SHARP

MODEL

EL-9900

GRAPHING CALCULATOR

OPERATION MANUAL




In the U.S.A.

Declaration of Conformity

Graphing Calculator: EL-9900

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation.

Responsible Party:
SHARP ELECTRONICS CORPORATION

Sharp Plaza, Mahwah, New Jersey 07430-1163
TEL: 1-800-BE-SHARP

Tested To Comply With FCC Standards
FOR HOME OR OFFICE USE c

WARNING — FCC Regulations state that any unauthorized changes or modifications to this
equipment not expressly approved by the manufacturer could void the user’s authority to
operate this equipment.

Note: This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC Rules.

These limits are designed to provide reasonable protection against harmful interference in a
residential installation. This equipment generates, uses, and can radiate radio frequency energy
and, if not installed and used in accordance with the instructions, may cause harmful interfer-
ence to radio communications.

However, there is no guarantee that interference will not occur in a particular installation. If this
equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

— Reorient or relocate the receiving antenna.
— Increase the separation between the equipment and receiver.

— Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

— Consult the dealer or an experienced radio/TV technician for help.

Note: A shielded interface cable is required to ensure compliance with FCC regulations for Class B
certification.

FOR YOUR RECORDS...

For your assistance in reporting this product in case of loss or theft, please
record the model number and serial number which are located on the bottom
of the unit.

Please retain this information.

Model Number
Serial Number
Date of Purchase

Place of Purchase




Introduction

This graphing calculator can handle many types of mathematical formulas and
expressions for you. It is powerful enough to process very complex formulas used in
rocket science, but yet so compact that it fits in your coat pocket. The main features of
this graphing calculator are as follows:

* Reversible Keyboard to suit the needs of students’ levels, ranging from middle-
school level arithmetic to high-school calculus, and beyond,

¢ Graphing Capability to help you visualize what you are working on,

¢ Slide Show Function to help you understand common formulas, prepare for presen-
tations,

¢ Large memory capacity, with fast processing speed, and more.

We strongly recommend you read this manual thoroughly. If not, then browse through
the very first chapter “Getting Started”, at least. Last, but not least, congratulations on
purchasing the Graphing Calculator!

NOTICE

e The material in this manual is supplied without representation or warranty of any
kind. SHARP assumes no responsibility and shall have no liability of any kind,
consequential or otherwise, from the use of this material.

* SHARP strongly recommends that separate permanent written records be kept of all
important data. Data may be lost or altered in virtually any electronic memory
product under certain circumstances. Therefore, SHARP assumes no responsibility
for data lost or otherwise rendered unusable whether as a result of improper use,
repairs, defects, battery replacement, use after the specified battery life has expired,
or any other cause.

* SHARP assumes no responsibility, directly or indirectly, for financial losses or claims

from third persons resulting from the use of this product and any of its functions, the
loss of or alteration of stored data, etc.

The information provided in this manual is subject to change without notice.

Screens and keys shown in this manual may differ from the actual ones on the
calculator.

Some of the accessories and optional parts described in this manual may not be
available at the time you purchase this product.

Some of the accessories and optional parts described in this manual may be
unavailable in some countries.

¢ All company and/or product names are trademarks and/or registered trademarks of
their respective holders. i



Introduction

Reversible Keyboard

This calculator comes equipped with a reversible keyboard. Reverse the keyboard to
select Basic Mode or Advanced Mode.

Basic Mode

A green background color keyboard with basic mathematical functions. This mode is
suitable for learning mathematics in lower grades.
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Introduction

Advanced Mode (Default mode)

A blue background color keyboard with advanced mathematical functions. This mode
is suitable for learning or studying mathematics in higher grades.

Equation Editor
SUB SPLIT  TBLSET DRAW  FORMAT /¢

OECECECEDED

OPTION LIST CLIP

@‘%@
A-LOCK

(o) @) ) g

(TOOL WATRIX SOVER INS_ SETUP QUIT )

@EBBE0E G

10*D e* E

.@

av— | wl_ J RCLK VARS

%.
E o)

EL-9900

\WFHINE EALEULD




Contents

Caring for YOUTr CalCUIAtOr .........cciiuiiiiiiie ettt e 1
Chapter 1
Getting Started ... ————————————— 2
BEFOIrE USE ...ttt ettt e e e e e e e e e nnaeeaeeaanees 2
USING the HArd COVET ...ttt ettt 3
Part Names and FUNCHONS ........uoiiiiiiee et 4
1= T T o T SRR 4
Reversible KeYDOArd ...........c.eoiiiiiiiiiic e 6
BasiC KEY OPEIAtiONS .......cocuiiiiiiiiieiie ettt ettt 8
Changing the KEYDOAId .........c.ooiiiiiiiiii e e 9
Quick Run-through: Basic MOGE ...........coiiiiiiiiiieiii e 10
Chapter 2
Operating the Graphing CalCulator .........cccccumrinimninrr s 13
Basic / Advanced Keyboard............ccuiiiiiiiiiieiiii e 13
Basic Key Operations - Standard Calculation Keys .........cccoccviiiiiiiiieniniiee e 13
1. ENtering NUMDEIS ....ooiiieii et 14
2. Performing standard math calculations ...........ccocceeiiiiiniiei i 15
CUISOE BASICS ..ttt ettt et et nne s 15
Editing ENTFIES ..ot 17
SECONA FUNCLON KEY ...ttt 18
ALPHA KEY ..ottt 19
Math FUNCLION KEYS .....ooiiiiiieiie e 20
MATH, STAT, and PRGM MeENU KEYS .......coiuuiiiiiiieiiiee et 23
SETUP IMENU ..ttt ettt san e e e 24
SETUP MENU IIEBMS ...ttt 25
Precedence of CalCulations...........ccocuiiiiiiiiiiiii i 27
EFrOr IMESSAQTES ...ttt 28
Resetting the CalCulator ..........c.uiiiiiie e 29
1. Using the reset SWItCH ... 29
2. Selecting the RESET within the OPTION MenuU .......ccccoviieiiiiiiiiiiieeiee e 30
Chapter 3
Basic Calculations — Basic Keyboard...........cccoemirmmnimnnsnnsssnsssesss s sssssssassnes 31
L 1 o OO OP RO PP R PRSP PPRR 31
2. ArtNMELIC KEYS ... 33
3. Calculations Using Various FUNCLION KEYS .......ccocuiiiiiiiiiiiieiee e 35
4. Calculations Using MATH Menu [temMS .........ooiiiiiiiiiiiie e 42



Contents

Chapter 4
Basic Graphing Features — Basic Keyboard ..........ccccvevmnimrnimncsnnnssnssssesssnnnnes 50
B I 1 VA 1 PSPPSR RPRP PR 50
2. Explanations of Various Graphing Keys ........ccccoiiiiiiiiiiiiiiiie e 52
3. Other Useful Graphing FEatures ..........coiiiiiieiiiiiieree e 58
SUDSHIULION fEALUIE ...eeeieiie e e e 63
Chapter 5
Advanced Calculations — Advanced Keyboard ...........ccccomnimninmmnrnnnnnnnssncnessenn 66
I 1 02 PP 66
2. Various Calculation KEBYS .........ieiiuiieeiiieeeiie e s e e see et sneee e s e e e nneeeeenneas 67
3. Calculations Using MATH MENU .....ccciuiiiiiiieiiieeesiee et e e seee e e e e 70
4. More Variables: Single Value Variables and LIST Variables ...........ccccceecvveeiiennnee. 80
LT 1O 1 1 I /1T o R 81
B. SETUPR IMENU .eoeiniiieieiiee sttt ettt e st e e et e e et e e e st e e e taeeeneeeeanseeeanseeeenneas 83
Chapter 6
Advanced Graphing Features — Advanced Keyboard..........c.ccccurremrirmnrnisnnnicanns 84
B R 1 VA 1 RSP 84
2. Graphing Parametric EQUAtiONS .........cueiiiiiiiiiiie e 87
3. POlar Graphing .....eee o 88
4. Graphing SEQUENCES ....cocuueiiiiiie ittt e et e e 89
5. The CALC FUNCHON ..ottt 93
6. FOrmMat SEHING ..oueeiiiiie e 95
7. ZOOM FUNCHONS ...t e s 96
8. Setting @ WINAOW ...coueiiiiiiiie ettt e et 98
. TADIES .. 99
10. The DRAW FUNCHON .....eiiiiiiie ettt 102
11. SUDSHIULION FEATUIE ... s 114
Chapter 7
SLIDE SHOW FEALUIE .....coicemereerrcmrrssmesssssssssmsssssms s s ssnessssmsssssme s esssnesassnsssnsmsssns 115
L 0 V20 1 PSPPSR RPRPPPI 115
2. The SLIDE SHOW MENU ..eoeiiiiiiiiiee it iiee e siee e e e st eesteeeeenaeeesnneeeanneeeenes 118
Chapter 8
Matrix FEAtUIeSs ......civiceiiiie s s s 120
LTS 10 V20 1 O P TPRP 120
2. Entering and Viewing @ MatriX .........oooiiiiiiiiii e 122
Editing keys and fUNCLIONS ...........oiiiiiiiiie e 123
3. Normal Matrix OPErations .........cccccuiiiieiiiiiiie e et ese e e e e are e e e e e enannes 124
4. Special MatriXx OPerationS ..........ccccuiiiiiiiiiiiie et e e e e sare e e e e ananaes 125
Calculations using OPE MENUS .......cocuiiiiiiiiiie e 125
Calculations using MATH MENUS .........eeiiiiiiiiie e 129
USE Of [ ] MENUS ..ttt e e e e e e e st a e e e e s e nnaeeaeeeas 130



Contents

Chapter 9
LiSt FEAtUIeS ......cccciiiieiriirini e e s s s e 131
LI L 20 13 O PP PSR PRSPPI 131
2. Creating @ ISt ...c..ei oo 133
3. Normal List Operations ........cccoouiiiieeiiiiiieeeeeiie et 133
4. Special List OPerations ........ccccuuiiiieeiiiiiee ettt nbe e 135
Calculations using the OPE menu funCtioNS ..........ccoceeiieriii e 135
Calculations using MATH MENUS .......ccutriiiiiiiiiienie et 139
5. Drawing multiple graphs using the list function ...........ccccocieiiiiiees 141
6. Using L_DATA fUNCLIONS ...t 142
7. Using List Table to Enter or Edit ListS ......ccvviiiiiiiiieieeeee e 143
HOW t0 enter the ISt ..o 143
HOW t0 dit the liSt ... 144
Chapter 10
Statistics & Regression Calculations........ccccveiiiimirninsninsssss s 145
LIPS L 21 13 TP PT ST PPRPP 145
2. StatistiCS FEAUIES ....oceiiiiiiiiei e 149
1. STAT MENUS .ottt sttt b et sae e e e snee e 149
2. Statistical evaluations available under the C CALC menu .........cccceeeveeniene 150
3. Graphing the statistical data ..........ccociiiiiiiiii e 153
1. Graph TYPES oottt 153
2. Specifying statistical graph and graph functions ...........ccccovevineeiiieenee. 157
3. Statistical plotting on/off fUNCLION ........c.eiiiiiiii e 157
4. Trace function of statistical graphs .........cccooiiiiiiiie 158
4. Data list OPerations .......coeiiiiiiiiiiiii e ———————— 159
5. Regression CalCulations ...........ooiiiiiiiiieiiei e 160
6. Statistical Hypothesis TESTING ....ooveeiiiiieiii e 165
7. Distribution FUNCHIONS .......oiiiiiiiii e 177
Chapter 11
Financial FEatures .........ccirmirmriimns s s s s sms s 183
1 Ty I T e e e 183
Y I 2 e e e 187
2. CALC FUNCHONS ...ttt 189
3. VARS MEBNU ..ttt 193
Chapter 12
The SOLVER FEAtUre .......cciviiieiiirre s s s s s s s s s 194
1. Three Analysis Methods: Equation, Newton, and GraphicC...........cccceeveviiernenns 194
2. Saving/Renaming Equations for Later USe .........ccoeceiiiiiiiiiiiiiieeeee e 200
3. Recalling a Previously Saved EQUation ..........cccooeiiiiiiiiiiei e 201

vi



Contents

Chapter 13
Programming FEAtUres .........cccoemmiimmmissssminsssniss s s ssssssssassss s sms s ssss sasase s 202
L V28 1 PP RTRPRRPP 202
2. Programming HiNS .......cooiiiiiiiiiiiiiee e 204
G T - Vg =1 o] 1= RS OUPURER 206
Setting @ Variable ...........ioii s 206
I O o T=T =T o Lo [ SRS P PR 206
COMPAriISON OPEIANGS ....ceuiiiiieiieetee ittt ettt sb e e a e sbe et esaneeees 206
5. Programming COMMEANTS .........oiiiiiiiiiiieeiiie et 207
F N o {11V e oY o T SR 207
B BRNCH MENU ..eiiiiiieeiiie ettt et a et eeennteeesnneeeennneeenn 209
C SCRN MENU ettt e et e e et et e e e st e e e eneeeesnneeeenseeeeanneeesnneeean 209
[ 1@ N 43T o SRR 209
E SETUP MENU oottt ettt e e st e e ssee e e snaeaeetaeesneeeesnneeeennaeeennes 210
F FORMAT MENU ..etiieiiie e eeiee e eiiee e ete e st e e sieeeeteeeseneeaesneeeeanseeeennneeesnseeeeaneeeennns 211
(TSI o 1O 2 I 44 T=Y o T TR 213
6. FIOW CONIOL TOOIS ...t e e e e e e e 214
7. Other menus convenient for programming ........coceeeeeeieeiieenee e 216
H COPY MENU ..ottt ettt et e e et e e e st e e e naeeenneeeeaneeeeanns 216
LY ZaN S T 0 0= o T S 217
8. DEDUGGING -ttt ettt 219
LS T 144 ] (=N o] foTo | = 1y o PRSP 220
Chapter 14
LT ol 110 LV 1 = o T 222
Accessing the OPTION MENU ...c.uuiiiiiiiiiiiee ettt 222
1. Adjusting the screen Contrast ... 222
2. Checking the MEemOry USAQJE ......ccueviiiiiiiiiie et 222
3. DEletiNg filES ..eeeeiiiie e 224
4. Linking to another EL-9900 OF PC ........cooiiiiiiiiieeiiiee e 224
5. ReSet fUNCHON ...ouiiiiii e 227
Y o o =T 4T 228
1. Replacing Batteries .......uueieiiiee e 228
2. TroubleShOOtiNG GUIAE .......eeiiiiiiiiiie et 231
3. SPECITICALIONS ..eiiiiiiiiiii et e e e e e e s e e e e anes 233
4. Error Codes and Error MESSAGES ......cueeiiiuiiiiiiiee ettt 235
5. Error Conditions Relating to Specific Tasks .........cccceviiiiiiiiiiiiiieiie e 237
1. FINANCIAL .. 237
2. Error conditions during financial calculations ..........cccoccceviieeiiiiinciec e 239
3. Distribution FUNCHION ......coiiiiiiiiii e 239
6. Calculation RANGE .......coiiiiieiiii et 241
1. Arithmetic calculation ... 241
2. Function calculation ...........ccccciiiiiiiiii e 241

vii



Contents

3. Complex number calculation ............cocieiiiiiienii e 245
7. CATALOG FRAIUIE .....eeeeeeiieiiee ettt ettt e e e e et ea e e e enaes 246
8. List of Menu/Sub-menu HEMS ...........ooiiiiiiee e 247
T MATH MENUS oo e e e e e e e e e e e e e e e e e e e e s e aenrnrnrnnees 247
2. LIST MENUS ...ttt ettt e e e et e e e e e e e e e e ennres 249
3. STAT MEBNUS ..ottt e ettt e e e e ettt e e e e e eata e e e e e eeeaareeaeeesnsaenens 251
4. STAT PLOT MENUS ..ttt ettt e e ettt e e e e et ae e e e eeenbeneeaesaees 253
5. DRAW MEBNUS ....uutiiiiiiiiieieieeee et e e e e e e e e e e e e e e a s r e e e e e eaeaaaeaeeeeeeeaeaaaannns 254
6. ZOOM MEBNUS ...eeeeeeeiiiiie ettt eete e e e e et e e e e e et e e e e eebaaeeaeeesansaeeeeeaeanrneens 255
7. CALC MENUS ..ttt ettt e et e e e e ettt e e e e et e e e e eeeaaraeeeeesnnrenens 257
8. SLIDE SHOW MENUS ...ttt ettt et a e e sarae e e e e e enrneeas 258
9. PRGIM MENUS ..ottt e e et e e e e et e e e e e e eanraeens 258
TO.MATRIX MENUS ...t e e e e e e e e e e e e e e e e e e e e e e e s e e e aannnnnssenrnnees 261
T1.FINANCE MENUS ..ceeeceeeee ettt e 262
T2. TOOL MENUS ...ttt e ettt e e e e e et et e e e e e e aare e e e e e e eanrneeaeean 263
T13.SOLVER MENUS ...eeeeiiiiiieieee ettt ettt et e e e e etaae e e e e e e aaaeeaaeean 264
INDEX ..ceeceiiiieiicececirescsmees e e s ssssmeer e e e s smme e e ea s s smne e e e s s smmnseeeasssmmsnseesssnnmnnseassssnnnnnesssssnnnnns 265

viii



Caring for Your Calculator

Caring for Your Calculator

* Do not carry the calculator around in your back pocket, as it
may break when you sit down. The display is made of glass and
is particularly fragile.

