at the top of the screen and the second plots in the middle.
When three are plotted, the first one plots at the top, the second
in the middle, and the third at the bottom.

%"?1 min *
2iP1otZ. 0n ” {1
HH- Lz 1 +
JiP1lot3. 08
<1 Lz @
4LPlot=01f Q=45




1]
(Boxplot)

=
(NormProbPlot)

Boxplot (regular box plot) plots one-variable data. The whiskers
on the plot extend from the minimum data point in the set
(minX) to the first quartile (Q1) and from the third quartile (Q3)
to the maximum point (maxX). The box is defined by Q1, Med
(median), and Q3 (page 12-29).

Box plots are plotted with respect to Xmin and Xmax, but ignore
Ymin and Ymax. When two box plots are plotted, the first one
plots at the top of the screen and the second plots in the middle.
When three are plotted, the first one plots at the top, the second
in the middle, and the third at the bottom.

otT.tn N
Flota i LT+
2iPlotZ. 0On :
Fleb.i S T
JiP1ot3 08 :
THL: 1 :
4LPlot=01f Hed=i0 .. .............

NormProbPlot (normal probability plot) plots each observation
X in Data List versus the corresponding quantile z of the
standard normal distribution. If the plotted points lie close to a
straight line, then the plot indicates that the data are normal.

Enter a valid list name in the Data List field. Select X or Y for
the Data Axis setting.

e Ifyou select X, the TI-82 STATS plots the data on the x-axis
and the z-values on the y-axis.

e Ifyouselect Y, the TI-82 STATS plots the data on the y-axis
and the z-values on the x-axis.

PgndHDPmi35=2=99
I.|
535.114369?5 36

Floti Flotz  JICH F LY

off . )
gpel o L= dm . o

- =
[ats Listily . =
Oat.a F|}=:15=ﬁ Y L
[lark: o +
H=36.E13216 Y=.P4E1AELS
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Statistical Plotting (continued)

Defining the

Plots

12-34
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To define a plot, follow these steps.
1. Press [STAT PLOT]. The STAT PLOTS menu is displayed

with the current plot definitions.

L1 L
4.lPlot=0ff

. Select the plot you want to use. The stat plot editor is

displayed for the plot you selected.

Flotz  Flot:
TaFes L= dhw

. Press [ENTER] to select On if you want to plot the statistical

data immediately. The definition is stored whether you select
On or Off.

. Select the type of plot. Each type prompts for the options

checked in this table.

Plot Type XList YList Mark Freq Data Data
List Axis
= Scatter o} o} o} a a a
LA xyLine v o} o} a a a
dIn= Histogram v Q a o} a a
{= ModBoxplot o} a “ “ Qa Qa
£+ Boxplot o} a a “ Qa Qa
L= NormProbPlot QO a o} a “ “

. Enter list names or select options for the plot type.

e Xlist (list name containing independent data)

¢ Ylist (list name containing dependent data)

* Mark (Dor+or-)

¢ Freq (frequency list for Xlist elements; default is 1)
¢ Data List (list name for NormProbPlot)

¢ Data Axis (axis on which to plot Data List)



Displaying Other
Stat Plot Editors

Turning On and
Turning Off Stat
Plots

Each stat plot has a unique stat plot editor. The name of the
current stat plot (Plot1, Plot2, or Plot3) is highlighted in the top
line of the stat plot editor. To display the stat plot editor for a
different plot, press (4], [], and [«] to move the cursor onto the
name in the top line, and then press [ENTER]. The stat plot editor
for the selected plot is displayed, and the selected name remains
highlighted.

Flotz  Flot:
TaFes L=

PlotsOn and PlotsOff allow you to turn on or turn off stat plots
from the home screen or a program. With no plot number,
PlotsOn turns on all plots and PlotsOff turns off all plots. With
one or more plot numbers (1, 2, and 3), PlotsOn turns on
specified plots, and PlotsOff turns off specified plots.

PlotsOff [1,2,3]
PlotsOn [1,2,3]

Flot=0ff
Flot=0n 3
[ |

Oone

Oone 2
3

dLPlots0ff

Note: You also can turn on and turn off stat plots in the top line of the
Y= editor (Chapter 3).

Statistics 12-35



Statistical Plotting (continued)

Defining the

Viewing Window

Tracing a Stat

Plot

12-36
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Stat plots are displayed on the current graph. To define the
viewing window, press and enter values for the window
variables. ZoomStat redefines the viewing window to display
all statistical data points.

When you trace a scatter plot or xyLine, tracing begins at the
first element in the lists.

When you trace a histogram, the cursor moves from the top
center of one column to the top center of the next, starting at the
first column.

When you trace a box plot, tracing begins at Med (the median).
Press [{ to trace to Q1 and minX. Press ] to trace to Q3 and
maxX.

When you press [4] or ] to move to another plot or to another
Y= function, tracing moves to the current or beginning point on
that plot (not the nearest pixel).

The ExprOn/ExprOff format setting applies to stat plots
(Chapter 3).When ExprOn is selected, the plot number and
plotted data lists are displayed in the top-left corner.



Statistical Plotting in a Program

Defining a Stat
Plot in a Program

To display a stat plot from a program, define the plot, and then
display the graph.

To define a stat plot from a program, begin on a blank line in
the program editor and enter data into one or more lists; then,
follow these steps.

3. Press [STAT PLOT] ]

4,

FPROGEAM: PLOT
H a2 Sl
PP IR sk I
tFlot2cl

FLOTS 2 MARK
Scatter
fxaline

JiHistog9ram

4:ModBoxFlot

SiBoxFlot

& HormProbPlot

type to the cursor location.

FPROGEAM: PLOT
P12 3.4
H G P8+l
PPlotZ2iScatterl

1. Press [STAT PLOT] to display the STAT PLOTS menu.

Select the plot to define, which pastes Plot1(, Plot2(, or
Plot3( to the cursor location.

to display the STAT TYPE menu.

Select the type of plot, which pastes the name of the plot
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Statistical Plotting in a Program (continued)

Defining a Stat 5. Press [L]. Enter the list names, separated by commas.

Plot in a Program .

(con;inued) 9 6. Press[}] [STAT PLOT] [{] to display the
STAT PLOT MARK menu. (This step is not necessary if you
selected 3:Histogram or 5:Boxplot in step 4.)

Select the type of mark (O or + or «) for each data point. The
selected mark symbol is pasted to the cursor location.

7. Press ENTER] to complete the command line.

FROGREAM: PLOT
P12 3.4
P PR s e
iPlotZ2cScatter.L
1:Lzsm2

Displaying a Stat To display a plot from a program, use the DispGraph instruction

Plot from a (Chapter 16) or any of the ZOOM instructions (Chapter 3).
Program
9 F‘EDERFIH: FLOT F‘RDERFIH: FLOT
{1 2adadi el P12 3.4
8Lz P PR s e
PlotEiScatter:L iPlotZ2cScatter.L
1:|__2:ﬂ:' 1:L2:ﬂ:'
EEISPEFEPH EEDDNStat
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Getting Started: Mean Height of a Population

Getting Started is a fast-paced introduction. Read the chapter for details.

Suppose you want to estimate the mean height of a population of women given the
random sample below. Because heights among a biological population tend to be
normally distributed, a ¢ distribution confidence interval can be used when estimating
the mean. The 10 height values below are the first 10 of 90 values, randomly
generated from a normally distributed population with an assumed mean of 165.1 cm.
and a standard deviation of 6.35 cm. (randNorm(165.1,6.35,90) with a seed of 789).

Height (in cm.) of Each of 10 Women
169.43 168.33 159.55 169.97 159.79 181.42 171.17 162.04 167.15 159.53

1. Press [STAT] [ENTER] to display the stat list L Lz 1
editor. || ] e

Press [4] to move the cursor onto L1, and then
press [INS]. The Name= prompt is
displayed on the bottom line. The B cursor
indicates that alpha-lock is on. The existing Hame=0
list name columns shift to the right.

Note: Your stat editor may not look like the one
pictured here, depending on the lists you have
already stored.

2. Enter [H] [G] [H] [T] at the Name= prompt, and HGHT L1 Lz 1
then press [ENTER]. The list to which you will | ______

store the women’s height data is created.

Press [=] to move the cursor onto the first row
of the list. HGHT(1)= is displayed on the bottom

line. HGHTI) =
3. Press 169 [-] 43 to enter the first height value. HEHT Ui Lz E
As you enter it, it is displayed on the bottom ﬁﬁg
line. 1r147
i6E.04

Press [ENTER]. The value is displayed in the first 1i Ei?i.iisi
row, and the rectangular cursor moves to the
next row. HGHTI1) =

Enter the other nine height values the same
way.
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4. Press (] to display the STAT TESTS EDIT_CALC pi==gE=
menu, and then press [+] until 8:Tinterval is %TEZEEﬁEETEEL
highlighted. 4:F-SampTTest..

Si1-ProrsTest..
61 Z2—-ProrZTest..
riZlnterual..
ETInteruval..
Press to select 8:Tinterval. The TInterwual
inferential stat editor for Tinterval is Et‘“‘tf Stats
displayed. If Data is not selected for Inpt:, Fragﬂl; 1
press [ to select Data. C-Lewvel:.29
Calculate
Press [+] and [H] [G] [H] [T] at the List: prompt
(alpha-lock is on).
Press [+] (+] (1] 99 to enter a 99 percent
confidence level at the C-Level: prompt.

6. Press [+] to move the cursor onto Calculate, TInterwal
and then press [ENTER]. The confidence interval El?g é?gié?E 942
is calculated, and the TInterval results are §;=5_ SATETI2IT
displayed on the home screen. n=18

[

Interpret the results.

The first line, (159.74,173.94), shows that the 99 percent confidence interval for the
population mean is between about 159.74 cm. and 173.94 cm. This is about a 14.2
cm. spread.

The .99 confidence level indicates that in a very large number of samples, we expect
99 percent of the intervals calculated to contain the population mean. The actual mean
of the population sampled is 165.1 cm. (introduction; page 13-2), which is in the
calculated interval.

The second line gives the mean height of the sample X used to compute this interval.
The third line gives the sample standard deviation Sx. The bottom line gives the
sample size n.
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Getting Started: Mean Height of a Population (cont.)

To obtain a more precise bound on the population mean u of women’s heights,
increase the sample size to 90. Use a sample mean X of 163.8 and sample standard
deviation Sx of 7.1 calculated from the larger random sample (introduction; page
13-2). This time, use the Stats (summary statistics) input option.

7. Press (] 8 to display the inferential stat TInterwal
editor for Tinterval. Er_'lF““ Dato EELES
Press [*] to select Inpt:Stats. The editor Eﬂ% FEFICALIT.
changes so that you can enter summary C:LE"-.-'E']. -t
statistics as input. Calculate
8. Press(~]163[] 8 to store 163.8 to X. TInteruwal
InFt:Data EEELE
Press 7 (-] 1 [ENTER] to store 7.1 to Sx. EH%EiE
A
Press 90 to store 90 to n. aph=1"]
C-Leusl:.29
Calculate
9. Press [¥] to move the cursor onto Calculate, TInterwal
and then press to calculate the new 99 El?éEE% » 163,772
percent confidence interval. The results are §;=? i
displayed on the home screen. n=2a
]

If the height distribution among a population of women is normally distributed with a
mean p of 165.1 cm. and a standard deviation o of 6.35 cm., what height is exceeded
by only 5 percent of the women (the 95th percentile)?

10. Press to clear the home screen. ORAL
normal Fdf e
Press [DISTR] to display the DISTR fnormalodf o
(distributions) menu. E: 1 QE?DFN':
aitodfy
B XEpPOE]
TLRECf
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11. Press 3 to paste invNorm( to the home screen.

Press[-] 95 (] 165 -] 1] 6 (-] 35 ] [ENTER].
.95 is the area, 165.1 is |, and 6.35 is 0.

irHorme .. 95: 1635,
26,300
175, 54482835

The result is displayed on the home screen; it shows that five percent of the women

are taller than 175.5 cm.

Now graph and shade the top 5 percent of the population.

12. Press (WINDOW] and set the window variables to
these values.

Xmin=145 Ymin=-.02 Xres=1
Xmax=185 Ymax=.08
Xscl=5 Yscl=0

13. Press [DISTR] [*] to display the DISTR
DRAW menu.

14. Press [ENTER] to paste ShadeNorm( to the home
screen.

Press [ANS] (] 1 [EE]99 (5] 165 ] 1
(Je[J350].

Ans (175.5448205 from step 11) is the lower
bound. 1E99 is the upper bound. The normal
curve is defined by a mean pof 165.1 and a
standard deviation o of 6.35.

15. Press to plot and shade the normal
curve.

Area is the area above the 95th percentile. low
is the lower bound. up is the upper bound.
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Amin=145
Amax=185
wscl=5
VYmin=-.82
Vmax=.88
Ve l=@
Ares=1

DISTR
ShadeMorme
tShade_to
JiShadeXe(
4:Shadel(

inuHDP?i.Bﬁplﬁﬁ.

TS, S448205
ShadeHormiAns. 1
39,165, 1, 6. 3500

Arga=.0g
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Inferential Stat Editors

Displaying the
Inferential Stat
Editors

Using an
Inferential Stat
Editor

When you select a hypothesis test or confidence interval
instruction from the home screen, the appropriate inferential
statistics editor is displayed. The editors vary according to each
test or interval’s input requirements. Below is the inferential stat
editor for T-Test.

T-Te=st.

InFLIDELE Stat=
Ho:@

Listili

Fre=:l

T L0 D
Calculate Draw

Note: When you select the ANOVA( instruction, it is pasted to the
home screen. ANOVA( does not have an editor screen.

To use an inferential stat editor, follow these steps.

1. Select a hypothesis test or confidence interval from the STAT
TESTS menu. The appropriate editor is displayed.

2. Select Data or Stats input, if the selection is available. The
appropriate editor is displayed.

3. Enter real numbers, list names, or expressions for each
argument in the editor.

4. Select the alternative hypothesis (#, <, or >) against which to
test, if the selection is available.

5. Select No or Yes for the Pooled option, if the selection is
available.

6. Select Calculate or Draw (when Draw is available) to
execute the instruction.
¢ When you select Calculate, the results are displayed on
the home screen.

¢ When you select Draw, the results are displayed in a
graph.

This chapter describes the selections in the above steps for each
hypothesis test and confidence interval instruction.
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Select Data or
Stats input

Enter values for
arguments

Selecting Data or
Stats

Entering the
Values for
Arguments

Selecting an
Alternative
Hypothesis
(#<>)

T~ E—TE'E-"‘_.-
\&??}-é St'at'E/_‘ Select an alternative
e hypothesis
Ji: Li=st:DATA
Fre=:1
T LATY RN Select Calculate

Calculate Draw

or Draw output

Most inferential stat editors prompt you to select one of two

types of input. (1-PropZint and 2-PropZTest, 1-PropZint and
2-PropZint, x?-Test, and LinRegTTest do not.)

Select Data to enter the data lists as input.

Select Stats to enter summary statistics, such as X, Sx, and
n, as input.

To select Data or Stats, move the cursor to either Data or Stats,

and then press [ENTER].

Inferential stat editors require a value for every argument. If you
do not know what a particular argument symbol represents, see
the tables on pages 13-26 and 13-27.

When you enter values in any inferential stat editor, the
TI-82 STATS stores them in memory so that you can run many
tests or intervals without having to reenter every value.

Most of the inferential stat editors for the hypothesis tests
prompt you to select one of three alternative hypotheses.

The first is a # alternative hypothesis, such as p#uno for the
Z-Test.

The second is a < alternative hypothesis, such as u1<u2 for
the 2-SampTTest.

The third is a > alternative hypothesis, such as p1>p2 for the
2-PropZTest.

To select an alternative hypothesis, move the cursor to the
appropriate alternative, and then press [ENTER].
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Inferential Stat Editors (continued)

Selecting the
Pooled Option

Selecting
Calculate or
Draw for a
Hypothesis Test

Selecting
Calculate for a
Confidence
Interval

Bypassing the
Inferential Stat
Editors

Pooled (2-SampTTest and 2-SampTInt only) specifies whether
the variances are to be pooled for the calculation.

* Select No if you do not want the variances pooled.
Population variances can be unequal.

¢ Select Yes if you want the variances pooled. Population
variances are assumed to be equal.

To select the Pooled option, move the cursor to Yes, and then

press [ENTER].

After you have entered all arguments in an inferential stat editor
for a hypothesis test, you must select whether you want to see
the calculated results on the home screen (Calculate) or on the
graph screen (Draw).

¢ Calculate calculates the test results and displays the outputs
on the home screen.

e Draw draws a graph of the test results and displays the test
statistic and p-value with the graph. The window variables
are adjusted automatically to fit the graph.

To select Calculate or Draw, move the cursor to either
Calculate or Draw, and then press [ENTER]. The instruction is
immediately executed.

After you have entered all arguments in an inferential stat editor
for a confidence interval, select Calculate to display the results.
The Draw option is not available.

When you press [ENTER], Calculate calculates the confidence
interval results and displays the outputs on the home screen.

To paste a hypothesis test or confidence interval instruction to
the home screen without displaying the corresponding
inferential stat editor, select the instruction you want from the
CATALOG menu. Appendix A describes the input syntax for
each hypothesis test and confidence interval instruction.

[2-SamrZTest( |

Note: You can paste a hypothesis test or confidence interval
instruction to a command line in a program. From within the program
editor, select the instruction from either the CATALOG (Chapter 15)
or the STAT TESTS menu.
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STAT TESTS Menu

STAT TESTS
Menu

Inferential Stat
Editors for the
STAT TESTS
Instructions

To display the STAT TESTS menu, press (4. When you
select an inferential statistics instruction, the appropriate
inferential stat editor is displayed.

Most STAT TESTS instructions store some output variables to
memory. Most of these output variables are in the TEST
secondary menu (VARS menu; 5:Statistics). For a list of these
variables, see page 13-28.

EDIT CALC TESTS

1: Z-Test... Test for 1 u, known 6

2: T-Test... Test for 1 w, unknown o

3: 2-SampZTest... Test comparing 2 p’s, known ¢’s

4: 2-SampTTest... Test comparing 2 u’s, unknown o’s

5: 1-PropZTest... Test for 1 proportion

6: 2-PropZTest... Test comparing 2 proportions

7: ZInterval... Confidence interval for 1 u, known o
8: Tinterval... Confidence interval for 1 p, unknown ¢
9: 2-SampZint... Conf. int. for diff. of 2 u’s, known ¢’s
0: 2-SampTInt... Conf. int. for diff. of 2 u’s, unknown c’s
A: 1-PropZint... Confidence int. for 1 proportion

B: 2-PropZint... Confidence int. for diff. of 2 props

C: y2-Test... Chi-square test for 2-way tables

D: 2-SampF Test... Test comparing 2 6’s

E: LinRegTTest... t test for regression slope and p

F: ANOVA( One-way analysis of variance

Note: When a new test or interval is computed, all previous output
variables are invalidated.

In this chapter, the description of each STAT TESTS instruction
shows the unique inferential stat editor for that instruction with
example arguments.

* Descriptions of instructions that offer the Data/Stats input
choice show both types of input screens.

¢ Descriptions of instructions that do not offer the Data/Stats
input choice show only one input screen.

The description then shows the unique output screen for that
instruction with the example results.

* Descriptions of instructions that offer the Calculate/Draw
output choice show both types of screens: calculated and
graphic results.

* Descriptions of instructions that offer only the Calculate
output choice show the calculated results on the home
screen.
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STAT TESTS Menu (continued)

Z-Test

Input:

Calculated results:

Drawn results:

Z-Test (one-sample z test; item 1) performs a hypothesis test for

a single unknown population mean p when the population
standard deviation ois known. It tests the null hypothesis
Hy: u=p, against one of the alternatives below.

* Hg:p#pg (ui#po)

* Hg u<yg (u:<po)

* Hgp>pg (ui>po)

In the example:

L1={299.4 297.7 301 298.9 300.2 297}

Data Stats
“Ineid Stat SIEirDats M
riFL aLs nFL:Lata
TR A o) o384
o:3 ogi3
Listili ®iZ299, @333
Fre-:il TH
TR TN | Y| TR TN | Y|
Calculate DOraw Calculate DOraw
@ @
Z-Test Z-Test
< 388, BEAR < 388, BEAR
=-.7293 =-.7293
F=.2158 F=.2158
=299, @333 =299, @333
Sx=1.5829 n=65. BaEE
n=65. BaEE
[ | [ |
@ @
E=-.7EOz F=.ziE z=-.7E9z F=.z1E

Note: All examples on pages13-10 through 13-25 assume a fixed-
decimal mode setting of 4 (Chapter 1). If you set the decimal mode to
Float or a different fixed-decimal setting, your output may differ from

the output in the examples.
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T-Test

Input:

Calculated results:

Drawn results:

T-Test (one-sample ¢ test; item 2) performs a hypothesis test for
a single unknown population mean p when the population
standard deviation o is unknown. It tests the null hypothesis

Hy: u=p, against one of the alternatives below.

* Hg:p#pg (ui#po)
* Hg u<yg (u:<po)
* Hgp>pg (ui>po)
In the example:

TEST={91.9 97.8 111.4 122.3 105.4 95}

Data Stats
T-Te=st. T-Te=st
InFt: Stats InFtiData EFEE
ro:lA vo:lB5
ListiTEST #1183, 9567
Fre=:l Sxill. 459
T L0 D [ H =
Calculate Draw T L0 D
Calculate Draw
@ @
T-Test T-Test
p#1a5. BEEA p#1a5. BEEA
t=-.2287 t=-.2287
F=. 23348 F=. 23348
=183, 9567 =183, 9567
Sx=11.4569 Sx=11.4569
.n=6.EEEE .n=6.EEEE
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STAT TESTS Menu (continued)

2-SampZTest

Input:

Calculated results:

Drawn results:

2-SampZTest (two-sample z test; item 3) tests the equality of
the means of two populations (i; and u,) based on independent
samples when both population standard deviations (o, and &)
are known. The null hypothesis H,: n,=, is tested against one
of the alternatives below.

o Hgiy#p, (n1:2p2)
* Hyp<p, (n1:<p2)
* Hypp>p, (n1:>p2)
In the example:

LISTA={154 109 137 115 140}
LISTB={108 115 126 92 146}

Data Stats

EESEEPETEStSL N EESaQPETEEt
nF =I!§E aLs nrLiDats EEE
ol:l ol S

. 115,
g2i13.5 g2i13.5
Li=t1:LISTA #11131
ListZ2:LISTE ni:s
Frexl:sl 20117, 4

JFrex2:l LnZ2is

pliz#Fpz <p2

pleigdps <pZ2 EmE
Calculate Oraw

Calculate Oraw

A 2 A 2
2-SamFrZTest 2-SamFrZTest

LRI LRI
z=1.4735 z=1.4735
F=.HE95 F=.HE95
#¥1=131.08684 #¥1=131.08684
®¥z=117.48680 ®¥e=117.4B86A

LEex1=18.6145 L1 =5, BEEE

[ | [ |
Sxez=28.1941 nz=5. 88608
ni =5, BEEE
ne=5. BEEE

[ |

A 2 A 2
z=1.4785 F=.0E9E z=1.4785 F=.0E9E
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2-SampTTest 2-SampTTest (two-sample ¢ test; item 4) tests the equality of
the means of two populations (i; and u,) based on independent
samples when neither population standard deviation (o, or 6,) is
known. The null hypothesis Hy: p,=p, is tested against one of
the alternatives below.

* Hiy#p, (n1:2p2)
* Hyp<p, (n1:<p2)
* Hypp>p, (n1:>p2)
In the example:

SAMP1={12.207 16.869 25.05 22.429 8.456 10.589}
SAMP2={11.074 9.686 12.064 9.351 8.182 6.642}

Data Stats
2-SamFrTTest 2-SamFTTest
IrnFt: Stats InFt.i0ats
Listl: Fi #1:15.933
List2iSAMPZ Sxlig.vEld
Input: | Freslzl nlig
Frexz2:l ®2:19,49393
[TH IR SxZ2il1.9561
JPooled:fE Ye= LnZig
| Calculate Oraw | nl: LY TRE ey
Fooleds: Ves
Calculate DOraw
$ S
2-SamFTTest 2-SamFTTest
B FRE B FRE
t=2.2579 t=2.2579
F=.d559 F=.d559
Calculated results: df=5. 2483 df=5. 2844
®1=15.9333 ®1=15.9333
LEz=9. 4993 #Ez=9 4993
Sxi1=6.7d14 Sxi1=6.7d14
#z=1.9561 Sxz=1.9561
ni =6, BEEE ni =6, BEEE
nz=6G. BEEE nz=6G. BEEE
L 2 S 2
Drawn results:
L=z.zE79 F=.05ED L=z.zE79 F=.05ED
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STAT TESTS Menu (continued)

1-PropZTest

Input:

Calculated results:

Drawn results:

1-PropZTest (one-proportion z test; item 5) computes a test for
an unknown proportion of successes (prop). It takes as input the
count of successes in the sample x and the count of observations
in the sample n. 1-PropZTest tests the null hypothesis

H,: prop=p, against one of the alternatives below.

* H,: prop#p, (prop:#p0)
* H,: prop<p, (prop:<po)
* H,: prop>p, (prop:>po)

1-PropZTest

FO:.

wi2E42

n: 4848

FHo “FO0 *FO
Calculate Draw

P=. 3723

p=. 3053
n=48468. BREE
]

z=.BH1 P E7EE
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2-PropZTest

Input:

Calculated results:

Drawn results:

2-PropZTest (two-proportion z test; item 6) computes a test to
compare the proportion of successes (p, and p,) from two
populations. It takes as input the count of successes in each
sample (x, and x,) and the count of observations in each sample
(n, and n,). 2-PropZTest tests the null hypothesis Hy,: p,=p,
(using the pooled sample proportion p) against one of the
alternatives below.

e Hy pi#p; (p1:2p2)
e Hy pi<p, (p1:<p2)
* Hg p/>p, (p1:>p2)

2-ProrsTest
%1

2
Fl: LFZ YR
Calculate Draw

A g

2-PrordTest

ok B F=.1286
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STAT TESTS Menu (continued)

Zinterval Zinterval (one-sample z confidence interval; item 7) computes a
confidence interval for an unknown population mean pu when the
population standard deviation ois known. The computed
confidence interval depends on the user-specified confidence
level.

In the example:

L1={299.4 297.7 301 298.9 300.2 297}

Data Stats
Zlnterual Zlnterual
Ingt:I!E.E Stats Ingt:l:lata L
] aos
Listili ®iZ299, @333
Input: Fre«:1 ne
C-Lewesl:.9 C-Lewesl:.9
Calculate Calculate
¥ ¥
ZInterual ZInterual
L2 EE, 31 ES0 L2 EE, 31 ES0
=299, @333 =299, @333
Sx=1.5829 n=6&. B8
Calculated results: =5 . BAEA
[ | [ |
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Tinterval

Input:

Calculated results:

Tinterval (one-sample 7 confidence interval; item 8) computes a
confidence interval for an unknown population mean pu when the
population standard deviation ¢ is unknown. The computed
confidence interval depends on the user-specified confidence
level.

In the example:

L6={1.6 1.7 1.8 1.9}

Data Stats
T%ntirual Shat T%ntirﬁa%
hF H?EEE ats nrtibats EEE
Listils ®11.75
Fre«:il Sxil 1291
C—Lewel:. 95 nsd
Calculate C—Lewel:. 95
Calculate
¥ ¥
TInteruwal TInteruwal
L1.5446,1.9554 L1.5446,1.9554
®=1.7oEH ®=1.7oEH
Sx=.1291 Sx=.1291
n=4 . BaEE n=4 . BaEE
[ | [ |
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STAT TESTS Menu (continued)

2-SampZint

Input:

Calculated results:

2-SampZint (two-sample z confidence interval; item 9)
computes a confidence interval for the difference between two
population means (u;-u,) when both population standard
deviations (o; and o,) are known. The computed confidence
interval depends on the user-specified confidence level.

In the example:

LISTC={154 109 137 115 140}
LISTD={108 115 126 92 146}

Data Stats
2=SamrZlnt 2=SamrZInt
InFt: Stats InFtiData EFEE
ol:l Tglils. 5
g2i13.5 g2il13.5
List1:LISTC #11131
List2:LISTO nl:s
Frexl:sl 20117, 4
JFrex2:l LnZ2is
C—Lewel:. 99 C—Lewel:. 99
Calculate Calculate
@ @
2-SamrZInt 2-SamrZInt
L1888, 37,2780 L1888, 37,2780
®1=131. 808684 ®1=131. 808684
®e=117.4B804 Ze=117. 4800
Sxi1=18.6145 ni =5, BEEE
Sxe=2d. 1941 ne=5. BEEE
Jr1=5. BEEA
[ | [ |
ne=5. BEEE
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2-SampTint

2-SampTInt (two-sample ¢ confidence interval; item 0)
computes a confidence interval for the difference between two

population means (i, - t,) when both population standard

deviations (o7 and o) are unknown. The computed confidence

interval depends on the user-specified confidence level.

In the example:

SAMP1={12.207 16.869 25.05 22.429 8.456 10.589}
SAMP2={11.074 9.686 12.064 9.351 8.182 6.642}

Data Stats
2=5SamrTInt 2=SamrTInt
IrnFt: Stats InFt.i0ats
Listl: Fi #1:15.933
List2iSAMPZ Sxlig.vEld
Input: | Fre=lsl nlig
Frexz2:l ®2:19,49393
C—Lewel:. 95 SxZ2il1.9561
JPooled:fE Ye= LnZig

| Calculate C-Level:, 35
Fooleds: Ves
Calculate
@ @
2-SamrTInt 2-SamrTInt
-, o848, 13,4520 C-. o849, 15,4520
df=5. 84688 df=5. 84688
®1=15.9333 ®¥1=15.9333
Calculated results: wr=9_4993 wr=9_4993
Sxi1=6.7d14 Sxi1=6.7d14
JSxz=1.93541 JSxz=1.93541
[ | [ |
=6 BEEE =6 BEEE
.nz—E HEAA nz=6G. BEEE
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STAT TESTS Menu (continued)

1-PropZint

Input:

Calculated results:

1-PropZint (one-proportion z confidence interval; item A)
computes a confidence interval for an unknown proportion of
successes. It takes as input the count of successes in the sample
x and the count of observations in the sample n. The computed
confidence interval depends on the user-specified confidence
level.
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2-PropZint

Input:

Calculated results:

2-PropZint (two-proportion z confidence interval; item B)
computes a confidence interval for the difference between the
proportion of successes in two populations (p;—p,). It takes as
input the count of successes in each sample (x, and x,) and the
count of observations in each sample (n, and n,). The computed
confidence interval depends on the user-specified confidence
level.

[

I3 TETE
{1 L L ]

Mg = T
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STAT TESTS Menu (continued)

x2-Test

Matrix editor:

Input:

Calculated results:

Drawn results:

x2-Test (chi-square test; item C) computes a chi-square test for
association on the two-way table of counts in the specified
Observed matrix. The null hypothesis H, for a two-way table is:
no association exists between row variables and column
variables. The alternative hypothesis is: the variables are related.

Before computing a y>-Test, enter the observed counts in a
matrix. Enter that matrix variable name at the Observed:
prompt in the y>-Test editor; default=[A]. At the Expected:
prompt, enter the matrix variable name to which you want the
computed expected counts to be stored; default=[B].

MATRIXIA] 3 =2 Note: Press MATRX] ] ] 1 to
[ E.o0gn 18000 ] select 1:[A] from the MATRX
[ 1000 15000 1| EDIT menu.
Xi-Test
Obserwved: [A]
ExFected: [E]
Calculate Draw
A 2 Note: Press [B] to
display matrix [B].
Xe-Test [E]
Xe=3, 3758 [[S.86808 15, BEA
F=. 1858 [2. 8888 16, BEE
df'=2. 88868 .[E.EEEE 16, 886
A
n
%3, 37K F=.1B5
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2-SampFTest

Input:

Calculated results:

Drawn results:

2-SampFTest (two-sample F-test; item D) computes an F-test to
compare two normal population standard deviations (o, and o,).
The population means and standard deviations are all unknown.
2-SampFTest, which uses the ratio of sample variances
Sx1%/Sx2, tests the null hypothesis Hy: 0,=0, against one of the

alternatives below.

* H,: 0,#0, (c1:#02)
* H,: 0,<0, (c1:<62)
e H,: 0,>0, (c1:>62)

In the example:

SAMP4={ 7 -4 18 17 -3 -5 1 10 11 -2}
SAMP5={ -1 12 1 -3 3 -5 5 2-11 -1-3}
Data Stats

2-SamFFTest 2-SamFFTest
InFt: Stats InFt.iData
Listl: P Sxlig. 743
List2iSAMPS nl:la
Frexl:sl SxZ2i5. 9867
Frexz2:l n2sll

gl o2 rad
Calculate Draw

gl o2 rad
Calculate Draw

¥ ¥
2-SamFrFTest 2-SamFrFTest
Ti#FTz Ti#FTz
F=2.19355 F=2.1956&
F=. 2365 F=. 2364
Sx1=28. 7433 Sx1=2. 7433
Sxz=0. 9087 Sxez=0. 9087
#E1=5.EEEE Lh1=18. BBEA
He= T 2F2T nz=11.8088
ni1=10. 8088
nz=11.68088
¥ ¥
F=z.19E% FZ.2ZZRE F=Z.195R Fo.2Z6Y
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STAT TESTS Menu (continued)

LinRegTTest

Calculated results:

Input:

LinRegTTest (linear regression ¢ test; item E) computes a linear
regression on the given data and a ¢ test on the value of slope 3
and the correlation coefficient p for the equation y=c.+fx. It
tests the null hypothesis Hy: B=0 (equivalently, p=0) against one
of the alternatives below.

e H,: B+#0 and p#0 (B & p:0)

e H,:B<0and p<0 (B & p:<0)

e H,:B>0and p>0 (B & p:>0)

The regression equation is automatically stored to RegEQ
(VARS Statistics EQ secondary menu). If you enter a Y= variable
name at the RegEQ: prompt, the calculated regression equation
is automatically stored to the specified Y= equation. In the

example below, the regression equation is stored to Y1, which is
then selected (turned on).

In the example:

L3={38 56 59 64 74}
L4={4163 70 7284}

LinReaTTest
wlistilz
WMlistily
FFEqPI <@ A
EegER ﬁﬁ
Calculate

@

LinReaTTest Flati Flakz Flot:
g=gth MiE-3.6595+1 .19
B#8 and p#A 59
t=15.94A5 Me=
F=5.3684E -4 “Na=
df =3. 86808 “Hy=

Ja=-3.6596 wMe=

M=

Th=1.139&9
==1.922A
re=, 92883
r=.9941

When LinRegTTest is executed, the list of residuals is created
and stored to the list name RESID automatically. RESID is
placed on the LIST NAMES menu.

Note: For the regression equation, you can use the fix-decimal mode
setting to control the number of digits stored after the decimal point
(Chapter 1). However, limiting the number of digits to a small number
could affect the accuracy of the fit.
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ANOVA(

Input:

Calculated results:

ANOVA( (one-way analysis of variance; item F) computes a one-
way analysis of variance for comparing the means of two to 20
populations. The ANOVA procedure for comparing these means
involves analysis of the variation in the sample data. The null
hypothesis Hy: u,=u,=...=u, is tested against the alternative H,:
not all p,...u, are equal.

ANOVA(list] list2[,...,list20])
In the example:

L1={7 4 6 6 5}
L2={6 5 5 8 7}
L3={4 7 6 7 6}

AMOMACL Y - Lz-Lz20

[]
L ]

[
=g I
[Ny e TR L L |
[N Ll L%

m
nmnmnno
T ke ke et T
= = OOk
B =

n]

e Ry [y
T LALW+HT
FIENENE

Note: SS is sum of squares and MS is mean square.
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Inferential Statistics Input Descriptions

The tables in this section describe the inferential statistics inputs discussed in this
chapter. You enter values for these inputs in the inferential stat editors. The tables
present the inputs in the same order that they appear in this chapter.

Input Description

Ko Hypothesized value of the population mean that you are testing.

c The known population standard deviation; must be a real
number > 0.

List The name of the list containing the data you are testing.

Freq The name of the list containing the frequency values for the data

Calculate/Draw

X, Sx, n

o1

02

List1, List2

Freq1, Freq2

x1, Sx1, n1, X2,

Sx2, n2

Pooled

in List. Default=1. All elements must be integers > 0.

Determines the type of output to generate for tests and intervals.
Calculate displays the output on the home screen. In tests, Draw
draws a graph of the results.

Summary statistics (mean, standard deviation, and sample size)
for the one-sample tests and intervals.

The known population standard deviation from the first
population for the two-sample tests and intervals. Must be a real
number > 0.

The known population standard deviation from the second
population for the two-sample tests and intervals. Must be a real
number > 0.

The names of the lists containing the data you are testing for the
two-sample tests and intervals. Defaults are L1 and L2,
respectively.

The names of the lists containing the frequencies for the data in
List1 and List2 for the two-sample tests and intervals.
Defaults=1. All elements must be integers > 0.

Summary statistics (mean, standard deviation, and sample size)
for sample one and sample two in the two-sample tests and
intervals.

Specifies whether variances are to be pooled for 2-SampTTest
and 2-SampTInt. No instructs the TI-82 STATS not to pool the
variances. Yes instructs the TI-82 STATS to pool the variances.

13-26 Inferential Statistics and Distributions



Input Description

Po The expected sample proportion for 1-PropZTest. Must be a
real number, such that 0 < p, < 1.

X The count of successes in the sample for the 1-PropZTest and
1-PropZint. Must be an integer > 0.

n The count of observations in the sample for the 1-PropZTest
and 1-PropZint. Must be an integer > 0.

x1 The count of successes from sample one for the 2-PropZTest
and 2-PropZint. Must be an integer > 0.

x2 The count of successes from sample two for the 2-PropZTest
and 2-PropZint. Must be an integer > 0.

n1 The count of observations in sample one for the 2-PropZTest
and 2-PropZint. Must be an integer > 0.

n2 The count of observations in sample two for the 2-PropZTest
and 2-PropZint. Must be an integer > 0.

C-Level The confidence level for the interval instructions. Must be > 0

Observed (Matrix)

Expected (Matrix)

Xlist, Ylist

RegEQ

and <100. If it is > 1, it is assumed to be given as a percent and
is divided by 100. Default=0.95.

The matrix name that represents the columns and rows for the
observed values of a two-way table of counts for the x>-Test.
Observed must contain all integers > 0. Matrix dimensions must
be at least 2x2.

The matrix name that specifies where the expected values
should be stored. Expected is created upon successful
completion of the y>-Test.

The names of the lists containing the data for LinRegTTest.
Defaults are L1 and L2, respectively. The dimensions of Xlist
and Ylist must be the same.

The prompt for the name of the Y= variable where the calculated
regression equation is to be stored. If a Y= variable is specified,
that equation is automatically selected (turned on). The default
is to store the regression equation to the RegEQ variable only.
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Test and Interval Output Variables

The inferential statistics variables are calculated as indicated below. To access these
variables for use in expressions, press [VARS], 5 (5:Statistics), and then select the
VARS menu listed in the last column below.

LinRegTTest, VARS

Variables Tests Intervals ANOVA Menu
p-value ) p TEST
test statistics z,t,x% F t,F TEST
degrees of freedom df df df TEST
sample mean of x values for sample Xx1,x2 X1, X2 TEST
1 and sample 2
sample standard deviation of x for Sx1, Sx1, TEST
sample 1 and sample 2 Sx2 Sx2
number of data points for sample I  n1,n2 n1, n2 TEST
and sample 2
pooled standard deviation SxP SxP SxP TEST
estimated sample proportion b b TEST
estimated sample proportion for p1 p1 TEST
population 1
estimated sample proportion for p2 p2 TEST
population 2
confidence interval pair lower, TEST

upper
mean of x values X X XY
sample standard deviation of x Sx Sx XY
number of data points n n XY
standard error about the line s TEST
regression/fit coefficients a,b EQ
correlation coefficient r EQ
coefficient of determination r2 EQ
regression equation RegEQ EQ
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Distribution Functions

DISTR menu

normalpdf(

To display the DISTR menu, press [DISTR].

DISTR DRAW

1: normalpdf( Normal probability density

2: normalcdf( Normal distribution probability

3: invNorm( Inverse cumulative normal distribution
4: tpdf( Student-# probability density

5: tedf( Student-# distribution probability
6: x*pdf( Chi-square probability density

7: yledf Chi-square distribution probability
8: Fpdf( F probability density

9: Fedf( F distribution probability

0: binompdf( Binomial probability

A: binomedf( Binomial cumulative density

B: poissonpdf( Poisson probability

C: poissoncdf( Poisson cumulative density

D: geometpdf( Geometric probability

E: geometcdf( Geometric cumulative density

Note: -1E99 and 1E99 specify infinity. If you want to view the area left
of upperbound, for example, specify lowerbound=-1E99.

norwmalpdf( computes the probability density function (pdf) for
the normal distribution at a specified x value. The defaults are
mean x=0 and standard deviation o=1. To plot the normal
distribution, paste normalpdf( to the Y= editor. The probability
density function (pdf) is:

1 - (x-p)?
x)= e 207 g>0
V2
mo

normalpdf(x[,,c])

Flatl Flotz Flotz Note: For this example,
=1 Bnormal pdf O, Xmin = 28
3. 22 Xmax = 42
Ymin=0
Ymax = .25

Tip: For plotting the normal distribution, you can set window variables
Xmin and Xmax so that the mean p falls between them, and then
select 0:ZoomFit from the ZOOM menu.
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Distribution Functions (continued)

normalcdf(

invNorm(

tpdf(

normalcdf( computes the normal distribution probability
between lowerbound and upperbound for the specified mean u
and standard deviation o. The defaults are x=0

and o=1.

normalcdf(/owerbound,upperbound|,u,cl)
normalcdf o -1e93.
362 30,22

E914524578

invNorm( computes the inverse cumulative normal distribution
function for a given area under the normal distribution curve
specified by mean g and standard deviation o. It calculates the x
value associated with an area to the left of the x value.

0 < area < 1 must be true. The defaults are 4=0 and o=1.

invNorm(areal,u,0])
énuHDPmi.6914624
" TEE. BEnaEeng

tpdf( computes the probability density function (pdf) for the
Student-7 distribution at a specified x value. df (degrees of
freedom) must be >0. To plot the Student-# distribution, paste
tpdf( to the Y= editor. The probability density function (pdf) is:

F[(df +1)/2] (1 +x2/df) = +D/2

S(x)=
r(df/2) /ﬂdf
tpdf(x,df)
Flati Flakz Flot: | Note: For this example,

SMUBLEAECE 20 Xmin =-4.5
Xmax = 4.5
Ymin=0
Ymax = .4
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tedf(

x2pdf(

x2cdf(

tcdf( computes the Student-7 distribution probability between
lowerbound and upperbound for the specified df (degrees of
freedom), which must be > 0.

tedf(lowerbound,upperbound,df)

todfo -2, 3,180
- 6374656044

x2pdf( computes the probability density function (pdf) for the >
(chi-square) distribution at a specified x value. df (degrees of
freedom) must be an integer > 0. To plot the % distribution,
paste x2pdf( to the Y= editor. The probability density function

(pdf) is:

f(x) :;(1/2)1#'/2 xdf/2-1¢ —x/2) x>0
rdf/2)
x2pdf(x,df)
Flokl Flokz Flokz Note: For this example,
SMENERAE (RS Xmin=0
M?EEKEPdFiHa?) Xmax = 30
:33: Ymin =-.02
ez Ymax =.132
~NE=
~Ne=

x2cdf( computes the 7 (chi-square) distribution probability
between lowerbound and upperbound for the specified df
(degrees of freedom), which must be an integer > 0.

y2cdf(lowerbound,upperbound,df)
NicdfiB,19.823.9
A7VSEE15E1
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Distribution Functions (continued)

Fpdf(

Fedf(

Fpdf( computes the probability density function (pdf) for the F
distribution at a specified x value. numerator df (degrees of
freedom) and denominator df must be integers > 0. To plot the F
distribution, paste Fpdf( to the Y= editor. The probability
density function (pdf) is:

()= Ml +d)/2] (g]m 21 (14 /)~ + /2 ¢ 30
: r(n/2)r(d/2) \d
where n = numerator degrees of freedom

d = denominator degrees of freedom

Fpdf(x,numerator df,denominator df)

Flokl Flokz Flokz Note: For this example,
S BERPAf CHa 24,19 Xmin =0
’n Xmax =5
Ymin=0
Ymax =1

Fcdf( computes the F distribution probability between
lowerbound and upperbound for the specified numerator df
(degrees of freedom) and denominator df. numerator df and
denominator df must be integers >0.

Fcdf(lowerbound,upperbound,numerator df,
denominator df)

’ﬁcdrta,z.ﬁﬁ,m

- 9749923578

13-32 Inferential Statistics and Distributions



binompdf(

binomcdf(

poissonpdf(

binompdf( computes a probability at x for the discrete binomial
distribution with the specified numtrials and probability of
success (p) on each trial. x can be an integer or a list of integers.
0<p<1 must be true. numtrials must be an integer > 0. If you do
not specify x, a list of probabilities from 0 to numtrials is
returned. The probability density function (pdf) is:

£(x) :[gjpm—p)n X x=01...n

where n = numtrials
binompdf(numtrials,p[,x])
binomPdf (S, . 6. L3
2,53

L.3456 2592 4.

binomcdf( computes a cumulative probability at x for the
discrete binomial distribution with the specified numtrials and
probability of success (p) on each trial. x can be a real number
or a list of real numbers. 0<p<1 must be true. numtrials must be
an integer > 0. If you do not specify x, a list of cumulative
probabilities is returned.

binomcdf(numtrials,p[,x])
binomcdf (5. .6, L3
2,530

L.66384 (92224

poissonpdf( computes a probability at x for the discrete Poisson
distribution with the specified mean p, which must be a real
number > 0. x can be an integer or a list of integers. The
probability density function (pdf) is:

f(x)=e Mu/x!, x =0,1,2,...

poissonpdf(u,x)

Folssonrdf G, 183
84138389354
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Distribution Functions (continued)

poissoncdf(

geometpdf(

geometcdf(

poissoncdf( computes a cumulative probability at x for the
discrete Poisson distribution with the specified mean p, which
must be a real number > 0. x can be a real number or a list of
real numbers.

poissoncdf(y,x)

PDiSSDHEd?ﬂ.lEE:
£.8816148468 9.

geometpdf( computes a probability at x, the number of the trial
on which the first success occurs, for the discrete geometric
distribution with the specified probability of success p. 0<p<1
must be true. x can be an integer or a list of integers. The
probability density function (pdf) is:

fx)y=p(l-p)* L x =12,

geometpdf(p,x)

genmethFi.4i?

2
LB31104

geometcdf( computes a cumulative probability at x, the number
of the trial on which the first success occurs, for the discrete
geometric distribution with the specified probability of success
p. 0<p<1 must be true. x can be a real number or a list of real
numbers.

geometcdf(p,x)
gen??tchi.Sp{lp
TUis .75 LevS:
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Distribution Shading

DISTR DRAW
Menu

ShadeNorm(

To display the DISTR DRAW menu, press [DISTR] D]
DISTR DRAW instructions draw various types of density
functions, shade the area specified by lowerbound and
upperbound, and display the computed area value.

To clear the drawings, select 1:ClrDraw from the DRAW menu
(Chapter 8).

Note: Before you execute a DISTR DRAW instruction, you must set
the window variables so that the desired distribution fits the screen.

DISTR DRA

w
1: ShadeNorm( Shades normal distribution.
2: Shade_t( Shades Student-¢ distribution.
3: Shadey’( Shades 2 distribution.
4: ShadeF( Shades F distribution.

Note: -1E99 and 1E99 specify infinity. If you want to view the area left
of upperbound, for example, specify lowerbound=-1E99.

ShadeNorm( draws the normal density function specified by
mean g and standard deviation o and shades the area between
lowerbound and upperbound. The defaults are £=0 and o=1.

ShadeNorm(lowerbound,upperbound[,i1,c])

ShadeMormicd. 66, Note: For this example,
BE3.6.2.500 Xmin =55

Xmax =72

Ymin =-.05

Ymax = .2

Area=.rEEEZD
Tow=g0 UF=E6B
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Distribution Shading (continued)

Shade_¢( Shade_t( draws the density function for the Student-¢
distribution specified by df (degrees of freedom) and shades the
area between lowerbound and upperbound.

Shade_t(lowerbound,upperbound,df)

Shade_t{-1,199. Note: For this example,
420 Xmin =-3
Xmax =3
Ymin =-.15
Ymax =.5
Area=.B130E [dF=y
Tow=-1
Shadey?( Shadey?( draws the density function for the y? (chi-square)

distribution specified by df (degrees of freedom) and shades the
area between lowerbound and upperbound.

Shadey2(lowerbound,upperbound,df)
|Shade}{3 CH.d, 1E|_':|i| Note: For this example,

Xmin=0
Xmax = 35
Ymin =-.025
Ymax = .1
AFeaz.0EZBEE AFZL0
Ta=i uF=Y
ShadeF( ShadeF( draws the density function for the F* distribution

specified by numerator df (degrees of freedom) and
denominator df and shades the area between lowerbound and
upperbound.

ShadeF(lowerbound,upperbound,numerator df,
denominator df)

ShadeF(l.2,18.15 Note: For this example,
’n Xmin=0

Xmax =5

Ymin =-.25

Ymax =.9
AFed=.2753Y
Tow=1 up=gZ
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Getting Started: Financing a Car

Getting Started is a fast-paced introduction. Read the chapter for details.

You have found a car you would like to buy. The car costs 9,000. You can afford
payments of 250 per month for four years. What annual percentage rate (APR) will
make it possible for you to afford the car?

1. Press (MODE] (=] ] [*] (] [ENTER] to set the Sci Eng
fixed-decimal mode setting to 2. The oat @ 1E3456733
TI-82 STATS will display all numbers with zaclal ar‘EEE?ESEﬂl
two decimal places. 0ot

Simul
2. Press [FINANCE] to display the VARS
FINANCE CALC menu. M Soluer
stum_Pmt
Srtum_IX
42 Lum_pPY
St tum_MN
&2 tum_FY
ThEuL

3. Press to select 1:TVM Solver. The TVM N=8. 88

Solver is displayed. 1+=H, 5a

Y=, A&
Press 48 to store 48 months to N. Press FHIEEE%E
(+] 9000 to store 9,000 to PV. Press Poy=1. 66
250 to store ~250 to PMT. (Negation C-%=1.8A
indicates cash outflow.) Press 0 to store FHT:|33M BESIH
0 to FV. Press 12 to store 12 payments N=45 50
per year to P/Y and 12 compounding periods I:T:=El: GG
per year to C/Y. Setting P/Y to 12 will PU=2EEEH, BA
compute an annual percentage rate FHIE '%ga . 88
(compounded monthly) for I%. Press [+] Fa=12. @@
to select PMT:END, which indicates that CovM=1Z. A6
payments are due at the end of each period. PHT: AR BEGIH

4. Press (4] (4] [«] (2] [«] (<] to move the cursor to M=45. BE
the 1% prompt. Press [SOLVE] to solve - éﬂfégﬁgaﬁﬁ
for I%. What APR should you look for? ppﬁ= s

FW=@, b8
P-Y=12.8H
C-Y=12Z.HAH
FMT:|38M EEGIM
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Getting Started: Computing Compound Interest

At what annual interest rate, compounded monthly, will 1,250 accumulate to 2,000 in

7 years?

Note: Because there are no payments when you solve compound interest problems, PMT

must be set to 0 and P/Y must be set to 1.

1. Press [FINANCE] to display the FINANCE

CALC menu.

2. Press to select 1: TVM Solver. Press 7 to
enter the number of periods in years. Press [+]
(+] [0) 1250 to enter the present value as a cash
outflow (investment). Press [+] 0 to specify no
payments. Press [¥] 2000 to enter the future
value as a cash inflow (return). Press (<] 1 to
enter payment periods per year. Press [¥] 12 to
set compounding periods per year to 12.

3. Press [« [4] (<] (<] (4] to place the cursor on the

1% prompt.

4. Press [SOLVE] to solve for 1%, the

annual interest rate.

DTN O TO—E
o E e

TOTOTOTO—E | TN O TO—E
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Using the TVM Solver

Using the TVM
Solver

The TVM Solver displays the time-value-of-money (TVM)
variables. Given four variable values, the TVM Solver solves for
the fifth variable.

The FINANCE VARS menu section (page 14-14) describes the
five TVM variables (N, 1%, PV, PMT, and FV) and P/Y and C/Y.

PMT: END BEGIN in the TVM Solver corresponds to the
FINANCE CALC menu items Pmt_End (payment at the end of
each period) and Pmt_Bgn (payment at the beginning of each
period).

To solve for an unknown TVM variable, follow these steps.

1.

Press [FINANCE] [ENTER] to display the TVM Solver. The
screen below shows the default values with the fixed-
decimal mode set to two decimal places.

Enter the known values for four TVM variables.

Note: Enter cash inflows as positive numbers and cash
outflows as negative numbers.

Enter a value for P/Y, which automatically enters the same
value for C/Y; if P/Y # CIY, enter a unique value for C/Y.

Select END or BEGIN to specify the payment method.

Place the cursor on the TVM variable for which you want to
solve.

Press [SOLVE]. The answer is computed, displayed in
the TVM Solver, and stored to the appropriate TVM variable.
An indicator square in the left column designates the solution
variable.

N=3c0. B8
Ix=12. 88
PU=1088E6H. 36
s PMT=-1367.89
Flu=@. 88
P-y=12.80
CY4=12. 80
FPHT:|3RIC EBESIH
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Using the Financial Functions

Entering Cash
Inflows and Cash
Outflows

FINANCE CALC
Menu

TVM Solver

When using the TI-82 STATS financial functions, you must
enter cash inflows (cash received) as positive numbers and cash
outflows (cash paid) as negative numbers. The TI-82 STATS
follows this convention when computing and displaying
answers.

To display the FINANCE CALC menu, press [FINANCE].

CAL VARS

SETQE PSRRI EDNEAO

TVM Solver...

: tvm_Pmt

tvm_I%
tvin_PV
tvim_N
tvin_FV
npv(
irr(

bal(

: ZPrn(

: ZInt(

: PNom(

: PEFf(

: dbd(

: Pmt_End
: Pmt_Bgn

Displays the TVM Solver.

Computes the amount of each payment.
Computes the interest rate per year.
Computes the present value.

Computes the number of payment periods.
Computes the future value.

Computes the net present value.
Computes the internal rate of return.
Computes the amortization sched. balance.
Computes the amort. sched. principal sum.
Computes the amort. sched. interest sum.
Computes the nominal interest rate.
Computes the effective interest rate.
Calculates the days between two dates.
Selects ordinary annuity (end of period).
Selects annuity due (beginning of period).

Use these functions to set up and perform financial calculations
on the home screen.

TVM Solver displays the TVM Solver (page 14-4).
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Calculating Time Value of Money (TVM)

Calculating Time
Value of Money

tvm_Pmt

Use time-value-of-money (TVM) functions (menu items 2
through 6) to analyze financial instruments such as annuities,
loans, mortgages, leases, and savings.

Each TVM function takes zero to six arguments, which must be
real numbers. The values that you specify as arguments for
these functions are not stored to the TVM variables (page 14-14).

Note: To store a value to a TVM variable, use the TVM Solver (page
14-4) or use and any TVM variable on the FINANCE VARS
menu (page 14-14).

If you enter less than six arguments, the TI-82 STATS
substitutes a previously stored TVM variable value for each
unspecified argument.

If you enter any arguments with a TVM function, you must place
the argument or arguments in parentheses.

tvm_Pmt computes the amount of each payment.

tvm_Pmt[(N,/%,PV,FV,P/Y,C/Y)]

N=354 tum_Pmt

I%=8.5 -rE2.91
FU=108660G6 tom_Pmt 3EE, 9,50
FPMT=A

Fl\=8 -24A[, 85
P-Y=12

Co%=12

PHMT =33 BEGIH

Note: In the example above, the values are stored to the TVM
variables in the TVM Solver. Then the payment (tvm_Pmt) is
computed on the home screen using the values in the TVM Solver.
Next, the interest rate is changed to 9.5 to illustrate the effect on the
payment amount.
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tvm_I% tvm_I% computes the annual interest rate.
tvm_I%[(N.PV,PMT,FV,P/Y,C/Y)]
tom_IXc43, 1686EE,

-25E, 8, 125
24
Ars+I%
Q.24
tvm_PV tvm_PV computes the present value.

tvm_PV[(N.1%,PMT,FV,P/Y,C/Y)]

SEE+N: 11415 180
E+PHT=E+FU=12+PK

12,088
tum_PUY
1856886, 35
tvm_N tvm_N computes the number of payment periods.

tvm_N[(/%,PV,PMT,FV,P/Y,C/Y)]

£+ 152 EAR+PY: -5
B+PMT: @+FU 24P

388
36,47

tum_M

tvm_FV tvm_FV computes the future value.
tvm_FV[(N/%,PV,PMT,P/Y,C/Y)]

SIS+ IHE -S50E+F
ViB+PMT: 1+

tum_FY

2rav. el
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Calculating Cash Flows

Calculating a
Cash Flow

npv(, irr(

Use the cash flow functions (menu items 7 and 8) to analyze the
value of money over equal time periods. You can enter unequal
cash flows, which can be cash inflows or outflows. The syntax
descriptions for npv( and irr( use these arguments.

e interest rate is the rate by which to discount the cash flows
(the cost of money) over one period.

e CFO0 is the initial cash flow at time 0; it must be a real
number.

e CFlList is alist of cash flow amounts after the initial cash
flow CFO0.

e CFFreq is alist in which each element specifies the
frequency of occurrence for a grouped (consecutive) cash
flow amount, which is the corresponding element of CFList.
The default is 1; if you enter values, they must be positive
integers < 10,000.

For example, express this uneven cash flow in lists.

2000 2000 2000 4000 4000

L[] |
|

-3000

CF0=2000
CFList = {2000,-3000,4000}
CFFreq ={2,1,2}

npv( (net present value) is the sum of the present values for the
cash inflows and outflows. A positive result for npv indicates a
profitable investment.

npv(interest rate,CF0,CFList[,CFFreq])

irr( (internal rate of return) is the interest rate at which the net
present value of the cash flows is equal to zero.

irr(CF0,CFList[,CFFreq])

10\00 T STO 3000
-2000 -2500
L1880, -2568. 0. 56 HEUCE. “2AEE, L1 2
BE . TARE + 2928.85
{1880, 868 -2308. . irk 'EEIEIEI:LJ?I_::' ag
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Calculating Amortization

Calculating an
Amortization
Schedule

bal(

2Prn(, ZInt(

Use the amortization functions (menu items 9, 0, and A) to
calculate balance, sum of principal, and sum of interest for an
amortization schedule.

bal( computes the balance for an amortization schedule using
stored values for 1%, PV, and PMT. npmt is the number of the
payment at which you want to calculate a balance. It must be a
positive integer < 10,000. roundvalue specifies the internal
precision the calculator uses to calculate the balance; if you do
not specify roundvalue, then the TI-82 STATS uses the current
Float/Fix decimal-mode setting.

bal(npmt[,roundvalue))

108806+ 2, 51X balilza
E;EEE. Q1+PMTE 12+ 29244, 87

12,80

2Prn( computes the sum of the principal during a specified period
for an amortization schedule using stored values for 1%, PV, and
PMT. pmtl is the starting payment. pm¢2 is the ending payment in
the range. pmtl and pmt2 must be positive integers < 10,000.
roundvalue specifies the internal precision the calculator uses to
calculate the principal; if you do not specify roundvalue, the
TI-82 STATS uses the current Float/Fix decimal-mode setting.

Note: You must enter values for 1%, PV, PMT, and before computing
the principal.

EPrn(pmti,pmt2|,roundvaluel)

ZInt( computes the sum of the interest during a specified period
for an amortization schedule using stored values for I%, PV, and
PMT. pmt] is the starting payment. pm¢2 is the ending payment
in the range. pmtI and pmt2 must be positive integers < 10,000.
roundvalue specifies the internal precision the calculator uses to
calculate the interest; if you do not specify roundvalue, the
TI-82 STATS uses the current Float/Fix decimal-mode setting.

SInt(pmt1,pmt2[,roundvaluel)

JEE+NE 1 BAEEEPL EZPrncla. 122
B.5+I%: -vEE.91+F “ToT. 93
MT: 12+ EIntcla.122

12,80 -247E. 99
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Calculating Amortization (continued)

Amortization
Example:
Calculating an
Outstanding
Loan Balance

You want to buy a home with a 30-year mortgage at 8 percent
APR. Monthly payments are 800. Calculate the outstanding loan
balance after each payment and display the results in a graph
and in the table.

1. Press [MODE]. Press [~] ] ] ] to set the fixed-decimal
mode setting to 2. Press [+] [+] [*] to select Par graphing
mode.

Sci Eng
HiE3456739
[egres
PBI Sey

2. Press [FINANCE] [ENTER] to display the TVM Solver.

3. Press 360 to enter number of payments. Press ] 8 to enter
the interest rate. Press [+] (] [)) 800 to enter the payment
amount. Press [¥] 0 to enter the future value of the mortgage.
Press (] 12 to enter the payments per year, which also sets
the compounding periods per year to 12. Press [+] [+]
to select PMT:END.

N=3£0. B8
a]e|

=1 H
IIEE)IIESJED

%

L=H, BH
MT=-26848,. BE
L=H, BH

Py 12.EIEI

C4=12.80
PMT:|3ZK BESIH

4. Press[4] (2] (4] [«] 4] to place the cursor on the PV prompt. Press
ALPHA] [SOLVE] to solve for the present value.

pILg et

FPHT:|3RIC EBESIH

5. Press [Y5] to display the parametric Y= editor. Turn off all stat
plots. Press to define X1T as T. Press [+]
[FINANCE] 9 to define Y1T as bal(T).

Flokl Flokz Flokz

~A17 BT
YirBbalcTa
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Amortization
Example:
Calculating an
Outstanding
Loan Balance
(continued)

6.

Press [WINDOW] to display the window variables. Enter the
values below.

Tmin=0 Xmin=0 Ymin=0
Tmax=360 Xmax=360 Ymax=125000
Tstep=12 Xscl=50 Yscl=10000

. Press [TRACE] to draw the graph and activate the trace cursor.

Press [»] and [{] to explore the graph of the outstanding balance
over time. Press a number and then press [ENTER] to view the
balance at a specific time T.

Wir=T T1r=baliT)

¥=0EEY:.48

Press [TBLSET] and enter the values below.
TbiStart=0
ATbl=12

Press [TABLE] to display the table of outstanding
balances (Y1T).

T HiT M
1080z7

;e | PEan | 10zzBE

10.Press (MODE] (+] (] &) &) &) &) (= 2] ) to select G-T

split-screen mode, in which the graph and table are displayed
simultaneously.

Press to display X1T (time) and Y1T (balance) in the
table.

#r=T Wir=bal Hiv] Vi
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Calculating Interest Conversion

Calculating an Use the interest conversion functions (menu items B and C) to

Interest convert interest rates from an annual effective rate to a nominal

Conversion rate ("Nom( ) or from a nominal rate to an annual effective rate
OEFf().

»Nom( »Nom( computes the nominal interest rate. effective rate and

compounding periods must be real numbers. compounding
periods must be >0.

»Nom(effective rate,compounding periods)

FMoMC15. 8740
15.

5]E]

»EFf( PEff( computes the effective interest rate. nominal rate and
compounding periods must be real numbers. compounding
periods must be >0.

YEff(nominal rate,compounding periods)

FEFFCE. 120

2.38
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Finding Days between Dates/Defining Payment Method

dbd(

Defining the
Payment Method

Pmt_End

Pmt_Bgn

Use the date function dbd( (menu item D) to calculate the
number of days between two dates using the actual-day-count
method. datel and date2 can be numbers or lists of numbers
within the range of the dates on the standard calendar.

Note: Dates must be between the years 1950 through 2049.
dbd(datel date?)
You can enter datel and date? in either of two formats.

¢ MM.DDYY (United States)
* DDMM.YY (Europe)

The decimal placement differentiates the date formats.
cdbd 12,3198, 12.3
1923

ral.8a

Pmt_End and Pmt_Bgn (menu items E and F) specify a
transaction as an ordinary annuity or an annuity due. When you
execute either command, the TVM Solver is updated.

Pmt_End (payment end) specifies an ordinary annuity, where
payments occur at the end of each payment period. Most loans
are in this category. Pmt_End is the default.

Pmt_End

On the TVM Solver’s PMT:END BEGIN line, select END to set
PMT to ordinary annuity.

Pmt_Bgn (payment beginning) specifies an annuity due, where
payments occur at the beginning of each payment period. Most
leases are in this category.

Pmt_Bgn

On the TVM Solver’s PMT:END BEGIN line, select BEGIN to set
PMT to annuity due.
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Using the TVM Variables

FINANCE VARS
Menu

N, 1%, PV, PMT,
FV

P/Y and C/Y

To display the FINANCE VARS menu, press [FINANCE] [»].
You can use TVM variables in TVM functions and store values to
them on the home screen.

CALC VAR
S
1: N Total number of payment periods
2: I% Annual interest rate
3: PV Present value
4: PMT Payment amount
5: FV Future value
6: P/Y Number of payment periods per year
7: C/Y Number of compounding periods/year

N, I%, PV, PMT, and FV are the five TVM variables. They
represent the elements of common financial transactions, as
described in the table above. I% is an annual interest rate that is
converted to a per-period rate based on the values of P/Y and
CIY.

P/Y is the number of payment periods per year in a financial
transaction.

C/Y is the number of compounding periods per year in the same
transaction.

When you store a value to P/Y, the value for C/Y automatically
changes to the same value. To store a unique value to C/Y, you
must store the value to C/Y after you have stored a value to P/Y.
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Browsing the TI-82 STATS CATALOG

What Is the The CATALOG is an alphabetical list of all functions and
CATALOG? instructions on the TI-82 STATS. You also can access each
CATALOG item from a menu or the keyboard, except:

* The six string functions (page 15-6)
e The six hyperbolic functions (page 15-10)

* The solve( instruction without the equation solver editor
(Chapter 2)

¢ The inferential stat functions without the inferential stat
editors (Chapter 13)

Note: The only CATALOG programming commands you can execute
from the home screen are GetCalc(, Get(, and Send(.

Selecting an Item  To select a CATALOG item, follow these steps.
from the
CATALOG 1. Press [CATALOG] to display the CATALOG.

CATALOG [A]
Fabsi

and

andle

AHOVAY

Ans=

auament.
Axe=0f+

The » in the first column is the selection cursor.

2. Press [¥] or (4] to scroll the CATALOG until the selection
cursor points to the item you want.

e To jump to the first item beginning with a particular
letter, press that letter; alpha-lock is on.

e TItems that begin with a number are in alphabetical order
according to the first letter after the number. For
example, 2-PropZTest( is among the items that begin
with the letter P.

» Functions that appear as symbols, such as +, 1, <, and
(, follow the last item that begins with Z. To jump to the
first symbol, !, press [6].

3. Press [ENTER] to paste the item to the current screen.
[absCH |

Tip: From the top of the CATALOG menu, press (4] to move to the
bottom. From the bottom, press [+] to move to the top.
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Entering and Using Strings

What Is a String? A string is a sequence of characters that you enclose within

Entering a String

quotation marks. On the TI-82 STATS, a string has two primary
applications.

* [t defines text to be displayed in a program.

* It accepts input from the keyboard in a program.

Characters are the units that you combine to form a string.

¢ Count each number, letter, and space as one character.

¢ Count each instruction or function name, such as sin( or
cos(, as one character; the TI-82 STATS interprets each
instruction or function name as one character.

To enter a string on a blank line on the home screen or in a
program, follow these steps.

1. Press ["] to indicate the beginning of the string.

2. Enter the characters that comprise the string.

¢ Use any combination of numbers, letters, function names,
or instruction names to create the string.

* To enter a blank space, press [-].

* To enter several alpha characters in a row, press (2nd
[A-LOCK] to activate alpha-lock.

3. Press [ALPHA] ["] to indicate the end of the string.
"string"

4. Press [ENTER]. On the home screen, the string is displayed on
the next line without quotations. An ellipsis (...) indicates
that the string continues beyond the screen. To scroll the
entire string, press 0] and [{].

"AECD 1234 EFGH
e
ABCO 1234 EFGH ..

Note: Quotation marks do not count as string characters.
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Storing Strings to String Variables

String Variables

The TI-82 STATS has 10 variables to which you can store

strings. You can use string variables with string functions and
instructions.

To display the VARS STRING menu, follow these steps.

1. Press [VARS] to display the VARS menu. Move the cursor to
7:String.

T

-

n-

&+ T O
[l

5

o

3
4
SiStatistics..
&iTable..
EHString..
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Storing a String
to a String
Variable

Displaying the
Contents of a
String Variable

To store a string to a string variable, follow these steps.

L.

Press [ALPHA] ['], enter the string, and press [ALPHA] ["].

2. Press[STO®].
3.
4. Select the string variable (from Str1 to Str9, or Str0) to

Press 7 to display the VARS STRING menu.

which you want to store the string.

Ei5trg
LSty

The string variable is pasted to the current cursor location,
next to the store symbol ().

. Press [ENTER] to store the string to the string variable. On the

home screen, the stored string is displayed on the next line
without quotation marks.

"HELLO"+5t2
HELLO

To display the contents of a string variable on the home screen,
select the string variable from the VARS STRING menu, and
then press [ENTER]. The string is displayed.