* Keep the calculator away from extreme heat such as on a car
dashboard or near a heater, and avoid exposing it to exces-
sively humid or dusty environments.

¢ Since this product is not waterproof, do not use it or store it
where fluids, for example water, can splash onto it. Raindrops,
water spray, juice, coffee, steam, perspiration, etc. will also
cause malfunction.

* Clean with a soft, dry cloth. Do not use solvents.

* Do not use a sharp pointed object or exert too much force when
pressing keys.

* Avoid excessive physical stress.



Chapter 1
Getting Started

Before Use

Inserting 1. Open the battery cover
batteries - located on the back of the
resetting the calculator. Pull down the
memory notch, then lift the battery

cover up to remove it.

2. Insert the batteries, as
indicated. Make sure that the
batteries are inserted in the
correct directions.

3. Pull off the insulation sheet
from the memory backup
battery.

4. Place the battery cover
back, and make sure that the
notch is snapped on.

5. Press and you will
see the following message on the display:
PRESS [CL] KEY TO CLEAR ALL DATA
PRESS [ON] KEY TO CANCEL

Note: If the above message does not appear, check the direction of the
batteries and close the cover again. If this does not solve the
problem, follow the instruction described in "Resetting the
Calculator - 1. Using the reset switch" on page 29.

6. Press to reset the calculator’s memory. The memory will
be initialized. Press any key to set the calculator ready for
normal calculation mode.



Adjusting
display contrast

Turning the
calculator OFF

Chapter 1: Getting Started

Since the display contrast may vary with the ambient temperature
and/or remaining battery power, you may want to adjust the
contrast accordingly. Here’s how:

1. Press (2ndF ), then [OPTION].

LCD COMTRST

T 1 = |
DaRKe——LIGHT

2. Adjust the contrast by using the and(_— Jkeys.

(_+ ) increases the contrast
(=) decreases the contrast

3. When done, press to exit the mode.

Press to turn the calculator off.

Automatic power off function

* The calculator is automatically turned off when there is no key
operation for approximately 10 minutes (The power-off time
depends on the conditions.)

* The calculator will not automatically power off while it is
executing calculations (“N’ flashes on the upper right corner of
the display.)

Using the Hard Cover

To open the cover:

When in use:




Chapter 1: Getting Started

Part Names and Functions

Main Unit

@ Power ON/ EL-9900 Equation Editor
OFF key sus SPLIT TBLSET DRAW FORMAT cpic
@u@n@"‘@"@-(@
OPTION |.|s1' cup
99
OFF ALOCK
WATRIX SOLVER INS  SETUP QUIT
. TAT | ‘ DEL CL
® Key operation T . . . .
keys

W L3__X FINANCE Y

\WFHIME EALEHLD

(@ Display screen

(= —

@ Graphing keys

(® Cursor keys



(@ Display screen:

Chapter 1: Getting Started

Displays up to 132 pixels wide by 64 pixels tall of graphs and texts.
(@ Power ON/OFF key:

Turns calculator ON. To turn off the calculator, press ( 2ndF J, then [ OFF |.
(® Key operation keys:

These keys are used to change the key functions.

2ndF |

i l
>

LPHAJ:

Note:

@ Graphing keys:

Changes the cursor to “2”, and the next keystroke enters the
function or mode printed above each key in yellow.

Changes the cursor to “A”, and the next keystroke enters the
alphabetical letter printed above each key in purple.

Press to lock the specific keys in the alphabet
entering mode. (ALPHA-LOCK)

These keys specify settings for the graphing-related mode.

[@)
<
Il
.y

RAPH]:

—

ABL

m

ZOOM

=
=
S
o
=

3
us)
>
(@}
m

SuB
SPLIT
TBLSET
DRAW

FORMAT

CALC |

Opens the formula input screen for drawing graphs.

Draws a graph based on the formulas programmed in the
window.

Opens a Table based on the formulas programmed in (_Y=_).
Sets the display ranges for the graph screen.
Changes the display range of the graph screen.

Places the cursor pointer on the graph for tracing, and displays
the coordinates.

Displays the substitution feature.
Displays both a graph and a table at the same time.
Opens the table setup screen.

Draws items on the graph. Use this key also to save or recall the
graph/pixel data.

Sets the operations of the graph screen.

Calculates specific values based on formulas programmed in
Y=
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(® Cursor keys:
Enables you to move the cursor (appears as _, B, etc. on the screen) in four
directions. Use these keys also to select items in the menu.

Reset switch (in the battery compartment):
Used when replacing batteries or clear the calculator memory.

key: Returns calculator to calculation screen.

key: Sets or resets the calculator settings, such as LCD contrast and memory
usage.

key: Obtains the screen for the slide show.
key: Accesses list features.

key: Creates your own slide shows.

key: Sets the statistical plotting.

Reversible Keyboard

Basic keyboard Advanced keyboard
Basic Operation keys

ENTER):  Used when executing calculations or specifying commands.

/[QuIT]:  Clear/Quit key

((Bs ) Backspace delete key

(DEL ) Delete key

[INS |- Toggle input mode between insert and overwrite (in one-line edit
mode).

ETUP|:  Allows you to set up the basic behavior of this calculator, such as
to set answers in scientific or normal notation.
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Menu keys (Function of these keys may vary between basic and advanced mode.)

MATH J:
STAT |
PRGMJ:
VARS |:

Enter the Math menu with additional mathematical functions.
Enter the statistics menu.
Enter the programming menu.

Enter the menu for calculator specific variables.

Advanced Mode specific keys

TOOL |:

=

ATRI

>

OLVER]:
FINANCE(:

II

Converts hexadecimal, decimal, octal and binary numbers or
solves systems of linear equations, finds roots for quadratic and
cubic equations.

Enter menu for matrix functions
Enter screen and menu for Solver features

Enter menu for financial solver and functions

Scientific Calculation keys (See each chapter for details.)

Basic Mode specific keys

—

Simp ] / [—»ab/c] / [—'b/c ] / [—'A.xxx]:

int— J.

O/O

Fraction calculation keys
Integer division and remainder calculation keys
Percentage calculation key

* In Advanced mode, you can access above functions from
CATALOG menu.

Advanced Mode specific keys

((sin J/(cos J/( tan J/[sint |/[cost |/ [ tan |

Trigonometric function keys

(log J/(n J/[ 10x |/] ex |

Logarithm and exponential functions.



Chapter 1: Getting Started

Basic Key Operations

Since this calculator has more than one function assigned to each key, you will need
to follow a few steps to get the function you need.

Example

o F [x1 ] Specify x”
Operation of —r [ F ] Specify character F
("x2 ) Specify x°

* Press “as is” to get the function and number printed on each key.

* To access secondary function printed above each key in yellow, press
first, then press the key. Press to cancel.

* To press the key printed above each key in purple, press first,
then press the key. When in Menu selection screen however, you do

not have to press (ALPHA] to access the characters. Press to
cancel.

« If you want enter alphabetical letters (purple) sequentially, use
[ALOCK]. Press to return to the normal mode.

¢ In this manual, alphanumeric characters to be entered are indicated
as they are (without using the key symbols). Use of the key symbol
indicates that it is for selecting the menu specified by the character or
number. The above example also indicates the key notation rules of
this manual.
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Changing the Keyboard

This calculator is designed with a reversible keyboard, which by utilizing it will not only
change the appearance, but will also change the internal functions and configurations
of the calculator as well.

To change the

keyboard:

Note:

1.
2.

Press to turn off the calculator’'s power.

Open the battery
compartment cover.
Hold the calculator as
illustrated.

Slide the keyboard eject
tab (KEYBOARD
EJECT) down.

The keyboard will be
ejected.

Be careful not to drop
the keyboard on the floor, as this may damage it.

Turn the keyboard
over, and replace in
the calculator as
illustrated. Secure by
gently pressing the
keyboard until you
hear the notch click.

Clean the edges and contact points of the keyboard and the
keyboard tap before reattaching the keyboard to the main unit.
DO NOT touch the pad portion in the keyboard tap.

5.
6.
7.

Replace the battery compartment cover.

Press( ON .

Make sure that the message [FRES= [CL1 _EEY TO

. CLEAR ALL DATA
shown on the right appears.
PRESS [OH1 KEY TO
CAMCEL

Press( ON J.
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When you reverse the keyboard, the following settings are automatically changed.

Basic — Advanced
¢ Simplifying: Auto (Auto at SIMPLE in SETUP menu)

Advanced — Basic

¢ Coordinate system: Rectangular coordinates (Rect at COORD
in SETUP menu.)

¢ Answer mode: Displays a mixed number if ANSWER is set to
complex numbers.

e Angle unit: Set to Deg if DRG is set to Grad.
e Decimal format: Set to FloatPt if FSE is set to Eng.

Quick Run-through: Basic Mode

Here are the major ingredients for 18 doughnuts:

% cup warm water

% cup warm milk — /f\,

% cup sugar ? = %Q
&b

4 cups all-purpose flour 5 Z/JC }ﬁ

@

2 eggs
3 tablespoons butter

Based on these values, solve the following problems using the calculator.

Question If you make 60 doughnuts according to the above recipe,
how many cups of warm milk are required?

At first, you may calculate how many cups of warm milk are
required for 1 doughnut =

218
As for the ordinary calculator, the answer is 0.041666666. But
how much is 0.04166666 of a cup of warm milk? The Basic mode
of this graphing calculator is initially set to the fraction answer

mode instead of the decimal answer mode. You may easily obtain
the answer in fraction.

10



Set up the
calculator
before
calculation

Enter fractions

Answer:

1. Press to enter the
calculation screen.

2. Press to clear the
display.

3. Press 3 4 (p» ]
4. Press 18(» .
5. Press [ENTER).

=
4
15

-1
24

Now we have found 21—4 of a cup of warm milk is required per one
doughnut, how many cups are required for 60 doughnuts?

If you want to use the answer of the previous calculation, press
and you do not have to reenter the value.

6. Press (2ndF J[ ANS | (X, or directly (_x ) (multiplication).

“AnsX” is displayed. ANS is a calculator specific variable which
indicates the answer of calculations just before.

* When you enter + (addition), — (subtraction), X (multiplication),
+ (division), it is not required to press [ ANS |.

7. Press 60.

8. Press [ENTER).

=
L
1z
_1
24
AnsxaE
1=
_1
24
ARz <aE
1
2=

2% cups of warm milk are required for making 60 doughnuts.




Change answer
mode from
fractions to
decimals

12

On the Basic Mode, you can toggle between decimal values,
mixed values, and improper fractions using (2A.xx, (abg), and

(=b%), respectively.

1. Press (S ENTER. “
AnsXEE
2. Press (5b%) ENTER. 2L
3. Press (zabg) [ENTER). ANs 8. TTT :
= 2.5
ANS+A. XX
2.5
Ans+b-c
=
ARs+hb-C :
=
2
Ans+aubrc
1
25

1. Press [SETUP.

2. Select F ANSWER and
press(1 )

3. Press(_ cL ).

Eod
ElnutPt

Fect
Mized
Eqauntion
Auto

Mizxed

aﬂecimul
IinFroF

Now the answer mode is set to the decimal answer mode and 2.5

is displayed.



Chapter 2
Operating the Graphing
Calculator

Basic / Advanced Keyboard

This calculator comes equipped with a reversible keyboard to support two different
keyboard configurations: Basic and Advanced keyboard. By reversing the keyboard,
the calculator switches its set of functions and behaviors as well as its visual aspect.

The Basic keyboard, with its key frame colored in dark green, is designed to be used
by students at lower grades of math classes. Functions associated with complex
calculations, such as matrix functions and various trigonometric functions, are not
included in this layout to avoid confusing students. Menu items are also carefully
chosen to meet the educational needs of the students at lower grades.

With the Advanced keyboard however, all functions and features are accessible for
higher grade math students and various professionals in the fields of architecture,
finance, mathematics, and physics.

How to switch the keyboard

See page 9.

Basic Key Operations - Standard Calculation Keys

yolola

— T

The standard calculation keys, located at the bottom four rows of the keyboard,
enable you to access the basic functions of the calculator.

13



Chapter 2: Operating the Graphing Calculator

1. Entering numbers

Use the number keys (0 J~(_9 ), decimal point key (_-_J), and negative
number key ((_(-)_)) to enter numbers into the calculator. To clear the screen entry,

press( CL ).

Number entry Example
Type 10.23456789 onto the 10, Z2d56Te9_
Calculation screen.

1. Enter the Calculation screen,
then clear the screen entry:

2. Enter numbers with the number keys and decimal point key, as
follows:
10(_- ]23456789
Note: can be used to enter a value in scientific notation.
Example
6.3 x 10+ 4.9x 107 . SECHI.TET
6.3 8+4.9
7
Entering a The negative number key can be used to enter numbers,
negative value lists, and functions with negative values. Press before

entering the value.

Note: Do not use the (_— ] key to specify a negative value. Doing so
will result in an error.

Example
Type -9460.827513 into the =T o ==

Calculation screen.

9460.827513

14
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2. Performing standard math calculations

By utilizingthe ( + J(_ — J( X Jand(_+ ]keys, you can perform the standard

arithmetic calculations of addition, subtraction, multiplication, and division. Press
to perform each calculation.

Perform an
arithmetic
calculation

Using
parentheses

Note:

Example

Obtain the answerto “6 x 5 + 3 [E¥a+3—4
-2

(BE)Cc)e( x5+ )3

(=J2

1

With the and keys, parentheses (round brackets)

can be added to group sections of expressions. Sections within
the parentheses will be calculated first. Parentheses can also be
used to close the passings of values in various functions, such as
“round(1.2459,2)".

Example

Obtain the answer to “(9 + 7) x  [CF+TaHLT—22
(5-23)".

(BB | Cc) e (=7

L IJCxJC )5 =3
The multiplication sign “x”, as the one in the above example, can

be abbreviated if it proceeds a math function, a parenthesis “(”, or
a variable. Abbreviating “(1 + 2) X 3”to “(1 + 2) 3” will result in an

error.

3

Cursor Basics

The cursor indicates where the next entry will be placed. The cursor may be placed
automatically to different areas by various functions and tools, or can be moved
around by using the (<€ J(_» J(_ A ) ¥ Jkeys. Use the cursor keys to select a
menu item, select a cell item in a matrix, and trace along a graph.