St
HELLO
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String Functions and Instructions in the CATALOG

Displaying String String functions and instructions are available only from the

Functions and CATALOG. The table below lists the string functions and

Instructions in instructions in the order in which they appear among the other

the CATALOG CATALOG menu items. The ellipses in the table indicate the
presence of additional CATALOG items.

CATALOG

EquwString(  Converts an equation to a string.

expr( Converts a string to an expression.
inString( Returns a character’s place number.
length( Returns a string’s character length.

StringgEqu(  Converts a string to an equation.
sub( Returns a string subset as a string.

+ (Concatenation) To concatenate two or more strings, follow these steps.
1. Enter stringl, which can be a string or string name.
2. Press [4].

3. Enter string2, which can be a string or string name. If
necessary, press [+] and enter string3, and so on.

string [ +string2+string3. . .
4. Press to display the strings as a single string.
"HIJE "+5trl:Str

1+ FHOP™
HIJE LANOP

Selecting a String To select a string function or instruction and paste it to the
Function from current screen, follow the steps on page 15-2.
the CATALOG
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Equ»String(

expr(

inString(

Equ»String( converts to a string an equation that is stored to any
VARS Y-VARS variable. Yn contains the equation. Strn (from
Str1 to Str9, or Str0) is the string variable to which you want the
equation to be stored as a string.

Equ»String(Yn,Strn)

IIEH"-}ITI"

. Do
EaurStringct's . S5t
1l

Oone
Strl
38

expr( converts the character string contained in string to an
expression and executes it. string can be a string or a string
variable.

expr(string)

%;Hl"EH"+5tF1 expr (" 1 +2+RE" s
exprCStrl 2R

H

16

inString( returns the character position in string of the first
character of substring. string can be a string or a string variable.
start is an optional character position at which to start the
search; the default is 1.

inString(string,substring|,start])

inStrinEt "FARSTU
W TSTU

4
inStringt "ABCABC
"L TRBC" . 4

Note: If string does not contain substring, or start is greater than the
length of string, inString( returns 0.
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String Functions and Instructions in the CATALOG (cont.)

length( length( returns the number of characters in string. string can be
a string or string variable.

Note: An instruction or function name, such as sin( or cos(, counts
as one character.

length(string)
"l 2 5t
W= E
lengthostrla

StringtEqu( StringbEqu( converts s#ring into an equation and stores the
equation to Yn. string can be a string or string variable.
StringbEqu( is the inverse of EqudString(.

StringbEqu(string,Yn)
"Rt aSte 2

28

StringrEauc st
M

Oone

Flokl Flotz Flokz
M=
wNeB2E
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sub(

Entering a
Function to
Graph during
Program
Execution

sub( returns a string that is a subset of an existing string. string
can be a string or a string variable. begin is the position number
of the first character of the subset. length is the number of
characters in the subset.

sub(string,begin,length)
"ABCOEFG" +5tr5

ABCOEFG
ﬁEb(StP5=4=2}

In a program, you can enter a function to graph during program
execution using these commands.

FROGEAM: IMFUT
tInput "EMTRY=".

r
IStringrEquiStr3
R

:0i=FrGrarh

FramIMPUT
ENTEY=3Z:1

Note: When you execute this program, enter a function to store to Y3
at the ENTRY= prompt.
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Hyperbolic Functions in the CATALOG

Hyperbolic
Functions

sinh(, cosh(,
tanh(

sinh1(, cosh™(,
tanh™(

The hyperbolic functions are available only from the CATALOG.
The table below lists the hyperbolic functions in the order in
which they appear among the other CATALOG menu items. The
ellipses in the table indicate the presence of additional
CATALOG items.

CATALOG
cosh( Hyperbolic cosine
cosh™1( Hyperbolic arccosine
sinh( Hyperbolic sine
sinh™1( Hyperbolic arcsine
tanh( Hyperbolic tangent
tanh™1( Hyperbolic arctangent

sinh(, cosh(, and tanh( are the hyperbolic functions. Each is
valid for real numbers, expressions, and lists.

sinh(value)
cosh(value)
tanh(value)

sinhC.S2
L221E953855
coshe .29, .9, 132

£1.8314131 1.12.

sinh™1( is the hyperbolic arcsine function. cosh™( is the
hyperbolic arccosine function. tanh™( is the hyperbolic
arctangent function. Each is valid for real numbers, expressions,
and lists.

sinh 1(value)
cosh™1(value)
sinh™1(value)

sink1CLE. 120
{0 28137358
tanh-1C -, 5
- 5493861443
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Getting Started: Volume of a Cylinder

Getting Started is a fast-paced introduction. Read the chapter for details.

A program is a set of commands that the TI-82 STATS executes sequentially, as if
you had entered them from the keyboard. Create a program that prompts for the
radius R and the height H of a cylinder and then computes its volume.

1.

4,

Press 0] [] to display the PRGM NEW
menu.

Press to select 1:Create New. The
Name= prompt is displayed, and alpha-lock is
on. Press [C] [Y] [L] [1] [N] [D] [E] [R], and then
press to name the program CYLINDER.

You are now in the program editor. The colon
(:) in the first column of the second line
indicates the beginning of a command line.

Press (] 2 to select 2:Prompt from the
PRGM /0 menu. Prompt is copied to the
command line. Press [ALPHA] [R] (L] [ALPHA] [H]
to enter the variable names for radius and

height. Press [ENTER].

EXEC EDIT
[HCreate Hew

E‘EDERHH: CYLIMDER

PEROGRAM: CYLIMDER
tPromrt R

Press [2nd] [r] (ALPHA] [R] (x2] [ALPHA] [H] (STO»
ALPHA] [V] [ENTER] to enter the expression tR2H

and store it to the variable V.
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PEROGRAM: CYLIMDER
tPromrt. R
tmEeH*




. Press (] 3 to select 3:Disp from the
PRGM 1/0 menu. Disp is pasted to the
command line. Press [A-LocK] [""] [V] [©]
[L] [V] [M] [E][-] D] [S] ("] J
[V] to set up the program to display the
text VOLUME IS on one line and the calculated
value of V on the next.

. Press [QuIT] to display the home screen.

. Press [PRGM] to display the PRGM EXEC menu.
The items on this menu are the names of stored
programs.

. Press to paste prgmCYLINDER to the
current cursor location. (If CYLINDER is not
item 1 on your PRGM EXEC menu, move the
cursor to CYLINDER before you press [ENTER].)

. Press to execute the program. Enter 1.5
for the radius, and then press ([ENTER]. Enter 3
for the height, and then press [ENTER]. The text
VOLUME IS, the value of V, and Done are
displayed.

Repeat steps 7 through 9 and enter different
values for R and H.

FROGFAM: CYL IMOER

(i FRaLe

FramCYLIMNDERE

Fr-amCYL IMDER
R=71.5
H="

OLUME IS

21.26573564 1
Oone

Programming 16-3



Creating and Deleting Programs

What s a
Program?

Creating a New
Program

Managing
Memory and
Deleting a
Program

A program is a set of one or more command lines. Each line
contains one or more instructions. When you execute a program,
the TI-82 STATS performs each instruction on each command
line in the same order in which you entered them. The number
and size of programs that the TI-82 STATS can store is limited
only by available memory.

To create a new program, follow these steps.

1. Press (] to display the PRGM NEW menu.
EXEC EDIT [Z=A
|[HEr*eate =

2. Press to select 1:Create New. The Name= prompt is
displayed, and alpha-lock is on.

3. Press a letter from A to Z or 0 to enter the first character of
the new program name.

Note: A program name can be one to eight characters long. The
first character must be a letter from A to Z or 6. The second
through eighth characters can be letters, numbers, or 6.

4. Enter zero to seven letters, numbers, or 0 to complete the
new program name.

5. Press [ENTER]. The program editor is displayed.
6. Enter one or more program commands (page 16-5).

7. Press [QuIT] to leave the program editor and return to
the home screen.

To check whether adequate memory is available for a program
you want to enter, press [MEM], and then select
1:Check RAM from the MEMORY menu (Chapter 18).

To increase available memory, press [2nd] [MEM], and then select
2:Delete from the MEMORY menu (Chapter 18).

To delete a specific program, press [MEM], select 2:Delete
from the MEMORY menu, and then select 7:Prgm from the
DELETE FROM secondary menu (Chapter 18).
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Entering Command Lines and Executing Programs

Entering a
Program
Command Line

Executing a
Program

Breaking a
Program

You can enter on a command line any instruction or expression
that you could execute from the home screen. In the program
editor, each new command line begins with a colon. To enter more
than one instruction or expression on a single command line,
separate each with a colon.

Note: A command line can be longer than the screen is wide;
long command lines wrap to the next screen line.

While in the program editor, you can display and select from
menus. You can return to the program editor from a menu in
either of two ways.

e Select a menu item, which pastes the item to the current
command line.

e Press (CLEAR].

When you complete a command line, press [ENTER]. The cursor
moves to the next command line.

Programs can access variables, lists, matrices, and strings saved
in memory. If a program stores a new value to a variable, list,
matrix, or string, the program changes the value in memory
during execution.

You can call another program as a subroutine (page 16-15 and
page 16-22).

To execute a program, begin on a blank line on the home screen
and follow these steps.

1. Press to display the PRGM EXEC menu.

2. Select a program name from the PRGM EXEC menu (page
16-7). prgmname is pasted to the home screen (for example,
prgmCYLINDER).

3. Press [ENTER] to execute the program. While the program is
executing, the busy indicator is on.

Last Answer (Ans) is updated during program execution. Last
Entry is not updated as each command is executed (Chapter 1).

The TI-82 STATS checks for errors during program execution.
It does not check for errors as you enter a program.

To stop program execution, press [ON]. The ERR:BREAK menu is
displayed.

e To return to the home screen, select 1:Quit.
¢ To go where the interruption occurred, select 2:Goto.
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Editing Programs

Editing a
Program

Inserting and
Deleting
Command Lines

To edit a stored program, follow these steps.
1. Press (] to display the PRGM EDIT menu.

2. Select a program name from the PRGM EDIT menu (page
16-7). Up to the first seven lines of the program are
displayed.

Note: The program editor does not display a ! to indicate that
a program continues beyond the screen.

3. Edit the program command lines.

¢ Move the cursor to the appropriate location, and then
delete, overwrite, or insert.

e Press [CLEAR] to clear all program commands on the
command line (the leading colon remains), and then enter
a new program command.

Tip: To move the cursor to the beginning of a command line, press
[4J; to move to the end, press []. To scroll the cursor down
seven command lines, press [¥]. To scroll the cursor up seven
command lines, press [=.

To insert a new command line anywhere in the program, place
the cursor where you want the new line, press [INS], and
then press [ENTER]. A colon indicates a new line.

To delete a command line, place the cursor on the line, press
CLEAR] to clear all instructions and expressions on the line, and
then press to delete the command line, including the colon.
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Copying and Renaming Programs

Copying and
Renaming a
Program

Scrolling the
PRGM EXEC and
PRGM EDIT
Menus

To copy all command lines from one program into a new
program, follow steps 1 through 5 for Creating a New Program
(page 16-4), and then follow these steps.

1. Press [RCL]. Rel is displayed on the bottom line of the
program editor in the new program (Chapter 1).

2. Press (] to display the PRGM EXEC menu.

3. Select a name from the menu. prgmname is pasted to the
bottom line of the program editor.

4. Press [ENTER]. All command lines from the selected program
are copied into the new program.

Copying programs has at least two convenient applications.

* You can create a template for groups of instructions that you
use frequently.

* You can rename a program by copying its contents into a
new program.

Note: You also can copy all the command lines from one existing
program to another existing program using RCL.

The TI-82 STATS sorts PRGM EXEC and PRGM EDIT menu
items automatically into alphanumerical order. Each menu only
labels the first 10 items using 1 through 9, then 0.

To jump to the first program name that begins with a particular
alpha character or 0, press [letter from A to Z or 6.

Tip: From the top of either the PRGM EXEC or PRGM EDIT menu,
press (4] to move to the bottom. From the bottom, press [+] to move to
the top. To scroll the cursor down the menu seven items, press
[=]. To scroll the cursor up the menu seven items, press =.
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PRGM CTL (Control) Instructions

PRGM CTL Menu

Controlling
Program Flow

To display the PRGM CTL (program control) menu, press
from the program editor only.

CTL I/0 EXEC

1: If Creates a conditional test.

2: Then Executes commands when If is true.

3: Else Executes commands when If is false.

4: For( Creates an incrementing loop.

5: While Creates a conditional loop.

6: Repeat Creates a conditional loop.

7: End Signifies the end of a block.

8: Pause Pauses program execution.

9: Lbl Defines a label.

0: Goto Goes to a label.

A IS>( Increments and skips if greater than.

B: DS<( Decrements and skips if less than.

C: Menu( Defines menu items and branches.

D: prgm Executes a program as a subroutine.

E: Return Returns from a subroutine.

F: Stop Stops execution.

G: DelVar Deletes a variable from within program.
H: GraphStyle( Designates the graph style to be drawn.

These menu items direct the flow of an executing program.
They make it easy to repeat or skip a group of commands during
program execution. When you select an item from the menu, the
name is pasted to the cursor location on a command line in the
program.

To return to the program editor without selecting an item, press

CLEAR].

Program control instructions tell the TI-82 STATS which
command to execute next in a program. If, While, and Repeat
check a defined condition to determine which command to
execute next. Conditions frequently use relational or Boolean
tests (Chapter 2), as in:

If A<T:A+1>A
or

If N=1 and M=1:Goto Z
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If-Then

Use If for testing and branching. If condition is false (zero), then
the command immediately following If is skipped. If condition is
true (nonzero), then the next command is executed. If

instructions can be nested.

:If condition
:command (if true)
:command

Program

:If A=Z2
oF
Goto 2

Output
FPEOGEAM: COUNT FramCOUNT
H-+H A IS i
+H IS
:0i=Fr "A IS":H 2
Domne

Then following an If executes a group of commands if condition
is true (nonzero). End identifies the end of the group of

commands.

:If condition

:Then

:command (if true)
:command (if true)
:End

:command

Program

Output

FPROGRAM: TEST
1l sy
tIf H41A

: Then
P2EFIRE
Rt T

tEnd

i0isp HaY

FramTEST

Oone
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PRGM CTL (Control) Instructions (continued)

If-Then-Else Else following If-Then executes a group of commands if
condition is false (zero). End identifies the end of the group of

commands.

:If condition

:Then

:command (if true)
:command (if true)
:Else

:command (if false)
:command (if false)
:End

:command

Program Output

FPROGRAM: TESTELSE FramTESTELSE
flnPut "HE=".E A=5

(I H4B o o
: Then Oone
HEEEEY #=-3

tElze -5 257
e Oone

[rDise £H, % |

For( For( loops and increments. It increments variable from begin to
end by increment. increment is optional (default is 1) and can be
negative (end<begin). end is a maximum or minimum value not
to be exceeded. End identifies the end of the loop. For( loops
can be nested.

:For(variable,begin,end|,increment])
:command (while end not exceeded)
:command (while end not exceeded)
:End

:command

Program Output
FPROGRAM: SRUARE FramSEUARE
tForiH. 8.8,

t0i=F AE

tEnd
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While While performs a group of commands while condition is true.
condition is frequently a relational test (Chapter 2). condition is
tested when While is encountered. If condition is true (nonzero),
the program executes a group of commands. End signifies the
end of the group. When condition is false (zero), the program
executes each command following End. While instructions can
be nested.

:While condition
:command (while condition is true)
:command (while condition is true)

:End
:command
Program Output
FPREOGEAM: LOOP Fr-3mLO0OF
E+I J=
T =]
Hhile I<6 Dorie
sJ+1T
fI+1+1
tEnd
0isp "J=".J
Repeat Repeat repeats a group of commands until condition is true

(nonzero). It is similar to While, but condition is tested when
End is encountered; therefore, the group of commands is always
executed at least once. Repeat instructions can be nested.

:Repeat condition

:command (until condition is true)
:command (until condition is true)
:End

:command

Program Output

PROGRAM: RLOOP FramELOOF

N J=

HEEN) [
iReFeat Iz6 Oone

sJ+1T
tI+1I

tEnd

t0isp "J=",7
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PRGM CTL (Control) Instructions (continued)

End End identifies the end of a group of commands. You must
include an End instruction at the end of each For(, While, or
Repeat loop. Also, you must paste an End instruction at the end
of each If-Then group and each If-Then-Else group.

Pause Pause suspends execution of the program so that you can see
answers or graphs. During the pause, the pause indicator is on in
the top-right corner. Press [ENTER] to resume execution.

¢ Pause without a value temporarily pauses the program. If
the DispGraph or Disp instruction has been executed, the
appropriate screen is displayed.

* Pause with value displays value on the current home screen.
value can be scrolled.

Pause [value]

Program Output
FROGREAM: PAJSE FHamPRUSE
1lEH n=

PRIy 16
i0isp "H=".H

iPausze
t0i=FGrarh
iPausze

i0i=F

EEQNPHUSE

1@
Oone
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Lbl, Goto Lbl (label) and Goto (go to) are used together for branching.

Lbl specifies the label for a command. /abel can be one or two
characters (A through Z, 0 through 99, or 6).

Lbl label

Goto causes the program to branch to /abel when Goto is
encountered.

Goto label

Program Output
FPROGRAM: CUBE FramCUBE
iLbl 99 2

If A=16A B
Stor 27
i0i=F RH* F1E5

tPause Dore
fGoto 99
1S>( 1S>( (increment and skip) adds 1 to variable. If the answer is >

value (which can be an expression), the next command is
skipped; if the answer is < value, the next command is executed.
variable cannot be a system variable.

:AS>(variable,value)
:command (if answer < value)
:command (if answer > value)

Program Output
FPROGRAM: ISKEIP FramISKIFP
:7+A B

fISECAL G Dorie
s0isp "MOT > &"
t0isp "> &

Note: IS>( is not a looping instruction.
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PRGM CTL (Control) Instructions (continued)

DS<(

Menu(

DS<( (decrement and skip) subtracts 1 from variable. If the
answer is < value (which can be an expression), the next
command is skipped; if the answer is > value, the next command
is executed. variable cannot be a system variable.

:DS<(variable,value)
:command (if answer > value)
:command (if answer < value)

Program Output

FROGRAM: DSEIP FramDsSKIP

11+H MOT * &
EDS-HFI:E-) Domne
i0isFp "MHOT > &"

Note: DS<( is not a looping instruction.

Menu( sets up branching within a program. If Menu( is
encountered during program execution, the menu screen is
displayed with the specified menu items, the pause indicator is
on, and execution pauses until you select a menu item.

The menu title is enclosed in quotation marks (" ). Up to seven
pairs of menu items follow. Each pair comprises a fext item
(also enclosed in quotation marks) to be displayed as a menu
selection, and a label item to which to branch if you select the
corresponding menu selection.

Menu("title","text1",labell,"text2" label2, . . .)
Output

3 H
*WEIGHTED DICE

The program above pauses until you select 1 or 2. If you select
2, for example, the menu disappears and the program continues
execution at Lbl B.
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prgm

Return

Stop

DelVar

GraphStyle(

Use prgm to execute other programs as subroutines (page
16-22). When you select prgm, it is pasted to the cursor
location. Enter characters to spell a program name. Using prgm
is equivalent to selecting existing programs from the PRGM
EXEC menu; however, it allows you to enter the name of a
program that you have not yet created.

prgmname

Note: You cannot directly enter the subroutine name when using
RCL. You must paste the name from the PRGM EXEC menu (page
16-7).

Return quits the subroutine and returns execution to the calling
program (page 16-22), even if encountered within nested loops.
Any loops are ended. An implied Return exists at the end of any
program that is called as a subroutine. Within the main program,
Return stops execution and returns to the home screen.

Stop stops execution of a program and returns to the home
screen. Stop is optional at the end of a program.

DelVar deletes from memory the contents of variable.
DelVar variable

PROGRAM: DELMATR
i0elVar 1n

GraphStyle( designates the style of the graph to be drawn.
function# is the number of the Y= function name in the current
graphing mode. graphstyle is a number from 1 to 7 that
corresponds to the graph style, as shown below.

“ (line) 5 =i (path)

(thick) 6 =i (animate)
(shade above) 7=". (dot)

1=
2
3

GraphStyle(function#,graphstyle)

For example, GraphStyle(1,5) in Func mode sets the graph style
for Y1 to i (path; 5).

Not all graph styles are available in all graphing modes. For a
detailed description of each graph style, see the Graph Styles
table in Chapter 3.
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PRGM 1/O (Input/Output) Instructions

PRGM 1/O Menu To display the PRGM 1/O (program input/output) menu, press
[*] from within the program editor only.

CTL /O EXEC

1: Input Enters a value or uses the cursor.

2: Prompt Prompts for entry of variable values.

3: Disp Displays text, value, or the home screen.
4: DispGraph Displays the current graph.

5: DispTable Displays the current table.

6: Output( Displays text at a specified position.

7: getKey Checks the keyboard for a keystroke.

8: ClrHome Clears the display.

9: ClrTable Clears the current table.

0: GetCale( Gets a variable from another TI-82 STATS.
A: Get( Gets a variable from CBL or CBR.

B: Send( Sends a variable to CBL or CBR.

These instructions control input to and output from a program
during execution. They allow you to enter values and display
answers during program execution.

To return to the program editor without selecting an item, press

CLEAR].

Displaying a Input without a variable displays the current graph. You can

Graph with Input  move the free-moving cursor, which updates X and Y (and R and
0 for PolarGC format). The pause indicator is on. Press
to resume program execution.

Input

Program Output

FPROGEAM: GIMPUT [FramEIMFUTE
tEnOfE
1Z0ecimal
InFut
t0isF Ha Y +

=B ¥=1.E

FramEIHFUT

2.6
1.5
Oone
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Storing a
Variable Value
with Input

Input with variable displays a ? (question mark) prompt during
execution. variable may be a real number, complex number, list,
matrix, string, or Y= function. During program execution, enter
a value, which can be an expression, and then press [ENTER]. The
value is evaluated and stored to variable, and the program
resumes execution.

Input [variable]

You can display fext or the contents of Strn (a string variable) of
up to 16 characters as a prompt. During program execution,
enter a value after the prompt and then press [ENTER]. The value
is stored to variable, and the program resumes execution.

Input ["text",variable]
Input [Strn,variable]

Program Output

PROGRAM: HIMFUT FramHIMFUT

:InFut. H e

:InFut. L1

fInFut "Yi="a Y FEl. 2. 3T

:InFut. "OATA=".1L N R

OATH OATA=¥4.5. 6>

t0isF Y1 (A2

i0i=Fr Y410L12 4 &6 8
18 12 14>

[fDi=e Y1 LDATAY | Dorie

Note: When a program prompts for input of lists and Yn functions
during execution, you must include the braces ( { } ) around the list
elements and quotation marks ( " ) around the expressions.
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PRGM I/O (Input/Output) Instructions (continued)

Prompt

Displaying the
Home Screen

Displaying
Values and
Messages

During program execution, Prompt displays each variable, one
at a time, followed by =?. At each prompt, enter a value or
expression for each variable, and then press [ENTER]. The values
are stored, and the program resumes execution.

Prompt variableA[,variableB,...,variable n]

Program Output

FROGRAM: WIHDOL Fr-3mbl THOOL
tPromrt. Bmin Amin=7-18
tPromFt Kmax Amax=718
tPromrt Ymin VYmin=7-3
tPromrt Ymax “Vmax="73

Oone

Note: Y= functions are not valid with Prompt.

Disp (display) without a value displays the home screen. To
view the home screen during program execution, follow the
Disp instruction with a Pause instruction.

Disp

Disp with one or more values displays the value of each.
Disp [valueA,valueB,valueC,...,value n)

e Ifvalue is a variable, the current value is displayed.

e Ifvalue is an expression, it is evaluated and the result is
displayed on the right side of the next line.

e If value is text within quotation marks, it is displayed on the
left side of the current display line. ¥ is not valid as text.

Program Output

PROGEAM: A Fr3mA

:0isF "THE AHSWE THE ARSWEERE_I%

F "ams2 1.57E7IEIZT

Oone

If Pause is encountered after Disp, the program halts
temporarily so you can examine the screen. To resume

execution, press ([ENTER].

Note: If a matrix or list is too large to display in its entirety, ellipses
(...) are displayed in the last column, but the matrix or list cannot be
scrolled. To scroll, use Pause value (page 16-12).
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DispGraph

DispTable

Output(

DispGraph (display graph) displays the current graph. If Pause
is encountered after DispGraph, the program halts temporarily
so you can examine the screen. Press to resume
execution.

DispTable (display table) displays the current table. The
program halts temporarily so you can examine the screen. Press
ENTER] to resume execution.

Output( displays fext or value on the current home screen
beginning at row (1 through 8) and column (1 through 16),
overwriting any existing characters.

Tip: You may want to precede Output( with CirHome (page 16-20).

Expressions are evaluated and values are displayed according to
the current mode settings. Matrices are displayed in entry format
and wrap to the next line. & is not valid as text.

Output(row,column,"text")
Output(row,column,value)

Program Output
PEOGEAM: QUTPUT
1 53+5+E

iC1rHome
P0utPut (S, 4. "AMS
WEE:"

f0utPut (5. 12.B2

AMSWER: =

For Output( on a Horiz split screen, the maximum value for row
is 4.
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PRGM 1/O (Input/Output) Instructions (continued)

getKey

getKey returns a number corresponding to the last key pressed,

according to the key code diagram below. If no key has been
pressed, getKey returns 0. Use getKey inside loops to transfer
control, for example, when creating video games.

Program Output

FROGREAM: GETKEY FramGETEEY
Hhile 1 41
etk ea+k 42
While K=@ 43
9t kegsk 185
End Dore

Note: [MATH], [MATRX], [PRGM], and
ENTER] were pressed during
program execution.

Note: You can press at any time during execution to break the
program (page 16-5).

TI-82 STATS Key
Code Diagram

CirHome,
CirTable

[JLJ[12][13J[14][15]

[31][32] 33]

[41 ][ 42] 43 }[44

] US_J

(51 ] (52 (58 ](54][55]
(o] (2] (58] (1] (&
(71 (72 (73 ) [ 74] 75 ]

(91 ][ 92 ][98 ][4 ])[9s]

) (ez) (2] [oa) [fos ]
\_ J

CIrHome (clear home screen) clears the home screen during
program execution.

CiIrTable (clear table) clears the values in the table during
program execution.
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GetCalc(

Get(, Send(

GetCalc( gets the contents of variable on another TI-82 STATS
and stores it to variable on the receiving TI-82 STATS. variable
can be a real or complex number, list element, list name, matrix
element, matrix name, string, Y= variable, graph database, or
picture.

GetCalc(variable)
Note: GetCalc( does not work between TI-82 and TI-82 STATS.

Get( gets data from the Calculator-Based Laboratory™ (CBL™)
System or Calculator-Based Ranger™ (CBR™') and stores it to
variable on the receiving TI-82 STATS. variable can be a real
number, list element, list name, matrix element, matrix name,
string, Y= variable, graph database, or picture.

Get(variable)

Note: If you transfer a program that references the Get( command to
the TI-82 STATS from a TI-82, the TI-82 STATS will interpret it as the
Get( described above. Use GetCalc( to get data from another

TI-82 STATS.

Send( sends the contents of variable to the CBL or CBR. You
cannot use it to send to another TI-82 STATS. variable can be a
real number, list element, list name, matrix element, matrix
name, string, Y= variable, graph database, or picture. variable
can be a list of elements.

Send(variable)

FROGRAM: GETS0UH
fSend O3, L BAR2S
2.1.0.8.0.8, 12

HETI NI
iGetilz

[} Note: This program gets sound data
5 and time in seconds from CBL.

Note: You can access Get(, Send(, and GetCalc( from the
CATALOG to execute them from the home screen (Chapter 15).
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Calling Other Programs as Subroutines

Calling a On the TI-82 STATS, any stored program can be called from
Program from another program as a subroutine. Enter the name of the program

Another Program to use as a subroutine on a line by itself.

You can enter a program name on a command line in either of

two ways.

e Press [PRGM] [{] to display the PRGM EXEC menu and select
the name of the program (page 16-7). prgmname is pasted to
the current cursor location on a command line.

¢ Select prgm from the PRGM CTL menu, and then enter the

program name (page 16-15).

prgmname

When prgmname is encountered during execution, the next
command that the program executes is the first command in the
second program. It returns to the subsequent command in the
first program when it encounters either Return or the implied

Return at the end of the second program.

Program Output

PROGEAM: WYOLCYL FramOLCYL
flneut "O=".0 O=44

fInFut "H="isH - |H=5

tpramAREARCIR 62. 83185387
:HkH+Y

i0isFp W

Subroutine { t
PROGEAM: AREACIE
i0-24R

Hy e d e ]
tReturn

Notes about Variables are global.
Calling Programs

label used with Goto and Lbl is local to the program where it is

located. label in one program is not recognized by another
program. You cannot use Goto to branch to a /abel in another

program.

Return exits a subroutine and returns to the calling program,

even if it is encountered within nested loops.
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7 Applications

Contents

Comparing Test Results Using Box Plots..........crrnis
Graphing Piecewise Functions
Graphing Inequalities
Solving a System of Nonlinear Equations......
Using a Program to Create the Sierpinski Triangle
Graphing Cobweb Attractors
Using a Program to Guess the Coefficients
Graphing the Unit Circle and Trigonometric Curves
Finding the Area between Curves
Using Parametric Equations: Ferris Wheel Problem
Demonstrating the Fundamental Theorem of Calculus....
Computing Areas of Regular N-Sided Polygons....
Computing and Graphing Mortgage Payments
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Comparing Test Results Using Box Plots

Problem An experiment found a significant difference between boys and
girls pertaining to their ability to identify objects held in their
left hands, which are controlled by the right side of their brains,
versus their right hands, which are controlled by the left side of
their brains. The TI Graphics team conducted a similar test for
adult men and women.

The test involved 30 small objects, which participants were not
allowed to see. First, they held 15 of the objects one by one in
their left hands and guessed what they were. Then they held the
other 15 objects one by one in their right hands and guessed what
they were. Use box plots to compare visually the correct-guess

data from this table.
Correct Guesses
Women Women Men Men
Left Right Left Right
8 4 7 12
9 1 8 6
12 8 7 12
11 12 5 12
10 1 7 7
8 1 8 1
12 13 11 12
7 12 4 8
9 1 10 12
11 12 14 1
13 9
5 9
Procedure 1. Press 5 to select 5:SetUpEditor. Enter list names

WLEFT, WRGHT, MLEFT, and MRGHT, separated by
commas. Press [ENTER]. The stat list editor now contains only
these four lists.

2. Press 1 to select 1:Edit.

3. Enter into WLEFT the number of correct guesses each woman
made using her left hand (Women Left). Press ] to move to
WRGHT and enter the number of correct guesses each woman
made using her right hand (Women Right).

4. Likewise, enter each man’s correct guesses in MLEFT (Men
Left) and MRGHT (Men Right).

5. Press [STAT PLOT]. Select 1:Plot1. Turn on plot 1; define it
as a modified box plot &= that uses WLEFT. Move the cursor
to the top line and select Plot2. Turn on plot 2; define it as a
modified box plot that uses WRGHT.
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Procedure
(continued)

6. Press [Y=). Turn off all functions.
7. Press WINDOW]. Set Xscl=1 and Yscl=0. Press [ZOOM] 9 to

select 9:ZoomStat. This adjusts the viewing window and
displays the box plots for the women’s results.

. Press [TRACE].

FAHLEFT -—E—u <= \Women’s left-hand data
| o ._|_|_|_. <= Women’s right-hand data

Hgd=0.E

Use [{] and [*] to examine minX, Q1, Med, Q3, and maxX for
each plot. Notice the outlier to the women’s right-hand data.
What is the median for the left hand? For the right hand?
With which hand were the women more accurate guessers,
according to the box plots?

. Examine the men’s results. Redefine plot 1 to use MLEFT,

redefine plot 2 to use MRGHT. Press [TRACE].

H:"LEFI—E—u = Men’s left-hand data
| ._|_|_| = Men’s right-hand data

Hgd=7.E

Press ({] and ] to examine minX, Q1, Med, Q3, and maxX
for each plot. What difference do you see between the plots?

10.Compare the left-hand results. Redefine plot 1 to use

WLEFT, redefine plot 2 to use MLEFT, and then press
to examine minX, Q1, Med, Q3, and maxX for each plot. Who
were the better left-hand guessers, men or women?

11.Compare the right-hand results. Define plot 1 to use WRGHT,

define plot 2 to use MRGHT, and then press to examine
minX, Q1, Med, Q3, and maxX for each plot. Who were the
better right-hand guessers?

In the original experiment boys did not guess as well with
right hands, while girls guessed equally well with either
hand. This is not what our box plots show for adults. Do you
think that this is because adults have learned to adapt or
because our sample was not large enough?
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Graphing Piecewise Functions

Problem

Procedure

17-4 Applications

The fine for speeding on a road with a speed limit of 45
kilometers per hour (kph) is 50; plus 5 for each kph from 46 to
55 kph; plus 10 for each kph from 56 to 65 kph; plus 20 for each
kph from 66 kph and above. Graph the piecewise function that
describes the cost of the ticket.

The fine (Y) as a function of kilometers per hour (X) is:

Y=0 0<X<45
Y =50+5(X - 45) 45<X <55
Y=50+55%10+10(X - 55) 55<X <65
Y =50+5%10+10 % 10+ 20 (X - 65) 65 <X

1. Press [MODE]. Select Func and the default settings.

2. Press [Y). Turn off all functions and stat plots. Enter the
Y= function to describe the fine. Use the TEST menu
operations to define the piecewise function. Set the graph
style for Y1 to . (dot).

Flotl Flotz Flot:
A ECSEES -

[l Pl T

4502
+C18
2oL
+2H1
|

3. Press WINDOW] and set Xmin=-2, Xscl=10, Ymin=-5, and
Yscl=10. Ignore Xmax and Ymax; they are set by AX and AY
in step 4.

4. Press [QuIT] to return to the home screen. Store 1 to AX,
and then store 5 to AY. AX and AY are on the VARS Window
X/Y secondary menu. AX and AY specify the horizontal and
vertical distance between the centers of adjacent pixels.
Integer values for AX and AY produce nice values for tracing.

5. Press to plot the function. At what speed does the
ticket exceed 2507

'|'1=(50+5(H-'15:IZIIZ'15{:.:HZIIZHE_

S

n=gl Y=zEl




Graphing Inequalities

Problem

Procedure

Graph the inequality 0.4X3 - 3X + 5 <0.2X + 4. Use the TEST
menu operations to explore the values of X where the inequality
is true and where it is false.

1. Press [MODE]. Select Dot, Simul, and the default settings.
Setting Dot mode changes all graph style icons to . (dot) in
the Y= editor.

2. Press [Y=]. Turn off all functions and stat plots. Enter the left
side of the inequality as Y4 and the right side as Y5.