15



Chapter 2: Operating the Graphing Calculator

Cursor appear-
ance and input
method

Example
Enter “V65536 X Y8 in the Calculation screen. Jump the cursor
to the beginning of the expression (just for this exercise), then

press to calculate.
1. Press [ BB J then to clear the display.
2. Enter 4 for the root’s depth, then press [av_ ]

The root figure is entered, with the cursor automatically placed
below the figure.
For detailed instructions of how to use the key, refer to
“Second Function Key” and “ALPHA Key” in this chapter.

3. Enter 65536.
At this moment, the cursor is still placed under the root figure.

4. Press P ) to move the cursor out of the area, then enter

at the cursor.
5. Press again. Notice that the cursor is automati-

cally placed so that you can specify the depth of this root
figure. Type 3,(_¥_), and 8.

6. Press [ENTER) to obtain the A EEszE <28
answer. I3

The cursor also displays information regarding the calculator’s
input method. See the following diagram.

Mode

Symbol Remarks

Normal mode

The appearance of the cursor pointer
may vary according to the mode or

When (ALPHA] is pressed

position. The major shapes and the
definitions are as follows:

When is pressed

: Insert mode
Overwrite mode

* iandi appear at the insertion point within the functions such as a/b and ¥ .

16
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Editing Entries

Editing modes

Cursor naviga-
tion

About the Insert
mode

The calculator has the following two editing modes: equation
mode, and one line mode.

You can select one from the G EDITOR menu of the SETUP
menu.

Equation editor One line editor

A A

2
125 123

* See page 26 for details.

Use( < J( » ][ A ) ¥ ]tomove the cursor around, and
use the (DEL J( BS ][ cL ] keys to edit entries.

. key deletes an entry AT THE CURSOR.
. key erases one BEFORE THE CURSOR.
 Use to clear the entire entry line.

When the editing mode is set to one-line, insert mode needs to
be manually specified. Press and release ( 2ndF ), then [ INS |to

set the insert mode. Press again to return to the

overwrite mode.

The key clears all screen entries in the Calculation screen,
as well as clearing error messages. It also clears a single line

equation in the screen. For more information on the

key, refer to Chapters 4 and 6 of the manual.

Example
Type 3096, then change 3 to 4. When done, jump the cursor to
the very end of the numbers. EAZET

(BE)(cc)so096( <)
(<« )« )« J(DEL )4
O EEE

ELSET

17
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Example
Type 4500000, then remove 500.
4500000( <€)
(«J«J(Bs J(Bs ]

Tips: You can jump the cursor to the beginning or the end of line by
using the (2ndfF Jand (_ <€ )(_ » ] keys. Likewise, press
(¥ _Jto jump the cursor all the way to the bottom. Press
(_A )to jump the cursor to the top. To learn about how to use the
key and its functions, refer to the section “Second Function
Key” of this chapter.

Second Function Key

Use to call up the calculator’s extended key functions, math functions and
figures.

All functions associated with are color coded light yellow, and are printed above
each key.
Note: Available Second function keys differ between the Basic keyboard
and the Advanced keyboard. For example, a second function “e*
is not accessible within the Basic keyboard.

Example
Enter “2n” on the screen.

1. Press to clear the screen, then enter “2” by
pressing (2 .

2. Press (2ndF ). When the key  [FZ
is released, the cursor on
the screen changes,
indicating that a second
function is now ready to be
called up.

3. Press[ _m | The entry ETm_

appears on the screen.

18
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ALPHA Key

Use to enter an alphabet character. With the Basic keyboard, all 26 alphabet
characters from “A” up to “Z”, and space can be typed; the Advanced keyboard has all
26 characters accessible, as well as “0”, “=", “ :”, and space.

All functions associated with are color coded purple, and are printed above
each key.

Note: Do not type out math figures (sin, log, etc.), graph equation
names (Y1, Y2, etc.), list names (L1, L2, etc.), or matrix names
(mat A, mat B, etc.), etc. with keys. If “SIN” is entered from
mode, then each alphabet character — “S”, “I” and “N” —
will be entered as a variable. Call up the figure and equation
names from within the second functions and various menus
instead. If a colon (:) is used, data may continue to be entered in
more than one term.

Entering one Example

Alphabet Enter 2 X A on the screen.

character 1. Press toclear  [Z¥C
the screen. Enter “2 X” by
pressing 2 (X ).

2. To enter “A”, press (ALPHA); LA
the cursor pattern changes

to “A” upon releasing the key.

3. Press[ A |tocall“A” atthe [Z¥A_
cursor.
After the entry, the cursor
pattern changes back to
normal.

Entering 1 or To type more than one alphabet character, use then
More Alphabet  to apply the “ALPHA-LOCK”. When done, press to escape
characters from the mode.

19
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Math Function Keys

Basic keyboard
% E X'F

A B C D
(Simp) (Cabe) (-be) (han) (im5) (27)

H a— 1 v— J RCLK VARS

Advanced keyboard

sin'A cos'B tan”'C 10*D e* E X' F

(sin) (cos) (tan) (log) (1n) (#2)

av— | v__J RCLK VARS

G H
abe) (2/b) (@) (2 ) (sT0) (verm)

Mathematical functions can be called up quickly with the Math Function keys. The
Math Function key sets for both the Basic and Advanced Keyboards are designed to
suit the needs of calculations at each level.

Math Function keys for the
Basic keyboard:

Reduces a fraction

Converts a number to a mixed fraction, if possible
Converts a number to an improper fraction
Converts a number to decimal form

Gives an answer in quotient and remainder

o~

Specifies a percentage number

= R 3 > o ) =

Enters an variable “x” at the cursor

Math Function keys for the
Advanced keyboard:

Enters a sine function at the cursor
Enters an arc sine function at the cursor

Enters a cosine function at the cursor

20
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Chapter 2: Operating the Graphing Calculator

Enters an arc cosine function at the cursor

Enters a tangent function at the cursor

Enters an arctangent function at the cursor

Enters a logarithm function at the cursor

Enters “10 to the xth power”, then sets the cursor at the “x”
Enters a natural logarithm function at the cursor

Enters “e-constant to the power of x”, then sets the cursor at the
w

Enters a variable “x”, “6”, “T”, or “n”. The variable is automatically
determined according to the calculator’'s coordinate setup: “x” for
rectangular, “6” for polar, “T” for parametric, “n” for sequential.

Common Math Function
keys for both keyboards:

=
N

O Q
Y EE H

Enters “2” at the cursor, to raise a number to the second power

Enters “"'” at the cursor, to raise a number to the negative first
power

Enters a mixed number.
Enters a fraction.
Enters an exponent.

By itself enters a “root” figure; the cursor will be set at “a”, the
depth.

21



Chapter 2: Operating the Graphing Calculator

Note: If a number precedes (abg¢ (84 J( a» Jand[ay_ ], then the
number will be set as the first entry of the figure. Else, the first
entry is blank and the cursor flashes.

Examples

2(@b%) 3 (¥ 2=
40O .
%
(«J2(» J3( v J4(» )

Enters a “root” figure at the cursor

(5, ) Enters“,”(acomma) at the cursor

Stores a number or a formula into a variable
RCL Recalls an item stored in a variable

Brings up the VARS menu.

22



MATH, STAT, and PRGM Menu Keys

By using the (MATH), (STAT J, and (PRGM] keys, you can access many menu items for

complex calculation tasks. The appendix “List of Menu/Sub-menu ltems” shows the
contents of each, with detailed descriptions of each sub-menu item.

Note that the contents of menu items differ drastically between the Basic keyboard
and the Advanced keyboard. For example, the menu for the Basic mode
contains only one item (A EXEC), while in the Advanced mode there are three menu
items (A EXEC, B EDIT, and C NEW).

Example
Round the following number beyond the decimal point: 34.567

Note:

. Press (cL ), then

(MATH). The MATH menu

takes over the screen, as
shown to the right. MATH
menu items are displayed on
the left side of the screen.

The example above is simulated on the Basic mode. There are
more menu items available with the Advanced mode.

2.

Use the (A Jand(_W¥_]keys to move the cursor up and
down the menu. As you scroll, you will see the corresponding
sub-menu contents (shown on the right side of the screen)
change.

Set the cursor at B NUM.
Menu items can also be selected by using shortcut keys (A

through H); in this example, simply press to select B
NUM. There is no need to use for this operation.

Press a shortcut key [ 2 HLL .
to select 2 round(. The %nandi
screen now goes back to the EHEEE }g&r’:%
calculation screen, as int

mite
follows:

Another way of selecting the sub-menu item is to press (_» )
(or ENTER)) on the menu item B NUM. The cursor will be
extended into the sub-menu on the right. Now, move the
cursor on the sub-menu down to 2 round(, then press [ENTER).

23



5. Type34( - )567( 5 ) [round(Zd.567G3
0() ), and press [ENTER). 33

SETUP Menu

Use this menu to verify basic configurations, such as to define the calculator’s editing
preferences, and scientific and mathematical base units.

Checking the To check the current configuration of the calculator, press (2ndF J,
calculator’s then [SETUP].

configuration

By entering menu items (B
DRG through H SIMPLE),
various setups can be changed.
To exit the SETUP menu, press
(oL )

Example
Display the calculation result of “10002” in scientific notation.

1. Press (2ndF ), then [SETUP].
Within the SETUP menu,
press| Cc | then( 3 Jto
select 3 Sci under the C
FSE menu.

Fix

EFlnutPt
Sci

Tips: Using the arrow keys, move the cursor down to the C FSE
position, press [ENTER], and then move the cursor down to the 3
Sci position. Press to select the sub-menu item.

2. The display goes back to the

SETUP menu’s initial screen.

3. Press to exit the
SETUP menu.

24
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4. Press to clear S

the Calculation screen, type

1000 (%2 ), then ENTER)

1. BEEOEEAENE &

SETUP Menu ltems

DRG: For trigonometric calculations and coordinate conversions,
various angle units can be selected:

Deg Angle values to be set in degrees (default for Basic
mode)

Rad Angle values to be set in radians (default for Advanced
mode)

Grad Angle values to be set in gradients (for Advanced mode
only)

FSE: Various decimal formats can be set:

FloatPt Answers are given in decimal form with a floating
decimal point (default).

Fix  Answers are given in decimal form. The decimal point
can be set in the TAB menu.

Sci  Answers are given in “scientific” notation. For example,
“3500” is displayed as “3.500000000E3”. The decimal
point can be set in the TAB menu.

Eng Answers are given in “engineering” notation with
exponents set to be multiples of 3. “100000” will be
displayed as “100.0000000E3”, and “1000000” will be
shown as “1.000000000E6”. The decimal point can be
set in the TAB menu. (for Advanced mode only)

Note: If the value of the mantissa does not fit within the range
+0.000000001 to 9999999999, the display changes to
scientific notation. The display mode can be changed
according to the purpose of the calculation.

25
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TAB: Sets the number of digits beyond the decimal point (0 through 9).
The default is “9”.

COORD: Sets the calculator to various graph coordinate systems.
Rect  Rectangular coordinates (default)

Param  Parametric equation coordinates (for Advanced mode
only)

Polar  Polar coordinates (for Advanced mode only)

Seq Sequential graph coordinates (for Advanced mode
only)

ANSWER: Sets the answer preference to various number formats.

Decimal (Real) Answers will be given in decimal form (default for
Advanced mode)

Mixed (Real) Answers will be given in mixed fractions, whenever
appropriate (default for Basic mode)

Improp (Real)  Answers will be given in improper fractions, whenever
appropriate

x+yi (Complex) Answers will be given in complex rectangular form (for
Advanced mode only)

r£6 (Complex) Answers will be given in complex polar form (for
Advanced mode only)

EDITOR: Sets the editing style to one of two available formats.

Equation  Formulas can be ==
entered in a "type it 125
as you see it ap-
proach" (default
setting).

One line  Formulas will be [F==

displayed on one line. 123

26



Chapter 2: Operating the Graphing Calculator

Notes: Immediately after changing the EDITOR, the calculator will return

to the calculation screen and the following data will be cleared.

* ENTRY memory

+ Equations stored in the graph equation window (Y= ))

+ Equations temporally stored in the SOLVER window ([ 2ndF )
[SOLVER])

* Resetting to the default settings ((2ndF J[orTioN][ E ] 1))
will also clear the above data.

Expression of up to 114 bytes can be entered in the Equation edit
mode. If the expression exceed the screen width, it is horizontally
extended.

Expression of up to 160 bytes can be entered in One-line edit
mode. if the expression exceed the screen width, it goes to the
next line.

SIMPLE: Sets the preference for handling reducible fractions.
Auto  Fractions will automatically be reduced down (default)
Manual  Fractions will not be reduced unless is pressed

Note: All the procedures in this manual are explained using the default
settings unless otherwise specified.

Precedence of Calculations

When solving a mathematical expression, this calculator inter-

nally looks for the following figures and methods (sorted in the

order of evaluation):

1) Fractions (1/4, a/b, v, etc.)

2) Complex angles (£)

3) Single calculation functions where the numerical value occurs
before the function (X2, X', |, “°” “7” and “9”)

4) Exponential functions (a°, ¥, etc)

5) Multiplications between a value and a stored variable/con-
stant, with “x” abbreviated (2r, 2A, etc.)

6) Single calculation functions where the numerical value occurs
after the function (sin, cos, tan, sin”, cos™, tan, log, 10%, In,
e*,\ , abs, int, ipart, fpart, (=), not, neg, etc.)
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7) Multiplications between a number and a function in #6
(3cos20, etc. “cos20” is evaluated first)

8) Permutations and combinations (nPr, nCr)

9) x

10) +

11)and

12)

13) Equalities and nonequalities (<, <, >, >, #, =, »>deg, —»dms,
etc.)

or, Xor xnor

Example
The key operation and calculation precedence

sin + ]25( x )5( a» )3 (ENTER)
%/_/ -
4th
5th
6th

e |f parentheses are used, parenthesized calculations have
precedence over any other calculations.

Error Messages

28

The calculator will display an error message when a given
command is handled incorrectly, or when instructions cannot be
handled correctly such that the task cannot be processed further.
Various types of error messages are given to inform users the
types of situations to be remedied.

For example, performing the
following key strokes:

[Sontox 1

(5 J( X J[ENTER)

will result in an error, and the ELF= BEI’D srrer

error message will be displayed.

In such a situation, you can go back to the expression to correct
its syntax by pressing (_«_Jor(_» ), or you can erase the
entire line to start over by pressing ( CL ).

For a list of various error codes and messages, refer to the
appendix.



Resetting the Calculator

Use the reset when a malfunction occurs, to delete all data, or to set all mode values
to the default settings. The resetting can be done by either pressing the reset switch
located in the battery compartment, or by selecting the reset in the OPTION menu.

Resetting the calculator's memory will erase all data stored by the user; proceed with
caution.

1. Using the reset switch

1. Pull down the notch to open the battery cover located on the
back of the calculator.

2. Place the battery cover back until the notch is snapped on.

3. Press( ON .

The verification window will FEESS [LCL] EET TO
appear on the screen. CLEAR ALL DATH

4. Press to clear all the EEEEEL[ OHT KEY TO
stored data. Press to
cancel resetting. After (_CL )
is pressed, the calculator's
memory will be initialized.
Press any key to display the
calculation screen.

FRESS AMY KEY

Note: If the above verification window does not appear, remove the
battery cover and gently push the RESET switch with the tip of a
ball-point pen or a similar object.

DO NOT use a tip of a pencil
or mechanical pencil, a
broken lead may cause a
damage to the button mecha-
nism.




The message on the right may
occasionally appear. In this
case, repeat the procedure
from step 1 to prevent loss of
data.

Calcylotor 1= not
initialized: or memord
has been imFPaired.