“NMyBL4EE-3H4D
Mol 2E+40
ME=

M=

3. Enter the statement of the inequality as Ys. This function
evaluates to 1 if true or 0 if false.
1= PR St e
el Z2itd

~MeBYy< Vel
N

4. Press 6 to graph the inequality in the standard
window.

5. Press (] [+] to move to Y6. Then press [«] and [] to

trace the inequality, observing the value of Y.

VESYHNE

n=.6zBz87EF 1V=1

6. Press [Y=). Turn off Y4, Y5, and Ye. Enter equations to graph

only the inequality.

“My=,4EE-3H4D
“Me=, 2E+d
M E=Yy e
M BN EEY Y
M aBY Y

7. Press [TRACE]. Notice that the values of Y7 and Y8 are zero

where the inequality is false.

YrsYakTYy YA=YEEYE

— —
—_ = —_ =
n=-1.489z82 V=0 n=-1.489z82 V=0
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Solving a System of Nonlinear Equations

Problem

Procedure

17-6 Applications

Using a graph, solve the equation X3 - 2X = 2cos(X). Stated
another way, solve the system of two equations and two
unknowns: Y = X3-2X and Y = 2cos(X). Use ZOOM factors to
control the decimal places displayed on the graph.

1. Press [MODE]. Select the default mode settings. Press [Y=]. Turn
off all functions and stat plots. Enter the functions.

SMNMoBREF -2
~NMoBZ2cos R0l

2. Press (ZOOM] 4 to select 4:ZDecimal. The display shows that
two solutions may exist (points where the two functions
appear to intersect).

A

N

3. Press [»] 4 to select 4:SetFactors from the ZOOM
MEMORY menu. Set XFact=10 and YFact=10.

4. Press 2 to select 2:Zoom In. Use [{], ], (4], and [5] to
move the free-moving cursor onto the apparent intersection
of the functions on the right side of the display. As you move
the cursor, notice that the X and Y values have one decimal
place.

5. Press [ENTER] to zoom in. Move the cursor over the
intersection. As you move the cursor, notice that now the X
and Y values have two decimal places.

6. Press [ENTER] to zoom in again. Move the free-moving cursor
onto a point exactly on the intersection. Notice the number
of decimal places.

7. Press [CALC] 5 to select 5:intersect. Press to
select the first curve and to select the second curve.
To guess, move the trace cursor near the intersection. Press
(ENTER]. What are the coordinates of the intersection point?

8. Press 4 to select 4:ZDecimal to redisplay the original
graph.

9. Press [ZOOM). Select 2:Zoom In and repeat steps 4 through 8
to explore the apparent function intersection on the left side
of the display.



Using a Program to Create the Sierpinski Triangle

Setting up the
Program

Program

This program creates a drawing of a famous fractal, the
Sierpinski Triangle, and stores the drawing to a picture. To
begin, press (][] 1. Name the program SIERPINS, and
then press [ENTER]. The program editor is displayed.

PROGRAM:SIERPINS

:FnOff :ClrDraw
:PlotsOff

:AxesOff
:0>Xmin:1>»Xmax
:0>Ymin:1>Ymax
crrand>X:rand>Y
:For(K,1,3000)
:rand>N
:dIfN<1/3

:Then

L5X>X

L5Y>Y

:End
:dIf1/3<Nand N<2/3
:Then

15(.5+X)>X
L5(1+Y)>Y

:End

(Af2/3<N

:Then

L5(1+X)>X
L5Y>Y

:End

:Pt-On(X,Y)

:End

:StorePic 6

:I— Set viewing window.
:I— Beginning of For group.

— If/Then group
— If/Then group.

— If/Then group.

Draw point.
End of For group.
Store picture.

After you execute the program above, you can recall and display

the picture with the instruction RecallPic 6.
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Graphing Cobweb Attractors

Problem

Procedure

17-8 Applications

Using Web format, you can identify points with attracting and
repelling behavior in sequence graphing.

1. Press [MODE]. Select Seq and the default mode settings. Press
[FORMAT]. Select Web format and the default format
settings.

2. Press [Yd). Clear all functions and turn off all stat plots. Enter
the sequence that corresponds to the expression Y = K
X(1-X).

u(n)=Ku(n-1)(1-u(n-1))
u(nMin)=.01

3. Press [QuIT] to return to the home screen, and then store
2.9 to K.

4. Press [WINDOW]. Set the window variables.

nMin=0 Xmin=0 Ymin=-.26
nMax=10 Xmax=1 Ymax=1.1
PlotStart=1 Xscl=1 Yscl=1
PlotStep=1

5. Press [TRACE] to display the graph, and then press [»] to trace
the cobweb. This is a cobweb with one attractor.

u=HuCx=1001-uln=-102

=19
W=.e6B7B5FE V=.66BEFBSTH

6. Change K to 3.44 and trace the graph to show a cobweb with
two attractors.

7. Change K to 3.54 and trace the graph to show a cobweb with
four attractors.

u=HuCx=1001-uin=-102

=iy
n=.Flizeelz  V=.BE4EEDEE




Using a Program to Guess the Coefficients

Setting Up the
Program

Program

This program graphs the function A sin(BX) with random
integer coefficients between 1 and 10. Try to guess the
coefficients and graph your guess as C sin(DX). The program
continues until your guess is correct.

PROGRAM:GUESS
:PlotsOff :Func
:FnOff :Radian
:ClrHome
:"Asin(BX)">Y1
:"Csin(DX)">Y2
:GraphStyle(1,1)
:GraphStyle(2,5)
:FnOff 2
:randInt(1,10)>A
:rrandInt(1,10)>B
:0>C:0>D
:-2n>Xmin
:2n>Xmax

/2P Xscl
:=10>Ymin
:10>Ymax

:1>Yscl

:DispGraph

:Pause

:FnOn 2

:Lbl Z

:Prompt C,D
:DispGraph

:Pause

JIf C=A

:Text(1,1,"C IS OK")
JAIf CzA

:Text(1,1,"C IS WRONG")
:If D=B
:Text(1,50,"D IS OK")
:If D=B
:Text(1,50,"D IS WRONG")
:DispGraph

:Pause

:If C=A and D=B
:Stop

:Goto Z

:|_ Define equations.

Set line and path graph
styles.

Initialize coefficients.

Set viewing window.

j_ Display graph.

Prompt for guess.

:|_ Display graph.

Display results.

j_ Display graph.

Quit if guesses are correct.
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Graphing the Unit Circle and Trigonometric Curves

Problem

Procedure

17-10 Applications

Using parametric graphing mode, graph the unit circle and the

sine curve to show the relationship between them.

Any function that can be plotted in Func mode can be plotted in
Par mode by defining the X component as T and the Y

component as F(T).

1. Press [MODE]. Select Par, Simul, and the default settings.

2. Press (WINDOW]. Set the viewing window.

Tmin=0 Xmin=-2
Tmax=2n Xmax=7.4
Tstep=.1 Xscl=n/2

Ymin=-3
Ymax=3
Yscl=1

3. Press [Y5). Turn off all functions and stat plots. Enter the
expressions to define the unit circle centered on (0,0).

Flokl Flotz Flotz
~HiTBoos(TD
VirBsindTa
~#“er BT
VerBsindTa

4. Enter the expressions to define the sine curve.

Flokl Flotz Flotz
BT BoosiT)
VirBsindTa
wAeT BT

VerBsindTa

5. Press [TRACE]. As the graph is plotting, you may press [ENTER
to pause and [ENTER] again to resume graphing as you watch
the sine function “unwrap” from the unit circle.

Wir=cos(T)  Y1r=5inlT)

T=N
n=1 =0

Note: You can generalize the unwrapping. Replace sin(T) in Y2T with

any other trig function to unwrap that function.



Finding the Area between Curves

Problem

Procedure

Find the area of the region bounded by

f(x) =300x/(x2+ 625)
g(x) =3cos(.1x)
X =75

1. Press [MODE]. Select the default mode settings.
2. Press [WINDOW)]. Set the viewing window.

Xmin=0 Ymin=-5

Xmax=100 Ymax=10

Xscl=10 Yscl=1
Xres=1

3. Press [Y5). Turn off all functions and stat plots. Enter the
upper and lower functions.
Y1=300X/ (X2+625)
Y2=3cos(.1X)

4. Press [cALC] 5 to select 5:Intersect. The graph is
displayed. Select a first curve, second curve, and guess for
the intersection toward the left side of the display. The
solution is displayed, and the value of X at the intersection,
which is the lower limit of the integral, is stored in Ans and
X.

5. Press [QuIT] to go to the home screen. Press [DRAW]
7 and use Shade( to see the area graphically.

Shade(Y2,Y1,Ans,75)

6. Press [QuUIT] to return to the home screen. Enter the
expression to evaluate the integral for the shaded region.

fnint(Y1-Y2,X,Ans,75)
The area is 325.839962.
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Using Parametric Equations: Ferris Wheel Problem

Problem

Procedure

17-12 Applications

Using two pairs of parametric equations, determine when two
objects in motion are closest to each other in the same plane.

A ferris wheel has a diameter (d) of 20 meters and is rotating
counterclockwise at a rate (s) of one revolution every 12
seconds. The parametric equations below describe the location
of a ferris wheel passenger at time T, where o is the angle of
rotation, (0,0) is the bottom center of the ferris wheel, and
(10,10) is the passenger’s location at the rightmost point, when
T=0.

X(T)=rcos a where o =2nTsandr=d/2
Y(T)=r+rsina

A person standing on the ground throws a ball to the ferris wheel
passenger. The thrower’s arm is at the same height as the bottom
of the ferris wheel, but 25 meters (b) to the right of the ferris
wheel’s lowest point (25,0). The person throws the ball with
velocity (vg) of 22 meters per second at an angle (8) of 66° from
the horizontal. The parametric equations below describe the
location of the ball at time T.

X(T)=b - Tvg cosb
Y(T)=Tvgsin® - (g/2) T2 where g=
9.8 m/sec?

1. Press [MODE]. Select Par, Simul, and the default settings.
Simul (simultaneous) mode simulates the two objects in
motion over time.

2. Press [WINDOW]. Set the viewing window.

Tmin=0 Xmin=-13 Ymin=0
Tmax=12 Xmax=34 Ymax=31
Tstep=.1 Xscl=10 Yscl=10

3. Press [Y=]. Turn off all functions and stat plots. Enter the
expressions to define the path of the ferris wheel and the path of
the ball. Set the graph style for X2T to 4 (path).

Flokl Flotz Flokz
“A1TBlBcos(nT 56

fgarEIE+1@51ninT
EﬁgrEES—EETGDE(E
YerB22T=indGee™ 2
|[-v2.8-22TE |

Tip: Try setting the graph styles to 4 X1T and @l X2T, which simulates
a chair on the ferris wheel and the ball flying through the air when you
press [GRAPH].



Procedure
(continued)

. Press to graph the equations. Watch closely as they

are plotted. Notice that the ball and the ferris wheel
passenger appear to be closest where the paths cross in the
top-right quadrant of the ferris wheel.

. Press [WINDOW]. Change the viewing window to concentrate

on this portion of the graph.

Tmin=1 Xmin=0 Ymin=10
Tmax=3 Xmax=23.5 Ymax=25.5
Tstep=.03 Xscl=10 Yscl=10

. Press [TRACE]. After the graph is plotted, press [*] to move

near the point on the ferris wheel where the paths cross.
Notice the values of X, Y, and T.

Wir=i0cosim. Yir=10+105i

T=g.41
WEEO40FZ06E ¥=19.5zeRlt

. Press [¥] to move to the path of the ball. Notice the values of

X and Y (T is unchanged). Notice where the cursor is located.
This is the position of the ball when the ferris wheel
passenger passes the intersection. Did the ball or the
passenger reach the intersection first?

HEr=eE-ZeT. Yer=zeTsini-

T=z.41
W=z MFYBzFe ¥=19.87648

You can use [TRACE] to, in effect, take snapshots in time and
explore the relative behavior of two objects in motion.
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Demonstrating the Fundamental Theorem of Calculus

Problem 1 Using the functions fnInt( and nDeriv( from the MATH menu to
graph functions defined by integrals and derivatives
demonstrates graphically that:

X
F(x):j1 1/tdt=In(x),x >0 and that

DX[LX 1/tdt] = 1/x

Procedure 1 1.
2.

17-14 Applications

Press [MODE]. Select the default settings.
Press [WINDOW]. Set the viewing window.

Xmin=.01 Ymin=-1.5 Xres=3
Xmax=10 Ymax=2.5
Xscl=1 Yscl=1

Press [Y=). Turn off all functions and stat plots. Enter the
numerical integral of 1/T from 1 to X and the function
In(X). Set the graph style for Y1 to ™ (line) and Y2 to

+i (path).

Flokl Flotz Flotz
SMBFRIntCl<T.Ts

1.2
WY eB1ncED

. Press [TRACE]. Press (4], (], ], and [¥] to compare the values

of Y1 and Y2.

. Press [Y5). Turn off Y1 and Y2, and then enter the numerical

derivative of the integral of 1/X and the function 1/X. Set
the graph style for Y3 to * (line) and Y4 to % (thick).

Flokl Flotz Flokz
M =fhInt(l<T.T,

1.%
aer=lpiiag
SMrBnlerivoh'y . K,

ul
WeuBleE

. Press [TRACE]. Again, use the cursor keys to compare the

values of the two graphed functions, Y3 and Y4.

TE=RDEFivi D TH=1i4

.H=3.15525?5 ¥=.Z1ZBE6FE .H=3.15525?5 ¥=.71zBE6F1




Problem 2

Procedure 2

Explore the functions defined by
X X X
= 2 2 2
y _[_2 t2 dt, JO t2dt, and '[2 t2 dt
1. Press [Y=]. Turn off all functions and stat plots. Use a list to

define these three functions simultaneously. Store the
function in Y5.

Flokl Flokz Flokz

1.%
ae=1piiag
sMr=nlerivoh'y . K,

Ha

“Wey=1-%
SNMeBfnInt(TE. T, 4
e E PR

2. Press[Z00OM] 6 to select 6:ZStandard.
3. Press [TRACE]. Notice that the functions appear identical, only

shifted vertically by a constant.

4. Press [Y=). Enter the numerical derivative of Y5in Ye.

Flotl Flokz Flots
£¥3=nDEP1u(¥1=H=

wWy=1.%
E?sEFnInﬁgszTp{

~PsBRDEr1uCYE S ¥,
5

5. Press [TRACE]. Notice that although the three graphs defined

by Y5 are different, they share the same derivative.

YE=RDEFiY(YE SRR
n=-1.91488Y 1¥=Zz.666B179
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Computing Areas of Regular N-Sided Polygons

Problem Use the equation solver to store a formula for the area of a
regular N-sided polygon, and then solve for each variable, given
the other variables. Explore the fact that the limiting case is the
area of a circle, mr?.

Procedure

17-16 Applications

Consider the formula A = NB? sin(n/N) cos(n/N) for the area
of a regular polygon with N sides of equal length and B distance
from the center to a vertex.

N = 4 sides N = 8 sides N =12 sides

. Press [MATH] 0 to select 0:Solver from the MATH menu. Either

the equation editor or the interactive solver editor is
displayed. If the interactive solver editor is displayed, press
(<] to display the equation editor.

. Enter the formula as 0=A-NB2sin(r / N)cos(n / N), and then

press [ENTER]. The interactive solver editor is displayed.
A-HEZ=intm-H». =@

A=A

H=H

EB=H

bound={-1e99. 1.

. Enter N=4 and B=6 to find the area (A) of a square with a

distance (B) from center to vertex of 6 centimeters.

. Press [«] [«] to move the cursor onto A, and then press [ALPHA

[SsOLVE]. The solution for A is displayed on the interactive
solver editor.

A-MHEZ=sintm M) =@
] ﬂfi?. BEEEREEEN...

E=t
bound=<{-1g99.1..
w ]left—rt=A

. Now solve for B for a given area with various number of

sides. Enter A=200 and N=6. To find the distance B, move the
cursor onto B, and then press [SOLVE].

. Enter N=8. To find the distance B, move the cursor onto B,

and then press [ALPHA] [SOLVE]. Find B for N=9, and then for
N=10.



Procedure
(continued)

Find the area given B=6, and N=10, 100, 150, 1000, and 10000.
Compare your results with 162 (the area of a circle with radius
6), which is approximately 113.097.

7.

Enter B=6. To find the area A, move the cursor onto A, and
then press [SOLVE]. Find A for N=10, then N=100,
then N=150, then N=1000, and finally N=10000. Notice that
as N gets large, the area A approaches nB2,

Now graph the equation to see visually how the area changes as
the number of sides gets large.

8.
9.

Press [MODE]. Select the default mode settings.
Press [WINDOW]. Set the viewing window.

Xmin=0 Ymin=0 Xres=1
Xmax=200 Ymax=150
Xscl=10 Yscl=10

10.Press [Y=]. Turn off all functions and stat plots. Enter the

equation for the area. Use X in place of N. Set the graph
styles as shown.

Flokl Flotz Flotz

M BEBEsinCmoH G
i) R

A zBnEE

M=

wMy=

wMe=

M=

11.Press [TRACE]. After the graph is plotted, press 100 to

trace to X=100. Press 150 [ENTER]. Press 188 [ENTER]. Notice
that as X increases, the value of Y converges to 762, which is
approximately 113.097. Y2=nB2 (the area of the circle) is a
horizontal asymptote to Y1. The area of an N-sided regular
polygon, with r as the distance from the center to a vertex,
approaches the area of a circle with radius r (nr?) as N gets
large.

E‘1=H315in(1Tr'H:lc05lZ1Tr'H:l E‘E:ﬂki

k|- pre— L b R WELEE V=11 2.0873Y L
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Computing and Graphing Mortgage Payments

Problem

Procedure

17-18 Applications

You are a loan officer at a mortgage company, and you recently
closed on a 30-year home mortgage at 8 percent interest with
monthly payments of 800. The new home owners want to know
how much will be applied to the interest and how much will be
applied to the principal when they make the 240th payment 20
years from now.

1. Press and set the fixed-decimal mode to 2 decimal
places. Set the other mode settings to the defaults.

2. Press [FINANCE] 1 to display the TVM Solver. Enter these
values.

N=3£0. B8

T e £t
e =
FIRIEENENE

=Z=Ci—nn
101 &0

OO~

=

|

El—u—u

= EREEE

] ]

=E I
=

BEGIM

Note: Enter a positive number (800) to show PMT as a cash
inflow. Payment values will be displayed as positive numbers on
the graph. Enter 0 for FV, since the future value of a loan is 0
once it is paid in full. Enter PMT: END, since payment is due at
the end of a period.

3. Move the cursor onto the PV= prompt, and then press [ALPHA
[soLVE]. The present value, or mortgage amount, of the
house is displayed at the PV= prompt.




Procedure Now compare the graph of the amount of interest with the graph
(continued) of the amount of principal for each payment.

4. Press [MODE]. Set Par and Simul.

5. Press [Y=). Turn off all functions and stat plots. Enter these
equations and set the graph styles as shown.

Flokl Flokz Flokz

~A11 BT
‘M1 BEPrnCT.T2
wazr BT
YerBEInLCT.Tx
ezt BT
VrrBYir+ier
Note: XPrn( and ZInt( are located on the FINANCE CALC
menu.
6. Press [WINDOW]. Set these window variables.
Tmin=1 Xmin=0 Ymin=0
Tmax=360 Xmax=360 Ymax=1000
Tstep=12 Xscl=10 Yscl=100

Tip: To increase the graph speed, change Tstep to 24.

7. Press [TRACE]. After the graph is drawn, press 240 [ENTER] to
move the trace cursor to T=240, which is equivalent to 20
years of payments.

Wir=T Yr=IFrniT..

T=zHD

NEEHD i VEZEE 0T aaas

The graph shows that for the 240th payment (X=240), 358.03
of the 800 payment is applied to principal (Y=358.03).

Note: The sum of the payments (Y3T=Y1T+Y2T) is always 800.
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Computing and Graphing Mortgage Payments (cont.)

Procedure 8. Press [+] to move the cursor onto the function for interest
(continued) defined by X2t and Y2T. Enter 240.

HEr=T YEr=EInkiT..

T=zHD
REEHD i VYL OT s,

The graph shows that for the 240th payment (X=240), 441.97
of the 800 payment is interest (Y=441.97).

9. Press [QuiT] [FINANCE] 9 to paste 9:bal( to the home
screen. Check the figures from the graph.

bal (2392
SEEZIT.E3
AnssC . B3-120
=441, 97

At which monthly payment will the principal allocation surpass
the interest allocation?
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Checking Available Memory

MEMORY Menu  To display the MEMORY menu, press [MEM].

MEMO

RY

1: Check RAM... Reports memory availability/usage.
2: Delete... Displays DELETE FROM menu.

3: Clear Entries Clears ENTRY (last-entry storage).
4: ClrAllLists Clears all lists in memory.

5: Reset... Displays RESET menu (all/defaults).

Displaying the Check RAM displays the Check RAM screen. The top line

Check RAM reports the total amount of available memory. The remaining

Screen lines report the amount of memory each variable type is using.
You can check this screen to see whether you need to delete
variables from memory to make room for new data, such as

programs.

To check RAM usage, follow these steps.
1. Press [MEM] to display the MEMORY menu.

eck RBAM..
Delete.. .
Clear Entries
ClrAlllList=
tReset..

o

[

2. Select 1:Check RAM to display the Check RAM screen. The
TI-82 STATS expresses memory quantities in bytes.

MEM FREE 27¥Z225

=3 15
ComFlex 5]
List 5]
Matrix 5}
V=Llars 248
Pr39m 14
JLPic 5}
G0E 5]
String 5}

Note: The | in the left column of
the bottom row indicates that you
can scroll or page down to view
more variable types.

Note: Real, List, Y-Vars, and Prgm variable types never reset
to zero, even after memory is cleared.

To leave the Check RAM screen, press either [QuiT] or
[CLEAR]. Both options display the home screen.
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Deleting Items from Memory

Deleting an Item

To increase available memory by deleting the contents of any
variable (real or complex number, list, matrix, Y= variable,
program, picture, graph database, or string), follow these steps.

1.
2.

Press [MEM] to display the MEMORY menu.

Select 2:Delete to display the DELETE FROM secondary
menu.

Select the type of data you want to delete, or select 1:All for
a list of all variables of all types. A screen is displayed
listing each variable of the type you selected and the number
of bytes each variable is using.

For example, if you select 4:List, the DELETE:List screen is
displayed.

OELETE:List
kL1 [
OATA 39
Press [4] and [] to move the selection cursor (») next to the
item you want to delete, and then press ([ENTER]. The variable

is deleted from memory. You can delete individual variables
one by one from this screen.

To leave any DELETE: screen without deleting anything, press
2nd] [QUIT], which displays the home screen.

Note: You cannot delete some system variables, such as the last-
answer variable Ans and the statistical variable RegEQ.
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Clearing Entries and List Elements

Clear Entries

CirAllLists

Clear Entries clears the contents of the ENTRY (last entry)
storage area (Chapter 1). To clear the ENTRY storage area,
follow these steps.

1. Press [MEM] to display the MEMORY menu.

2. Select 3:Clear Entries to paste the instruction to the home
screen.

3. Press [ENTER] to clear the ENTRY storage area.

Clear Entries
Oone

To cancel Clear Entries, press [CLEAR].

Note: If you select 3:Clear Entries from within a program, the Clear
Entries instruction is pasted to the program editor, and the Entry
(last entry) is cleared when the program is executed.

ClrAliLists sets to 0 the dimension of each list in memory.
To clear all elements from all lists, follow these steps.
1. Press [MEM] to display the MEMORY menu.

2. Select 4:ClrAllLists to paste the instruction to the home
screen.

3. Press to set to 0 the dimension of each list in memory.
ClrAllLists

Dorie
To cancel ClrAllLists, press [CLEAR].

ClrAllLists does not delete list names from memory, from the
LIST NAMES menu, or from the stat list editor.

Note: If you select 4:ClrAllLists from within a program, the
ClrAllLists instruction is pasted to the program editor. The lists are
cleared when the program is executed.
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Resetting the TI-82 STATS

RESET The RESET secondary menu gives you the option of resetting

Secondary Menu  all memory (including default settings) or resetting the default
settings while preserving other data stored in memory, such as
programs and Y= functions.

Resetting All Resetting all memory on the TI-82 STATS restores memory to
Memory the factory settings. It deletes all nonsystem variables and all
programs. It resets all system variables to the default settings.

Tip: Before you reset all memory, consider restoring sufficient
available memory by deleting only selected data (page 18-3).

To reset all memory on the TI-82 STATS, follow these steps.
1. Press [MEM] to display the MEMORY menu.
2. Select 5:Reset to display the RESET secondary menu.

|ﬁﬂl MemorJ...
t0efaults.

3. Select 1:All Memory to display the RESET MEMORY tertiary
menu.

D
g=RESEt

Eesetting memora
erases all data
and Frodrams.

4. Read the message below the RESET MEMORY menu.

* To cancel memory reset and return to the home screen,
select 1:No.

e To erase from memory all data and programs, select
2:Reset. All factory defaults are restored. Mem cleared is
displayed on the home screen.

Mem cleared

Note: When you clear memory, the contrast sometimes changes. If
the screen is faded or blank, adjust the contrast (Chapter 1).
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Resetting the TI-82 STATS (continued)

Resetting When you reset defaults on the TI-82 STATS, all defaults are
Defaults restored to the factory settings. Stored data and programs are not
changed.

These are some examples of TI-82 STATS defaults that are
restored by resetting the defaults.

¢ Mode settings such as Normal (notation); Func (graphing);
Real (numbers); and Full (screen)
e Y= functions off

¢  Window variable values such as Xmin=-10; Xmax=10;
Xscl=1; Yscl=1; and Xres=1

e Stat plots off

¢ Format settings such as CoordOn (graphing coordinates on);
AxesOn; and ExprOn (expression on)

* rand seed value to 0

To reset all TI-82 STATS factory defaults, follow these steps.
1. Press [MEM] to display the MEMORY menu.

2. Select 5:Reset to display the RESET secondary menu.

3. Select 2:Defaults to display the RESET DEFAULTS tertiary
menu.

=
iReset

4. Consider the consequences of resetting defaults.

¢ To cancel reset and return to the home screen, select
1:No.

e To restore factory default settings, select 2:Reset.
Default settings are restored. Defaults set is displayed on
the home screen.

Oefaults =et
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Getting Started: Sending Variables

Getting Started is a fast-paced introduction. Read the chapter for details.

Create and store a variable and a matrix, and then transfer them to another

TI-82 STATS.

1. On the home screen of the sending unit, press

5(]5 Q. Press (ENTER] to store
5.5t0Q.

Press (2nd] [ [](2nd) [ []11 ()2 (20d) [1][2nd] [[]
3[114-[] - mm1 Press
(ENTER] to store the matrlx to [A].

Connect the calculators with the link cable.
Push both ends in firmly.

On the receiving unit, press [LINK] [*] to
display the RECEIVE menu. Press 1 to select
1:Receive. The message Waiting... is
displayed and the busy indicator is on.

On the sending unit, press [LINK] to
display the SEND menu.

Press 2 to select 2:All-. The All- SELECT
screen is displayed.

Press [+] until the selection cursor ( » ) is next
to [A] MATRX. Press [ENTER].

Press [+] until the selection cursor is next to
Q REAL. Press [ENTER]. A square dot next to
[A] and Q indicates that each is selected to
send.

On the sending unit, press [*] to display the
TRANSMIT menu.

10. On the sending unit, press 1 to select
1:Transmit and begin transmission. The
receiving unit displays the message
Receiving....When the items are transmitted,
both units display the name and type of each

transmitted variable.

19-2 Communication Link
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TI-82 STATS LINK

TI-82 STATS Link
Capabilities

Linking Two
TI-82 STATS
calculators

Linking a TI-82
and a
TI-82 STATS

Connecting Two
Calculators with
the Cable

Linking to a CBR
or the CBL
System

Linking to a PC
or Macintosh®

The TI-82 STATS has a port to connect and communicate with
another TI-82 STATS, a TI-82 STATS, the Calculator-Based
Laboratory™ (CBL™) System, the Calculator-Based Ranger™
(CBR™), or a personal computer. The unit-to-unit link cable is
included with the TI-82 STATS. This chapter describes how to
communicate with another calculator.

You can transfer all variables and programs to another

TI-82 STATS or backup the entire memory of a TI-82 STATS.
The software that enables this communication is built into the
TI-82 STATS. To transmit from one TI-82 STATS to another,
follow the steps on pages 19-6 and 19-7.

You can transfer from a TI-82 to a TI-82 STATS all variables and
programs. Also, you can transfer from a TI-82 STATS to a TI-82
lists L1 through Le.

The software that enables this communication is built into the
TI-82 STATS. To transmit data from a TI-82 to a TI-82 STATS,
follow the steps on pages 19-6 and 19-7.

* You cannot perform a memory backup from a TI-82 to a
TI-82 STATS.

e The only data type you can transmit from a TI-82 STATS to
a TI-82 is list data stored in L1 through Le. Use the LINK
SEND menu item 5:Lists to TI82 (page 19-8).

1. Insert either end of the cable into the port very firmly.

. Insert the other end of the cable into the other calculator’s
port.

CBR and the CBL System are optional accessories that connect
to a TI-82 STATS with the unit-to-unit link cable. With a CBR

or a CBL and a TI-82 STATS, you can collect and analyze real-
world data.

You can connect your TI-82 STATS to a personal computer
using TI Connect™ software and a TI Connectivity cable. The
software is included on the CD in the TI-82 STATS package.

When you connect to the TI Connect™ software, the TI-82
STATS calculator will be identified by TI Connect™ as a TI-83
calculator. Everything else should function as expected.

For more information, consult the TT Connect™ Help.
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Selecting Items to Send

LINK SEND Menu To display the LINK SEND menu, press [LINK].

SEND RECEIVE

1: All+..

All-...

Prgm...

List...

: Lists to TI82...
GDB...
Pic...
Matrix...
Real...
Complex...

: Y-Vars...

: String...

: Back Up...

OFPFp222RID2NHEWR

Displays all items selected.
Displays all items deselected.
Displays all programs names.
Displays all list names.

Displays list names L1 through Le.
Displays all graph databases.
Displays all picture data types.
Displays all matrix data types.
Displays all real variables.
Displays all complex variables.
Displays all Y= variables.
Displays all string variables.
Selects all for backup to TI-82 STATS.

When you select an item on the LINK SEND menu, the
corresponding SELECT screen is displayed.

Note: Each SELECT screen, except All+ SELECT, is displayed
initially with no data selected.

Selecting Items To select items to send on the sending unit, follow these steps.

1. Press [LINK] to display the LINK SEND menu.

to Send

2. Select the menu item that describes the data type to send.
The corresponding SELECT screen is displayed.

3. Press [4] and [¥] to move the selection cursor ( ») to an item
you want to select or deselect.

4. Press [ENTER] to select or deselect the item. Selected names

are marked with a =,

n'lg
AT EGU
Vit EGU
EG

u
khlindow WI

EERA] TRANCHIT
L EGI
EGI

Ol
EclblindowZ5TO

5. Repeat steps 3 and 4 to select or deselect additional items.
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Receiving Items

LINK RECEIVE
Menu

Receiving Unit

DuplicateName
Menu

Insufficient
Memory in
Receiving Unit

To display the LINK RECEIVE menu, press [LINK] D).

SEND RECEIVE
1: Receive Sets unit to receive data transmission.

When you select 1:Receive from the LINK RECEIVE menu on
the receiving unit, the message Waiting... and the busy indicator
are displayed. The receiving unit is ready to receive transmitted
items. To exit the receive mode without receiving items, press
[ON], and then select 1:Quit from the Error in Xmit menu.

To transmit, follow the steps on page 19-6.

When transmission is complete, the unit exits the receive mode.
You can select 1:Receive again to receive more items. The
receiving unit then displays a list of items received. Press
[QUIT] to exit the receive mode.

During transmission, if a variable name is duplicated, the
DuplicateName menu is displayed on the receiving unit.

DuplicateName

1: Rename Prompts to rename receiving variable.
2: Overwrite Overwrites data in receiving variable.

3: Omit Skips transmission of sending variable.

4: Quit Stops transmission at duplicate variable.

When you select 1:Rename, the Name= prompt is displayed,
and alpha-lock is on. Enter a new variable name, and then press
ENTER]. Transmission resumes.

When you select 2:Overwrite, the sending unit’s data overwrites
the existing data stored on the receiving unit. Transmission
resumes.

When you select 3:0mit, the sending unit does not send the data
in the duplicated variable name. Transmission resumes with the
next item.

When you select 4:Quit, transmission stops, and the receiving
unit exits receive mode.

During transmission, if the receiving unit does not have
sufficient memory to receive an item, the Memory Full menu is
displayed on the receiving unit.

e To skip this item for the current transmission, select 1:0mit.
Transmission resumes with the next item.

¢ To cancel the transmission and exit receive mode, select
2:Quit.
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Transmitting Iltems

Transmitting
Items

Stopping a
Transmission

Error Conditions

To transmit selected items after you have selected items to send
on the sending unit (page 19-4) and set the receiving unit to
receive (page 19-5), follow these steps.

1. Press [»] on the sending unit to display the TRANSMIT menu.
SELECT IIEEIIHEIII
lHTransm

2. Confirm that Waiting... is displayed on the receiving unit,
which indicates it is set to receive (page 19-5).

3. Press to select 1:Transmit. The name and type of each
item are displayed line by line on the sending unit as the item
is queued for transmission, and then on the receiving unit as
each item is accepted.

" EGIL Eeceiuving...
kYo EGL 'y EGL
Oone k' EGIL
Oone

After all selected items have been transmitted, the message
Done is displayed on both calculators. Press [4] and [+] to scroll
through the names.

To stop a link transmission, press [ON]. The Error in Xmit menu is
displayed on both units. To leave the error menu, select 1:Quit.

A transmission error occurs after one or two seconds if:

e A cable is not attached to the sending unit.
e A cable is not attached to the receiving unit.
Note: If the cable is attached, push it in firmly and try again.
¢ The receiving unit is not set to receive transmission.
*  You attempt a backup between a TI-82 and a TI-82 STATS.

* You attempt a data transfer from a TI-82 STATS to a TI-82
with data other than lists L1 through Lé or without using
menu item 5:Lists to TI82.

Although a transmission error does not occur, these two
conditions may prevent successful transmission.

* You try to use Get( with a calculator instead of a CBL or
CBR.

*  You try to use GetCalc( with a TI-82 instead of a
TI-82 STATS.
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Transmitting
Items to an
Additional
TI-82 STATS

After sending or receiving data, you can repeat the same
transmission to additional TI-82 STATS units—from either the
sending unit or the receiving unit—without having to reselect
data to send. The current items remain selected.

Note: You cannot repeat transmission if you selected All+ or All-.

To transmit to an additional TI-82 STATS, follow these steps.

1.
2.

Set the TI-82 STATS to receive (page 19-5).

Do not select or deselect any new items to send. If you select
or deselect an item, all selections or deselections from the
previous transmission are cleared.