Fress [CL]1 to
IMITIALIZE ond CLEAR
ALl DaTa

2. Selecting the RESET within the OPTION menu

30

1.

Press ( 2ndF J, then [OPTION].
The OPTION menu appears.

. While in the OPTION menu,

press to select E
RESET; the RESET sub-

menu items should appear on
the right side of the screen.

LCD COMTRST

=]
DARK+—LIGHT

defoult =set
ALl memord

The first item 1 default set will initialize only the SETUP and
FORMAT settings, while the second item 2 All memory will
erase all memory contents and settings. To reset the memory,
select 2 All memory by pressing (2 ). The verification

window will appear.

. Press the key to clear

all data stored on the
calculator.
Press any key to continue.

FRE=ZS [CLT _EEY TO
CLEAR ALL DATA

PREZS [OM] EEY TO
CAMCEL

FPRESS AHY EEY




Chapter 3
Basic Calculations —

Basic Keyboard

In this chapter, we explore more features of this calculator using the Basic Keyboard.

Features such as fraction to decimal conversion and the quotient-remainder key, as

well as basic arithmetic calculations, will be covered in this chapter.

Note: To try the examples in the chapter, it is required that the Basic Keyboard is
already set up by the user. To learn how to set up the Basic Keyboard, read
“Changing the Keyboard” in Chapter 1.

1.Try it!

The speed of light is known to be 186,282
miles (approximately 300,000 kilometers) per
second. That means light can go around the
earth 7 and a half times within a second!

Suppose you are standing at the equator.
While the earth rotates over the period of one
day, you also rotate around the globe at a
certain speed. Knowing the facts above, can
you figure out how fast you are traveling, in
miles per hour?

Since distance traveled = average speed X time taken, the
following equation can be formed to find out the circumference of
the earth (x miles):

x X7.5=186282
Then,
x=186282 +7.5
Since you know the earth turns around once a day (which means,

in 24 hours), divide the above “x” with 24 to get a value in miles
per hour.

24 Xyv=x

X

v=737
24 31
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Note:

1. Enter a math expression, then perform the calculation.

2. Save a number into a variable, then recall the value later.

1. First, press , then to clear any screen entries.

2. Type 186282 ( = 7.5,
then press [ENTER). The

circumference of the earth is
thus obtained.

24237, 5

3. Store the answer in a variable. A variable is a symbol under
which you can store a numerical value.

We will use variable A to
store the circumference of

the earth. Press to set

the “store” mode. Press

A, then to

store the answer. To call up

24837, 5
An=ZA
24837, 5

the stored answer, press ([ALPHA) A (ENTER] again.

While checking the stored values, you may see “0”; this means
that no value is stored in the variable.

4. Now, since the value you
have stored under “A” is the
distance you will be travel-
ling in 24 hours, divide the
number by 24. Press
A (= )24, then (ENTER).

24837, 5

An=ZA
24837. 5

A+24
1624, 9

So, you are travelling at 1034.9 miles/hour. That is fast!
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2. Arithmetic Keys

Performing
addition,
subtraction,
multiplication
and division

ENTER

A Note about
expressions

There are various keys for arithmetic calculations. Use the
(= )(xJ)(= ) (e ) (Jand() Jkeys to perform
basic arithmetic calculations. Press to solve an equation.

Executes an expression.

Example
e Calculate 1 + 2. 1+2

(BB ](Coi) 1+ )2 EnteR

An expression is a mathematical statement that may use num-
bers and/or variables that represent numbers. This works just like
a regular word sentence; one may ask “how are you?”, and you
may answer “okay.” But what if an incomplete sentence is thrown,
such as “how are”? You’ll wonder, “how are... what?”; it just
doesn’t make sense. A math expression needs to be complete as
well. I + 2, 4x, 2sinx + cosx form valid expressions, while “1 +” and
“cos” do not. If an expression is not complete, the calculator will
display an error message upon pressing the key.

Enters a “+” sign for addition.

Example

e Calculate 12 + 34. T34
EB)Ce 1205084 |5y 49
ENTER >3

Enters a “~” sign for subtraction.

Example
e Subtract 21 from 43.

43(=)21[EnNTER)

33



When to leave
out the “X” sign

Entering a number

Enters a “x” sign for multiplication.

Example
e Multiply 12 by 34.

12((x ]34 (EnTER)

Enters a “+” sign for division.

Example
e Divide 54 by 32.

54( = )32[ENTER

1Z==24
54432

45
1.6873

The multiplication sign can be left out when:

a. Itis placed in front of an
open parenthesis.

b. It is followed by a variable or
a mathematical constant (m,
e, etc.):

c. ltis followed by a scientific
function, such as sin, log,
etc.:

with a negative value

()

Note:

34

Sets a negative value.

Example
e Calculate -12 x 4.

(© J12( x )4 [ENTER

Lo+ 4]
1
CHA—ZaCH+4 0
-13
2A
49ETS. 2
Im
2, 424T7TTIEL
Zloa 18
2]
-T2=d
-45

Do not use the (_— ) key to enter a negative value; use the

key instead.



Note:
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Enters an open parenthesis. Use with )’ as a pair, or the calcula-
tion will result in an error.

Enters a closing parenthesis; a parenthesis left open will result in
an error.

Example TIETTS ]

e Calculate (4 + 6) + 5.
CCJ4C+J6( JC=]
5 ENTER]

Functions, such as “round(”,
automatically include an open parentheses. Each of these
functions needs to be closed with a closing parenthesis.

3. Calculations Using Various Function Keys

Use the calculator’s function keys to simplify various calculation tasks. The calculator’s
Basic Keyboard is specially designed to help you learn/solve fraction calculations

easier.

Simplifies a given fraction stored in the ANSWER memory.
(Set the SIMPLE mode to Manual in the SETUP menu to use this
key.)

Specifying no common factor
Simplify the fraction using the lowest common factor other than 1.

Example

18 )12 » J( + 5 _B&

12 Sine 12

(Simplified by 2, Facto ";2

the lowest common factor of 12 =

and 6.)

(Simplified by 3, =

the lowest common factor of 6 . &

SimF

and 3.) Fac tar=3

1
z2
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Note:

Note:

Specifying a common factor

Simplify the fraction using the specified common factor.
Example

13 J12(» JC+ J5
12 SimF &

6 (Manually 1
specify 6, the Greatest Com- z

mon Factor of 12 and 6, to
simplify the fraction.)

-
] [y

Foctor=&

If the wrong number is specified for a common factor, an error will
occur.

is effective in a fraction calculation mode only (when the
ANSWER mode is set to Mixed or Improp in the SETUP menu).

Converts an improper fraction to a mixed number.
Example
e Change % to a mixed

number. % o b

1236 )5( » J(zabe
ENTER

ba
r_n|m

Converts a mixed number to an
improper fraction.

Example
e Change 2% to an improper fraction.

Converts a fraction to a decimal |Ans+b-c
number.

12
]
Example ANS*A. TEX
e Change % to a decimal

number.

Above three conversions will not affect the ANSWER settings in
the SET UP menu.

If a decimal number is not rational, fraction conversion will not
function and display the answer in decimal format.

2.




Note:

Note:
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Performs an integer division, and returns a quotient and a
remainder.

Example
¢ Get a quotient and a remain- Hint+4
der of 50 = 3 Buotient : 15
T Remainder: =
50 3
* Quotient value is set to Ans

memory and remainder is not
stored.

Squares the preceding number.

Example
¢ Obtain the answer to 122. (= 144)

12(x2 JENTER)

When no base number is entered, the base number area will be
left blank and just the exponent appear.

(cL J( x2 J_ « J12( » J[ENTER

Enters a mixed number.

Example

e Enter 4%

4(abg)5( » )6(ENTER]
When no value is entered prior to this key, the number areas will
be left blank.

* If the calculator is set to one-line mode, enters “v”
(integer-fraction separator) only. Use in combination with

as follows.

e Enter 4% in one-line mode wd rb
4 (abt)5( 2% )6 [ENTER]

* Integer part of the mixed
number must be a natural
number. A variable can not be
used. Equation or use of parenthesis, such as (1+2).2-3 or
(5)u2r3, causes syntax error.

4.5 5

* When a numerator or a denominator is negative, the calculator
will cause error.
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Note:

§

STO

Enters a fraction, setting the preceding number as its numerator.

* If the calculator is set to one-line mode, then “~” will be entered

instead. For example, “275” indicates % .

Example
* Calculate % + % % + %
234 )5(» JC+ J(3b) 3
3(» )4( » )ENTER 28

Enters an exponent, setting the preceding number as its base.

Example
¢ Raise 4 to the 5th power. (= 1024)

4 (a0 )5 ENTER)

When no base value is entered, “a®” will be entered with both
number areas left blank.

(cL J(a» J(_ 4 )4 » )5(ENTER)

When calculating x to the power of m-th power of n, enter as
follows;

e Calculate 2% (= 512)
2( a» J3( ab )2 (ENTER)
The above calculation is interpreted as 2% = 2°.

If you wish to calculate (23)2 =82, press(__ (_J2(a )3 » )
() J( ab )2 (ENTER.

Enters a comma “, ” at the cursor. A comma is required in some
of the MATH functions. For more information, refer to the next
section “Calculations Using MATH Menu ltems” in this chapter.

Stores a number in a variable.

Example
eletA=4,and B=6. 47H
Calculate A + B. &F
4 (sTO J(ALPHA) A [ENTER)
A+E
6 ( STO J (ALPHA) B [ENTER) i

(ALPHA] A (_ + J[ALPHA] B [ENTER)




Second
functions

Note:

Note:
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Enters an “x”, an unknown variable. Use this key when working
with graph equations. Refer to Chapter 4 “Basic Graphing
Features” to learn how to use this feature.

To access the second function of a key (printed above the keys in
yellow), press and release (2ndF ), then press the key you want to
use.

Set the preceding value as a percentage.

Example

* Get 25% of 1234. (1224205
1234(x)25(@mE) |33 #95:9
8.3

* Percentage must be a positive

value equal to or less than
100.

Enters “x"”, and returns an inverse by raising a value to the -1
power. The inverse of “5”, for example, is “%”.

Example
¢ Raise 12 to the -1 power. (= 0.083333333)

12(2ndF ][ x1 |[ENTER)

When no base number is entered, “x ™ will be entered, with “x” left
blank.

(oL J(2ndF ][ x1 |« )1 2(ENTER)

Enters “3 .

Example
e Bring 4 to the 5" root. (= 1.319507911)

5(2ndF J[ &y |4 [ENTER)

When no depth of power is entered, “¥ " is entered, with both
number areas left blank.

(cL J(endF)[ay_|5( » )4 [ENTER)

Enters a square root symbol.

Example
¢ Obtain the square root of 64. (= 8)

(2ndF ][ v |6 4 [ENTER)
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Note:

Recalls a variable.

Example
* SetC=8.

8 ( sTO ] (ALPHAJ C [ENTER)

=R

Recall the value of C.

(2ndF ][ RCL |(ALPHA) C [ENTER) C

Accesses the VARS menu. Refer to chapters 4 and 6 to learn how
to use each item in this menu.

Enter braces to group numbers as a list.

Recalls the previous answer. Use this key to incorporate the
answer to the previous calculation into an expression.

Example
e Perform 3 x 3. SR
=
3 3 18-fins
1
Subt.ract the value of the PR
previous answer from “10”. 5

10( — )(2ndF)[ ANS | [ENTER]

can be considered as a variable; its value is automatically

set when is pressed. If is not empty, then pressing
(+ ), =), x ) or(_= Jwill recall “Ans” and places it at
the beginning of an expression. If “1” was the previous answer,

then pressing 4 will result in “5”.




ENTRY

Note:

CATALOG
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Recalls the previous entry. This is useful when you want to modify
the previous entry, rather than reenter the whole expression over.

Example

dHE
e Calculate 4 x 6. =
4 (X ) 6 EnTeR) 8

Next, calculate 4 X 8.

(2ndF ] [ENTRY|(_BS ) 8 [ENTER)

Executed expressions are stored in a temporary memory in the
executed order. If the temporary memory is full, the oldest data is
automatically deleted. Be aware that may not function on
these occasions.

A maximum of 160 bytes can be stored in the temporary memory.
The capacity may vary when there are division codes between
expressions.

When switching from equation edit mode to one-line edit mode in
the SETUP menu, all the numerical and graph equations stored in
the temporary memory are cleared and cannot be recalled.

Enters “pi”. Pi is a mathematical constant, representing the ratio
of the circumference of a circle to its diameter.

Example
e Enter “2n”. (= 6.283185307)

2(2ndF)[ m |(ENTER)

Calls up the CATALOG menu. From the CATALOG menu, you can
directly access various functions in the menus.

¢ Functions are listed in alphabetic order.
* Move the cursor using the (A ) ¥ ] keys and press

to access or enter the function.

* Press and an appropriate alphabetic key (A to Z) to
navigate the catalog.

e Press (ALPHA) + (A [ ¥ ]to scroll the catalog page by page
and press (2ndF )+ (A J[ ¥ ]to jump to the beginning or the
end of the catalog.

e See page 246 for details.
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4. Calculations Using MATH Menu ltems

The MATH menu contains functions used for more elaborate math concepts, such as
trigonometry, logarithms, probability, and math unit/format conversions. The MATH
menu items may be incorporated into your expressions.

Note:

A Note about
Degrees and
Radians

Note:

1 sin

2 cos

42

The default angle measurement unit while using the calculator’s
Basic Keyboard is degrees. If you wish to work in radians, then
the configuration must be changed in the SET UP menu. For
more information, see page 25.

The degree and radian systems are two of the basic methods of
measuring angles. There are 360 degrees in a circle, and “2-pi”
radians. 1 degree is equal to pi/180 radians. “Then, what'’s this
pi?”, you may ask. Pi, or to use its symbol “n”, is the ratio of the
circumference of a circle to its diameter. The value of &t is the
same for any circle “3.14..”, and it is believed to have an infinite
number of digits beyond the decimal point.

A CALC

The CALC sub-menu contains items to be used in calculations
containing trigonometric and logarithmic functions.

The following examples show keystrokes with keyboard shortcuts.
It is also possible to select a sub-menu item using the cursor
keys.

Enters a sine function to be used in a trigonometric calculation.

Example
e Calculate sine 90°. Sih S

(MATH)[ A |1 J9O0[ENTER |caz &8 !
Enters a cosine function to be tan 45 #3
used in a trigonometric calcula- 1
tion.
Example

¢ Calculate cosine 60°.

(MATH)[ A |( 2 )6 0(ENTER)




3 tan

4 log

5 10~

1 abs(
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Enters a tangent function to be used in a trigonometric calcula-
tion.

Example
¢ Calculate tangent 45°.

(MATH)[ A |( 3 )4 5(ENTER)

Enters a “log” function for a logarithmic calculation

Example
* Calculate log 100. Toa 168
(MaTH)[ A |( 4 J100 5 4
ENTER 918
SEHADER
Enters a base of 10, setting the

cursor at the exponent.

Example
e Calculate 5 x 10°.

(5 J( x J(maTH)[ A |(_ 5 )5(ENTER)

B NUM

Use the NUM sub-menu items when converting between various
number systems.

abs(value)
Returns an absolute value.
* A real number, a list, matrix, variable, or equation can be used
as values.
Example
¢ Find an absolute value of [ L |
“-40.5".
(MmatH)[ B | 1 J( () J40
.5

4@. 3
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2 round( round(value [, digit number of decimals])
Returns the rounded value of the term in parentheses. A rounding
point can be specified.
* A real number, a list, matrix, variable, or equation can be used
as values.
Example
» Round off 1.2459 to the nearest hundredth. (= 1.25)

(MaTH)[ B |( 2 J1.2459( » J2( ) J(ENTER

3 ipart ipart value
Returns only the integer part of a decimal number.

* A real number, a list, matrix, variable, or equation can be used
as values.