. Disconnect the link cable from one TI-82 STATS and

connect it to the additional TI-82 STATS.
Set the additional TI-82 STATS to receive (page 19-5).

Press [LINK] on the sending TI-82 STATS to display the
LINK SEND menu.

Select the menu item that you used for the last transmission.
The data from your last transmission is still selected.

Press (] to display the LINK TRANSMIT menu.
Confirm that the receiving unit is set to receive (page 19-5).

Press [ENTER] to select 1:Transmit and begin transmitting.
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Transmitting Lists to a TI-82

Transmitting The only data type you can transmit from a TI-82 STATS to a
Lists to a TI-82 TI-82 is list data stored in L1 through Le.

To transmit to a TI-82 the list data that is stored to
TI-82 STATS lists L1, L2, L3, L4, L5, or Le, follow these steps.

1. Set the TI-82 to receive (page 19-5).

2. Press [LINK] 5 on the sending TI-82 STATS to select
5:Lists to TI82. The SELECT screen is displayed.

. Select each list to transmit.

3

4. Press [] to display the LINK TRANSMIT menu.

5. Confirm that the receiving unit is set to receive (page 19-5).
6

. Press [ENTER] to select 1:Transmit and begin transmitting.

Note: If dimension > 99 for a TI-82 STATS list that is selected to
send, the receiving TI-82 will truncate the list at the ninety-ninth
element during transmission.
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Transmitting from a TI-82 to a TI-82 STATS

Resolved
Differences
between the
TI-82 and
TI-82 STATS

Unresolved
Differences
between the
TI-82 and
TI-82 STATS

Generally, you can transmit items to a TI-82 STATS from a
TI-82, but differences between the two products may affect
some transmitted data. This table shows differences for which
the software built into the TI-82 STATS automatically adjusts
when a TI-82 STATS receives TI-82 data.

TI-82 TI-82 STATS
nMin PlotStart
nStart nMin

Un u

Vn v

UnStart u(nMin)
VnStart v(nMin)
TbIMin TbiStart

For example, if you transmit from a TI-82 to a TI-82 STATS a
program that contains nStart on a command line and then
display the program on the receiving TI-82 STATS, you will see
that nMin has automatically replaced nStart on the command
line.

The software built into the TI-82 STATS cannot resolve some
differences between the TI-82 and TI-82 STATS, which are
described below. You must edit the data on the TI-82 STATS
after you transmit to account for these differences, or the
TI-82 STATS will misinterpret the data.

The TI-82 STATS reinterprets TI-82 STATS prefix functions to
include open parentheses, which may add extraneous
parentheses to transmitted expressions.

For example, if you transmit sin X+5 from a TI-82 to a
TI-82 STATS, the TI-82 STATS reinterprets it as sin(X+5.
Without a closing parenthesis after X, the TI-82 STATS
interprets this as sin(X+5), not the sum of 5 and sin(X).

If a TI-82 instruction that the TI-82 STATS cannot translate is
transmitted, the ERR:INVALID menu is displayed when the
TI-82 STATS attempts to execute the instruction. For example,
on the TI-82, the character group Un-1 is pasted to the cursor
location when you press [Un-1]. The TI-82 STATS cannot
directly translate Un-1 to the TI-82 STATS syntax u(n-1), so the
ERR:INVALID menu is displayed.

Note: TI-82 STATS implied multiplication rules differ from those of the
TI-82. For example, the TI-82 STATS evaluates 1/2X as (1/2)%X,
while the TI-82 evaluates 1/2X as 1/(2%X) (Chapter 2).
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Backing Up Memory

Memory Backup

Receiving Unit

Memory Backup
Complete

To copy the exact contents of memory in the sending

TI-82 STATS to the memory of the receiving TI-82 STATS, put
the other unit in receive mode. Then, on the receiving unit,
select C:Back Up from the LINK SEND menu.

¢  Warning: C:Back Up overwrites the memory in the
receiving unit; all information in the memory of the
receiving unit is lost.
Note: If you do not want to do a backup, select 2:Quit to return to
the LINK SEND menu.

¢ Select 1:Transmit to begin transmission.

!"_Eir*ar'ﬁmg
huit

As a safety check to prevent accidental loss of memory, the
message WARNING - Backup is displayed when the receiving
unit receives notice of a backup.

* To continue with the backup process, select 1:Continue. The
backup transmission begins.
e To prevent the backup, select 2:Quit.

Note: If a transmission error is returned during a backup, the
receiving unit is reset.

When the backup is complete, both the sending calculator and
receiving calculator display a confirmation screen.

MEMORY BACELP
Oone
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Table of Functions and Instructions

Functions return a value, list, or matrix. You can use functions in an expression.
Instructions initiate an action. Some functions and instructions have arguments. Optional
arguments and accompanying commas are enclosed in brackets ([ ] ). For details about
an item, including argument descriptions and restrictions, turn to the page listed on the
right side of the table.

From the CATALOG, you can paste any function or instruction to the home screen or
to a command line in the program editor. However, some functions and instructions

are not valid on the home screen. The items in this table appear in the same order as

they appear in the CATALOG.

+ indicates keystrokes that are valid in the program editor only. Some keystrokes display
menus that are available only in the program editor. Others paste mode, format, or table-
set instructions only when you are in the program editor.

Function or Instruction/ Key or Keys/
Arguments Result Menu or Screen/ltem
abs(value) Returns the absolute value of a
real number, expression, list, or ~ NUM
matrix. 1:abs( 2-13
10-10
abs(complex value) Returns the magnitude of a MATH
complex number or list. CPX
5:abs( 2-19
valueA and valueB Returns 1 if both valued and (2nd) [TEST]
valueB are # 0. valueA and LOGIC
valueB can be real numbers, 1:and
expressions, or lists. 2-26
angle(value) Returns the polar angle of a
complex number or list of CPX
complex numbers. 4:angle( 2-19
ANOVA(listl,list2 Performs a one-way analysis of  [STAT
[,list3,...,list20]) variance for comparing the means TESTS
of two to 20 populations. F:ANOVA(
13-25
Ans Returns the last answer. (2nd] [ANS] 1-18
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Function or Instruction/
Arguments

Result

Key or Keys/
Menu or Screen/ltem

augment(matrixA,matrixB)  Returns a matrix, which is matrixB [MATRX
appended to matrixA as new MATH
columns. 7:augment( 10-14
augment(/istA,listB) Returns a list, which is listB [LIST]
concatenated to the end of /ist4. OPS
9:augment( 11-15
AxesOff Turns off the graph axes. T [FORMAT]
AxesOff 3-14
AxesOn Turns on the graph axes. T [FORMAT]
AxesOn 3-14
a+bi Sets the mode to rectangular T
complex number mode (a-+bi). a+bi 1-12
bal(npmt[,roundvalue]) Computes the balance at npmt for [FINANCE]
an amortization schedule using CALC
stored values for PV, I%, and 9:bal(
PMT and rounds the computation
to roundvalue. 14-9
binomcdf(numtrials,p[,x]) Computes a cumulative [DISTR]
probability at x for the discrete DISTR
binomial distribution with the A:binomcdf(
specified numtrials and
probability p of success on each
trial. 13-33
binompdf(numtrials,p[,x]) ~ Computes a probability at x for ~ [2nd] [DISTR]
the discrete binomial distribution DISTR
with the specified numtrials and  0:binompdf(
probability p of success on each
trial. 13-33
y2cdf(lowerbound, Computes the 2 distribution 2nd] [DISTR]
upperbound,df) probability between lowerbound DISTR
and upperbound for the specified 7:x2cdf(
degrees of freedom df.
13-31
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Table of Functions and Instructions (continued)

Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
¥2pdf(x,df) Computes the probability density (2nd] [DISTR]
function (pdf) for the x> DISTR
distribution at a specified x value  6:x2pdf(
for the specified degrees of
freedom df. 13-31
x2-Test(observedmatrix, Performs a chi-square test. T
expectedmatrix drawflag=1 draws results; TESTS
[,drawflag]) drawflag=0 calculates results. C:y2-Test( 13-22
Circle(X,Y,radius) Draws a circle with center (X,Y)  [2nd] [DRAW]
and radius. DRAW
9:Circle( 8-11
Clear Entries Clears the contents of the Last (2nd] [MEM]
Entry storage area. MEMORY
3:Clear Entries 18-4
ClrAliLists Sets to 0 the dimension of all lists [2nd] [MEM]
in memory. MEMORY
4:CirAllLists 18-4
CirDraw Clears all drawn elements from a  [2nd] [DRAW]
graph or drawing. DRAW
1:ClrDraw 8-4
CirHome Clears the home screen. T
1/0
8:ClrHome 16-20
CirList listnamel Sets to 0 the dimension of one or  [STAT
[listname2, ..., more listnames. EDIT
listname n) 4:ClrList 12-20
CIrTable Clears all values from the table.
1/0
9:CIrTable  16-20
conj(value) Returns the complex conjugate of [MATH
a complex number or list of CPX
complex numbers. 1:conj( 2-18
Connected Sets connected plotting mode; T
resets all Y= editor graph-style Connected
settings to ™ . 1-11
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Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
CoordOff Turns off cursor coordinate value [FORMAT]
display. CoordOff 3-14
CoordOn Turns on cursor coordinate value [FORMAT]
display. CoordOn 3-14
cos(value) Returns cosine of a cos
real number, expression, or list.
2-3
cos 1(value) Returns arccosine of a real (2nd] [cOS™']
number, expression, or list. 2-3
cosh(value) Returns hyperbolic cosine of a [CATALOG]
real number, expression, or list. ~ cosh(
15-10
cosh™(value) Returns hyperbolic arccosine of a [CATALOG]
real number, expression, cosh™(
or list. 15-10
CubicReg [Xlistname, Fits a cubic regression model to ~ [STAT
Ylistname,freqlist, Xlistname and Ylistname with CALC
regequ) frequency freqglist, and stores the  6:CubicReg
regression equation to regequ.
12-26
cumSum(/is?) Returns a list of the cumulative [LIST]
sums of the elements in /ist, OPS
starting with the first element. 6:cumSum( 11-12
cumSum(matrix) Returns a matrix of the MATRX
cumulative sums of matrix MATH
elements. Each element in the 0:cumSum(
returned matrix is a cumulative
sum of a matrix column from top
to bottom. 10-15
dbd(datel,date2) Calculates the number of days (2nd] [FINANCE]
between datel and date2 using the CALC
actual-day-count method. D:dbd( 14-13
valueyDec Displays a real or complex MATH
number, expression, list, or matrix MATH
in decimal format. 2:Dec 2-5

Tables and Reference Information A-5



Table of Functions and Instructions (continued)

Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
Degree Sets degree angle mode. T
Degree 1-11
DelVar variable Deletes from memory the T [PRGM
contents of variable. CTL
G:DelVar 16-15
DependAsk Sets table to ask for dependent- | [TBLSET]
variable values. Depend: Ask  7-3
DependAuto Sets table to generate dependent-  § [TBLSET]
variable values automatically. Depend: Auto
7-3
det(matrix) Returns determinant of matrix. MATRX
MATH
1:det( 10-12
DiagnosticOff Sets diagnostics-off mode; r, r2, [CATALOG]
and R2 are not displayed as DiagnosticOff
regression model results. 12-23
DiagnosticOn Sets diagnostics-on mode; r, r2, 2nd] [CATALOG]
and R2 are displayed as DiagnosticOn
regression model results. 12-23
dim(listname) Returns the dimension of (2nd] [LIST]
listname. OPS
3:dim( 11-11
dim(matrixname) Returns the dimension of MATRX
matrixname as a list. MATH
3:dim( 10-12
length>dim(listname) Assigns a new dimension (length) [2nd] [LIST]
to a new or existing /istname. OPS
3:dim( 11-11
{rows,columns}> Assigns new dimensions to a new [MATRX
dim(matrixname) or existing matrixname. MATH
3:dim( 10-13
Disp Displays the home screen. T
1/0
3:Disp 16-18
Disp [valueA,valueB, Displays each value. T
valueC,...,value n) 110
3:Disp 16-18
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Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
DispGraph Displays the graph. T
1/O
4:DispGraph 16-19
DispTable Displays the table. T
1/O
5:DispTable 16-19
value’DMS Displays value in DMS format. 2nd] [ANGLE]
ANGLE
4)>DMS 2-24
Dot Sets dot plotting mode; resets all ~ §
Y= editor graph-style settingsto *.. Dot
1-11
DrawF expression Draws expression (in terms of X)  [2nd] [DRAW]
on the graph. DRAW
6:DrawF 8-9
DrawlInv expression Draws the inverse of expression  [2nd] [DRAW]
by plotting X values on the y-axis DRAW
and Y values on the x-axis. 8:Drawinv
8-9
:DS<(variable,value) Decrements variable by 1; skips T [PRGM
:commandA commandA if variable < value. CTL
:commands B:DS<( 16-14
e™power) Returns e raised to power. [e¥]
2-4
e’(list) Returns a list of e raised to a /ist  (2nd] [e*]
of powers. 2-4
Exponent: Returns value times 10 to the [EE]
valueEexponent exponent. 1-7
Exponent: Returns /ist elements times 10 to  [2nd] [EE]
listEexponent the exponent. 1-7
Exponent: Returns matrix elements times 10 [EE]
matrixEexponent to the exponent. 1-7
VEff(nominal rate, Computes the effective interest  [2nd] [FINANCE]
compounding periods) rate. CALC
CEff( 14-12

Else
See If:-Then:Else
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Table of Functions and Instructions (continued)

Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
End Identifies end of For(, T
If-Then-Else, Repeat, or While CTL
loop. 7:End 16-12
Eng Sets engineering display mode.  §
Eng 1-10
EqurString(Y= var,Strn) Converts the contents of a Y= var [CATALOG]
to a string and stores it in Strx. Equ»rString(
15-7
expr(string) Converts string to an expression [CATALOG]
and executes it. expr( 15-7
ExpReg [Xlistname, Fits an exponential regression STAT
Ylistname,freqlist,regequ]) model to Xlistname and Ylistname CALC
with frequency freglist, and stores 0:ExpReg
the regression equation to regequ.
12-26
ExprOff Turns off the expression display [FORMAT]
during TRACE. ExprOff 3-14
ExprOn Turns on the expression display | [FORMAT]
during TRACE. ExprOn 3-14
Fedf(lowerbound, Computes the F distribution (2nd] [DISTR]
upperbound, probability between lowerbound DISTR
numerator df, and upperbound for the specified 9:Fedf(
denominator df) numerator df (degrees of
freedom) and denominator df.
13-32
Fill(value,matrixname) Stores value to each element in MATRX
matrixname. MATH
4:Fill( 10-13
Fill(value,listname) Stores value to each element in [LIST]
listname. OPS
4:Fill( 11-11
Fix # Sets fixed-decimal mode for # of 7 (MODE
decimal places. 0123456789
(select one) 1-10
Float Sets floating decimal mode. + [MODE
Float 1-10
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Function or Instruction/
Arguments

Result

Key or Keys/
Menu or Screen/ltem

fMax(expression,variable, Returns the value of variable
lower,upper],tolerance)) where the local maximum of MATH
expression occurs, between lower T:fMax(
and upper, with specified
tolerance. 2-6
fMin(expression,variable, Returns the value of variable
lower,upper],tolerance)) where the local minimum of MATH
expression occurs, between lower 6:fMin(
and upper, with specified
tolerance. 2-6
fnint(expression,variable, Returns the function integral of
lower,upper],tolerance)) expression with respect to MATH
variable, between lower and 9:fnint(
upper, with specified tolerance.
2-7
FnOfFf [function#, Deselects all Y= functions or VARS
function#,...,function n] specified Y= functions. Y-VARS On/Off
2:FnOff 3-8
FnOn [function#, Selects all Y= functions or VARS
function#,...,function n] specified Y= functions. Y-VARS On/Off
1:FnOn 3-8
:For(variable,begin,end Executes commands through T
[sincrement]) End, incrementing variable from  CTL
:commands begin by increment until 4:For(
:End variable>end.
:commands 16-10
fPart(value) Returns the fractional part or parts
of a real or complex number, NUM
expression, list, or matrix. 4:fPart( 2-14
10-11
Fpdf(x,numerator df, Computes the F distribution [DISTR]
denominator df) probability between lowerbound DISTR
and upperbound for the specified 8:Fpdf(
numerator df (degrees of
freedom) and denominator df.
13-32
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Table of Functions and Instructions (continued)

Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
valuevFrac Displays a real or complex MATH
number, expression, list, or matrix MATH
as a fraction simplified to its 1:Frac
simplest terms. 2-5
Full Sets full screen mode. T (MODE
Full 1-12
Func Sets function graphing mode. T
Func 1-11
gcd(valued,valueB) Returns the greatest common
divisor of valueA and valueB, NUM
which can be real numbers or 9:gcd(
lists. 2-15
geometcdf(p,x) Computes a cumulative 2nd] [DISTR]
probability at x, the number of the DISTR
trial on which the first success E:geometcdf(
occurs, for the discrete geometric
distribution with the specified
probability of success p.
13-34
geometpdf(p,x) Computes a probability at x, the  [2nd] [DISTR]
number of the trial on which the DISTR
first success occurs, for the discrete D:geometpdf(
geometric distribution with the
specified probability of success p.
13-34
Get(variable) Gets data from the CBL System or | [PRGM
CBR and stores it in variable. 110
A:Get( 16-21
GetCalc(variable) Gets contents of variable on T [PRGM
another TI-82 STATS and stores it 1/O
to variable on the receiving 0:GetCalc( 16-21
TI-82 STATS.
getKey Returns the key code for the T
current keystroke, or 0, if no key /10
is pressed. 7:getKey 16-20
Goto label Transfers control to label. T
CTL
0:Goto 16-13
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Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
GraphStyle(function#, Sets a graphstyle for function#. T
graphstyle#) CTL
H:GraphStyle(
16-15
GridOff Turns off grid format. T [FORMAT]
GridOff 3-14
GridOn Turns on grid format. T [FORMAT]
GridOn 3-14
G-T Sets graph-table vertical T (MODE
split-screen mode. G-T 1-12
Horiz Sets horizontal T
split-screen mode. Horiz 1-12
Horizontal y Draws a horizontal line at y. [DRAW]
DRAW
3:Horizontal 8-6
identity(dimension) Returns the identity matrix of MATRX
dimension rows X dimension MATH
columns. 5:identity( 10-13
:If condition If condition = 0 (false), skips T [PRGM
:commandA commandA. CTL
:commands 1:If 16-9
:If condition Executes commands from Then  { [PRGM
:Then to End if condition = 1 (true). CTL
:commands 2:Then
:End
:commands 16-9
:If condition Executes commands from Then | [PRGM
:Then to Else if condition = 1 (true); CTL
:commands from Else to End if condition=0  3:Else
:Else (false).
:commands
:End
:commands 16-10
imag(value) Returns the imaginary (nonreal)
part of a complex number or list CPX
of complex numbers. 3:imag(
2-18
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Table of Functions and Instructions (continued)

Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
IndpntAsk Sets table to ask for independent- § [TBLSET]
variable values. Indpnt: Ask 7-3
IndpntAuto Sets table to generate T [TBLSET]
independent-variable values Indpnt: Auto
automatically. 7-3
Input Displays graph. T [PRGM
110
1:Input 16-16
Input [variable] Prompts for value to store to T [PRGM
Input ["text",variable) variable. 10
1:Input 16-17
Input [Stran,variable] Displays Strn and stores entered T [PRGM
value to variable. 110
1:Input 16-17
inString(string,substring Returns the character position in [CATALOG]
[,start]) string of the first character of inString(
substring beginning at start. 15-7
int(value) Returns the largest integer < a real
or complex number, expression, NUM
list, or matrix. 5:int( 2-14
10-11
Sint(pmtl pmt2 Computes the sum, rounded to  [2nd] [FINANCE]
[,roundvalue)) roundvalue, of the interest CALC
amount between pmt/ and pmt2  A:ZInt(
for an amortization schedule.
14-9
invNorm(areal,1,G]) Computes the inverse cumulative [2nd] [DISTR]
normal distribution function fora DISTR
given area under the normal 3:invNorm(
distribution curve specified by u
and o 13-30
iPart(value) Returns the integer part of a real ~ [MATH
or complex number, expression, NUM
list, or matrix. 3:iPart( 2-14
10-11
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Function or Instruction/ Key or Keys/
Arguments Result Menu or Screen/ltem

irr(CF0,CFList[,CFFreq)) Returns the interest rate at which  [2nd] [FINANCE]
the net present value of the cash  CALC

flows is equal to zero. 8:irr(
14-8
:1S>(variable,value) Increments variable T [PRGM
-commandA by 1; skips commandA if CTL
scommands variable>value. A:IS>( 16-13
Llistname Identifies the next one to five (2nd] [LIST]
characters as a user-created list OPS
name. B 11-16
LabelOff Turns off axes labels. T [FORMAT]
LabelOff 3-14
LabelOn Turns on axes labels. T [FORMAT]
LabelOn 3-14
Lbl [abel Creates a label of one or two T
characters. CTL
9:Lbl 16-13
lem(valueA,valueB) Returns the least common MATH
multiple of valueA and valueB, NUM
which can be real numbers or 8:lem(
lists. 2-15
length(string) Returns the number of characters [CATALOG]
in string. length( 15-8
Line(X1,Y1,X2,Y2) Draws a line from (X1,Y1) to 2nd] [DRAW]
(X2,Y2). DRAW
2:Line( 8-5
Line(X1,Y1,X2,Y2,0) Erases a line from (X1,Y7) to 2nd] [DRAW]
(X2,Y2). DRAW
2:Line( 8-5
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Table of Functions and Instructions (continued)

Function or Instruction/
Arguments

Result

Key or Keys/
Menu or Screen/ltem

LinReg(a+bx) [Xlistname, Fits a linear regression model to ~ [STAT
Ylistname,freqlist, Xlistname and Ylistname with CALC
regequ) frequency freqlist, and stores the ~ 8:LinReg(a+bx)
regression equation to regequ.
12-26
LinReg(ax+b) [Xlistname, Fits a linear regression model to ~ [STAT
Ylistname,freqlist, Xlistname and Ylistname with CALC
regequ) frequency freqlist, and stores the  4:LinReg(ax+b)
regression equation to regequ.
12-25
LinRegTTest [Xlistname, Performs a linear regression anda
Ylistname,freqlist, t-test. alternative=1is <; TESTS
alternative,regequ] alternative=0 is #; alternative=1 E:LinRegTTest
is >. 13-24
AList(/is?) Returns a list containing the [LIST]
differences between consecutive  OPS
elements in Jist. 7:AList( 11-12
List» matr(/istnamel,..., Fills matrixname column by [LIST]
listname n,matrixname) column with the elements from OPS
each specified listname. O:Listhmatr(  10-14
11-15
In(value) Returns the natural logarithm of a
real or complex number,
expression, or list. 2-4
LnReg [Xlistname, Fits a logarithmic regression STAT
Ylistname,freqlist, model to Xlistname and Ylistname CALC
regequ) with frequency freqlist, and stores 9:LnReg
the regression equation to regequ.
12-26
log(value) Returns logarithm of a real or LOG
complex number, expression, or
list. 2-4
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Function or Instruction/
Arguments

Result

Key or Keys/
Menu or Screen/ltem

Logistic [Xlistname, Fits a logistic regression model to [STAT
Ylistname,freqlist, Xlistname and Ylistname with CALC
regequ) frequency freqlist, and stores the B:Logistic
regression equation to regequ.
12-27
Matr» list(matrix, Fills each /istname with elements [2nd] [LIST]
listnameA,...,listname n) from each column in matrix. OPS 10-14
A:Matry list( 11-16
Matr» list(matrix, Fills a listname with elements from [2nd] [LIST]
column#,listname) a specified column# in matrix. OPS 10-14
A:Matry list( 11-16
max(valueA,valueB) Returns the larger of value4 and  [MATH
valueB. NUM
7:max( 2-15
max(/ist) Returns largest real or complex  [2nd] [LIST]
element in Jist. MATH
2:max( 11-16
max(/istA,listB) Returns a real or complex list of [LIST]
the larger of each pair of elements MATH
in /istA and listB. 2:max(
11-16
max(value,list) Returns a real or complex list of [LIST]
the larger of value or each list MATH
element. 2:max( 11-16
mean(/ist[ freqlist]) Returns the mean of /ist with [LIST]
frequency freqlist. MATH
3:mean( 11-16
median(/ist[ freqlist]) Returns the median of /ist with [LIST]
frequency freqlist. MATH
4:median( 11-16
Med-Med [Xlistname, Fits a median-median model to STAT
Ylistname,freqlist, Xlistname and Ylistname with CALC
regequ) frequency freqglist, and stores the  3:Med-Med
regression equation to regequ.
12-25
Menu("title","text1",labell ~ Generates a menu of up to seven 1 [PRGM
[5...,"text 7", label7]) items during program execution. CTL
C:Menu( 16-14
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Table of Functions and Instructions (continued)

Function or Instruction/
Arguments

Result

Key or Keys/
Menu or Screen/ltem

min(valueA,valueB) Returns smaller of valueA and MATH
valueB. NUM
6:min( 2-15
min(/is?) Returns smallest real or complex [LIST]
element in /list. MATH
1:min( 11-16
min(listA,listB) Returns real or complex list of the (2nd] [LIST]
smaller of each pair of elements MATH
in listA and listB. 1:min( 11-16
min(value,list) Returns a real or complex list of  [2nd] [LIST]
the smaller of value or each list MATH
element. 1:min( 11-16
valueA nCr valueB Returns the number of MATH
combinations of valueA taken PRB
valueB at a time. 3:nCr 2-21
value nCr list Returns a list of the combinations [MATH
of value taken each element in /list PRB
at a time. 3:nCr 2-21
list nCr value Returns a list of the combinations [MATH
of each element in /ist taken value PRB
at a time. 3:nCr 2-21
listA nCr listB Returns a list of the combinations [MATH
of each element in /istA taken PRB
each element in /istB at a time. 3:nCr
2-21
nDeriv(expression,variable,  Returns approximate numerical
valuel,€]) derivative of expression with MATH
respect to variable at value, with ~ 8:nDeriv(
specified €.
2-7
»Nom(effective rate, Computes the nominal interest [FINANCE]
compounding periods) rate. CALC
B:»Nom( 14-12
Normal Sets normal display mode. + [MODE
Normal 1-10
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Function or Instruction/ Key or Keys/

Arguments Result Menu or Screen/ltem
normalcdf(lowerbound, Computes the normal distribution [2nd] [DISTR]
upperbound|,11,G]) probability between lowerbound DISTR
and upperbound for the specified 2:normalcdf(
pand o.
13-27
normalpdf(x[,u,c]) Computes the probability density [2nd] [DISTR]
function for the normal DISTR
distribution at a specified x value 1:normalpdf(
for the specified # and o. 13-29
not(value) Returns 0 if value is # 0. value [TEST]
can be a real number, expression, LOGIC
or list. 4:not( 2-26
valueA nPr valueB Returns the number of
permutations of valueA taken PRB
valueB at a time. 2:nPr 2-21
value nPr list Returns a list of the permutations
of value taken each element in /ist PRB
at a time. 2:nPr 2-21
list nPr value Returns a list of the permutations (MATH
of each element in /ist taken value PRB
at a time. 2:nPr 2-21
listA nPr listB Returns a list of the permutations
of each element in /istA taken PRB
each element in /istB at a time. 2:nPr
2-21
npv(interest rate,CF0, Computes the sum of the present  [2nd] [FINANCE]
CFList[,CFFreq)) values for cash inflows and CALC
outflows. 7:npv( 14-8
valueA or valueB Returns 1 if valueA or valueB is # (2nd] [TEST]
0. valueA and valueB can be real LOGIC
numbers, expressions, or lists. 2:or
2-26

Tables and Reference Information A-17



Table of Functions and Instructions (continued)

Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
Output(row,column,"text")  Displays text beginning at T
specified row and column. I/0
6:Output( 16-19
Output(row,column,value) ~ Displays value beginning at T
specified row and column. I/0
6:Output( 16-19
Param Sets parametric graphing mode.  §
Par 1-11
Pause Suspends program execution until { [PRGM
you press [ENTER]. CTL
8:Pause 16-12
Pause [value] Displays value; suspends program T [PRGM
execution until you press [ENTER]. CTL
8:Pause 16-12

Plot#(type,Xlistname,
Ylistname,mark)

Defines Plot# (1, 2, or 3) of type
Scatter or xyLine for Xlistname
and Ylistname using mark.

+ [STAT PLOT]
PLOTS
1:Plot1(
2:Plot2(
3:Plot3( 12-37

Plot#(type,Xlistname,
freqlist)

Defines Plot# (1, 2, or 3) of type
Histogram or Boxplot for

Xlistname with frequency fireqlist.

+ [STAT PLOT]
PLOTS
1:Plot1(
2:Plot2(
3:Plot3( 12-37

Plot#(type,Xlistname,
freqlist,mark)

Defines Plot# (1, 2, or 3) of type
ModBoxplot for Xlistname with
frequency fieqlist using mark.

+ [STAT PLOT]
PLOTS
1:Plot1(
2:Plot2(
3:Plot3( 12-37

Plot#(type,datalistname,
data axis,mark)

Defines Plot# (1, 2, or 3) of type
NormProbPlot for datalistname

+ [STAT PLOT]
PLOTS

on data axis using mark. data 1:Plot1(
axis canbe X or Y. 2:Plot2(
3:Plot3( 12-37

PlotsOff [1,2,3] Deselects all stat plots or one or [STAT PLOT]

more specified stat plots (1,2, or STAT PLOTS

3). 4:PlotsOff 12-35
PlotsOn [1,2,3] Selects all stat plots or one or [STAT PLOT]

more specified stat plots (1,2, or STAT PLOTS

3). 5:PlotsOn 12-35
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Function or Instruction/
Arguments

Result

Key or Keys/
Menu or Screen/ltem

Pmt_Bgn Specifies an annuity due, where  [2nd] [FINANCE]
payments occur at the beginning CALC
of each payment period. F:Pmt_Bgn
14-13
Pmt_End Specifies an ordinary annuity, [FINANCE]
where payments occur attheend  CALC
of each payment period. E:Pmt_End 14-13
poissoncdf(u,x) Computes a cumulative [DISTR]
probability at x for the discrete DISTR
Poisson distribution with C:poissoncdf(
specified mean p. 13-34
poissonpdf(u,x) Computes a probability at x for the [2nd] [DISTR]
discrete Poisson distribution with ~ DISTR
the specified mean p. B:poissonpdf( 13-33
Polar Sets polar graphing mode. T
Pol 1-11
complex value yPolar Displays complex value in polar
format. CPX
7:»Polar 2-19
PolarGC Sets polar graphing coordinates | [FORMAT]
format. PolarGC 3-13
prgmname Executes the program name. T
CTRL
D:prgm 16-15
SPrn(pmtl,pmt2 Computes the sum, rounded to 2nd] [FINANCE]
[,roundvalue)) roundvalue, of the principal CALC
amount between pmt/ and pmt2  0:ZPrn(
for an amortization schedule.
14-9
prod(/ist[,start,end]) Returns product of list elements  [2nd] [LIST]
between start and end. MATH
6:prod( 11-18
Prompt variableA Prompts for value for variabled, T
[,variableB,...,variable n] then variableB, and so on. 110
2:Prompt 16-18
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Table of Functions and Instructions (continued)

Function or Instruction/
Arguments

Result

Key or Keys/
Menu or Screen/ltem

1-PropZint(x,n Computes a one-proportion T
[,confidence level]) z confidence interval. TESTS
A:1-PropZint( 13-20
2-PropZint(x1,nl,x2,n2 Computes a two-proportion T
[,confidence level]) z confidence interval. TESTS
B:2-PropZint( 13-21
1-PropZTest(p0,x,n Computes a one-proportion z test. T
[,alternative,drawflag]) alternative=1 is <; alternative=0 ~ TESTS

is #; alternative=1 is >.
drawflag=1 draws results;
drawflag=0 calculates results.

5:1-PropZTest(

13-14

2-PropZTest(x/,nl,x2,n2
[,alternative,drawflag])

Computes a two-proportion z test.

alternative=1 is <; alternative=0
is #; alternative=1 is >.
drawflag=1 draws results;
drawflag=0 calculates results.

T [STAT
TESTS
6:2-PropZTest(

13-15
Pt-Change(x,y) Reverses a point at (x.y). (2nd] [DRAW]
POINTS
3:Pt-Change( 8-15
Pt-Off(x,y[,mark]) Erases a point at (x,y) using mark. [DRAW]
POINTS
2:Pt-Off( 8-15
Pt-On(x,y[,mark]) Draws a point at (x,y) using mark. (2nd] [DRAW]
POINTS
1:Pt-On( 8-14
PwrReg [Xlistname, Fits a power regression model to  [STAT
Ylistname,freqlist, Xlistname and Ylistname with CALC
regequ) frequency freqlist, and stores the ~A:PwrReg
regression equation to regequ.
12-27
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Function or Instruction/ Key or Keys/

Arguments Result Menu or Screen/ltem
PxI-Change(row,column) Reverses pixel at (row,column);  [2nd] [DRAW]
0 <row<62and POINTS
0 < column < 94. 6:PxI-Change( 8-16
PxI-Off(row,column) Erases pixel at (row,column); [DRAW]
0<row<62and POINTS
0 < column < 94. 5:PxI-Off( 8-16
PxI-On(row,column) Draws pixel at (row,column); 2nd] [DRAW]
0 <row< 62 and POINTS
0 < column < 94. 4:PxI-On( 8-16
pxI-Test(row,column) Returns 1 if pixel (row, column)  [2nd] [DRAW]
ison, 0 ifitis off; 0 < row <62  POINTS
and 0 < column < 94. 7:pxI-Test(
8-16
P»Rx(r,6) Returns X, given polar [ANGLE]
coordinates » and 0 or a list of ANGLE
polar coordinates. 7:PPRx( 2-24
P»Ry(r,6) Returns Y, given polar [ANGLE]
coordinates » and 0 or a list of ANGLE
polar coordinates. 8:PPRy( 2-24
QuadReg [Xlistname, Fits a quadratic regression model [STAT
Ylistname,freqlist, to Xlistname and Ylistname with  CALC
regequ) frequency freqglist, and stores the  5:QuadReg
regression equation to regequ.
12-25
QuartReg [Xlistname, Fits a quartic regression model to [STAT
Ylistname,freqlist, Xlistname and Ylistname with CALC
regequ) frequency freglist, and stores the  7:QuartReg
regression equation to regequ.
12-26
Radian Sets radian angle mode. + [MODE
Radian 1-11
rand[(numtrials)) Returns a random number MATH
between 0 and 1 for a specified PRB
number of trials numtrials. 1:rand
2-20
randBin(numtrials,prob Generates and displays a random
[,numsimulations]) real number from a specified PRB
Binomial distribution. 7:randBin( 2-22
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Table of Functions and Instructions (continued)

Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
randint( lower,upper Generates and displays a random [MATH
[,numtrials]) integer within a range specified ~ PRB
by lower and upper integer 5:randint(
bounds for a specified number of
trials numtrials. 2-22
randM(rows,columns) Returns a random matrix of rows [MATRX
(1-99) x columns (1-99). MATH
6:randM( 10-13
randNorm(y, of ,numtrials])  Generates and displays a random [MATH
real number from a specified PRB
Normal distribution specified by ~ 6:randNorm(
u and o for a specified number of
trials numtrials.
2-22
re™oi Sets the mode to polar complex (MODE
number mode (re*0i). re*oi 1-12
Real Sets mode to display complex T
results only when you enter Real
complex numbers. 1-12
real(value) Returns the real part of a complex [MATH
number or list of complex CPX
numbers. 2:real( 2-18
RecallGDB Restores all settings stored in the [2nd] [DRAW]
graph database variable GDBn.  STO
4:RecallGDB 8-20
RecallPic Displays the graph and adds the ~ [2nd] [DRAW]
picture stored in Picn. STO
2:RecallPic 8-18
complex value PRect Displays complex value or list in  [MATH
rectangular format. CPX
6:>Rect 2-19
RectGC Sets rectangular graphing T [FORMAT]
coordinates format. RectGC 3-13
ref(matrix) Returns the row-echelon form of  [MATRX
a matrix. MATH
A:ref( 10-15
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Function or Instruction/ Key or Keys/

Arguments Result Menu or Screen/ltem
:Repeat condition Executes commands until T
:commands condition is true. CTL
:End 6:Repeat 16-11
:commands
Return Returns to the calling program. T [PRGM
CTL
E:Return 16-15
round(valuel[,#decimals)) Returns a number, expression,
list, or matrix rounded to NUM
#decimals (< 9). 2:round( 2-13
*row(value,matrix,row) Returns a matrix with row of MATRX
matrix multiplied by value and MATH
stored in row. E:*row( 10-16
row+(matrix,rowA,rowB) Returns a matrix with rowA4 of MATRX
matrix added to rowB and stored MATH
in rowB. D:row+( 10-16
*row+(value,matrix, Returns a matrix with rowA4 of MATRX
rowA,rowB) matrix multiplied by value, added MATH
to rowB, and stored in rowB. F:krow+(
10-16
rowSwap(matrix,rowA, Returns a matrix with rowA of MATRX
rowB) matrix swapped with rowB. MATH
C:rowSwap( 10-16
rref(matrix) Returns the reduced row-echelon [MATRX
form of a matrix. MATH
B:rref( 10-15
RYPr(x,y) Returns R, given rectangular (2nd] [ANGLE]
coordinates x and y or a list of ANGLE
rectangular coordinates. 5:RMPr( 2-24
RYPO(x,y) Returns 6, given rectangular (2nd] [ANGLE]
coordinates x and y or a list of ANGLE
rectangular coordinates. 6:RyPO( 2-24
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Function or Instruction/
Arguments

Result

Key or Keys/
Menu or Screen/ltem

2-SampFTest [listnamel,
listname2,freqlistl,
freqlist2,alternative,
drawflag]

(Data list input)

Performs a two-sample F test.
alternative=A1 is <; alternative=0
is #; alternative=1 is >.
drawflag=1 draws results;
drawflag=0 calculates results.

T [STAT]
TESTS

D:2-SampFTest

13-23

2-SampFTest Sx/,nl,
Sx2,n2[,alternative,
drawflag]

(Summary stats input)

Performs a two-sample F test.
alternative=1 is <; alternative=0
is #; alternative=1 is >.
drawflag=1 draws results;
drawflag=0 calculates results.

+ [STAT
TESTS
D:2-SampFTest

13-23

2-SampTInt [listnamel, Computes a two-sample ¢ T (STAT

listname2, confidence interval. pooled=1 TESTS

freqlistl freqlist2, pools variances; pooled=0 does 0:2-SampTint

confidence level,pooled) not pool variances.
(Data list input) 13-19
2-SampTInt x1,5x1,nl, Computes a two-sample ¢ T

X2,8x2,n2 confidence interval. pooled=1 TESTS

[,confidence level,pooled]  pools variances; pooled=0 does 0:2-SampTint
(Summary stats input) not pool variances. 13-19
2-SampTTest [/istnamel,, Computes a two-sample ¢ test. T

listname?2 freqlistl, alternative=1 is <; alternative=0  TESTS

freglist2,alternative, is #; alternative=1 is >. pooled=1  4:2-SampTTest

pooled,drawflag] pools variances; pooled=0 does
(Data list input) not pool variances. drawflag=1

draws results; drawflag=0
calculates results.

13-13

A-24 Tables and Reference Information



Function or Instruction/
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Key or Keys/

Result Menu or Screen/ltem

2-SampTTest x1,5x1,nl, Computes a two-sample 7 test. T
X2,8x2,n2[,alternative, alternative=1 is <; alternative=0 TESTS

is #; alternative=1 is >. pooled=1  4:2-SampTTest
pools variances; pooled=0 does

not pool variances. drawflag=1

pooled,drawflag]
(Summary stats input)

draws results; drawflag=0
calculates results.

13-13

2-SampZint(oc/,0, Computes a two-sample z T (STAT

[listnamel listname?2, confidence interval. TESTS

freqlistl freqlist2, 9:2-SampZint(

confidence level])
(Data list input) 13-18
2-SampZint(cl, 0, Computes a two-sample z T

Xl,nl,X2,n2 confidence interval. TESTS

[;confidence level]) 9:2-SampZint(
1

(Summary stats input) 3-18
2-SampZTest(ol,0, Computes a two-sample z test. T
[listnamel,listname?2, alternative=1 is <; alternative=0 TESTS

freqlistl freqlist2, is # ; alternative=1 is >. 3:2-SampZTest(
alternative,drawflag]) drawflag=1 draws results;
(Data list input) drawflag=0 calculates results.
13-12
2-SampZTest(o!/,0, Computes a two-sample z test. T (STAT
Xl,nl,X2,n2 alternative="1 is <; alternative=0  TESTS

is #; alternative=1 is >.
drawflag=1 draws results;
drawflag=0 calculates results.

[;alternative,drawflag])
(Summary stats input)

3:2-SampZTest(

13-12

Sci Sets scientific notation display T

mode. Sci 1-10
Select(Xlistname, Selects one or more specific data [LIST]

Ylistname) points from a scatter plot or OPS

xyLine plot (only), and then 8:Select(

stores the selected data points to

two new lists, Xlistname and

Ylistname. 11-12
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Table of Functions and Instructions (continued)

Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
Send(variable) Sends contents of variable to the  §
CBL System or CBR. /10
B:Send( 16-21
seq(expression,variable, Returns list created by evaluating (2nd] [LIST]
begin,end],increment]) expression with regard to OPS
variable, from begin to end by 5:seq(
increment. 11-11
Seq Sets sequence graphing mode. + [MODE
Seq 1-11
Sequential Sets mode to graph functions T
sequentially. Sequential 1-12
SetUpEditor Removes all list names from the  [STAT
stat list editor, and then restores  EDIT
list names L1 through Lé to 5:SetUpEditor
columns 1 through 6. 12-21
SetUpEditor /istnamel Removes all list names from the  [STAT
[listname?2,..., stat list editor, then sets it up to EDIT
listname20) display one or more /istnames in ~ 5:SetUpEditor
the specified order, starting with
column 1. 12-21
Shade(lowerfunc, Draws lowerfunc and upperfunc ~ [2nd] [DRAW]
upperfunc[,Xleft, Xright, in terms of X on the current graph DRAW
pattern,patres]) and uses pattern and patres to 7:Shade(
shade the area bounded by
lowerfunc, upperfunc, Xlefi, and
Xright. 8-10
Shadey2(lowerbound, Draws the density function for the [DISTR]
upperbound,df) % distribution specified by DRAW
degrees of freedom df and shades 3:Shadey?(
the area between lowerbound and
upperbound. 13-36
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Arguments Result Menu or Screen/ltem
ShadeF (lowerbound, Draws the density function for the [2nd] [DISTR]
upperbound, F distribution specified by DRAW
numerator df, numerator df and denominator df 4:ShadeF(
denominator df) and shades the area between
lowerbound and upperbound.
13-36
ShadeNorm(/owerbound, Draws the normal density [DISTR]
upperbound|,11,6]) function specified by p and c and DRAW
shades the area between 1:ShadeNorm(
lowerbound and upperbound. 13-35
Shade_t(lowerbound, Draws the density function for the (2nd] [DISTR]
upperbound,df) Student-t distribution specified by DRAW
degrees of freedom df, and shades 2:Shade_t(
the area between lowerbound and
upperbound.
13-36
Simul Sets mode to graph functions T (MODE
simultaneously. Simul 1-12
sin(value) Returns the sine of a real number, [SIN
expression, or list. 2-3
sin"1(value) Returns the arcsine of a real [SINT]
number, expression, or list. 2-3
sinh(value) Returns the hyperbolic sine of a  [2nd] [CATALOG]
real number, expression, or list.  sinh(
15-10
sinh™(value) Returns the hyperbolic arcsine of [2nd] [CATALOG]
a real number, expression, or list. sinh™(
15-10
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Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
SinReg [iterations, Attempts iterations times to fit a STAT
Xlistname,Ylistname, sinusoidal regression model to CALC
period,regequ) Xlistname and Ylistname usinga  C:SinReg
period guess, and stores the
regression equation to regequ. 12-27
solve(expression,variable, Solves expression for variable, T [MATH
guess,{lower,upper}) given an initial guess and lower MATH
and upper bounds within which 0:solve(
the solution is sought. 2-12
SortA(l/istname) Sorts elements of listname in [LIST]
ascending order. OPS 11-10
1:SortA( 12-20
SortA(keylistname, Sorts elements of keylistname in [LIST]
dependlistl[,dependlist2, ascending order, then sorts each ~ OPS
..,dependlist n]) dependlist as a dependent list. 1:SortA( 11-10
12-20
SortD(/istname) Sorts elements of listname in (2nd] [LIST]
descending order. OPS 11-10
2:SortD( 12-20
SortD(keylistname, Sorts elements of keylistname in ~ [2nd] [LIST]
dependlisti[,dependlist2,..., descending order, then sorts each OPS
dependlist n]) dependlist as a dependent list. 2:SortD( 11-10
12-20
stdDev(/ist[,freqlist]) Returns the standard deviation of [LIST]
the elements in /ist with MATH
frequency fireqlist. 7:stdDev( 11-18
Stop Ends program execution; returns | [PRGM
to home screen. CTL
F:Stop 16-15
Store: valuedvariable Stores value in variable. 1-14
StoreGDB Stores current graph in database [DRAW]
GDBn. STO

3:StoreGDB 8-19
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Key or Keys/
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StorePic Stores current picture in picture  [2nd] [DRAW]
Picn. STO
1:StorePic 8-17
StringpEqu(string,Y= var) Converts string into an equation [CATALOG]
and stores it in Y= var. StringbEqu(
15-8
sub(string,begin,length) Returns a string that is a subset of [2nd] [CATALOG]
another string, from begin to sub(
length. 15-9
sum(list],start,end)) Returns the sum of elements of  [2nd] [LIST]
list from start to end. MATH
5:sum( 11-18
tan(value) Returns the tangent of a real TAN
number, expression,
or list. 2-3
tan"1(value) Returns the arctangent of areal  [2nd] [TAN'1]
number, expression, or list.
2-3
Tangent(expression,value) ~ Draws a line tangent to (2nd] [DRAW]
expression at X=value. DRAW
5:Tangent( 8-8
tanh(value) Returns hyperbolic tangent of a (2nd] [CATALOG]
real number, expression, or list. tanh( 15-10
tanh™1(value) Returns the hyperbolic arctangent [CATALOG]
of a real number, expression, tanh™1(
or list.
15-10
tedf(lowerbound, Computes the Student-¢ 2nd] [DISTR]
upperbound,df) distribution probability between ~ DISTR
lowerbound and upperbound for  5:tcdf(
the specified degrees of freedom
df. 13-31
Text(row,column,textl, Writes text on graph beginning at [2nd] [DRAW]
text2,...,text n) pixel (row,column), where DRAW
0 < row <57 and 0:Text(
0 < column < 94. 8-12

Then
See If:Then
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Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
Time Sets sequence graphs to plot with T [FORMAT]
respect to time. Time 6-8
TInterval [/istname, Computes a ¢ confidence interval. |
freqlist,confidence level) TESTS
(Data list input) 8:Tinterval 13-17
TInterval X,Sx,n Computes a ¢ confidence interval.
[,confidence level) TESTS
(Summary stats input) 8:Tinterval 13-17
tpdf(x,df) Computes the probability density [DISTR]
function (pdf) for the Student- DISTR
distribution at a specified x value 4:tpdf(
with specified degrees of freedom
df. 13-30
Trace Displays the graph and enters
TRACE mode. 3-18
T-Test u0[,listname, Performs a ¢ test with frequency 1 [STAT
freqlist,alternative, freqlist. alternative=-1is <; TESTS
drawflag] alternative=0 is #; alternative=1 2:T-Test
(Data list input) is >. drawflag=1 draws results;
drawflag=0 calculates results.
13-11
T-Test 10, X,Sx,n Performs a ¢ test with frequency 1 [STAT
[,alternative,drawflag] freqlist. alternative=-1is <; TESTS
(Summary stats input) alternative=0 is # ; alternative=1 2:T-Test
is >. drawflag=1 draws results;
drawflag=0 calculates results.
13-11
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Arguments Result Menu or Screen/ltem
tvm_FV[(N.1%,PV,PMT, Computes the future value. (2nd] [FINANCE]
P/Y,C/Y)] CALC
6:tvm_FV 14-7
tvm_I%[(N,PV,PMT,FV, Computes the annual interest rate. [FINANCE]
P/Y,C/Y)] CALC
3:tvm_I% 14-7
tvm_N[(/%,PV,PMT,FV, Computes the number of payment (2nd] [FINANCE]
P/Y,C/V)] periods. CALC
5:tvm_N 14-7
tvm_Pmt[(N./%,PV,FV, Computes the amount of each (2nd] [FINANCE]
P/Y,C/Y)] payment. CALC
2:tvm_Pmt 14-6
tvm_PV([(N.1%,PMT,FV, Computes the present value. (2nd] [FINANCE]
P/Y,C/1)] CALC
4:tvm_PV 14-7
uvAxes Sets sequence graphs to plot u(n) § [FORMAT]
on the x-axis and v(n) on the uv
y-axis. 6-8
uwAxes Sets sequence graphs to plot u(n) § [FORMAT]
on the x-axis and w(n) on the y- uw
axis. 6-8
1-Var Stats [Xlistname, Performs one-variable analysis on [STAT
freqglist] the data in Xlistname with CALC
frequency freqglist. 1:1-Var Stats  12-25
2-Var Stats [Xlistname, Performs two-variable analysis on [STAT
Ylistname,freqlist] the data in Xlistname and CALC
Ylistname with frequency freqglist. 2:2-Var Stats
12-25
variance(/ist[ freqlist]) Returns the variance of the [LIST]
elements in /ist with frequency MATH
freqlist. 8:variance( 11-18
Vertical x Draws a vertical line [DRAW]
at x. DRAW
4:Vertical 8-6
vwAxes Sets sequence graphs to plot v(n) | [FORMAT]
on the x-axis and w(n) on the y- vw
axis. 6-8
Web Sets sequence graphs to trace as T [FORMAT]
webs. Web 6-8
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Table of Functions and Instructions (continued)

Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
:While condition Executes commands while T
:commands condition is true. CTL
:End 5:While 16-11
:command
valueA xor valueB Returns 1 if only valueA or [TEST]
valueB = 0. valueA and valueB LOGIC
can be real numbers, expressions, 3:xor
or lists. 2-26
ZBox Displays a graph, lets you drawa 7§
box that defines a new viewing ZOOM
window, and updates the window. 1:ZBox
3-20
ZDecimal Adjusts the viewing window so T [ZOOM
that AX=0.1 and AY=0.1, and Z00M
displays the graph screen with the  4:ZDecimal
origin centered on the screen.
3-21
Zinteger Redefines the viewing window T (z0OM
using these dimensions: ZOOM
AX=1 Xscl=10 8:ZInteger
AY=1 Yscl=10 3-22
Zinterval of listname, Computes a z confidence interval. T
freqlist,confidence level] TESTS
(Data list input) 7:Zinterval  13-16
Zinterval o,x,n Computes a z confidence interval. T
[;confidence level] TESTS
(Summary stats input) 7:Zinterval  13-16
Zoom In Magnifies the part of the graph 7§
that surrounds the cursor location. ~ ZOOM
2:Zoom In 3-21
Zoom Out Displays a greater portion of the 7§
graph, centered on the cursor ZOOM
location. 3:Zoom Out  3-21
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Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
ZoomFit Recalculates Ymin and Ymaxto
include the minimum and ZOOM
maximum Y values, between 0:ZoomFit
Xmin and Xmax, of the selected
functions and replots the
functions. 3-22
ZoomRcl Graphs the selected functions ina T [ZOOM
user-defined viewing window. MEMORY
3:ZoomRcl 3-23
ZoomStat Redefines the viewing window so 1 [ZOOM
that all statistical data points are ZOOM
displayed. 9:ZoomStat  3-22
ZoomSto Immediately stores the current T (ZOOM
viewing window. MEMORY
2:ZoomSto 3-23
ZPrevious Replots the graph using the T (z0OM
window variables of the graph MEMORY
that was displayed before you 1:ZPrevious
executed the last ZOOM
instruction. 3-23
ZSquare Adjusts the X or Y window T (z0OM
settings so that each pixel ZOOM
represents an equal width and 5:ZSquare
height in the coordinate system,
and updates the viewing window.
3-21
ZStandard Replots the functions T
immediately, updating the ZOOM
window variables to the default 6:ZStandard
values. 3-22
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Table of Functions and Instructions (continued)

Function or Instruction/

Arguments

Result

Key or Keys/
Menu or Screen/ltem

Z-Test(u0,0[,listname,
freqlist,alternative,

drawflag])
(Data list input)

Performs a z test with frequency
freqlist. alternative=-1is <;
alternative=0 is #; alternative=1
is >. drawflag=1 draws results;
drawflag=0 calculates results.

T [STAT]
TESTS

1:Z-Test(

13-10

Z-Test(u0,0,X,n
[,alternative,drawflag])
(Summary stats input)

Performs a z test. alternative=-1

is <; alternative=0 is #;

alternative=1 is >. drawflag=1
draws results; drawflag=0

calculates results.

+ [STAT
TESTS
1:Z-Test(

13-10

ZTrig

Replots the functions

immediately, updating the
window variables to preset values
for plotting trig functions.

T [Zoom)
ZOOM

7:ZTrig
3-22

Factorial: value!

Returns factorial of value.

Y
;UE
o2

2-21

Factorial: /ist!

Returns factorial of /ist elements.

R IEF(R
._}j)_>' —
mI

2-21

Degrees notation: value®

Interprets value as degrees;
designates degrees in DMS

format.

2nd] [ANGLE]
GLE

=2
vz

2-23

Radian: angle’

Interprets angle as radians.

i

nd) [ANGLE]
GLE
2-24

Transpose: matrix?

Returns a matrix in which each
element (row, column) is swapped
with the corresponding element

(column, row) of matrix.

@z
S|=z

NZ
—l)_>|:_u'
Tx<

10-12
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Function or Instruction/

Arguments Result Menu or Screen/ltem
x"root™value Returns x*root of value. MATH
MATH
5:X 2-6
x"root\list Returns x™root of list elements. MATH
MATH
5:X 2-6
list*\[value Returns /ist roots of value. MATH
MATH
5:X 2-6
listAX\[listB Returns /istA roots of listB. MATH
MATH
5:X 2-6
Cube: value® Returns the cube of a real or MATH
complex number, expression, list, MATH
or square matrix. 3:3 2-6
10-10
Cube root: 3y (value) Returns the cube root of a real or
complex number, expression, or MATH
list. 4:3( 2-6
Equal: valueA=valueB Returns 1 if valued = valueB. [TEST]
Returns 0 if valueA # valueB. TEST
valueA and valueB can be real or =
complex numbers, expressions, 2-25
lists, or matrices. 10-11
Not equal: valueA#valueB Returns 1 if valued # valueB. [TEST]
Returns 0 if valued = valueB. TEST
valueA and valueB can be real or  2:#
complex numbers, expressions, 2-25
lists, or matrices. 10-11
Less than: valueA<valueB Returns 1 if valued < valueB. [TEST]
Returns 0 if value4 > valueB. TEST
valueA and valueB can be real or  5:<
complex numbers, expressions, or
lists. 2-25
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Table of Functions and Instructions (continued)

Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
Greater than: Returns 1 if valueA > valueB. (2nd] [TEST]
valueA>valueB Returns 0 if valueA < valueB. TEST
valueA and valueB can be real or  3:>
complex numbers, expressions, or
lists. 2-25
Less than or equal: Returns 1 if valueA < valueB. (2nd) [TEST]
valueA<valueB Returns 0 if valued > valueB. TEST
valueA and valueB can be real or  6:<
complex numbers, expressions, or
lists. 2-25
Greater than or equal: Returns 1 if valued >valueB. 2nd] [TEST]
valueA>valueB Returns 0 if valued < valueB. TEST
valueA and valueB can be real or  4:>
complex numbers, expressions, or
lists. 2-25
Inverse: value ! Returns 1 divided by a real or
complex number or expression.
2-3
Inverse: list ™ Returns 1 divided by list
elements. 2-3
Inverse: matrix™! Returns matrix inverted. 10-10
Square: value? Returns value multiplied by itself.
value can be a real or complex
number or expression.
2-3
Square: lis2 Returns /ist elements squared.
2-3
Square: matrix? Returns matrix multiplied by
itself. 10-10
Powers: value®*power Returns value raised to power.
value can be a real or complex
number or expression. 2-3
Powers: list*power Returns /ist elements raised to
power. 2-3
Powers: valueMlist Returns value raised to list
elements. 2-3

A-36 Tables and Reference Information



Function or Instruction/
Arguments

Result

Key or Keys/
Menu or Screen/ltem

Powers: matrix®*power

Returns matrix elements raised to

power. 10-10
Negation: -value Returns the negative of areal or ()
complex number, expression, list, 2-4
or matrix. 10-9
Power of ten: 107 (value) Returns 10 raised to the value [10%]
power. value can be a real or
complex number or expression.
2-4
Power of ten: 10*(list) Returns a list of 10 raised to the [10]
list power. 2-4
Square root: / (value) Returns square root of a real or [V]
complex number, expression, or
list. 2-3
Multiplication: Returns valueA times valueB.
valueA*valueB 2-3
Multiplication: Returns value times each /ist
value*list element. 2-3
Multiplication: Returns each /ist element times
list*value value. 2-3
Multiplication: Returns /ist4 elements times listB
listA*listB elements. 2-3
Multiplication: Returns value times matrix
value*matrix elements. 10-9
Multiplication: Returns matrixA times matrixB.
matrixA%*matrixB 10-9
Division: valueA/valueB Returns valueA divided by =
valueB. 2-3
Division: list/value Returns /ist elements divided by  [£]
value. 2-3
Division: value/ list Returns value divided by /ist =
elements. 2-3
Division: listA/listB Returns /istA elements divided by [£]
listB elements. 2-3
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Table of Functions and Instructions (continued)

Function or Instruction/

Key or Keys/

Arguments Result Menu or Screen/ltem
Addition: valueA+valueB Returns valueA plus valueB. 2-3
Addition: list¥value Returns list in which value is
added to each /ist element. 2-3
Addition: listA+listB Returns /istA elements plus /istB
elements. 2-3

Addition: Returns matrixA elements plus

matrixA+matrixB matrixB elements. 10-9
Concatenation: Concatenates two or more strings.

string I +string?2 15-6
Subtraction: Subtracts valueB from valueA. =]

valueA-valueB 2-3
Subtraction: Subtracts /ist elements from =

value-list value. 2-3
Subtraction: Subtracts value from list =]

list-value elements. 2-3
Subtraction: Subtracts /istB elements from =

listA-listB list4 elements. 2-3
Subtraction: Subtracts matrixB elements from [5]

matrixA-matrixB matrixA4 elements. 10-9
Minutes notation: Interprets minutes angle [ANGLE]

degrees®minutes' measurement as minutes. ANGLE

seconds" 2:' 2-23
Seconds notation: Interprets seconds angle ALPHA] "]

degrees®minutes’ measurement as seconds.

seconds" 2-23
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TI-82 STATS Menu Map

The TI-82 STATS Menu Map begins at the top-left corner of the keyboard and
follows the keyboard layout from left to right. Default values and settings are shown.

Y=
|

[

T

1

(Func mode) (Par mode) (Pol mode) (Seq mode)
Plot1 Plot2 Plot3 Plot1 Plot2 Plot3 Plot1 Plot2 Plot3 Plot1 Plot2 Plot3
“Y1= “XI1T= Srl= nMin=1
“Y2= Y1T= 2= “u(n)=
“Y3= “X2T= 3= u(nMin)=
“Y4= Y2T= r4= “v(n)=
5= v(nMin)=
“Y9= “X6T= ré= w(n)=
“Y0= Y6T= w(nMin)=
(2nd) [STAT PLOT] (2nd] [STAT F;LOT]
[ T 1
STAT PLOTS (PRGM editor) (PRGM editor) (PRGM editor)
1:Plot1...Off PLOTS TYPE MARK
L L1120 1:Plot1( 1:Scatter 1:0
2:Plot2...0ff 2:Plot2( 2:xyLine 2:+
L L1L20O 3:Plot3( 3:Histogram 3
3:Plot3...0ff 4:PlotsOff 4:ModBoxplot
L L1120 5:PlotsOn 5:Boxplot
4:PlotsOff 6:NormProbPlot
5:PlotsOn
[ T T 1
(Func mode) (Par mode) (Pol mode) (Seq mode)
WINDOW WINDOW WINDOW WINDOW
Xmin=-10 Tmin=0 Omin=0 nMin=1
Xmax=10 Tmax=n*2 Omax=rk2 nMax=10
Xscl=1 Tstep=n/24 Ostep=1/24 PlotStart=1
Ymin=-10 Xmin=-10 Xmin=-10 PlotStep=1
Ymax=10 Xmax=10 Xmax=10 Xmin=-10
Yscl=1 Xscl=1 Xscl=1 Xmax=10
Xres=1 Ymin=-10 Ymin=-10 Xscl=1
Ymax=10 Ymax=10 Ymin=-10
Yscl=1 Yscl=1 Ymax=10
Yscl=1
[TBLSET] [TBLSET]
TABLE SETUP (PRGM editor)
TbiStart=0 TABLE SETUP
ATbl=1 Indpnt:Auto Ask

Indpnt:Auto Ask
Depend:Auto Ask

Depend:Auto Ask
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TI-82 STATS Menu Map (continued)

ZOOM
1

[ 1
Z00M MEMORY MEMORY

1:ZBox 1:ZPrevious (Set Factors...)

2:Zoom In 2:ZoomSto ZOOM FACTORS

3:Zoom Out 3:ZoomRcl XFact=4
4:ZDecimal 4:SetFactors... YFact=4
5:ZSquare

6:ZStandard

7:ZTrig

8:ZInteger

9:ZoomStat

0:ZoomFit

(2nd) [FORMAT]
|

T 1
(Func/Par/Pol modes) (Seq mode)

RectGC PolarGC Time Web uv vw uw
CoordOn CoordOff RectGC PolarGC
GridOff GridOn CoordOn CoordOff
AxesOn AxesOff GridOff GridOn
LabelOff LabelOn AxesOn AxesOff
ExprOn ExprOff LabelOff LabelOn

ExprOn ExprOff
(2nd] [CAITC]

I T T 1
(Func mode) (Par mode) (Pol mode) (Seq mode)
CALCULATE CALCULATE CALCULATE CALCULATE
1:value 1:value 1:value 1:value
2:zero 2:dy/dx 2:dy/dx
3:minimum 3:dy/dt 3:dr/do
4:maximum 4:dx/dt
S:intersect
6:dy/dx
7:Jf(x)dx
Normal Sci Eng
Float 0123456789
Radian Degree
Func Par Pol Seq

Connected Dot
Sequential Simul
Real a+bi re”6¢
Full Horiz G-T
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[LINK]
|
[

SEND RECEIVE

1:All+... 1:Receive

2:All-...

3:Prgm...

4:List...

5:Lists to TIS82...

6:GDB...

7:Pic...

8:Matrix...

9:Real...

0:Complex...

A:Y-Vars...

B:String...

C:Back Up...

STAT

= T 1

EDIT CALC TESTS

1:Edit... 1:1-Var Stats 1:Z-Test...

2:SortA( 2:2-Var Stats 2:T-Test...

3:SortD( 3:Med-Med 3:2-SampZTest...

4:ClrList 4:LinReg(ax+b) 4:2-SampTTest...

5:SetUpEditor 5:QuadReg 5:1-PropZTest...
6:CubicReg 6:2-PropZTest...
7:QuartReg 7:ZInterval...
8:LinReg(a+bx) 8:TInterval...
9:LnReg 9:2-SampZint...
0:ExpReg 0:2-SampTInt...
A:PwrReg A:1-PropZint...
B:Logistic B:2-PropZint...
C:SinReg C:y*-Test...

D:2-SampF Test...
E:LinRegTTest...
F:ANOVA(
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TI-82 STATS Menu Map (continued)

[LisT]
|
I

NAMES OoPS MATH
1:listname 1:SortA( 1:min(
2:listname 2:SortD( 2:max(
3:listname 3:dim( 3:mean(

4:Fill( 4:median(

5:seq( S:sum(

6:cumSum( 6:prod(

7:AList( 7:stdDev(

8:Select( 8:variance(

9:augment(

0:Listrmatr(

A:Matrplist(

B:L

I T T 1
MATH NUM CPX PRB
1:>Frac 1:abs( 1:conj( 1:rand
2:pDec 2:round( 2:real( 2:nPr
33 3:iPart( 3:imag( 3:nCr
4:3\( 4:fPart( 4:angle( 4:!
5:XV 5:int( 5:abs( 5:randInt(
6:fMin( 6:min( 6:PRect 6:randNorm(
7:fMax( 7:max( 7:»Polar 7:randBin(
8:nDeriv( 8:lem(
9:fnlnt( 9:ged(
0:Solver...
[2nd) [TesT]
I 1

TEST LOGIC
1:= 1:and
2:# 2:0r
3> 3:xor
4:> 4:not(
5:<
6:<
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[ANGLE]
I l T 1 I—I
NAMES MATH EDIT ANGLE
1:[A] 1:det( 1:[A] 1:°
2:[B] 2:.T 2:[B] 2:
3:[C] 3:dim( 3:[C] 3:r
4:[D] 4:Fill( 4:[D] 4:»DMS
5:[E] 5:identity( 5:[E] 5:R»Pr(
6:[F] 6:randM( 6:[F] 6:RIPO(
7:1G] 7:augment( 7:1G] T:PPRx(
8:[H] 8:Matrlist( 8:[H] 8:PPRy(
9:[1] 9:Listtmatr( 9:[1]
0:[J] 0:cumSum( 0:[J]
Acref(
B:rref(
C:rowSwap(
D:row+(
E:+row(
F:xrow+(
1
T T 1
EXEC EDIT NEW
1:name 1:name 1:Create New
2:name 2:name
I T 1
(PRGM editor) (PRGM editor) (PRGM editor)
CTL /0 EXEC
1:1f 1:Input 1:name
2:Then 2:Prompt 2:name
3:Else 3:Disp
4:For( 4:DispGraph
5:While 5:DispTable
6:Repeat 6:Output(
7:End 7:getKey
8:Pause 8:ClrHome
9:Lbl 9:ClrTable
0:Goto 0:GetCalc(
A:IS>( A:Get(
B:DS<( B:Send(
C:Menu(
D:prgm
E:Return
F:Stop
G:DelVar

H:GraphStyle(
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TI-82 STATS Menu Map (continued)

[DRAW]
I
[

DRAW POINTS STO
1:ClrDraw 1:Pt-On( 1:StorePic
2:Line( 2:Pt-Off( 2:RecallPic
3:Horizontal 3:Pt-Change( 3:StoreGDB
4:Vertical 4:Px1-On( 4:RecallGDB
5:Tangent( 5:PxI-Off(
6:DrawF 6:PxI-Change(
7:Shade( 7:pxI-Test(
8:Drawlnv
9:Circle(
0:Text(
A:Pen
|
I 1

VARS Y-VARS
1:Window... 1:Function...
2:Zoom... 2:Parametric...
3:GDB... 3:Polar...
4:Picture... 4:0n/Off...
5:Statistics...
6:Table...
7:String...
VARS

[ : T T
(Window...) (Window...) (Window...)
XY T/0 U/VIW
1:Xmin 1:Tmin 1:u(nMin)
2:Xmax 2:Tmax 2:v(nMin)
3:Xscl 3:Tstep 3:w(nMin)
4:Ymin 4:0min 4:nMin
5:Ymax 5:0max 5:nMax
6:Yscl 6:0step 6:PlotStart
7:Xres 7:PlotStep
8:aX
9:AY
0:XFact
A:YFact
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VARS

T T
(Zoom...) (Zoom...) (Zoom...)

7ZXIZY 771/76 U
1:ZXmin 1:ZTmin 1:Zu(nMin)
2:ZXmax 2:ZTmax 2:Zv(nMin)
3:ZXscl 3:ZTstep 3:Zw(nMin)
4:ZYmin 4:7Z6min 4:ZnMin
5:ZYmax 5:Z6max 5:ZnMax
6:ZYscl 6:Z0step 6:ZPlotStart
7:ZXres 7:ZPlotStep
VARS
T T
(GDB...) (Picture...)
GRAPH DATABASE PICTURE
1:GDB1 1:Picl
2:GDB2 2:Pic2
9:GDB9 9:Pic9
0:GDB0 0:Pic0
VARS
| T T T T
(Statistics...) (Statistics...) (Statistics...) (Statistics...) (Statistics...)
XY z EQ TEST PTS
1:n 1:3x 1:RegEQ 1:p 1:x1
2:X 2:3x2 2:a 2:z 2:y1
3:Sx 32y 3:b 3:t 3:x2
4:0x 4:Zy2 4:c 42 4:y2
5y 5:Txy 5:d 5:F 5:x3
6:Sy 6:e 6:df 6:y3
7:0y 7:r 7:p 7:Q1
8:minX 8:r2 8:p1 8:Med
9:maxX 9:R? 9:p2 9:Q3
0:minY 0:s
A:maxY A:X1
B:X2
C:Sx1
D:Sx2
E:Sxp
F:nl
G:n2
H:lower
L:upper
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TI-82 STATS Menu Map (continued)

VARS
T 1
(Table...) (String...)
TABLE STRING
1:TbiStart 1:Str1
2:ATbl 2:Str2
3:ThlInput 3:Str3
4:Str4
9:Str9
0:Str0
Y-VARS
I : T T 1
(Function...) (Parametric...) (Polar...) (On/Off...)
FUNCTION PARAMETRIC POLAR ON/OFF
1:Y1 1:X1T 1:r1 1:FnOn
2:Y2 2:Y1T 2:r2 2:FnOff
3:Y3 3:XetT 3:r3
4:Y4 4:Y2T 4:r4
5:r5
9:Y9 A:X6T 6:1r6
0:Y0 B:YeT
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[DISTR]
|
I

DISTR
1:normalpdf(
2:normalcdf(
3:invNorm(
4:tpdf(
S:tedf(

6: 2 pdf(
7ay 2 edf(
8:Fpdf(
9:Fedf(
0:binompdf(
A:binomcdf(
B:poissonpdf(
C:poissoncdf(
D:geometpdf(
E:geometcdf(

(2nd] [FINANCE]
|

1
DRAW
1:ShadeNorm(
2:Shade_t(
3:Shadey *(
4:ShadeF(

I

CALC
1:TVM Solver...
2:tvm_Pmt
3:tvm_I%
4:tvm_PV
S:tvm_N
6:tvm_FV
T:npv(
8:irr(

9:bal(
0:XPrn(
A:XInt(
B:»Nom(
CEff(
D:dbd(
E:Pmt_End
F:Pmt_Bgn

VARS
1:N
2:1%
3:PV
4:PMT
5:FV
6:P/Y
7:C/Y
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TI-82 STATS Menu Map (continued)

[MEM]
—

MEMORY
1:Check RAM...
2:Delete...
3:Clear Entries
4:ClrAllLists
5:Reset...