Example
« Discard the fraction part of 42.195. (= 42)

(MaTH][ B (3 J42.195(ENTER]

4 fpart fpart value
Returns only the fraction part of a decimal number.

* A real number, a list, matrix, variable, or equation can be used
as values.

Example
« Discard the integer part of 32.01. (= 0.01)

(MATH)[ B ](_ 4 ]32.01ENTER)

5 int int value
Rounds down a decimal number to the closest integer.

Example
* Round down 34.56 to the nearest whole number. (= 34)

(MATH)[ B ](C5 )34 .56 ENTER
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7 max(

8 lem(

9 ged(

Chapter 3: Basic Calculations — Basic Keyboard

min(list)

Finds and returns the minimum value within a list of numbers. To
define a list of more than two numbers, group the numbers with
brackets (2ndF ]| { ]and(2ndF ][ 1} ), with each element
separated by a comma.

Example
¢ Find the smallest value among 4, 5, and -9.

(matH)[ B J(6 J(2ndF)[ € J4( > J)5( s J(L O]9
(endF][ 1 () J(ENTER)

Mire s oe -1 1
, -3
max(lisf) moEs {4y Sa -1
Finds and returns the maximum 3
value within a list of numbers.
Example
 Find the largest value among 4, 5, and -9.
(matH)[ B (7 J(2ndF)[ € J4( > J)5( s J(L O ]9
(endF)[ } () J(ENTER)
Icm(natural number, natural number)
Returns the least common multiple of two integers.
Example
¢ Find the least common multiple of 12 and 18.
(MatH)[ B J( 8 J12( 5 )J18( ) J[ENTER
gcd(natural number, natural Lomelss 1oy 3
number) acd( 16163
Returns the greatest common 4
divisor of two integers.

Example
* Find the greatest common divisor of 16 and 36.

(MaTH][ B |( 9 J16( s J36( ) ][ENTER
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0 remain

1 random

Note:

Note:

2 rndint(

natural number remain natural number

Returns the remainder of a division.

Example

* Obtain the remainder when 1= remaing
123 is divided by 5.
123(MATH][ B |J( 0 5
ENTER

C PROB

Use the PROB sub-menu items for probability calculations.

random [(number of trial)]
Returns a random decimal number between 0 and 1.

Example
« Make a list with three random [ =188 random <IHET
b I1T 63 483
numbers. FrdInt(1s6s 30
Set the “FSE” to “Fix” and “TAB” i4 3 2%
to “0”.

(ondfF ][ { J(mATH)[ c |
(1 JCx J)100( s JwmatH) ¢ (1 J( x J100( 5 ]
(MATH][ ¢ ][ 1 J( x )100(2ndF])[ } ][ENTER)

The random functions (random, rndint(, rndCoin, and rndDice)
will generate different numbers every time when the display is
redrawn. Therefore, the table values of the random functions will
be different every time. When in case of random-based graphing
calculations, the tracing values and other parameters of the graph
will not match the graph's visual representation.

rndint(minimum value, maximum value [, number of trial])
Returns a specified number of random integers, between a
minimum and a maximum value.

Example
e Produce eight random integers, ranging between values of 1
and 6.

(MaTH)[ ¢ J( 2 J1( > )6( s )3( ) ][ENTER

* Minimum value: 0<x_  <10"
Maximum value: 0<x__ <10
Number of trial: 1 <n <999




3 rndCoin

4 rndDice

5 nPr
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rndCoin [(number of trial)]

Returns a specified number of random integers to simulate a coin
flip: 0 (head) or 1 (tail). The size of the list (i.e., how many times
the virtual coin is thrown) can be specified. (The same as rndint
(0, 1, number of times))

Example ) ridCoin (40
* Make the calculator flip a mEe 1
virtual coin 4 times. rhdlice <112

2513266568 3.

(MaTH)[ ¢ J( 3 J( ( )4

rndDice [(number of trial)]

Returns specified number of random integers (1 to 6) to simulate
rolling dice. The size of the list (i.e., how many times the die is
thrown) can be specified. (The same as rndint (1, 6, number of
times))

Example
» Make the calculator roll a virtual die 11 times.

(MatH)[ ¢ J( 4 J( C J11 () J(ENTER

Returns the total number of different arrangements (permuta-
tions) for selecting “r” items out of “n” items.

_ n!
nPr —_— (n_ r)!

Example

« How many different ways can  [EF4
4 people out of 6 be seated in
a car with four seats?

Ze6

6 (MATH][ ¢ ]( 5 )4 ([ENTER
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6 nCr

Sexagesimal
and Degree
System

1 —>deg
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Returns the total number of combinations for selecting “r’ item out
of “n” items.
_ n!
Cr= ri(n—r)!
Example
¢ How many different groups of  [&F4
: E1-1s
7 students can be formed with 1507
15 students? £d4Z5
15(vaTH)[ ¢ (6 )7 &! —o0
ENTER
Returns a factorial.
Example
e Calculate 6 x5 x4 x3x2x1.
6 (MATH][ ¢ |( 7 )(ENTER)

D CONV

CONYV sub-menu items are to be used when converting a number
in decimal form (degrees) to a number in sexagesimal form
(degrees, minutes, seconds), or vice versa.

The “base 60” sexagesimal system, as well as the minutes-
second measurement system, was invented by the Sumerians,
who lived in the Mesopotamia area around the fourth millennium
B.C.(!) The notion of a 360 degrees system to measure angles
was introduced to the world by Hipparchus (555-514 B.C.) and
Ptolemy (2nd cent. A.D.), about 5000 years later. We still use
these ancient systems today, and this calculator supports both
formats.

Takes a number in sexagesimal form, and converts it into a
decimal number.

Example
e Convert 34° 56’ 78” to I LT e +dea
degrees. 34,3955
34(MATH)[ E |( 1 )56
(MATH)( 2 )7 8 (MATH]
(3 J(maH][ D |1 )

ENTER



2 —»dms
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Takes a number in decimal form (in degrees), and converts it into
a sexagesimal number. To enter a number in sexagesimal form,
use items in the “ANGLE” sub-menu, described in the next
subsection of this Chapter.

Example

* Show 40.0268 degrees in d0, oeea+dms
degrees, minutes, and 46°1* 36, 43"
seconds.
40( - )0268(MATH][ D |

E ANGLE

The Basic mode has two angle modes: Deg (degree) and Rad
(radian). Use the E ANGLE menu to enter a degree value in Rad
mode or a radian value in Deg mode. (The gradient mode is not
included in the Basic mode. Refer to Chapter 5 for details.)

Inserts a degree, and sets the preceding value in degrees.
Inserts a minute, and sets the preceding value in minutes.
Inserts a second, and sets the preceding value in seconds.

Example
e Enter 34° 56’ 78”.

34(matH)[ E (1 )
56 « “E ANGLE” remains selected;

78 type the number to enter the symbols.
ENTER ISR e

Z4.9353
EI"
114. 591559

Enters an “r”, to enter a number in radians.

Example
* Type 2 radian.

2(maAtH] E |( 4 )(ENTER)
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Chapter 4
Basic Graphing Features

— Basic Keyboard

This chapter takes the knowledge you have gained in Chapter 3 several steps further.

Note: To try the examples in this chapter, it is required that the Basic Keyboard is
already set up by the user. To learn how to set up the Basic Keyboard, read
“Changing the Keyboard” in Chapter 1.

1.Try it!

There are two taxi cab companies in your city, Tomato Cab and Orange Cab,
with different fare systems. The Tomato Cab charges $2.00 upon entering the
taxi cab, and $1.80 for each mile the taxi travels. The Orange Cab, on the other
hand, charges $3.50 plus $1.20 per mile. This means that taking the Tomato
Cab will initially cost less than
going with the Orange Cab, but
will be more expensive as you
travel longer distances.

Suppose you need to go to a place
3 miles away from where you are
now. Which cab company should
you take to save money?

Two math expressions can be derived from the above fare

systems. If “y” represents the cost, while “x” represents the
mileage, then:

Tomato Cab’s fare system

y=35+12x ...

Use the calculator’s graphing capabilities to figure out the
approximate point where the Orange Cab gets ahead of the
Tomato Cab, in terms of cost performance.

Orange Cab’s fare system
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PROCEDURE

. At the second line, press
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. By using two linear graphs, the approximate crossing point

can be found.

. The exact crossing point can be found with the TABLE

function.

. Press to enter the Graph Equation window. Six equa-

tion entry areas appear, from “Y1="to “Y6=". Since we need
only two equations in this exercise, let’s use “Y1="and “Y2=".

. By default, the cursor should be placed on the right side of the

“Y1=" equation, next to the equal sign. If this is not so, use the

cursor keys to bring the cursor to the “Y1="line, then press the
key to clear any entries. The cursor will automatically be
placed to the right of the equal sign.

. Enter the first equation, “2 + 1.8X”, to represent the Tomato

Cab’s fare system.

2 1.8
Use the key to enter the “x”, representing the distance
in miles.

. When the equation line is complete, press ENTER). The first

equation is now stored, and the cursor automatically jumps to
the second line, where the second equation can be entered.

Z+1.55
V2R3, 5+, 2K

to clear any entries,
then enter “3.5 + 1.2X" to
represent the Orange Cab’s
fare system. When done
entering the equation, press
[ENTER). The two equations are now ready to graph.

. Press to draw the graphs.

To draw a graph, “=" must be highlighted. If not, move the
cursor to “=” of the targeted equation and press to draw
a graph, and press again not to draw a graph.
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Graph Basics

The graph examples in this exercise are called X-Y graphs. An
X-Y graph is quite useful for clearly displaying the relationship

between two variables.

7. Let’s take a look at the
graph. The vertical axis
represents the Y value, while
X is represented by the
horizontal axis. It appears
that the two diagonal lines

7

cross at the point where the X value is somewhere between 2
and 3, indicating that Orange Cab costs less than the other,

after 3 miles of traveling.
8. Next, press to find the

P e
; ] z EN
values per graph increment. 1 g W
When the traveling distance & ;ﬁ ;i
is 2 miles, the Tomato Cab y sz |8z
£ ii 9.t
charges 30 cents less overall | w==%

than the Orange Cab, but it

costs 30 cents more at 3 miles. To make the X increment

smaller, press [TBLSET].

9. When the Table setting window appears, move the cursor

down to “TBLStep”, type (_-_J(_ 5 J, and press [ENTER). Now

the Y values will be sampled at every 0.5 mile.

10. Press to show the

Table =et
table again. It indicates that InFut : User
when the X value is 2.5, both |TELStrt=
Y1 and Y2 values are 6.5. It  |TELStep= 9
is now clear that if you are 9.3

traveling 2.5 miles or more,
the Orange Cab costs less.

2. Explanations of Various Graphing Keys

52

Y=

Displays the Graph Equation window. Up to 10 different equations

can be entered.

After the graph expression is entered, press to store the

equation.



Note:

GRAPH]:

Note:

TABLE

(zoow):

Note:
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The expression can be represented as a graph.
The expression cannot be drawn as a graph.

* Move the cursor pointer to the “=” sign and press to
change between to-draw and not-to-draw.

To switch the window back to the calculation screen, simply press
the key.

Draws a full-screen graph based on the equation(s) entered in the
Graph Equation window. To cancel the graph drawing, press

If no equations are entered in the Graph equation window, only
the vertical (Y) and horizontal (X) axis will be displayed upon

pressing the key.

Displays the graph values in a table. The default sample incre-
ment value of the graph’s X axis is “1”.

Displays the ZOOM menu. Within the ZOOM menu, various
preferences can be set for the graph appearance on zooming in/
out .

The menu items with each function and the sub-menu items are
described below:

A ZOOM

There are a myriad of tools under this menu item, by which the
graph can be zoomed in/out in various styles. Press “A” within the
ZOOM menu to select this menu item.

1 Auto  According to the WINDOW setup, the graph will be
zoomed in by adjusting the “Ymin” (the minimumY
value) and “Ymax” (the maximum Y value) according to
the “Xmin” (the minimum X value) and “Xmax” (the
maximum X value). When this item is selected, the
graph will automatically be redrawn.

The “Auto” sub-menu item is directly affected by how the WIN-
DOW items are set up. Refer to the key section in this
chapter to learn how to set up the Xmin and Xmax items.
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2 Box

31In

4 Out

5 Default

6 Square

7 Dec

8 Int

9 Stat

A box area can be specified with this sub-menu tool so
that the area within the box will be displayed full
screen.

To select a box area to zoom:

1. While the ZOOM menu item is selected within the
ZOOM window, press to select 2 Box.

2. The graph appears on the screen. Use the cursor
keys to position the cursor at a corner of the
required box area. Press to mark the point as
an anchor.

3. Once the initial anchor is set, move the cursor to a
diagonal corner to define the box area. When the
required area is squared off, press [ENTER).

If a mistake is made, the anchor can be removed by

pressing the key.

4. The graph will automatically be redrawn.

A zoomed-in view of the graph will be displayed, sized
according to the B FACTOR set up under the ZOOM
menu. For example, if the vertical and horizontal zoom
factors are set to “2”, then the graph will be magnified
two times. Refer to the B FACTOR segment of this
section for more information.

The graph image will be zoomed out according to the B
FACTOR setup under the ZOOM menu.

The graph will be displayed with default graph setting
(Xmin =-10, Xmax = 10, Xscl = 1, Ymin = -10, Ymax =
10,Yscl=1)

Set the same scale for X and Y axes. The Y-axis scale
is adjusted to the current X-axis scale. The graph will
be redrawn automatically.

Sets the screen dot as 0.1 for both axes. The graph will
then be redrawn automatically.

Sets the screen dot as 1.0 for both axes. The graph will
then be redrawn automatically.

Displays all points of statistical data set.
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B FACTOR

Use this menu to set the vertical and horizontal zooming factor.
The factor set under this menu directly affects the zoom rate of
the 3 In and 4 Out sub-menu tools under the ZOOM menu, as
described above.

To set the zooming factor, do the following:

1. Within the Zoom  factor
B FACTOR menu, [|4_Fact=
press to v Fact= :]
activate the setup
tool.

2. When the “Zoom factor” window appears, the cursor
is automatically placed at “X_Fact=". The default
zoom factor is 4; enter the required value here.

3. Pressing after entering a value will switch the
cursor position to “Y_Fact=". Enter the required

zooming factor, and press (ENTER)].

4. To go back to the ZOOM menu, press the
key.

C POWER

1x2?2  Use this zooming tool when the equation contains a
form of “x?”.

2x' Use this zooming tool when the equation contains a
form of “x™”.

3+Yx  Use this tool to zoom correctly when the equation
contains a form of “Vx”.

D EXP

110% Use this tool when the equation contains a form of
((]0,(1:.

2log X  Use this tool when the equation contains a form of “log

”

X .
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ETRIG
1sin X  Use this when the equation contains a sine function.
2 cos X Use this when the equation contains a cosine function.

3tan X  Use this when the equation contains a tangent func-
tion.

F STO

Under this menu item there is one tool that enables the storing of
graph window settings.

1 StoWin By selecting this sub-menu item, the current graph
window setup will be stored.

Note: The actual graph image will not be stored with this tool.

G RCL

Under this menu item there are two tools that enable the recalling
of the previous graph window setup:

1 RclWin  On selecting this sub-menu item, the previously stored
window setup will be recalled, and the graph will be
redrawn accordingly. If no window setup has been
stored previously, the default graph window setup will
be used.

2 PreWin  On selecting this sub-menu item, the window setup
prior to the current zoom setup will be recalled, and the
graph will be redrawn accordingly.
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(TRACE):

Note:

(siow):

Chapter 4: Basic Graphing Features — Basic Keyboard

Press this button to trace the graph drawn on the screen, to
obtain the X-Y coordinates:

1. While the graph is displayed,
press the key. The /‘(\
cursor appears, flashing on
the graph line, with the
present X-Y coordinates. |#=-1.5BF50159  IY=C.OB4SFEOZF

2. Trace the graph using the (_«€_Jor(_» Jkeys.The (€ Jkey
decreases the value of x, while the (_» ] key increases it.

3. Pressing the key again will redraw the graph, with the
cursor at the center of the screen. If the cursor is moved
beyond the range of the screen, pressing the key will
redraw the screen centered around the cursor.

4. When done, press the key to escape the tracing
function.

If more than one graph is displayed on the screen, use the (A )
or (_¥_J keys to switch the cursor from one graph to the other.

If the key is not activated, the cursor will not be bound to
the graph. Pressingthe _«_J,(» J,(_A J or(_V¥_Jkeys will
position the free-moving flashing cursor on the graph display.

Displays the graph window setup. The setup values — the
minimum/maximum X/Y values, and X/Y-axis scale — can be
changed manually:

1. While the graph is displayed Nm"fﬁgamecﬂ
on the screen, press the AwmoE=3
. Ascl=E.5
key. The following Ymin=0
window appears, with the ¥ggf:g 5
cursor set at “Xmin=".

2. The required X-minimum value can be entered here. This
limits the left boundary of the graph window. For example, if
“Xmin="is set to “0”, then the portion of the graph’s Y-axis to
the left will not be displayed.

3. Once the “Xmin="value is entered (“0”, for example), press
(ENTER). The left limit of the graph is now set, and the cursor
moves to “Xmax=".
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Note:

4. Now the right boundary of the graph can be set. Enter the
required value here (“3”, for example), and press [ENTER).

The “Xmax=" value cannot be set equal to or smaller than the
value of “Xmin”. If so done, the calculator will display an error
message upon attempting to redraw the graph, and the graph will
not be displayed.

5. The next item “Xscl=" sets the frequency of the X-axis indices.
The default value is “1”. If, for example, the value is set to
“0.5”, then indices will be displayed on the X-axis at incre-
ments of 0.5. Enter the required “Xscl=" value (“0.5”, for

example), and press (ENTER).

6. The “Ymin=", “Ymax=", and “Yscl=" can be set, as was
described for “Xmin=", “Xmax=", and “Xscl=" above.

7. When done, press the key to draw the graph with the
newly configured window setup.

3. Other Useful Graphing Features
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[sPuiT:

Splits the display vertically, to show the graph on the left side of
the screen while showing the X-Y values in a table on the right.
The cursor is positioned on the table, and can be scrolled up/

down using the (A Jor (¥ _Jkeys.

Graph and table Graph and equation

/ / Y2=Z, 5+1.2

y;
/7

0, z1zE
c.CEEE

"
T

L[ i}
[pth=]
L
O
[ett
i

"
T

* When are pressed on the graph screen, the graph
and table are displayed on the same screen.

e When are pressed on the equation input screen,
the graph and equation are displayed on the same screen.



The following illustration shows these relationships.

[TIERZ=3
T2RM+1
3=

Y=
5=
YE=

A

\
//'\

(GRAPH) \ l (2ndF ) [SPLIT|

l (2ndF ] [SPLIT]

VrV

V1

Y2=kH+1

VrV

e The split screen is always in the trace mode. Therefore, the

cursor pointer appears on the graph. Accordingly, the coordi-
nate values are displayed reverse in the table and in the
equation at which the cursor pointer is located is also displayed
reversely.

e Using (_«_Jor(_» _J, move the cursor along the graph.

(Values displayed reverse in the table are also changed
accordingly.)

* When two or more graphs are displayed on the screen, the

desired graph is selected using (A Jor(_¥_J. (The table or
equation on the right of the screen is also changed accordingly.)

* The table on the split screen does not relate to the table

settings on the full-screen table.

* The table on the split screen is displayed in units of trace

movement amount based on the cursor pointer position on the
graph screen. When the full-screen table is displayed by
pressing (TABLE), a different table may appear on the screen.

* When the EXPRES or Y’ is set to ON on the FORMAT menu,

the equation or coordinates are displayed on the graph screen.

¢ Only equations to be graphed are displayed on the split screen.
* Press or on the split screen to display the full-

screen of the graph or table. To exit the split screen, press any
of other function keys.
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[CALC]:  Calculations can be performed on the entered graph equation(s).
Press to access. The following 6 sub-menu tools are

available:

1 Value

Note:

2 Intsct

Note:

3 Minimum

Note:

With this sub-menu tool, the Y value can be obtained
by entering an X value. The flashing graph cursor will
then be placed in that position on the graph. If more
than one graph equation is set, use the (_A ) or
(¥ _Jkeys to switch to the equation you wish to work
with.

If the entered X value
is incalculable, an
error message will be
displayed. Also, if the
Y value exceeds the
calculation range, then “----" will be displayed instead.

n=3

With this tool, the intersection(s) of two or more graphs
can be found, where the flashing cursor will be placed.
When the intersection is found, then the X-Y coordi-
nates of the intersection will be displayed at the bottom
of the screen. If there is more than one intersection,
the next intersection(s) can be found by selecting the
tool again.

If there is only one

graph equation \ /
entered there will be

no other graph(s) to \(r/

form an intersection,  |4=.1.B04zE0i9 Tv=-6.70z0u04y

so selecting this tool
will result in an error.

Finds the minimum of the given graph, and places the
flashing cursor at that position.

If the given graph has
no minimum value, /
an error message will o
be displayed.
[#=-z.PeooonEd  [v=-7. 625
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4 Maximum

Note:

5 X_Incpt

[DRAWE:

Note:

6 Y_Incpt

Note:

Note:

Finds the maximum of the given graph, and places the
flashing cursor at that position.

If the given graph has
no maximum value, A

an error message will
be displayed. (
|#=z. 44516108

¥=r. EeiyrzAEe

Finds an X-intercept (a crossing point of the graph on
the X-axis) of the given graph, and places the flashing
cursor at that position. If there is more than one X-
intercept, the next X-intercept can be found by select-
ing the tool again.

If the graph has no X-
intercept, an error
message will be ;

displayed.

[H=-0. 44968028 V=0

Finds an Y-intercept of the given graph, and places the
flashing cursor at that position.

If the graph has no Y-

intercept, an error /
message will be
displayed. / \/

[#=0 =i

The result may be different when the ZOOM function is
used.

There is an extensive set of features under this menu item that
enhance the graphing capabilities of the calculator. Only the
shading function will be covered here; refer to Chapter 6 “Ad-
vanced Graphing Features — Advanced Keyboard” in this manual
for more information.

To access the DRAW menu, press [DRAW.

An inequation can be expressed with the calculator’s graphing
capability. Here’s how:

1. Set up a simple graph within the Graph Equation window.
Enter “X?” for Y1, for example.
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. Press (2ndF }, and [DRAW] to enter the DRAW menu, then press

to select G SHADE. The SHADE sub-menu appears.

. Press(_1 Jtoselect1SET. [Gel =hade
The “Set shade” window Y1 € % <€
appears. E ¥ E

. Using the cursor keys, move E ¥ E
the cursor pointer to the

appropriate position.

5. Press(2ndF J[VARS][ A |

6. Press to select Y1.

7. When the value is set, press

10.

1

. Let's add another inequation,

the key. The graph will
be redrawn.

so that the area where the

two inequality overlap can be shaded. Press the key,
and enter another simple graph equation such as “X + 4” for
wyon

. Now, return to the SHADE menu by pressing [DRAW],

—_

and[_G_| Press to select “1 SET”.

Within the “Set shade” window, add the second equation at the
right of the topmost inequation. Use the (_ > Jor (<€) key to
position the underscore cursor, then select “Y2” using the
VARS menu.

. Press the to redraw the graph with the new shading

appearance.
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FORMAT|:  The graph appearance can be set and verified under this menu.
Press FORMAT] to access.

A—————— Displays the current FORMAT settings. The default
setting is:
OFF  (for the graph equation to be displayed
on the graph)
OFF  (for displaying numeric derivatives on
the graph)
ON (for displaying the X/Y axis on the
graph)
OFF  (for displaying a grid on the graph)

B EXPRES This sets whether or not graph equations are displayed
on the graph screen (in the trace mode, etc.). To
display the equations on the graph, select 1 ON by

pressing at this menu item.

C Y’ The numeric derivative (dx/dy) can be displayed on the
graph screen (in the trace mode, etc.). To activate this
function, select 1 ON by pressing at this menu
item.

D AXIS The graph axis can be set invisible with this menu item.
To hide the X/Y axis of the graph, select 2 OFF by
pressing at this menu item.

E GRID The graph display can be backed with an X-Y grid. To
show the grid on the graph, select 1 ON by pressing

at this menu item.

Substitution feature

» The substitution feature allows you to input an equation using characters and
variables, and then substitute numeric values for the characters to draw the graph.

» The substitution feature is valid only in the rectangular coordinate system.
Using this feature, any number of numeric value sets can be substituted while
referring to the graph drawing screen. This clearly shows the changes in the graph
depending on numeric values.
For example, the graph for “Y1 = AX® + BX? + CX2 — D” is drawn by substituting
numeric values for variables A, B, C, and D of the equation.
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e 22 kinds of variables (characters), A to Z except for R, T, X, and Y can be used for
the substitution feature.

* Up to seven variables (characters) can be used for one equation. (If the equation
contains more than seven variables (characters), up to seven characters from the
top of the equation are determined as variables and subsequent characters are
ignored.)

* |f you attempt to execute an equation containing no variables, the substitution
feature becomes invalid and the error message, “NO VARIABLE”, appears on the
screen.

* To input the equation, there are the following two methods after has been
pressed. After the equation has been input, the same operations apply to subse-
quent steps.

Example
Substitute numeric values under the conditions that “Y1 = AX2 +
BX + C” and “Y2 = AX” have been input.

Equation Entry screen

Al +Ba+L
YW Z2EAX The cursor pointer is located at
Y1. Drawing of both graphs Y1
and Y2 is valid.
1. Press [suB . [TI=AREER+T EEE 71
The substitution feature Efg

screen will appear. The
equation on which the cursor
pointer is located and its

variables are displayed on

the right of the screen.

If variables (characters) contain no values, the graph is not
drawn.

If independent memories A to C contain any numeric values,
the graph is drawn based on these values.

* If the equation (in this example, Y1) on which the cursor is
located contains no variables, the substitution feature screen
will not appear.
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2. Press 2 ENTER).
(2 isinputto A.)
The graph for “Y1 = 2X?” is
drawn. (Since B and C have
no values, they are ignored.)
At this time, the graph for Y2

[TI=ARE+ER+L

[ap]==} eXTE
1nnd

SERIE

is also drawn. Y2 also uses variable A which is used inY1.
Therefore, the drawing of the graph for Y2 is also valid.

* If you need to draw only the graph for Y2, it is necessary to
change variables (characters) or make the graph drawing for

Y1 invalid.

3. Press 1 ENTER).
(1 is input to B.)
The graph is changed from
“Y1=2X?"to “Y1 =2X2+
1X”.

4. Press 3 [ENTER).
(-8 is inputto C.)
Now, the graph for “Y1 = 2X2
+ 1X —3”is drawn on the
screen.

LR L =3 1) EAE
\ A=2
E=1
C=@
LR AT =3 1) FAE
A=2
B=1
C=-3
]

Next, change variable A from 2 to 5 and see how the graph

changes.

1. Press(_ A ]J( A ]5([ENTER.
(The cursor is moved from C
to A and 5 is input.)

The slope of the graph
becomes sharp.

[TI=ARE+ER+L

I
!

il

[ap]==} eXTE
Innn4g

1 Lo

z

* Move the cursor accordingly and substitute other numeric
values for variables to view how the graph changes.

* The trace function cannot be used in the substitution feature.
(When is pressed, the full-screen graph will appear.)
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Chapter 5
Advanced Calculations —

Advanced Keyboard

Note: To try the examples in the chapter, it is required that the Advanced Keyboard is
already set up by the user. To learn how to set up the Advanced Keyboard, read
“Changing the Keyboard” in Chapter 1.

1.Try it!

The Mendocino Tree, a coast redwood growing in Montgomery Woods State
Reserve in California, is known to be the tallest living tree in the world. You are
to find out how tall the tree is by using the following factors:
¢ The distance from you to the bottom of the
tree is exactly 505.8 feet, and the tree
stands vertically.

e The angle of elevation between the top
and the bottom of the tree is 36 degrees

36"
505.0

If the base length of the right triangle is 505.8 feet, and the angle
of elevation is 36 degrees, then the following expression can be
derived:

the height of the Mendocino tree (ft.) = 505.8 ft. X tan(36°)

CONCEPT
1. Verify/change the calculator’s angle unit.

2. Use the calculator’s trigonometric function key on the
Advanced keyboard to enter/perform the calculation.

66



PROCEDURE

. On the right side of the

. Press 505.8 .S=ton 36
36. Press to execute 36T, 4852107

. Since the angle of elevation is measured in degrees, the

calculator’'s angle setting will
need to be matched with

that. Press to
bring up the SETUP menu.

RFod
ElautPt

Fect
DecimglCReall
Eauation
Auto

SETUP menu, the current
setup will be displayed.
Make sure that the top line is
indicated as Deg (i.e.,
degrees). If not, then the
angle system will need to be

changed. Press to
select B DRG, then press

to select 1 Deg.

. Now, let’s work on the actual calculation part. Press the

key to enter the Calculation screen, and press to clear
any screen entries.

the calculation.

2.Various Calculation Keys

The calculator’s Advanced Keyboard is designed so that various advanced-level
expressions can be written quickly with few strokes of the keys.

Note:

The default angle unit for the Advanced mode is radians. The
examples hereafter will therefore feature the radian angle system,
unless otherwise specified.

The keys with each associated math function are described
below. Refer to the usage diagram in the Appendix for the
parameters for each sub-menu item.
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sin

COS

tan

n

X2

abg

2b

Enters a sine function to be used in a trigonometric expression.
Enters a cosine function to be used in a trigonometric expression.

Enters a tangent function to be used in a trigonometric expres-
sion.

Enters a common logarithm function.

Enters a natural logarithm function.

Example 4

e Calculate In e*.

lnh e

(_n_J(2ndF)[ e* |4 [ENTER).

Raises the preceding value to the 2nd power.

If no preceding value exists, then the base value will be left blank.

Enters a mixed number, with all elements left blank. If a preceding
number exists, then the number is assumed as the integer part of
the mixed number. (See page 37.)

Enters a fraction. Sets the preceding value as its numerator while
the denominator left blank. (See page 38.)

If no preceding value exists, then both the numerator and the
denominator will be left blank.

Raises the preceding value to a power. The exponent value can
subsequently be entered.

If no preceding value exists, then both the base and the exponent
area will be left blank. (See page 38.)
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The following math functions can be accessed with the use of key. To learn the
basic steps of how to access the second function of each key, refer to the section
“Second Function Key” of Chapter 2.

Note:

Enters an arcsine function to be used in a trigonometric expres-
sion.

Example
e Calculate arcsine 1. =inT 1

- 1.57ATIE32

(2ndF [ sin' | 1 ENTER). cos-l B.5
1.847197351

Enters an arccosine function to tan! 1
be used in a trigonometric 8. 733395316
expression.
Example

¢ Calculate arccosine 0.5.

(2ndF ][ cos1 | 0.5 [ENTER).

Enters an arctangent function to be used in a trigonometric
expression.

Example

e Calculate arctangent 1.

(2ndF ]| tan-1 | 1 [ENTER).

Expressions with inverse trigonometric functions evaluate in the
following ranges.

0 =sin'x, 6 = tan'x 0 = cos'x

Deg: 0<|0]|<90 Deg: 0<|6]<180
Rad: 0<[0|< Rad: 0<|0|<m
Grad: 0<10| <100 Grad: 0<]0| <200

Raises 10 to the power of x.