MEMORY (Reset...)
1

MEMORY
|

[
(Check RAM...)
MEM FREE 27225

Real 15
Complex 0
List 0
Matrix 0
Y-Vars 240
Prgm 14
Pic 0
GDB 0
String 0

I
(All Memory...)
RESET MEMORY
1:No

2:Reset

Resetting memory erases
all data and programs.
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1
(Defaults...)

RESET DEFAULTS
1:No

2:Reset

T
(Delete...)
DELETE FROM...
1:All..
2:Real...
3:Complex...
4:List...
5:Matrix...
6:Y-Vars...
7:Prgm...
8:Pic...
9:GDB...
0:String...

(2nd) [CATALOG]

I_,
CATALOG
cosh(
cosh™1(

EqupString(
expr(

inString(
length(
sinh(
sinh"1(
StringpEqu(
sub(

tanh(
tanh™1(

1
(Reset...)
RESET
1:All Memory...
2:Defaults...



Variables

User Variables

System Variables

The TI-82 STATS uses the variables listed below in various
ways. Some variables are restricted to specific data types.

The variables A through Z and 6 are defined as real or complex
numbers. You may store to them. The TI-82 STATS can update
X, Y, R, 6, and T during graphing, so you may want to avoid
using these variables to store nongraphing data.

The variables (list names) L1 through Lé are restricted to lists;
you cannot store another type of data to them.

The variables (matrix names) [A] through [J] are restricted to
matrices; you cannot store another type of data to them.

The variables Pic1 through Pic9 and Pic0 are restricted to
pictures; you cannot store another type of data to them.

The variables GDB1 through GDB9 and GDBO are restricted to
graph databases; you cannot store another type of data to them.

The variables Str1 through Str9 and Str0 are restricted to
strings; you cannot store another type of data to them.

You can store any string of characters, functions, instructions, or
variables to the functions Y, (1 through 9, and 0), Xn1/YnT (1
through 6), rn (1 through 6), u(n), v(n), and w(n) directly or
through the Y= editor. The validity of the string is determined
when the function is evaluated.

The variables below must be real numbers. You may store to
them. Since the TI-82 STATS can update some of them, as the
result of a ZOOM, for example, you may want to avoid using
these variables to store nongraphing data.

¢ Xmin, Xmax, Xscl, AX, XFact, Tstep, PlotStart, nMin, and
other window variables.

e ZXmin, ZXmax, ZXscl, ZTstep, ZPlotStart, Zu(nMin), and
other ZOOM variables.

The variables below are reserved for use by the TI-82 STATS.
You cannot store to them.

n, X, Sx, ox, minX, maxX, Zy, Zy2, 3xy, a, b, ¢, RegEQ, x1, x2,
v1,z t,F, %2, b, X1, Sx1, n1, lower, upper, r2, R2 and other
statistical variables.
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Statistics Formulas

This section contains statistics formulas for the Logistic and SinReg regressions,
ANOVA, 2-SampFTest, and 2-SampTTest.

Logistic

SinReg

The logistic regression algorithm applies nonlinear recursive
least-squares techniques to optimize the following cost function:

J= (e )
_Z:‘ 1+aebxi 7
i=

which is the sum of the squares of the residual errors,

where: x = the independent variable list
y = the dependent variable list
N = the dimension of the lists

This technique attempts to estimate the constants a, b, and ¢
recursively to make J as small as possible.

The sine regression algorithm applies nonlinear recursive least-
squares techniques to optimize the following cost function:

N
J= Z[a sin(bx; +c) +d —y,~]2
i=1
which is the sum of the squares of the residual errors,

where: x = the independent variable list
y = the dependent variable list
N = the dimension of the lists

This technique attempts to recursively estimate the constants a,
b, ¢, and d to make J as small as possible.
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ANOVA( The ANOVA F statistic is:

_ Factor MS
Error MS

The mean squares (MS) that make up F are:

Factor MS = M
Factor df
Error Ms = 2170 58
Error df

The sum of squares (SS) that make up the mean squares are:

I
Factor SS = Zn[(f,- -X)2

i=1

I
Error §S = Z(n,» -1)Sx;2

i=1

The degrees of freedom df that make up the mean squares are:

Factor df =1 -1 =numerator df for F

I
Errordf = Z(n,- —-1) =denominator df for F
i=1

where: I = number of populations

x; = the mean of each list

Sxi = the standard deviation of each list
the length of each list

the mean of all lists

=] 3
[l
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Statistics Formulas (continued)

2-SampFTest Below is the definition for the 2-SampF Test.

Sx1, Sx2 = Sample standard deviations having n;-1
and n,-1 degrees of freedom df,
respectively.

2
F = F-statistic = (SXIJ
Sx2

dfx, ni-1, n,-1) = Fpdf( ) with degrees of freedom
df, n1-1, and n,-1

p = reported p value

2-SampFTest for the alternative hypothesis 6; > o,.

p ij(x,nl -Ln,-1dx
F

2-SampFTest for the alternative hypothesis 6 < 5.

F
p :If(x,nl—l,nz—l)dx
0

2-SampFTest for the alternative hypothesis 61 # 6,. Limits
must satisfy the following:

Lbnd 00

%2 If(x,nl —Ln,-1)dx = Jf(x,nl —1,n, —1)dx
0 Ubnd

where: [Lbnd,Ubnd] = lower and upper limits

The F-statistic is used as the bound producing the smallest
integral. The remaining bound is selected to achieve the
preceding integral’s equality relationship.
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2-SampTTest The following is the definition for the 2-SampTTest. The two-
sample ¢ statistic with degrees of freedom df'is:

where the computation of S and df are dependent on whether the
variances are pooled. If the variances are not pooled:

S = /S)C]z +SX22
ni na

(SX]Z + S)szjz

- ni n2

df =

4 1 (Sx12j2+ 1 (Sx22)2
I’ll_l nq n2—1 ny

otherwise:

(}’ll - 1)SX12 +(}’l2 —l)SX22

Sx, =
)4 ar
1 1
S:‘ —+— 5xp
np  njp
df =njp+ny=2

and Sxp is the pooled variance.
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Financial Formulas

This section contains financial formulas for computing time value of money,
amortization, cash flow, interest-rate conversions, and days between dates.

Time Value of i=[e xn(x +1))] -1
Money
where: PMT #0
y =C/Y+P/Y
x =(01 x1%)+C/Y
C/Y = compounding periods per year
P/Y = payment periods per year
1% = interest rate per year

i =(CFV+Py)1+N) -

where: PMT =0

The iteration used to compute i:
1-(1+i)™N

0= PV + PMT xG{
1

}+FV x(1+i)™N

1%=100xC/Y x[e(*Inx +D) —]

where: x =i
y =PY+C/Y
G =1+ixk
where: k = 0 for end-of-period payments
k =1 for beginning-of-period payments

[PMTXGi -FV xij
PMT x G; + PV xi
In(1+1)

N =

where: i#0
N =7(PV+FV)+PMT

where: i =0
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Time Value of -
Money PMT = —- x {PV +L}\{7V}
(Continued) Gi (a+n*-1

where: i#0

PMT =~(PV +FV)+N

where: i =0
X G; X (7:
pyo| PMTXG: _ ] 1 PMTXG,
i (1+i)N i
where: iz0

PV =~(FV + PMT xN)

where: i =0
X . X .
FV:—PMT. G’—(1+i)N><(PV+—PMT. G’j
i i
where: i#0

FV =~(PV +PMT xN)

where: i=0
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Financial Formulas (continued)

Amortization

If computing bal(), pmt2 = npmt
Let bal(0) = RND(PYV)
Iterate from m = 1 to pm2
{ I, = RND[RND12(=i x bal(m -1))]
bal(m) =bal(m —1) =1, + RND(PMT)
then:

bal() = bal(pmt2)
2 Prn()=bal(pmt2)—bal(pmtl)
SInt()=(pmt2—pmtl +1) X RND(PMT) -Z Prn()

where: RND = round the display to the number of
decimal places selected

RNDI12 = round to 12 decimal places

Balance, principal, and interest are dependent on the values of
PMT, PV, I%, and pmt1 and pmz2.
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Cash Flow N (=1 +1)m)
npv() = CFy + > CEy(1+i) S0
1
j=1

J
where: §; = Zni izl
’ i=1

0 j=0

Net present value is dependent on the values of the initial cash
flow (CF)), subsequent cash flows (CFj), frequency of each
cash flow (nj), and the specified interest rate (7).

irr() = 100 x i, where i satisfies npv() =0

Internal rate of return is dependent on the values of the initial
cash flow (CFy) and subsequent cash flows (CFj).

i = 1%+ 100
Interest Rate PEFF( ) =100 x (e CP X In(x +1) —1)
Conversions
where: x = .01 x NOM + CP

PNom( ) =100 x CP x| el = CPxIn(x +D) ]

where: x = .01 X EFF
EFF = effective rate
CP = compounding periods
NOM = nominal rate
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Financial Formulas (continued)

Days between With the dbd( function, you can enter or compute a date within
Dates the range Jan. 1, 1950, through Dec. 31, 2049.

Actual/actual day-count method (assumes actual number of
days per month and actual number of days per year):

dbd( (days between dates) =
Number of Days II - Number of Days I

Number of Days I = (Y7-YB) % 365
+ (number of days MB to M1)
+ DT1
. (Y1-vB)
4

Number of Days Il = (Y2-YB) x 365
+ (number of days MB to M2)
+ DT2
N (Y2-YB)
4

where: M1 = month of first date
DT1 = day of first date
Y1 = year of first date
M?2 = month of second date
DT2 = day of second date
Y2 = year of second date
MB = base month (January)
DB = base day (1)
YB = base year (first year after leap year)
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Battery Information

When to Replace
the Batteries

Effects of
Replacing the
Batteries

Battery
Precautions

The TI-82 STATS uses five batteries: four AAA alkaline
batteries and one lithium battery. The lithium battery provides
auxiliary power to retain memory while you replace the AAA
batteries.

When the battery voltage level drops below a usable level, the
TI-82 STATS displays this message when you turn on the unit.

Vour batteries
are low,.

Eecommend
change of
batteries.

After this message is first displayed, you can expect the
batteries to function for about one or two weeks, depending on
usage. (This one-week to two-week period is based on tests with
alkaline batteries; the performance of other kinds of batteries

may vary.)
The low-battery message continues to be displayed each time
you turn on the unit until you replace the batteries. If you do not

replace the batteries within about two weeks, the calculator may
turn off by itself or fail to turn on until you install new batteries.

Replace the lithium battery every three or four years.

Do not remove both types of batteries (AAA and lithium
auxiliary) at the same time. Do not allow the batteries to lose
power completely. If you follow these guidelines and the steps
for replacing batteries on page B-3, you can replace either type
of battery without losing any information in memory.

Take these precautions when replacing batteries.

¢ Do not mix new and used batteries. Do not mix brands (or
types within brands) of batteries.

* Do not mix rechargeable and nonrechargeable batteries.

» Install batteries according to polarity (+ and -) diagrams.

* Do not place nonrechargeable batteries in a battery
recharger.

e Properly dispose of used batteries immediately. Do not leave
them within the reach of children.

¢ Do not incinerate batteries.
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Replacing the
Batteries

To replace the batteries, follow these steps.

1. Turn off the calculator. Replace the slide cover over the
keyboard to avoid inadvertently turning on the calculator.
Turn the back of the calculator toward you.

2. Hold the calculator upright. Place your thumb on the oval
indentation on the battery cover. Push down and toward you
to slide the cover about Y4 inch (6 mm). Lift off the cover to
expose the battery compartment.

Note: To avoid loss of information stored in memory, you
must turn off the calculator. Do not remove the AAA
batteries and the lithium battery simultaneously.

3. Replace all four AAA alkaline batteries at the same time. Or,
replace the lithium battery.

To replace the AAA alkaline batteries, remove all four
discharged AAA batteries and install new ones according
to the polarity (+ and ) diagrams in the battery
compartment.

To remove the lithium battery, place your index finger on
the battery. Insert the tip of a ball-point pen (or similar
instrument) under the battery at the small opening
provided in the battery compartment. Carefully pry the
battery upward, holding it with your thumb and finger.
(There is a spring that pushes against the underside of the
battery.)

Install the new battery, + side up, by inserting the battery
and gently snapping it in with your finger. Use a CR1616
or CR1620 (or equivalent) lithium battery.

4. Replace the battery compartment cover. Turn the calculator
on and adjust the display contrast, if necessary (step 1; page
B-4).
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In Case of Difficulty

Handling a To handle a difficulty, follow these steps.

Difficulty

L.

If you cannot see anything on the screen, the contrast may
need to be adjusted.

To darken the screen, press and release [2nd], and then press
and hold [] until the display is sufficiently dark.

To lighten the screen, press and release 2nd], and then press
and hold [+] until the display is sufficiently light.

If an error menu is displayed, follow the steps in Chapter 1.
Refer to pages B-5 through B-9 for details about specific
errors, if necessary.

If a checkerboard cursor is displayed, then either you
have entered the maximum number of characters in a
prompt, or memory is full. If memory is full, press
[MEM] 2 to select 2:Delete, and then delete some items from
memory (Chapter 18).

If the busy indicator (dotted line) is displayed, a graph or
program has been paused; the TI-82 STATS is waiting for
input. Press to continue or press to break.

If the calculator does not seem to work at all, be sure the
batteries are fresh and that they are installed properly. Refer
to battery information on pages B-2 and B-3.
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Error Conditions

When the TI-82 STATS detects an error, it displays ERR:message and an error menu.
Chapter 1 describes the general steps for correcting errors. This table contains each
error type, possible causes, and suggestions for correction.

Error Type

Possible Causes and Suggested Remedies

ARCHIVED VAR

ARGUMENT

BAD GUESS

BOUND

BREAK

DATA TYPE

DIM MISMATCH

DIVIDE BY 0

A function or instruction is archived and therefore cannot be
executed or edited. Use the unarchive command to unarchive
the variable before using it.

A function or instruction does not have the correct number of
arguments. See Appendix A and the appropriate chapter.

e Ina CALC operation, you specified a Guess that is not
between Left Bound and Right Bound.

« For the solve( function or the equation solver, you specified a
guess that is not between lower and upper.

* Your guess and several points around it are undefined.
Examine a graph of the function. If the equation has a solution,
change the bounds and/or the initial guess.

» Ina CALC operation or with Select(, you defined
Left Bound > Right Bound.

« In fMin(, fMax(, solve(, or the equation solver, you entered
lower > upper-.

You pressed the key to break execution of a program, to
halt a DRAW instruction, or to stop evaluation of an expression.

You entered a value or variable that is the wrong data type.

« For a function (including implied multiplication) or an
instruction, you entered an argument that is an invalid data
type, such as a complex number where a real number is
required. See Appendix A and the appropriate chapter.

« In an editor, you entered a type that is not allowed, such as a
matrix entered as an element in the stat list editor. See the
appropriate chapter.

* You attempted to store to an incorrect data type, such as a
matrix, to a list.

You attempted to perform an operation that references more
than one list or matrix, but the dimensions do not match.

* You attempted to divide by zero. This error is not returned
during graphing. The TI-82 STATS allows for undefined
values on a graph.

* You attempted a linear regression with a vertical line.
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Error Conditions (continued)

Error Type

Possible Causes and Suggested Remedies

DOMAIN

Duplicate Name

Error in Xmit

ILLEGAL NEST

INCREMENT

INVALID

You specified an argument to a function or instruction
outside the valid range. This error is not returned during
graphing. The TI-82 STATS allows for undefined values on a
graph. See Appendix A and the appropriate chapter.

You attempted a logarithmic or power regression with a -X or
an exponential or power regression with a -Y.

You attempted to compute ZPrn( or ZInt( with pmt2 < pmtl.

A variable you attempted to transmit cannot be transmitted
because a variable with that name already exists in the receiving
unit.

The TI-82 STATS was unable to transmit an item. Check to
see that the cable is firmly connected to both units and that
the receiving unit is in receive mode.

You pressed to break during transmission.

You attempted to perform a backup from a TI-82 to a
TI-82 STATS.

You attempted to transfer data (other than L1 through Le)
from a TI-82 STATS to a TI-82.

You attempted to transfer L1 through Leé from a TI-82 STATS
to a TI-82 without using 5:Lists to TI82 on the LINK SEND
menu.

You attempted to use an invalid function in an argument to a
function, such as seq( within expression for seq(.

The increment in seq( is 0 or has the wrong sign. This error
is not returned during graphing. The TI-82 STATS allows for
undefined values on a graph.

The increment in a For( loop is 0.

You attempted to reference a variable or use a function where
it is not valid. For example, Yn cannot reference Y, Xmin, AX,
or TblStart.

You attempted to reference a variable or function that was
transferred from the TI-82 and is not valid for the

TI-82 STATS. For example, you may have transferred Un-1
to the TI-82 STATS from the TI-82 and then tried to
reference it.

In Seq mode, you attempted to graph a phase plot without
defining both equations of the phase plot.
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Error Type

Possible Causes and Suggested Remedies

INVALID (cont.)

INVALID DIM

ITERATIONS

LABEL

MEMORY

In Seq mode, you attempted to graph a recursive sequence
without having input the correct number of initial conditions.

In Seq mode, you attempted to reference terms other than
(n-1) or (n-2).

You attempted to designate a graph style that is invalid
within the current graph mode.

You attempted to use Select( without having selected (turned
on) at least one xyLine or scatter plot.

You specified dimensions for an argument that are not
appropriate for the operation.

You specified a list dimension as something other than an
integer between 1 and 999.

You specified a matrix dimension as something other than an
integer between 1 and 99.

You attempted to invert a matrix that is not square.

The solve( function or the equation solver has exceeded the
maximum number of permitted iterations. Examine a graph
of the function. If the equation has a solution, change the
bounds, or the initial guess, or both.

irr( has exceeded the maximum number of permitted
iterations.

When computing I%, the maximum number of iterations was
exceeded.

The label in the Goto instruction is not defined with a Lbl
instruction in the program.

Memory is insufficient to perform the instruction or function.
You must delete items from memory (Chapter 18) before
executing the instruction or function.

Recursive problems return this error; for example, graphing the
equation Y1=Y1.

Branching out of an If/Then, For(, While, or Repeat loop with a
Goto also can return this error because the End statement that
terminates the loop is never reached.

General Information B-7



Error Conditions (continued)

Error Type

Possible Causes and Suggested Remedies

MemoryFull

MODE

NO SIGN CHNG

NONREAL ANS

OVERFLOW

RESERVED

SINGULAR MAT

* You are unable to transmit an item because the receiving
unit’s available memory is insufficient. You may skip the
item or exit receive mode.

« During a memory backup, the receiving unit’s available
memory is insufficient to receive all items in the sending
unit’s memory. A message indicates the number of bytes the
sending unit must delete to do the memory backup. Delete
items and try again.

You attempted to store to a window variable in another graphing
mode or to perform an instruction while in the wrong mode; for
example, DrawlInv in a graphing mode other than Func.

« The solve( function or the equation solver did not detect a
sign change.

* You attempted to compute 1% when FV, (N¥PMT), and PV are
all > 0, or when FV, (N¥PMT), and PV are all < 0.

* You attempted to compute irr( when neither CFList nor CFO
is > 0, or when neither CFList nor CFO is < 0.

In Real mode, the result of a calculation yielded a complex result.
This error is not returned during graphing. The TI-82 STATS
allows for undefined values on a graph.

You attempted to enter, or you have calculated, a number that is
beyond the range of the calculator. This error is not returned
during graphing. The TI-82 STATS allows for undefined values
on a graph.

You attempted to use a system variable inappropriately. See
Appendix A.

e A singular matrix (determinant = 0) is not valid as the
argument for 1.

« The SinReg instruction or a polynomial regression generated
a singular matrix (determinant = 0) because it could not find
a solution, or a solution does not exist.

This error is not returned during graphing. The TI-82 STATS
allows for undefined values on a graph.
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Error Type

Possible Causes and Suggested Remedies

SINGULARITY

STAT

STAT PLOT

SYNTAX

TOL NOT MET

UNDEFINED

WINDOW RANGE

ZOOM

expression in the solve( function or the equation solver contains
a singularity (a point at which the function is not defined).
Examine a graph of the function. If the equation has a solution,
change the bounds or the initial guess or both.

You attempted a stat calculation with lists that are not
appropriate.

 Statistical analyses must have at least two data points.

* Med-Med must have at least three points in each partition.
* When you use a frequency list, its elements must be > 0.
¢ (Xmax — Xmin) / Xscl must be < 47 for a histogram.

You attempted to display a graph when a stat plot that uses an
undefined list is turned on.

The command contains a syntax error. Look for misplaced
functions, arguments, parentheses, or commas. See Appendix A
and the appropriate chapter.

You requested a tolerance to which the algorithm cannot return
an accurate result.

You referenced a variable that is not currently defined. For
example, you referenced a stat variable when there is no current
calculation because a list has been edited, or you referenced a
variable when the variable is not valid for the current
calculation, such as a after Med-Med.

A problem exists with the window variables.

* You defined Xmax < Xmin or Ymax < Ymin.

* You defined 6max < 6min and 6step > 0 (or vice versa).
* You attempted to define Tstep=0.

* You defined Tmax < Tmin and Tstep > 0 (or vice versa).

*  Window variables are too small or too large to graph correctly.
You may have attempted to zoom in or zoom out to a point that
exceeds the TI-82 STATS numerical range.

* A point or a line, instead of a box, is defined in ZBox.
* A ZOOM operation returned a math error.
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Accuracy Information

Computational
Accuracy

Graphing
Accuracy

To maximize accuracy, the TI-82 STATS carries more digits
internally than it displays. Values are stored in memory using up
to 14 digits with a two-digit exponent.

You can store a value in the window variables using up to 10
digits (12 for Xscl, Yscl, Tstep, and Ostep).

Displayed values are rounded as specified by the mode
setting with a maximum of 10 digits and a two-digit
exponent.

RegEQ displays up to 14 digits in Float mode. Using a fixed-
decimal setting other than Float causes RegEQ results to be
rounded and stored with the specified number of decimal
places.

Xmin is the center of the leftmost pixel, Xmax is the center of
the next-to-the-rightmost pixel. (The rightmost pixel is reserved
for the busy indicator.) AX is the distance between the centers of
two adjacent pixels.

In Full screen mode, AX is calculated as
(Xmax - Xmin) / 94. In G-T split-screen mode, AX is
calculated as (Xmax — Xmin) / 46.

If you enter a value for AX from the home screen or a
program in Full screen mode, Xmax is calculated as
Xmin + AX * 94. In G-T split-screen mode, Xmax is
calculated as Xmin + AX # 46.

Ymin is the center of the next-to-the-bottom pixel; Ymax is the
center of the top pixel. AY is the distance between the centers of
two adjacent pixels.

In Full screen mode, AY is calculated as

(Ymax - Ymin) / 62. In Horiz split-screen mode, AY is
calculated as (Ymax - Ymin) / 30. In G-T split-screen mode,
AY is calculated as (Ymax — Ymin) / 50.

If you enter a value for AY from the home screen or a
program in Full screen mode, Ymax is calculated as
Ymin + AY * 62. In Horiz split-screen mode, Ymax is
calculated as Ymin + AY #* 30. In G-T split-screen mode,
Ymax is calculated as Ymin + AY = 50.
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Graphing
Accuracy
(continued)

Function Limits

Function Results

Cursor coordinates are displayed as eight-character numbers
(which may include a negative sign, decimal point, and
exponent) when Float mode is selected. X and Y are updated
with a maximum accuracy of eight digits.

minimum and maximum on the CALCULATE menu are
calculated with a tolerance of 1E-5; [f(x)dx is calculated at 1E-3.
Therefore, the result displayed may not be accurate to all eight
displayed digits. For most functions, at least five accurate digits
exist. For fMin(, fMax(, and fnint( on the MATH menu and solve(
in the CATALOG, the tolerance can be specified.

Function

Range of Input Values

sin x, cos x, tan x
sin"!x, cos™ x

In x, log x

eX

10*

sinh x, cosh x
tanh x

sinh™! x

cosh™x

tanh™ x

\x (real mode)

vx (complex mode)
x!

0 < |x| < 1012 (radian or degree)
“1<x<1

10-100<x< 10100

-10100 < x < 230.25850929940
-10100 < x < 100

x| £230.25850929940

|x| < 10100

x| <5 x 109

1<x<5x%x10%

“1<x<1

0<x<10100

x| < 10100

-.5 < x £69, where x is a multiple of .5

Function

Range of Result

sin! x, tan"1 x
cos1x

-90° to 90° or -1/2 to n/2 (radians)
0° to 180°  or 0 to 1 (radians)
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Texas Instruments Support and Service

For General
Information

Service and
warranty
information

For more information about TI products and services, contact TI
by e-mail or visit the TI Internet address.

E-mail inquiries: ticares@ti.com
Home Page: education.ti.com

For information about the length and terms of the warranty or
about product service, refer to the warranty statement enclosed
with this product or contact your local Texas Instruments
retailer/distributor.
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Index

+  (addition), 2-3, 438

x2cdf( (chi-square cdf), 13-31, A-3
x2pdf( (chi-square pdf), 13-31, A~
x2-Test (chi-square test), /3-22, A~
: (colon), 6, 16-5

+  (concatenation), /5-6, A-38

3 (cube), 2-6, 4-35

3J( (cube root), 2-6, A-35

°  (degrees notation), 2-3, A-34
(division), 2-3, 437

(equal-to relational test), 2-25, 4A-35
(factorial), 221, A-34

(graph style, animate), 3-9
(graph style, dot), 3-9

(graph style, line), 3-9

(greater than), 225, 4-35
(greater than or equal to), 225, A-35
(inverse), 2-3, 8-9, 10-10, A-36
(less than), 2-25, A-35

(less than or equal to), 2-25, A-36
(list indicator), /14

(matrix indicator), /0-7
(minutes notation), 2-23, 438
(multiplication), 2-3, 4-37
(negation), /23, 24, A-37

(not equal to), 2-25, A-35
(parentheses), 123

(pi), 2+

(pixel mark), 8-15, 12-34

(pixel mark), 8-15, 12-34

(pixel mark), 8-15, 12-34

(plot type, box), 12-33

(plot type, histogram), /2-32
(plot type, modified box), /12-32
(plot type, normal probability), 12-33
(power), 2-3, A-36, A-37

107 ( (power of ten), 24, A-37

Xy (root), 2-6, A-35

" (seconds notation), 223, 4-38

2 (square), 2-3, A-36

vV ( (square root), 2-3, A-37

» Store, 1-14, A28

(string indicator), 15-3

- (subtraction), 2-3, 4A-38

-A-

¥ TS AN ANV VS =N
~ —_—

+ 03 ¥

NEFE"

a+bi (rectangular complex mode), /-2,
2-16,4-3
above graph style(™), 3-9

abs( (absolute value), 2-13, 2-19, 10-10,
A2
accuracy information
computational and graphing, B-10
graphing, 3-17
function limits and results, B-/1
addition (+), 2-3, 438
alpha cursor, /-5
alpha key, 3
alpha-lock, /-8
alternative hypothesis, /3-7
amortization
bal( (amortization balance), /4-9, A-3
calculating schedules, /4-9
formula, 456
ZInt( (sum of interest),/4-9, A-12
¥Prn( (sum of principal), /49, A-19
and (Boolean operator), 2-26, A-2
angle(, 2-19, A2
ANGLE menu, 2-23
angle modes, /-11
animate graph style (1), 3-9
ANOVA( (one-way variance analysis),
1325,42
formula, 4-51
Ans (last answer), /-8, A2
APD™ (Automatic Power Down™), /-2
applications. See examples, applications
arccosine (cos™(), 2-3
arcsine (sin™1(), 2-3
arctangent (tan™1(), 2-3
augment(, /0-14, 11-15, A-3
Automatic Power Down™ (APD™), /-2
automatic regression equation, /2-22
automatic residual list (RESID), 12-22
axes format, sequence graphing, 6-8
axes, displaying (AxesOn, AxesOff),
3-14,4-3
AxesOff, 3-14, 4-3
AxesOn, 3-14, A-3

-B-

backing up calculator memory, /9,
19-10

bal( (amortization balance), /4-9, A-3

batteries, /-2, B2

below graph style (&), 3-9

binomcdf(, /13-33, A3

binompdf(, /13-33, A3

Index-1



Index (continued)

Boolean logic, 2-26

box pixel mark (0), §-15, 12-34
Boxplot plot type (), 1233
busy indicator, /4

-C-

CALCULATE menu, 3-25
Calculate output option, /3-6, 138
cash flow
calculating, 14-8
formula, 4A-57
irr( (internal rate of return), /4-8, A-13
npv( (net present value), /4-8, A-17
CATALOG, 152
CBL™ System, 1621, 19-3, A-10
CBR™, 16-21, 19-3, A-10
Check RAM (memory screen), /82
chi-square cdf (y2cdf(), 13-31, A-3
chi-square pdf (x2pdf(), 13-31, A4
chi-square test (y2-Test), 1322, A4
Circle( (draw circle), 8-11, A~
Clear Entries, /184, A~
clearing
entries (Clear Entries), /84, A4
all lists (CIrAllLists), 184, A~
drawing (ClrDraw), 84, A~
home screen (ClrHome), 16-20, A~
list (ClrList), 12-20, A~
table (ClrTable), 1620, A+
ClirAllLists (clear all lists), /184, A~
ClrDraw (clear drawing), 84, A+
ClrHome (clear home screen), 16-20, A~
CirList (clear list), 12-20, A~
CirTable (clear table), 16-20, A~
coefficients of determination (r2, R2),
1223
colon separator (z), 6, 16-5
combinations (nCr), 221, A-16

- C (continued) -

complex
modes (a+bi, re’0i), 1-12, 2-16, A3,
A22
numbers, /-12, 2-16, 2-18, 422
compounding-periods-per-year variable
(CIY), 144, 14-14
concatenation (+), /56, A-38
confidence intervals, /3-8, 13-16 - 13-21
conj( (conjugate), 2-18, A+

Index-2

Connected (plotting mode), /-/1, A4
contrast (display), /-3
convergence, sequence graphing, 6-/2
conversions
»Dec (to decimal), 2-5, 4-5
»DMS (to degrees/minutes/ seconds),
224, A7
»Eff (to effective interest rate), /4-12,
A-7
EqurString( (equation-to-string
conversion), 15-7, A-8
»Frac (to fraction conversion), 2-5,
A-10
Listrmatr( (list-to-matrix conversion),
10-14, 11-15, A-14
Matnlist( (matrix-to-list conversion),
10-14, 11-16, A-15
»Nom (to nominal interest rate
conversion), /4-12, A-16
»Polar (to polar conversion), 2-79,
A-19
P»Rx(, PPRy( (polar-to-rectangular
conversion), 224, A=21
»Rect (to rectangular conversion), 2-79,
A22
RYPr(, RPO( (rectangular-to-polar
conversion), 224, A23
String?Equ( (string-to-equation
conversion), 15-8, A-29
CoordOff, 3-14, A-5
CoordOn, 3-14, A-5
correlation coefficient (r), /1223, 1225 -
12227
cos( (cosine), 2-3, A5
cos™1( (arccosine), 2-3, 4-5
cosh( (hyperbolic cosine), 15-10, A-5

- D (continued) -

cosh™( (hyperbolic arccosine), 15-10, A-5

cosine (cos(), 2-3, A5

cross pixel mark (+), 8§-15, 12-34

cube (3), 2-6, 435

cube root (3(), 2-6, 4-35

CubicReg (cubic regression), /226, A-5

cubic regression (CubicReg), /226, A-5

cumulative sum (cumSum(), /0-15,
11-12, A-5

cumSum( (cumulative sum), /10-15,
11-12, 4-5



cursors, /-5, 1-8
C/Y (compounding-periods-per-year
variable), 144, 14-14

-D-

Data input option, /3-6, 137

days between dates (dbd(), /4-13, A-5,
A-58

dbd( (days between dates), /4-13, A-5,
A-58

»Dec (to decimal conversion), 2-5, 4-5

decimal mode (float or fixed), /-/0

decrement and skip (DS<(), /6-14, A-7

definite integral, 2-7, 328, 4-8, 56

Degree angle mode, /-11,2-23, A6

degrees notation (°), 2-3, A-34

DELETE FROM menu, /8-3

delete variable contents (DelVar), 16-15,
A6

DelVar (delete variable contents), /6-15,
A6

DependAsk, 7-3, 7-5, A6

DependAuto, 7-3, 7-5, A6

derivative. See numerical derivative

det( (determinant), /0-12, A-6

determinant (det(), /0-12, A6

DiagnosticOff, /12-23, A6

DiagnosticOn, /223, A6

diagnostics display mode(r, r2, R2), 12-23

differentiation, 2-8, 3-28, 4-8, 56

- D (continued) -

dimensioning a list or matrix, /0-12,
10-13,11-11, A6
dim( (dimension), /0-12, 11-11, A6
>dim( (assign dimension), /0-13, 11-11,
A6
Disp (display), 16-18, A6
DispGraph (display graph), /6-19, A-7
display contrast, /-3
display cursors, /-5
DispTable (display table), /6-19, A-7
DISTR (distributions menu), /3-29
DISTR DRAW (distributions drawing
menu), /335
distribution functions
binomcdf(, /13-33, A3
binompdf(, /1333, 4-3
x2cdf(, 13-31, A-3