Enters the Euler Number e (2.71...) to a power. The cursor will
then be placed at the exponent.

Example
e Obtain a value of e°. 93
(2ndF ][ e* |3 (ENTER). 28, BE553693
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-

i

SRNRERE

Raises a preceding value to the power of -1. If no value is
preceded, then the cursor will be placed at the base.

Enters an a'" root of a base. When a value precedes, then the
value will be incorporated as the index number. Otherwise, both
entry areas will be left blank.

Enters a square root; sets the cursor at the base entry area.
Enters w (3.14...).

Sets the following value as 6, assuming the preceding value is the
radius of the polar coordinates.

Entersi (representing v'-1), to make imaginary or combination
numbers.

3. Calculations Using MATH Menu

The Advanced keyboard has considerably more MATH menu items to choose from
than that of the Basic keyboard:

70

A CALC Contains sub-menu tools for advanced calculations. To access

each sub-menu item, make sure that this A CALC menu item is
selected. Pressing the (] cursor key will extend the cursor to
the sub-menu items. Items can then be highlighted by scrolling
with( A ),( v ),(_ € Jor(_ » }, and selected by pressing
[ENTER), or simply use the short cut key stroke (i.e., select 01 by
pressing(_ 0 Jand(_ 1 ).

A sub-menu item with open parenthesis will need to be completed
by the closing parenthesis; failure to do so will result in an error.

01log, log, value
Enters a base-2 loag 52
logarithm (log,). 4

2

15




02 2%

03 fmin(

04 fmax(

05 d/dx(

06/

07 dx

2 value

Raises 2 to a power. Sets the cursor to exponent.

fmin(equation, lower limit of x, upper limit of x)
Returns the value of Thinth, JrE+ors D150

variable x when the i:3- T4IIEL
equation Y has the fmaze -8, 4n -Ezééa—gégéﬁﬁp

minimum value within
the specified range of
X.

fmax(equation, lower limit of x, upper limit of x)
Return the value of variable x when the equation Y has
the maximum value within the specified range of x.

d/dx(equation, value of x [, tolerance])
Returns derivative of [drder"E—5s =s
equationY at the
specified X value
using the tolerance (if
not specified, default
value is 1E-5).

| equation, lower limit, upper limit [, tolerance] dx
Calculates an integral
value of equation Y WT—A, 5Kz +l5:| 18, B8] dx
from the lower limit to 57
the upper limit using
the specified toler-
ance (if not specified,
default value is 1E-5). Use in conjunction with the 07
dx sub-menu item.

z

* Press the keys as follows in the Equation edit mode.
(marH)[ A J( o J( 6 J2(a J8( » J( (]
(ot (e J3( » J( = JO.5eimm( x2 )+ )
6( ) J(» Jo.001(maTH)[ A J( 0o J( 7 ]
ENTER

Enters a differential “dx” in an integration expression.
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08 X(

09 sec

10 csc

11 cot

12 sec”’

13 csc”’

14 cot”

15 sinh

16 cosh

17 tanh
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Y(expression, initial value, end value [, increment])

Returns the cumula-
tive sum of a given
expression from an
initial value to an end
value in the specified
increment value (if

not specified, default increment is 1).

sec value

Enters a secant
function to be used in
a trigonometric
expression.

csc value

Eletralags

23

sec 1H

-1. 191793587
c=c 1@

-1.828163961
cot 18

1.542351045

Enters a cosecant (cosec) function to be used in a
trigonometric expression.

cot value

Enters a cotangent (cotan) function to be used in a
trigonometric expression.

sec™ value
Enters an inverse
secant.

csc’ value
Enters an inverse
cosecant.

cot value

Enters an inverse cotangent.

sinh value
Enters a hyperbolic
sine.

cosh value

secl 1n

1. 47862296
c=c-l 18

H, 188167421
cot-l 18

H. A9958265
=inh 18

11813, 23287
cosh 18

11813, 23294
tanh 1@

E, 999939995

Enters a hyperbolic cosine.

tanh value

Enters a hyperbolic tangent.
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18 sinh'  sinh" value

Enters an inverse =inbT T10
hyperbolic sine. 8. 831372527
cosh-l G2
4 4 1.316957837
19 cosh cosh vall..le tanh-l €. @S
Enters an inverse @, BSEE41 7oA

hyperbolic cosine.

20 tanh' tanh value
Enters an inverse hyperbolic tangent.

B NUM Use the sub-menu items below to convert a value. Refer to
“Chapter 3: Basic Calculation — Basic Keyboard” to learn how
these tools can be used.

1abs( Returns the absolute value of a given number.

2round( Returns a rounded value of a given term in parenthe-
ses. A rounding point can be specified.

3ipart Returns only the integer part of a decimal number.
4 fpart  Returns only the fraction part of a decimal number.
5int Rounds a decimal number to the closest integer.

6 min(  Finds and returns the minimum value within a list of
numbers.

7 max(  Finds and returns the maximum value within a list of
numbers.

8 lem(  Returns the least common multiple of two integers.

9gcd( Returns the greatest common divisor of two integers.
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C PROB These sub-menu items are useful for probability calculations.
Refer to “Chapter 3: Basic Calculations — Basic Keyboard” for
details. A comprehensive list of menu items can be found in the

Appendix.

1 random

2 rndint(

3 nPr

4 nCr

5!

Returns a random number form between 0 and 1.

Returns a list of random integers, between a minimum
and a maximum value.

Returns the total number of permutations for selecting
“r” items out of “n” items.

Returns the total number of combinations for selecting
“r” items out of “n” items.

Returns a factorial.

D CONV These tools deal with conversions between different angle units
and between rectangular and polar coordinates.

1 >deg

2 »dms

value (sexagesimal number) —»deg
Takes a number in sexagesimal form, and converts it
into a decimal number.

value (degrees) -dms

Takes a number in decimal form (in degrees), and
converts it into a sexagesimal number. To enter a
number in sexagesimal form, use items in the ANGLE
sub-menu, described in Chapter 3.

Rectangular/polar coordinate conversion

This calculator is equipped with rectangular coordinates and polar
coordinates conversion capabilities.
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Rectangular to polar coordinate conversion functions

Conversion formulas: r = (¥ + y?)'?, 6 = tan’'(y/x)

3 xy—r(

4 xy—0(

xy—r(x coordinate, y coordinate)

Returns polar
coordinate radius
value from X-Y
rectangular coordi-
nates.

FI T

112
1.414213563

xy—0(x coordinate, y coordinate)

Returns polar
coordinate 6 value
from X-Y rectangular
coordinates.

The following ranges
are used to find 6.

TFHL

112
B.T8339216

Degree mode: 0 <16] <180

Radian mode: 0< 6| <n

Gradient mode: 0 < |6] < 200

Polar to rectangular coordinate conversion functions

Conversion formulas: x = rcos6, y = rsinf

5 ro—x(

6 ro—y(

ro0—x(r coordinate, 8 coordinate)

Returns rectangular
coordinate X value
from r-6 polar
coordinates.

r0—y(r coordinate, 0 coordinate)

Returns rectangular
coordinate Y value
from r-6 polar
coordinates.

re+x [

T
1.414213562, X ]

Q. 999329995

rE+d [

T
1.414213562s 2 ]

. 993999939
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E ANGLE Use these tools to enter the symbols to specify angle units.
1° Inserts a symbol for “degrees”.
2’ Inserts a symbol for “minutes”.
3” Inserts a symbol for “seconds”.
4r Enters an “r’ symbol, to enter a number in radians.
59 Enters an “g” symbol, to enter a number in gradients.

F INEQ Use the equality/inequality figures to compare two values. These
sub-item tools return 1 (true) or O (false).

1= Tests whether a 1=
preceding value and
a following value are
equal. 1x2

122

2 # Tests whether a
preceding value and a following value are not equal.

3> Tests whether a preceding value is larger than a
following value.

42>  Tests whether a 122
preceding value is 1
larger than OR equal
to a following value. 1=2

5 < Tests whether a
preceding value is smaller than a following value.

6 < Tests whether a preceding value is smaller than OR
equal to a following value.
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G LOGIC Use the LOGIC sub-menu items to perform boolean operations.
In the N-base calculation mode (binary, octal, decimal and
hexadecimal), A LOGIC will directly appear when is

o O = 2>

o = O =W

pressed.
The following is the truth table of the combination of input A and
B:
‘AandB‘ AorB ‘AxorB‘AxnorB‘ ‘A‘ notA ‘

1 1 0 1 1 0

0 1 1 0 0 1

0 1 1 0

0 0 0 1

The following examples show the answer screen when
executing a boolean operation for AND, OR, XOR,
XNOR between “1100” and “1010” in binary mode.
Compare the results (binary) to the above table.

1. Press [ BB J(andF)[To0L] [ A
octal, and hexadecimal calculation mode.

| ENTER) to enter the binary,

2. Press(_ v J(_ V¥ J( ¥ )to select the binary mode.

1 and

2 or

3 not

value A and value B

Enters an “AND” logic [HE#3 a
figure. TEC:
1100 WATH) (13 [acTs i
1010 BIN: 5
1iAdand 1816_ .
EIH:
1646
value A or value B
Enters an “OR” logic  [HE: H
figure. LEC:
1100 — 14
1010 BIN: 15
1115
not value
Enters a “NOT” logic  [HE®:
i FFFFFFFFFO
igure. TEC:
10 locrs 3
ENTER BIN: TTTTPTTeTdy
C11111111111111@1
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H COMPLX

4 neg

Note:

5 xor

6 xnor

neg value

Enters a “neg” logic HE =

. FFFFFFFFFF|

figure. TEC:

MATH 1 OcT: -1

ENTER TTTrTrrrro
EIH

“4 neg” menu 1111111111111111

appears only in the N-base calculation (binary, octal,
decimal and hexadecimal) mode.

value A xor value B

Enters an Exclusive- [AE#AE o
OR (xor) logic figure. |DEC:

1100 @A) (5 ) [ocT: E'
1010 BIM: e
value A xnor value B 112
Enters an Exclusive- |HE#=

NOR (xnor) logic TEC: FFFFFFFFFS
figure. acT: ol
1100 (e ) Trrrrrrrrl
1010 [ENTER] 1111111111111881

In order to use the sub-menu items within the COMPLX menu,
the calculator must be set up to handle complex numbers.
Otherwise the result will be a data type error.

Refer to the section “6. SETUP Menu” in this chapter for chang-
ing/verifying the calculator’s setup to enable complex number
answers, in either rectangular or polar coordinates.

1 conj(

conj(complex number)

Returns the complex
conjugate of the
specified complex
number (or list of
complex numbers).

CoORd Lo F21

S-21




2 real(

3 image(

4 abs(

5 arg(

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

image(complex number)

Returns the imagi-
nary part of a
complex number (or
list of complex
numbers).

abs(complex number)
Returns the absolute
value of a complex
number (or list of
complex numbers).

arg(complex number)
Takes the coordi-
nates (x + yi), and
returns the 6.

Fealioteds

imoget oted )

[TE+Z 4]

0. 285164207

aratotodn

B. Z2E5EEITT

Calculations using complex nhumbers

To calculate using complex numbers, select the sub-menu item 4
xxyior5r« 6inthe F ANSWER of the SETUP menu items.

The initial screen for the complex number calculation mode is the
same as for the real number mode.

Complex numbers can be noted using either 4 x + yi (rectangular
coordinates) or 5 r £ 6 (polar coordinates).

Dlecimal tRenl?
Mizxed:
ImFrror(Renl

Eeal?2

79



Chapter 5: Advanced Calculations — Advanced Keyboard

Note:

Example
e Calculate (3 + 4i) X (4 — 6i) M=t T Bt

It is possible to input complex
numbers (i) in the real number
mode, however an error
message will return.

Te-24

Functions available for complex number calculations

The following function keys are available for complex number
calculations without the limits existing in the real number calculations.
(x2 J [ x| (g J(in J[ 10% ][ e¥ ](ae L[]

The following MATH menu functions are also available for
complex number calculations.

abs(, round(, ipart, fpart, int

4. More Variables: Single Value Variables and

LIST Variables

Additional single value variables (from A to Z, and 6) may be accessed. In addition, six
LIST variables (from L1 to L6) are readily accessible through the second function of
the Advanced Keyboard.

80

To save a list of numbers, follow the procedure below:

1. On the Calculation screen (), create a list of numbers (“1,
2, 37, in this example). Separate numbers with a comma
(> ), and group the numbers with braces (__{ Jand[_} ).

2. Press (sT0 ), then select 15373010
one of the six LIST variables.
To store the list in “L17, press

to call up the
LIST variable.

3. Pressing will store the [Ty =s ZT=L1
list in the LIST variable. Note 1 2 =3

that this procedure will
overwrite the list previously
stored in the LIST variable.

Refer to Chapter 9 “LIST Features” to learn more about how LIST
variables can be utilized.
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5.TOOL Menu

The TOOL menu contains items to help calculating in different number systems, as
well as to help solve both linear and polynomial equation. Press to
access the TOOL menu. Press the key (or [QuIT ) to escape from the

menu.

A NBASE

Note:

Calculations can be performed in different number base systems,
while simultaneously converting the calculation result into
hexadecimal, decimal, octal, and binary systems.
1. While this menu item A HEx:

NBASE is selected, press LEC:

the key. The NBASE acT:
tool opens, with the cursor EIM:

set at HEX: (hexadecimal). 5
2. Type 1B 9, for example. When entering the hexadecimal
B, simply press the key; using the key will call up

the variable B instead.

Ly B v B v

3. When done entering the HE = F
hexadecimal expression, TDEC:
press [ENTER). The calculation  [qts 24
result will be displayed in BIM: 1
three other number base 11118611

systems, as well as in
hexadecimal format.

Numerical values in binary, octal, and hexadecimal modes can be
expressed in the following number of digits:

Binary: 16 digits

Octal: 10 digits

Hexadecimal: 10 digits
If you enter a number exceeding the range specified above for
calculations or conversions, the calculator will return an error.
If the answer exceeds the above range, the calculator will also
return an error.

Decimals can be used for DEC mode only (-] cannot be used
in the other modes). If you convert decimal values to binary,
octal, or hexadecimal number, the decimal part is discarded and
only the integer part is converted.

When numerical values of binary, octal, and hexadecimal modes

are negative, the display is switched to complements of 2. 81
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B SYSTEM With this tool, linear equations containing up to 6 unknown values

(i.e., ax + by + cz + du + ev + fw = g) can be solved.

1. Press to select B SYSTEM, and select the number of
unknown values. For example, press if values x and y

C POLY

are unknown.

2. In the next screen, an
equation ax + by =c is
displayed, with an entry
table for the known values —
a,b,andc.

3. Enter 2 sets of the known
values, as shown in the
figure. Pressing at
each entry will store the
value, and sets the cursor at
the next entry area.

4. When done entering the

known values, press
| EXE ] The calculation result

will be displayed on the next
screen.

asthT=C
'] L =

==

1 0
z

asthT=C

Lt

31

asthT=C
w=d
W=3

Pressing will bring back the previous entry screen.

5. To go back to the TOOL menu to perform another calculation,

press (2ndF J[TOOL].

This tool is designed so that quadratic (ax? + bx + ¢ = 0) or cubic
(ax? + bx? + cx + d = 0) equation may be solved.

1. Press to select C
POLY, and select the degree.

For example, press if
a quadratic equation is
desired.

nx<+hx+c=kH
0=
b=A
=M

2. In the next screen, an equation ax? + bx + ¢ = 0 is displayed,
with an entry area for the known values —a, b, and c.
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3. Enter the values, as shown

in the screen to the right.
Pressing at each
entry will store the value,
and sets the cursor at the
next entry area.

nx<+hr+c=kH

When done, press to execute the calculation.

The results (i.e. the x-intersects) will be displayed.