2pdf(, 1331, A4
Fedf(, 13-32, A8
Fpdf(, 13-32, 4-9
geometcdf(, /13-34, A-10
geometpdf(, /334, A-11
invNorm(, /3-30, A-12
normalcdf(, /3-30, A-17
normalpdf(, /1329, A-17
poissoncdf(, /3-34, 499
poissonpdf(, /3-33, A-19
tedf(, 13-31, A-29
tpdf(, 71330, 429
distribution shading instructions
Shadey?(, 13-36, A-26
ShadeF(, /13-36, 427
ShadeNorm(, /13-35, A-27
Shade_t(, /13-36, 427
division (/), 2-3, 4A-37
DMS (degrees/minutes/seconds entry
notation), 223, 4-38
»DMS (to degrees/minutes/seconds), 2-24,
A-7
dot graph style (), 39
dot pixel mark (+), 8-15, 12-34
Dot (plotting mode), /-11, A-7
DrawF (draw a function), 89, 4-7

Index-3



Index (continued)

- D (continued) -

drawing on a graph
circles (Circle(), 8-11
functions and inverses (DrawF,
Drawlinv), §-9
lines (Horizontal, Line(, Vertical),
86, 87
line segments (Line(), 8-5
pixels (PxI-Change, PxI-Off, PxI-On,
pxI-Test), 8-16
points (Pt-Change, Pt-Off, Pt-On),
8-14
tangents (Tangent), §-8
text (Text), §-12
using Pen, 8-/3
Drawlnv (draw inverse), 89, 4-7
DRAW menu, §-3
DRAW instructions, 8-3 - 8-16
Draw output option, /36 - 138
DRAW POINTS menu, §-74
DRAW STO (draw store menu), §-/7
dr/d6 operation on a graph, 56
DS<( (decrement and skip), /6-14, A-7
DuplicateName menu, /9-5
dx/dt operation on a graph, 3-28, 4-8

dy/dx operation on a graph, 3-28, 4-8, 56

-E-

e (constant), 2~

e”( (exponential), 2+, A-7
E (exponent), /-7, 1-10, A-7
edit keys table, /-8

»Eff( (to effective interest rate), 14-12, A-7

Else, 16-10

End, /16-12, A8

Eng (engineering notation mode), /-/0,
A8

entry cursor, /-5

ENTRY (last entry key), /-16

EOS™ (Equation Operating System), /=22

eqn (equation variable), 2-8, 2-12
equal-to relational test (=), 225, 4-35

Equation Operating System (EOS™), /22

Equation Solver, 2-8
equations with multiple roots, 2-12

- E (continued) -
Equ»String( (equation-to-string

conversion), /15-7, A-8

Index-4

errors

diagnosing and correcting, /24
messages, B

examples—applications

area between curves, 17-11

areas of regular n-sided polygons,
17-16

box plots, 172

cobweb attractors, /7-8

fundamental theorem of calculus, /7-/4

guess the coefficients, 17-9

inequalities, /7-5

mortgage payments /7-18

parametric equations: ferris wheel
problem, 17-12

piecewise functions, /74

Sierpinski triangle, /7-7

solving a system of nonlinear equations,
176

unit circle and trig curves, 17-10

examples—Getting Started

box with lid 9 - 16
defining a, 9
defining a table of values, /0
finding calculated maximum, /6
setting the viewing window, /2
tracing the graph, /3
zooming in on the graph, /5
zooming in on the table, 7/
coin flip, 2-2
compound interest, /4-3
drawing a tangent line, 82
financing a car, /4-2
forest and trees, 6-2
generating a sequence, //-2
graphing a circle, 3-2
mean height of a population, /3-2
path of a ball, 4-2
pendulum lengths and periods, /22
polar rose, 52



- E (continued) -

examples—@Getting Started (continued)
quadratic formula
converting to a fraction, 7
displaying complex results, §
entering a calculation, 6
roots of a, 7-2
sending variables, /9-2
solving a system of linear equations,
10-2
unit circle, 9-2
volume of a cylinder, /62
examples—miscellaneous
convergence, 6-/2
daylight hours in Alaska, /1228
calculating outstanding loan balances,
14-10
predator-prey model, 6-13
exponential regression (ExpReg), 12-26,
A8
expr( (string-to-expression conversion),
15-7, A8
ExpReg (exponential regression), /2-26,
A8
expression, /-6
converting from string (expr(), 15-7,
A8
turning on and off (ExprOn, ExprOff),
3-14, A-8
ExprOff (expression off), 3-14, A8
ExprOn (expression on), 3-/4, A-8

-F-

Jf(x)dx operation on a graph, 3-28
factorial (1), 2-21, A-34
family of curves, 3-16
Fedf(, 13-32, A-8
Fill(, 10-13, A-8
FINANCE CALC menu, /4-5
FINANCE VARS menu, /4-14
financial functions
amortization schedules, /4-9
cash flows, /4-8
days between dates, /4-/3
interest rate conversions, /4-/2
payment method, /4-/3
time value of money (TVM), /46

- F (continued) -

Fix (fixed-decimal mode), /-10, 4-8
fixed-decimal mode (Fix), /-10, A-8
Float (floating-decimal mode), /-10, A-8
floating-decimal mode (Float), /-/0, A8
fMax( (function maximum), 2-6, 4-9
fMin( (function minimum), 2-6, 4A-9
fnint( (function integral), 2-7, A-9
FnOff (function off), 3-8, 4-9
FnOn (function on), 3-8, 49
For(, 16-10, A9
format settings, 313, 6-8
formulas
amortization, 4-56
ANOVA, 4-51
cash flow, 4-57
days between dates, 4-58
factorial, 2-21
interest rate conversions, A=57
logistic regression, 4=50
sine regression, 450
time value of money, 4-54
two-sample F-Test, 4-52
two-sample ¢ test, 453
fPart( (fractional part), 2-14, 10-11, A9
Fpdf(, 13-32, 4-9
»Frac (to fraction), 2-5, 4-10
free-moving cursor, 3-/7
frequency, 12-24
Full (full-screen mode), /-12, A-10
full-screen mode (Full), 7-12, A-10
Func (function graphing mode), /-/1,
A-10
function, definition of, /-7
function graphing, 3-/ — 328
accuracy, 3-17
CALC (calculate menu), 3-25
defining and displaying, 3-3
defining in the Y= editor, 3-5
defining on the home screen, in a
program, 3-6
deselecting, 3-7
displaying, 3-3, 3-11, 3-15
evaluating, 36
family of curves, 3-16
format settings, 3-13

- F (continued) -

Function graphing (continued)

Index-5



Index (continued)

free-moving cursor, 3-/7
graph styles, 3-9
maximum of (fMax(), 2-6, A-9
minimum of (fMin(), 2-6, A-9
modes, 1-11, 34, A-10
moving the cursor to a value, 3-79
overlaying functions on a graph, 3-/6
panning, 3-/9
pausing or stopping a graph, 3-/5
Quick Zoom, 3-19
selecting, 3-7, 3-8, A9
shading, 3-/0
Smart Graph, 3-/5
tracing, 3-/8
window variables, 3-11, 3-12
Y= editor, 3-5
viewing window, 3-/1
AX and AY window variables, 3-/2
ZOOM menu, 3-20
ZOOM MEMORY menu, 323
function integral (fnint(), 2-7, A-9
functions and instructions table, 42 — 42
future value, 14-5, 14-7, 14-14
present value, /14-5, 14-7, 14-14
FV (future-value variable), /44, 14-14

-G -

gcd( (greatest common divisor), 2-15,
A-10

GDB (graph database), 8-19

geometcdf(, /13-34, A-10

geometpdf(, /334, A-10

Get( (get data from CBL or CBR), 16-21,
A-10

GetCalc( (get data from TI-82 STATS),
1621, A-10

getKey, 1620, A-10

Getting Started, / — I8. See also examples,
Getting Started

Goto, /16-13, A-10

Index-6

- G (continued) -

graph database (GDB), §-19

graphing modes, /-/1

graphing-order modes, /-2

GraphStyle(, 16-15, A-11

graph styles, 3-9

graph-table split-screen mode (G-T), /-12,
9-5, A-11

greater than (>), 2-25, A-35

greater than or equal to (2), 225, A-35

greatest common divisor (ged(), 2-15,
A-10

greatest integer (int(), 2-/4, 10-11, A-12

GridOff, 3-14, A-11

GridOn, 3-14, A-11

G-T (graph-table split-screen mode), /-/2,
9-5, A-11

-H-

Histogram plot type (dw), /2-32

home screen, 7+

Horiz (horizontal split-screen mode), /-12,
94, A-11

hyperbolic functions, /5-10

Horizontal (draw line), 86 - 8-7, A-11

hypothesis tests, /13-10 - 13-15

i (complex number constant), 2-/7
1% (annual interest rate variable), /44,
14-14

identity(, 10-13, A-11
If instructions

If, 169, A-11

If-Then, 16-9, A-11

If-Then-Else, 16-10, A-11
imag( (imaginary part), 2-18, A-11
imaginary part (imag(), 2-18, 4-11
implied multiplication, /-23
increment and skip (1S>(), 16-13, A-13
IndpntAsk, 7-3, A-12
IndpntAuto, 7-3, A-12
independent variable, 7-3, 4-12
inferential stat editors, /3-6



-1 (continued) -

inferential statistics. See also stat tests;
confidence intervals
alternative hypotheses, /3-7
bypassing editors, /3-8
calculating test results (Calculate),
13-8
confidence interval calculations, /3-8,
13-16 - 1321
data input or stats input, /3-7
entering argument values, /3-7
graphing test results (Draw), /3-8
input descriptions table, /3-26
pooled option, /3-8
STAT TESTS menu, /3-9
test and interval output variables, /328
Input, 16-16, 16-17, A-12
insert cursor, /-5
inString( (in string), /5-7, A-12
instruction, definition of, /-7
int( (greatest integer), 2-14, 10-11, A-12
Zlnt( (sum of interest), /49, A-12
integer part (iPart(), 2-14, 10-11, A-12
integral. See numerical integral
interest rate conversions
calculating, 14-12
»Eff( (compute effective interest rate),
14-12, 4-7
formula, 4A-57
»Nom( (compute nominal interest rate),
14-12, A-16
internal rate of return (irr(), /4-8, A-13
intersect operation on a graph, 3-27
inverse (1), 2-3, 89, 10-10, A-36
inverse cumulative normal distribution
(invNorm(), /3-30, A-12
inverse trig functions, 2-3
invNorm( (inverse cumulative normal
distribution), /3-30, A-12
iPart( (integer part), 2-14, 10-11, A-12
irr( (internal rate of return), /4-8, A-13
I1S>( (increment and skip), /16-13, A-13

keyboard

layout, 2, 3

math operations, 2-3
key-code diagram, /6-20

-L-

L (user-created list name symbol), //-/6,
A-13
LabelOff, 3-14, A-13
LabelOn, 3-14, A-13
labels
graph, 3-14, A-13
program, /6-13, A-13
Last Entry, /-6
Lbl (label), 16-13, A-13
lem( (least common multiple), 2-15, 4-13
least common multiple (lem(), 2-15, 4-13
length( of string, /58, A-13
less than (<), 2-25, A-35
less than or equal to (<), 2-25, A-36
line graph style (%), 3-9
Line( (draw line), 8-5, A-13
line segments, drawing, §-5
lines, drawing, 8-6, 87
linking
receiving items, /9-5
to a CBL System or CBR, /9-3
to a PC or Macintosh, /9-3
to a TI-82, 19-3, 198
transmitting items, /9-6
two TI-82 STATS units, /9-3
LINK RECEIVE menu, /9-5
LINK SEND menu, /9~
LinReg(a+bx) (linear regression), /2-26,
A-14
LinReg(ax+b) (linear regression), 1225,
A-14
LinRegTTest (linear regression ¢ test),
1324, A-14
AList(, 11-12, A-14
LIST MATH menu, /7-17
Listhmatr( (lists-to-matrix conversion),
10-14, 11-15, A-14
LIST NAMES menu, //-6
LIST OPS menu, /7-10

- L (continued) -
lists, 11-1 —11-18

Index-7



Index (continued)

accessing an element, //-5
attaching formulas, //-7, 12-14
clearing all elements, /2-12, 1220
copying, 11-5
creating, /-3, 12-12
deleting from memory, //-5, 18-3
detaching formulas, /78, 12-16
dimension, /14, 11-11
entering list names, /-6, 12-11
indicator ({}), /14
naming lists, 17-3
storing and displaying, /7~
transmitting to and from TI-82, /9~
using in expressions, //-9
using to graph a family of curves, 3-16,
11-5
using to select data points from a plot,
11-13
using with math functions, //-9
using with math operations, 2-3
In(, 24, A-14
LnReg (logarithmic regression), /2-26,
A-14
log(, 24, A-14
logic (Boolean) operators, 226
Logistic (regression), 12-27, A-15
logistic regression formula, 4-50

MATH CPX (complex menu), 2-/8
MATH menu, 2-5
MATH NUM (number menu), 2-/3
math operations, keyboard, 2-3
MATH PRB (probability menu), 2-20
Matrlist( (matrix-to-list conversion),
10-14, 11-16, A-15
matrices, 10-1 — 10-16
accessing elements, 10-8
copying, 10-8
defined, /10-3
deleting from memory, /04
dimensions, 10-3, 10-12, 10-13
displaying a matrix, /0-8
displaying matrix elements, /0~
editing matrix elements, /0-6

- M (continued) -

matrices, (continued)
indicator ([ ]), 10-7

Index-8

inverse (1), 10-10
math functions, 109 — 10-11
matrix math functions (det(, T, dim(,
Fill(, identity(, randM(, augment(,
Matnrlist(, Listmatr(, cumSum(),
10-12 - 10-16
referencing in expressions, /0-7
relational operations, /0-11
row operations(ref(, rref(, rowSwap(,
row+(, xrow(, xrow+( ), /0-15
selecting, 10-3
viewing, 10-5
MATRX EDIT menu, /0-3
MATRX MATH menu, /0-12
MATRX NAMES menu, /0-7
max( (maximum), 2-15, 11-17, A-15
maximum of a function (fMax(), 2-6, 4-9
maximum operation on a graph, 327
mean(, //-17, A-15
median(, /1-17, A-15
Med-Med (median-median), /2-25, 4-15
memory
backing up, 719-10
checking available, /82
clearing all list elements from, /84
clearing entries from, /84
deleting items from, /8-3
insufficient during transmission, /9-5
resetting defaults, /8-6
resetting memory, /8-5
MEMORY menu, /8-2
Menu( (define menu), /16-14, A-15
menus, 4, 1-19
defining (Menu(), 16-14, A-15
map, A-39
scrolling, /-19
min( (minimum), 2-/5, 11-17, A-16
minimum operation on a graph, 327
minimum of a function (fMin(), 2-6, A9
minutes notation ('), 223, A-38
ModBoxplot plot type (L), /2-32

- M (continued) -

modified box plot type (G==), 12-32
mode settings, /-9
a+bi (complex rectangular), /-/2, 2-16,
A-3
re*0i (complex polar), /-2, 2-16, A-22
Connected (plotting), /-11, A4



Degree (angle), /-11, 224, A6

Dot (plotting), /-11, A-7

Eng (notation), /-10, A-8

Fix (decimal), /-10, A-8

Float (decimal), /-10, A8

Full (screen), 1-12, A-10

Func (graphing), /-11, A-10

G-T (screen), 1-12, A-11

Horiz (screen), /-12, A-11

Normal (notation), /-/0, A-16

Par/Param (graphing), 1-11, A-18

Pol/Polar (graphing), /-11, A-19

Radian (angle), /-11, 2-24, A21

Real, /-12, 422

Sci (notation), /-10, A25

Seq (graphing), /-1, A-26

Sequential (graphing order), /-12,

A-26

Simul (graphing order), 1-12, 427
modified box plot type (Q==), 12-32
multiple entries on a line, /-6
multiplication (%), 2-3, 4-37
multiplicative inverse, 2-3

-N-

N (number of payment periods variable),
144, 14-14

nCr (number of combinations), 221, A-16

nDeriv( (numerical derivative), 2-7, A-16

negation (-), /23, 24, A-37

»Nom( (to nominal interest rate), /4-12,
A-16

nonrecursive sequences, 65

normal distribution probability
(normalcdf(), /13-30, A-17

Normal notation mode, /-0, A-16

normal probability plot type (L), 12-33

- N (continued) -

normalcdf( (normal distribution
probability), 13-30, A-17

normalpdf( (probability density function),
1329, A4-17

NormProbPlot plot type (L), 12-33

not( (Boolean operator), 2-26, A-17

not equal to (#), 2-25, A-35

nPr (permutations), 221, A-17

npv( (net present value), /4-8, A-17

numerical derivative, 2-7, 328, 4-8, 56

numerical integral, 2-7, 328
-0-

one-proportion z confidence interval
(1-PropZint), 1320, A=20

one-proportion z test (1-PropZTest),
13-14, A-20

one-sample ¢ confidence interval
(Tinterval), 13-17, A-30

one-variable statistics (1-Var Stats),
1225, 4-31

or (Boolean) operator, 2-26, A-17

order of evaluating equations, /22

Output(, 96, 16-19, A-18

-P-

panning, 3-19
Par/Param (parametric graphing mode),
19, 1-11, A-18
parametric equations, 4-5
parametric graphing
CALC (calculate operations on a graph),
4-8
defining and editing, 44
free-moving cursor, 4-7
graph format, 4-6
graph styles, 44
moving the cursor to a value, 4-8
selecting and deselecting, 4-5
setting parametric mode, 4~
tracing, 4-7
window variables, 4-5
Y= editor, 4~
zoom operations, 4-8
parentheses, /23
path () graph style, 3-9

- P (continued) -

Pause, 16-12, A-18

pausing a graph, 3-15

Pen, 8-13

permutations (nPr), 2-21, A-17
phase plots, 6-/3

Pi (r), 2+

Pic (pictures), 8-17, 8-18
pictures (Pic), 8-17, 8-18
pixel, §-16

pixels in Horiz/G-T modes, 8-16, 9-6
Plot1(, 12-34, A-18

Index-9
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Plot2(, 1234, A-18
Plot3(, /1234, A-18
PlotsOff, 12-35, A-18
PlotsOn, /2-35, A-18
plotting modes, /-/1/
plotting stat data, /2-31
PMT (payment amount variable), /4,
14-14
Pmt_Bgn (payment beginning variable),
14-13,4-19
Pmt_End (payment end variable), /4-13,
A-19
poissoncdf(, /334, A-19
poissonpdf(, /3-33, A-19
Pol/Polar (polar graphing mode), /-9,
1-11,A4-19
polar equations, 5+
polar form, complex numbers, 2-/7
»Polar (to polar), 2-19, A-19
polar graphing
CALC (calculate operations on a graph),
56
defining and displaying, 5-3
equations, 5+
free-moving cursor, 5-6
graph format, 5-5
graph styles, 5-3
moving the cursor to a value, 56
selecting and deselecting, 5+
mode (Pol/Polar), 19, 1-11, 5-3, A-19
tracing, 56
window variables, 5~
Y= editor, 53
ZOOM operations, 56
PolarGC (polar graphing coordinates),
3-13,4-19

- P (continued) -

pooled option, /13-6, 13-8

power (), 2-3, A-36, A-37

power of ten (104(), 24, A-37

present value, 14-5, 14-7, 14-14
previous entry (Last Entry), /-/6
PRGM CTL (program control menu), /6-8
PRGM EDIT menu, /6-7

PRGM EXEC menu, /6-7

PRGM I/O (Input/Output menu), 16-16
prgm (program name), /6-15, A-19
PRGM NEW menu, /6~

Index-10

¥Prn( (sum of principal), /49, 4-19
probability, 2-20
probability density function (normalpdf(),
1329, A4-17
prod( (product), /7-18, A-19
programming
copying and renaming, /6-7
creating new, /64
defined, 164
deleting, /164
deleting command lines, 166
editing, /66
entering command lines, /6-5
executing, /6-5
instructions, 169 - 16-21
inserting command lines, /6-6
name (prgm), 16-15, A-19
renaming, /6-7
stopping, 16-5
subroutines, /622
Prompt, /16-18, A-19
1-PropZint (one-proportion z confidence
interval), 13-20, A=20
1-PropZTest (one-proportion z test),
13-14, 420
2-PropZint (two-proportion z confidence
interval), 1321, A=20
2-PropZTest (two-proportion z test),
13-15, 420
P»Rx(, PPRy( (polar-to-rectangular
conversions), 224, A21
Pt-Change(, 8-15, A=20
Pt-Off(, §-15, A-20
Pt-On(, 8-14, A20

- P (continued) -

PV (present value variable), /44, 14-14

p-value, 1328

PwrReg (power regression), 12-27, A-20

PxI-Change(, 8-16, A-21

PxI-Off(, 8-16, A21

PxI-On(, 8-16, A-21

pxI-Test(, §-16, A-21

P/Y (number-of-payment-periods-per-year
variable), 14, 14-14

-Q-

QuadReg (quadratic regression), /2-25,
A21



QuartReg (quartic regression), /12-26
Quick Zoom, 3-19, A-21

-R-

I (radian notation), 224, A-34

r (correlation coefficient), 1223

r2, R2 (coefficients of determination),
1223

Radian angle mode, /-1, 2-24, A-21

radian notation (7), 224, 4-34

rand (random number), 220, A-21

randBin( (random binomial), 2-22, 421

randint( (random integer), 2-22, 4-22

randM( (random matrix), 10-13, 422

randNorm( (random Normal), 2-22, 422

random seed, 220, 2-22

RCL (recall), 1-15, 119

re”0i (polar complex mode), /-12, 2-16,
A22

Real mode, /-12, A-22

real( (real part), 2-18, A-22

RecallGDB, 8-20, 422

RecallPic, 8-18, 422

»Rect (to rectangular), 2-19, A-22

rectangular form, complex numbers, 2-/7

RectGC (rectangular graphing
coordinates), 3-13, 422

recursive sequences, 6-6

ref( (row-echelon form), 10-15, A-22

- R (continued) -

RegEQ (regression equation variable),
1222, 1229

regression model
automatic regression equation, /2-22
automatic residual list feature, /222
diagnostics display mode, /223
models, 1225

relational operations, 2-25, 10-11

Repeat, 16-11, A-23

RESET menu, /8-5

resetting
defaults, /18-6
memory, 3, /185

residual list (RESID), 1222

Return, 16-15, A-23

root ), 2-6, A-35

root of a function, 3-26

round(, 2-13, 10-10, A-23

row+(, 10-16, A-23

srow(, 10-16, A-23

srow+(, 10-16, A-23

rowSwap(, /0-16, A-23

R»Pr(, R'PO( (rectangular-to-polar
conversions), 2-24, A-23

rref( (reduced-row-echelon form), /0-15,
A-23

-S-

2-SampFTest (two-sample F-Test),
1323, A-24

2-SampTInt (two-sample 7 confidence
interval), 13-19, A-24

2-SampTTest (two-sample ¢ test), /13-13,
A24, A-25

2-SampZint (two-sample z confidence
interval), 13-18, A25

2-SampZTest (two-sample z test), 13-12,
A25

Scatter plot type (L), 12-31

Sci (scientific notation mode), /-10, 425

scientific notation, /-7,1-10

screen modes, /-12

second cursor (2nd), /-5

second key (2nd), 3

- S (continued) -

seconds DMS notation ("), 223
Select(, /7-12, A-25
selecting
data points from a plot, //-/3
functions from the home screen or a
program, 3-8
functions in the Y= editor, 3-7
items from menus, 4
stat plots from the Y= editor, 3-7
Send( (send to CBL or CBR), 16-21, A-26
sending. See transmitting
Seq (sequence graphing mode), /-1,
A-26
seq( (sequence), /1-12, A-26
sequence graphing
axes format, 6-8
CALC (calculate menu), 6-10
defining and displaying, 6-3
evaluating, 6-/0
free-moving cursor, 6-9
graph format, 6-8

Index-11



Index (continued)

graph styles, 64
moving the cursor to a value, 6-9
nonrecursive sequences, 6-5
phase plots, 6-13
recursive sequences, 6-6
setting sequence mode, 6-3
selecting and deselecting, 64
TI-82 STATS versus TI-82 table, 6-15
tracing, 6-9
web plots, 6-/1
window variables, 6-7
Y= editor, 64
ZOOM (zoom menu), 6-10
Sequential (graphing order mode), /-2,
A-26
service information, B-12
setting
display contrast, /-3
graph styles, 3-9
graph styles from a program, 3-/0
modes, /-9
modes from a program, /-9
split-screen modes, 9-3

split-screen modes from a program, 9-6

tables from a program, 7-3
- S (continued) -

SetUpEditor, /221, A-26

shade above (W) graph style, 3-9

shade below (k) graph style, 3-/0

Shade(, 89, 426

Shadey?(, 13-36, A-26

ShadeF(, /13-36, A-27

ShadeNorm(, /3-35, A-27

Shade_t(, /1336, 427

shading graph areas, 3-10, 8-10

Simul (simultaneous graphing order
mode), 1-12, A27

sin( (sine), 2-3, 427

sin™1( (arcsine), 2-3, 427

sine (sin(), 2-3, 427

sine regression formula, 4-50

sinh( (hyperbolic sine), 15-10, A=27

sinh™( (hyperbolic arcsine), 15-10, A-27

SinReg (sinusoidal regression), /227,
A28

Smart Graph, 3-15

solve(, 2-12, A-28

Solver, 28

Index-12

solving for variables in the equation solver,

2-10, 2-11

SortA( (sort ascending), 17-10, 12-20,
A28

SortD( (sort descending), /1-10, 12-20,
A28

split-screen modes
G-T (graph-table) mode, 9-5
Horiz (horizontal) mode, 9+
setting, 9-3, 9-6
split-screen values, 8-12, 8-16, 9-6
square (2), 2-3, 4-36
square root (\(), 2-3, A-37
STAT CALC menu, 12-24
STAT EDIT menu, /2-20
stat list editor
attaching formulas to list names, /2-/4
clearing elements from lists, /2-/2
creating list names, /2-12
detaching formulas from list names,
12-16
displaying, /2-10
edit-elements context, /12-18

- S (continued) -

stat list editor (continued)
editing elements of formula-generated
lists, 12-16
editing list elements, /2-/3
enter-names context, /2-/9
entering list names, /211
formula-generated list names, /2-15
removing lists, /2-/2
restoring list names L1-L6, /272,
1221
switching contexts, /2-17
view-elements context, /2-18
view-names context, /2-19
STAT PLOTS menu, /2-34
stat tests and confidence intervals
ANOVA( (one-way analysis of
variance), 1325
x’-Test (chi-square test), /3-22
LinRegTTest (linear regression ¢ test),
1324
1-PropZint (one-proportion
z confidence interval), 1320
1-PropZTest (one-proportion z test),
13-14



2-PropZint (two-proportion
z confidence interval), /321
2-PropZTest (two-proportion z test),
13-15
2-SampFTest (two-sample F-Test),
1323
2-SampTint (two-sample ¢ confidence
interval), 13-19
2-SampTTest (two-sample ¢ test),
13-13
2-SampZint (two-sample z confidence
interval), 13-18
2-SampZTest (two-sample z test),
13-12
Tinterval (one-sample 7 confidence
interval), 13-17
T-Test (one-sample ¢ test), 13-11
Zinterval (one-sample z confidence
interval), 13-16
Z-Test (one-sample z test), 13-/0
Stats input option, /3-6, 13-7
STAT TESTS menu, /3-9
statistical distribution functions. See
distribution functions

- S (continued) -

statistical plotting, /2-31
Boxplot (regular box plot), 12-33
defining, /12-34
from a program, /2-37
Histogram, /2-32
ModBoxplot (modified box plot),
12-32
NormProbPlot (normal probability
plot), 1233
Scatter, /2-31
tracing, /2-36
turning on/off stat plots, 3-7, 12-35
viewing window, /2-36
xyLine, /2-31
statistical variables table, /12-29
stdDev( (standard deviation), //-/8, A-28
Stop, 16-15, A-28
Store (¥), 1-14, A28
StoreGDB, 8-19, A28
StorePic, 8-17, A-29
storing
graph databases (GDBs), 8-19
graph pictures, 8-17
variable values, /-14
String?Equ( (string-to-equation
conversions), /58, A29
strings, 153 — 159
concatenation (+), /5-6, 4A-38
converting, 15-7, 158
defined, 715-3
displaying contents, /5-5
entering, /53
functions in CATALOG, /56
indicator ("), 153
length (length(), /58, A-13
storing, /55
variables, 15+
student-# distribution
probability (tcdf(), /13-31, 429
probability density function (tpdf(),
13-30, A-30
sub( (substring), 159, A-29
subroutines, 16-15, 1622
subtraction (-), 2-3, 438
sum( (summation), /7-18, 429
system variables, A9

Index-13



Index (continued)

-T-

TABLE SETUP screen, 7-3
tables, 7-1 — 7-6
description, 7-5
variables, 7-3 —7-5
tan( (tangent), 2-3, 429
tan™1( (arctangent), 2-3, 4-29
tangent (tan(), 2-3, 429
Tangent( (draw line), §-8, 429
tangent lines, drawing, 8-8
tanh( (hyperbolic tangent), /5-10, A-29
tanh™1( (hyperbolic arctangent), 15-10,
A-29
ATbl (table step variable), 7-3
TblStart (table start variable), 7-3
tedf( (student-z distribution probability),
13-31, A=29
technical support, B-/2
TEST (relational menu), 225
TEST LOGIC (Boolean menu), 2-26
Text(
instruction, 8-12, 9-6, A-29
placing on a graph, 8-/2
Then, 16-9, A-11
thick (%) graph style, 3-9
TI-82
link differences, 19-9
transmitting to/from, 194, 19-8, 19-9
TI-82 STATS
features, 17, 18
keyboard, 2, 3
key code diagram, /6-20
Link. See linking
menu map, 4-39
TI-GRAPH LINK, 719-3
Time axes format, 6-8, A-30
time value of money (TVM)
calculating, /4-6
C/Y variable (number of compounding
periods per year), /4-14
formulas, 4-54
FV variable (future value), /14-14
I% variable (annual interest rate), /4-/4

Index-14

- T (continued) -

time value of money (continued)
N variable (number of payment
periods), 14-14
PMT variable (payment amount), /4-/4
PV variable (present value), /4-14
P/Y variable (number of payment
periods per year), 14-14
tvm_FV (future value), 14-7, A-31
tvm_1% (interest rate), /4-7, A-31
tvm_N (# payment periods), /4-7, A-31
tvm_Pmt (payment amount), /4-6,
A-31
tvm_PV (present value), 14-7, A-31
TVM Solver, 14~
variables, /4-14
Tinterval (one-sample ¢ confidence
interval), 13-17, A-30
tpdf( (student-¢ distribution probability
density function), /3-30, A-30
TRACE
cursor, 3-18
entering numbers during, 3-19, 4-8,
56,69
expression display, 3-/4, 3-18
Trace instruction in a program, 3-/9,
A-30
transmitting
error conditions, /9-6
from a TI-82 to a TI-82 STATS, 19-9
items to another unit, /9-6
lists to a TI-82, 19, 19-8
stopping, /9-6
to an additional TI-82 STATS, 719-7
T (transpose matrix), 10-12, A-34
transpose matrix (T), 10-12, A-34
trigonometric functions, 2-3
T-Test (one-sample t test), /3-11, A-30



- T (continued) -

turning on and off
axes, 3-14
calculator, /-2
coordinates, 3-/4
expressions, 3-14
functions, 3-7
grid, 3-14
labels, 3-14
pixels, 8-16
points, 8-14
stat plots, 3-7, 12-35
tvm_FV (future value), /4-7, A-31
tvm_|% (interest rate), /4-7, A-31
tvm_N (# payment periods), /14-7, A-31
tvm_Pmt (payment amount), /4-6, A-31
tvm_PV (present value), /4-7, A-31
two-proportion z confidence interval
(2-PropZint), 1321, A-20
two-proportion z test (2-PropZTest),
13-15, A=20
two-sample F-Test formula, 4-52
two-sample ¢ test formula, 4-53
two-variable statistics (2-Var Stats),
1225, 4-31

-U-

u sequence function, 6-3

user variables, A 49

uv/uvAxes (axes format), 6-8, 431
uw/uwAxes (axes format), 6-8, A-31

-V-

v sequence function, 6-3

1-Var Stats (one-variable statistics),
12-25,4-31

2-Var Stats (two-variable statistics),
1225, 4-31

value operation on a graph, 3-25

-V (continued) -

variables
complex, /-3
displaying and storing values, /-/4
equation solver, 2-/0
graph databases, 1-13
graph pictures, /-3
independent/dependent, 7-5
list, 1-13, 11-3
matrix, /=13, 10-3
real, /1-13
recalling values, /-5
solver editor, 2-9
statistical, /12-29
string, 154, 15-5
test and interval output, /3-28
types, 1-13
user and system, /-/3, 449
VARS and Y-VARS menus, /-21

variance( (variance of a list), 1/-18, A-31
variance of a list (variance(), //-18, A-31

VARS menu

GDB, 121

Picture, 1-21

Statistics, /121

String, 1-21

Table, 121

Window, 7/-21

Zoom, 121
Vertical (draw line), §-6, A-31/
viewing window, 371
vw/uvAxes (axes format), 6-8

-W -

w sequence function, 6-3
warranty information, B-/4
Web (axes format), 6-8, A-31
web plots, sequence graphing, 6-11
While, 16-11, 4-32
window variables
function graphing, 3-11
parametric graphing, 4-5
polar graphing, 5+
sequence graphing, 6-7

Index-15



Index (continued)

-X-

XFact zoom factor, 324
x-intercept of a root, 326
xor (Boolean) exclusive or operator, 2-26,
A-32
x'" root (%), 26
xyLine (L&) plot type, 12-31
AX window variable, 3-12

-Y -

YFact zoom factor, 3-24
Y= editor
function graphing, 3-5
parametric graphing, 44
polar graphing, 53
sequence graphing, 64
Y-VARS menu
Function, 71-21
Parametric, 121
Polar, 1221
On/Off, 121
AY window variable, 3-/2

-Z-

ZBox, 3-20, A-32
ZDecimal, 3-21, A-32
zero operation on a graph, 3-26
Zinteger, 322, A-32
Zinterval (one-sample z confidence
interval), 13-16, A-32
zoom, 320 — 3-24
cursor, 320
factors, 3-24
function graphing, 3-20
parametric graphing, 4-8
polar graphing, 5-6
sequence graphing, 6-10
ZoomFit (zoom to fit function), 3-22,
A-33
Zoom In (zoom in), 321, 4-32
ZOOM menu, 3-20
Z0OOM MEMORY menu, 3-23
Zoom Out (zoom out), 3-2/, A-32
ZoomRcl (recall stored window), 323,
A-33
ZoomStat (statistics zoom), 3-22, 433

Index-16

- Z (continued) -

ZoomSto (store zoom window), 323,
A-33

ZPrevious (use previous window), 323,
A-33

ZSquare (set square pixels), 321, 433

ZStandard (use standard window), 322,
A-33

Z-Test (one-sample z test), /3-10, A-34

ZTrig (trigonometric window), 322, 4-34
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