5. To enter a different set of

numbers for a, b, and c,

press to go back to

the previous screen. To
select a different degree of

polynomial, press

0x<+hx+c=kH
A1=

n2=

3
-6, IZZIITIZE

to go back to the TOOL menu.

If the solution cannot be displayed on the screen, a symbol will

appear at the bottom left corner of the screen. Press (V] to

scroll the screen.

6. SETUP Menu

Use the SETUP menu to verify the calculator’s current setup for mathematical and
scientific base units and the global editing style, as well as to change each

configuration.

It is very important that each item within this menu is properly set
up, or calculation results may not turn out as expected. For
example, entering 1 xsin90 in the Calculation screen will result
as either “1” (when set to degree mode), or “0.893996663” (when
set to radian mode), or “0.98768834” (when set to gradient
mode). Refer to the “SETUP Menu” in Chapter 2 to learn about

each setup configuration.
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Chapter 6
Advanced Graphing Features
— Advanced Keyboard

In this chapter, some real-life situations are featured. You are encouraged to modify
the examples to make your own graph schemes.

Note: To try the examples in this chapter, it is required that the Advanced Keyboard is
already set up by the user. To learn how to set up the Advanced Keyboard, read
“Changing the Keyboard” in Chapter 1.

It should be noted that the following examples assume that the angle mode is
set to Rad (radian), the default angle unit for the Advanced Keyboard. If set to
degree or gradient, some unexpected results will be obtained.

1.Try it!

You have just opened your own bank
account, with an initial deposit amount of
$2,000. Suppose your monthly income is 39@@@
$3,000, and you will spend 60 percent of mmm
what you have in the account every month,

A

AN

A
. o oo
how much will your balance be after one f/‘ <\ ooan
" . . ~.~.YO0Oooao
year? How much will you have in the /{1{ :$ oo
AR o
account, 6 months from now? NP D a

¥

L |

The example can be expressed as a sequential equation, as
follows:

u =u_,X(1-0.6)+ 3000

n n-1
where u  is the balance of the current month and u__, is the
balance of the previous month, and nis the month.
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CONCEPT

PROCEDURE

Note:

1. Grasp the idea of sequential equations.

2. Use the graph tracing function to obtain approximate values.

1. First, let us set the calculator
to the appropriate graphing
coordinate mode. Press
to enter the
SETUP menu, press
to select E COORD, then
press to select 4 Seq, and press (_CL ).

2. We will use the “Time”
sequential graph type within
the FORMAT menu. Press
[ForwAT], press
to select GTYPE, and( 2 )
to select 2 TIME.

3. Thenpress( v= ).

The Graph Equation Entry window will open.

4. Enter a new equation set u':m_'.-—l JECI-B, B2 +5
u(n-1) X (1 - 0.6) + 3000 for EEE?;”F
u(n)=. Press winbing=
(7)) toenter uand wln =
press (x/6/Tin) for n. Press winMing=

ENTER) when done entering.

Press to clear the previous entry.
Using a capitalized “U” or “N” here will result in an error upon

pressing the key.

5. On the second entry row it Butn=-To=T1-8.67+38
(u(nMin) =), enter 2000, EEE';];”:':{EEE‘E}
then press [ENTER). winMind=
The figure is automatically winl=
enclosed by braces. wintling=

6. The v and the w entry sets will not be necessary in this case,

SO press to clear, then press [ENTER) to move one row

down. Repeat until the four unnecessary entry rows are
cleared.
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10.
11.

7. Press to draw the graph.
8. If the line is outside of the

graph’s range, press
then to select
automatic zoom.

This will only display a small
portion of the graph, so the

graph’s range will need to be changed.

Press (winbow). Find nMax=

and change the value to 15
(default: 10). Next, find
Xmax= and change the
value to 15 too (default: 10).

Press the key again.
Use the graph trace function
by pressing (TRACE). As (> )
is pressed several times, the
nvalue (=X value, since the
graph is set to “Time” format)
increases, and the Y value
(the balance of your ac-
count) will change. Find the
Y value when the nvalue is
6 (after 6 months) as well as

Window Cheqa
nMin=1
nMox=15
FlotStort=1
FlotSter=1
Amin=1

Amox=15
JHscl=5.T14285T14E -1

iz
c

e
[H=1 .. .¥=4890. 8749471 . .

the value when n=12 (after 12 months = 1 year).

You can obtain the value directly from the CALC menu.

1.

Press and
select 1 VALUE.

n= will appear on the bottom
line of the screen.

. Enter the nvalue of 6, and

press ENTER).

n=g

Follow the procedure 1 to 2 to obtain the Y value for 12.



2. Graphing Parametric Equations

A two-dimensional parametric equation assumes that both X and Y are represented
by functions in a third variable T. When set in parametric graphing mode, the calculator
automatically sets up the Graph Equation Entry screen to take one set of X and'Y per
each graph, with the equation’s right side variable to be set as “T”.

Example

e Draw a graph: x(t) = 16cos(t), y(t) = 9sin(t).

1. Press to enter the SETUP menu.

2. Press to select E
COORD, then to

select 2 Param.

ER|Decimgl (Real

Be sure that the other ORlEana tion

settings are as shown on the
right.
To exit the SETUP menu, press (_CL ).

3. Press to go to the Graph Equation Entry window.

4. Enter I6cos(t) for X1T=. [FITEIEcos T
Press when done ;%¥5951ﬂ T
entering. YaT=

5. Enter 9sin(t) for Y1T=. Press ¥§¥:
ENTER) when done entering.

Note: The right side variable is automatically set to “T”. When the
key is pressed within the Graph Equation Entry window, it will
enter the variable “T”.

6. Press to draw the graph.

7. If the graph line extends
beyond the screen, press \
and select A ZOOM

then 1 AUTO. //
Use 3 IN or 4 OUT of the A

ZOOM to adjust the drawing size.

You can also set the drawing size in the WINDOW menu by
determining the maximum and minimum values of T, X and Y.
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3. Polar Graphing

Polar coordinates are a different method of specifying a point in two dimensions; the
location of the point is described by the distance from the X-Y intersect “r", and its
elevation angle “6".

Example
e Draw a graph: r = 16cos(0)sin(6).

1. Press (2ndF ) [SETUP].
The SETUP menu appears.

2. Press to select E
COORD, then press
to select 3 Polar. Be sure
that the other settings are as
shown on the right.

ER[Decimal {Reall
OR|Eauation

To exit the SETUP menu,

press (_cL J
3. Press( y=).
The Graph Equation Entry window will appear.
4. At the first entry row R1=, FIHIEcos B¥=in B
enter 16cos(6) X sin(6). s
Press (ENTER). Rd=
RS=
R&=

5. Press to draw the

graph. QO
Press (zoowm), then press
(_6_)to select 6 Square. GQ
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4. Graphing Sequences

The sequence graph mode can store and simultaneously draw three graph equations
u(n), v(n), and w(n).

Variables u, v, and w are entered as (2ndF J| _u_J(or[ v | [ w ).
Use (x/6/T/n) to enter the natural number n.

A sequence is an ordered set of numbers with a defined relation-
ship. The recursive sequential formulas can be described as

u,=u_ +d and/or

u =u,  Xr
where u  is the n-th term, d is the common difference, and r is the
ratio. In many occasions however, the term before u_, (i.e., one
term before u ) is not known. In such cases, the explicit formulas
must then be derived as:

u,=u,+dX(n-1) and/or

u, =u,X r*!
where u, is the n-th term, u, is the first term of the sequence, d is
the common difference, and r is the ratio.

A sequence {2, 4, 8, 16, 32, ...} may suggest the following
recursive sequence expression:

u, =2x2"
or it may also suggest the following non-recursive expression:
u, =2"
The calculator can plot sequential graphs in three different
schemes, as follows:

n-based (Time)

The u, values will be plotted uLna=
against the n value. WtnMing=
uina=
uinina=
Wina=
winMina=
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Note:

phase-based (uv, uw, or vw)

The u, values will be plotted against the v, values (uv).

(n—1)-based (Web)

The u, values will be plotted against the u, value.

* When u_, is incorporated in to the equation, the u(nMin)
requires two values: the minimum, and the second smallest. For
example, you will need {0, 1} in the u(nMin) entry row if u(n—1)
+ u(n—2) is entered as the equation.

* When Web is selected, n — 2 cannot be referred to. n also

cannot be directly referred to; entering u(n-1) + n will result in
an error.

Before entering graphing sequences, the calculator’s graphing

coordinates will need to be set up:

1. Press [SETUP]. The SETUP menu appears.

2. Press[ _E_|to select E COORD, then press to select 4
Seq.

3. Press to exit the SETUP menu.

Example 1: n-based Graphing (Time)
 Draw a sequential graph of u, =2 x 2"

First, make sure that the graph coordinate mode is set to

sequential (see above.)

1. Press to open the FORMAT menu. The FORMAT
menu allows user to change the graph configurations.

2. When the menu appears, select the item G TYPE.

3. Press to select 2

Time.




Now, go to the Graph Equation Entry window by pressing

Y=
The cursor is set at the first line u(n); pressing will clear
any previous entry, as well as to put the cursor at the right side
of the equation.

Enter 2 x 2. Use the (x/o/T/n) u.:n;.agxzn_l

key to enter n. When done, uinbina=
press [ENTER). The cursor :EE;’EH:‘:
moves down to the second Weni=

row. wiaMins=

In the entry.a.rea u(nMin)=, T !
enter the minimum value of wEnMiny=L1?
the n, 1, then press ENTER.  [W&n2=

uinina=

Wina=

winfins=
Press the key.

Press (zoow), then press
to select 1 Auto
(automatic zoom). -

Press the key, then =3 ==izEiz ==
use the (P ] key to trace the graph.

Example 2: Phase-based Graphing (uv)
e Compare 2 x 0.9 with the previously entered sequence.

Phase-based graphing requires a set of two sequential equations.
Since we already have one entered as above, we will create
another one here, but first the sequential graph format will need
to be set to uv.

1.

2. Select uv by pressing(__ 3 .
3. Press to go to the

Press to enter the FORMAT menu, then press
to select G TYPE.

Graph Equation Entry
window.
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The calculator can accept up to three sequential equation
entries. We will use the v set, since the u set already has an
entry. Move the cursor down to the v(n) entry area, and press

(et}

4. Enter 2 X 0.9%!, then press ul:n:lEEKEn_l
ENTER]. uinMini={11
The cursor will be setto the  |u¢nigzwem, o1
fourth entry row v(nMin=). winMina={1%}

Winl=

5. Press (_CL J, then enter 1.

6. Press the key to draw

the graph, then zoom the
graph so that it be comes

visible (Zoom), 1 Auto).

7. Use the TRACE) function to
trace the graph. Press the (] key to trace the plotted graph

values.

When w, the third sequential equation set is entered, it can also
be compared with the two other equations; simply set the TYPE
under the FORMAT menu to either 4 uw to compare the first set
with the third, or 5 vw to compare the second and the third.

Note: Comparing a sequence with an empty set will result in an
error. If the v set is to be used, then the equation entry rows
will need to have appropriate entries.

Example 3: n-1-based Graphing (Web)

e Compare the u(rn-1) value against the u(n) value of u(n-1) + 100.

This particular graph equation requires an index to the previous

term (u, ).

1. Press to enter
the FORMAT menu, then
press to select G
TYPE.

2. Select 1 Web by pressing

)




window.

4. At the first equation entry
row, enter u(n - 1) + 100.

Press the key to go to the Graph Equation Entry

Lt Hutn—1 2+ 188
uinMins={a:

_ wena=
When done entering, press winMina=
EER) e
winMins=

. At the next entry row, make
sure that it has the starting value “0”.

6. Bring the cursor down, and clear the rest of the four rows.

7. Press (GRAPH), then press (zoowm), 1 Auto to view the graph.

Two diagonal parallel lines should appear; the top line repre-
sents the n value, while the
n-1 value is represented by
the line below.

. Press (TRACE] to trace the
graph. As (> ) is pressed,
you will see the traced points
connected with lines, indicating the comparison between the n
and n-1 values.

E=1-J

o=l
n=gn ]

5.The CALC Function

The CALC function utilizes the entered graph equation to calculate values. In
conjunction with the 4 graph coordinates, it can be called up anywhere. Note however
that the CALC function will not do anything if no graph equation has been entered or

The following is an example that uses the previously entered

polar graph equations above.

1. First, verify the graph

coordinate mode by pressing Flgu LRt
[SETUP]; check to see if Enl

ar
DecimglCReall

E COORDi t to Polar. If
1s set fo Folar OR(Equation

not, this will need to be
changed accordingly. Also,
make sure the angle unit B DRG is set to Rad. Otherwise the
graph will not be drawn correctly.
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2. Press to verify the
previously entered polar
graph equation, then press

to draw the graph.
Adjust the view by using

menu items.

3. Press [cALc].

4. Press to select 1 \\/
Value. The graph is drawn
back on the screen again, /T\

with the 6= prompt visible at  [B=

the bottom left side of the screen.

5. Enter the 6 value at the
prompt. Enter rt, for example. \\/
Be aware that 6 cannot be
more than 2r (2rn radians =

360 degrees). [r=n =6, ZBZ1B5307
6. Upon pressing (ENTER], the radian r coordinate will be calcu-
lated.

Note: When coordinate system is Polar, Param or Seq, only 1 Value is
selectable in the CALC menu.

Advanced See Chapter 4 “Basic Graphing Features — Basic Keyboard” on
keyboard pages 60 to 61 for details of the other sub-menu tools available.
specific sub-

menus

7 Inflec  Calculates the inflection point of the given graph and moves the
cursor to that point.

Example
1. Enter the graph equation
Y1 =x3—-3x%+2.
a5
2. Press(2ndF )[cAaLc]|( 7 ). / i
|#=0.900888z72] [v=q. 18
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6. Format Setting

You can set up the Graph screen format from the

FORMAT menu.

Press to display the Graph format

menu.

Advanced keyboard
specific sub-menus

Note:

A ——————
B EXPRES
cyYy

D AXIS

E GRID

G TYPE appears only when the sequence coordinate graph mode
is selected.

Displays the current FORMAT settings. The default setting is:
OFF  (for the graph equation to be displayed on the

graph)
OFF  (for displaying numeric derivatives on the graph)
ON (for displaying the X/Y axis on the graph)
OFF  (for displaying a grid on the graph)
RectCoord  (for displaying the cursor location)

This sets whether or not graph equations are displayed on the
graph screen (in the trace mode, etc.). To display the equations
on the graph, select 1 ON by pressing at this menu item.

The numeric derivative (dx/dy) can be displayed on the graph
screen (in the trace mode, etc.). To activate this function, select 1
ON by pressing at this menu item.

The graph axis can be set invisible with this menu item. To hide
the X/Y axis of the graph, select 2 OFF by pressing at this
menu item.

The graph display can be backed with an X-Y grid. To show the
grid on the graph, select 1 ON by pressing at this menu
item.
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F CURSOR The coordinate system that indicates the location selected by the
trace or other function can be selected from 1 RectCoord
(Rectangular coordinates) or 2 PolarCoord (Polar coordinates)
(In the parametric system, the T indication is added.)

GTYPE This menu is only active when the sequence coordinate graph
mode is selected in the SETUP menu. The G TYPE menu will not
appear in the other modes.

1Web A web graph plot mode where x = u(n-1) and y = u(n).

2Time Time graph plot mode where x = n and y = u(n), v(n),
w(n). (default)

3uv  Auvmode where x = u(n) and y = v(n).
4uw A uw mode where x = u(n) and y = w(n).
5vw A vw mode where x = v(n) and y = w(n).

Note: u(n), v(n) and w(n) indicate the n-th term of the
sequences.

7. Zoom Functions

Displays the ZOOM menu. Within the ZOOM menu,

various preferences can be set for the graph ':'E;D
appearance on zooming in and out. I%Iﬂt
Defaul t
Sauare
Advanced See Chapter 4 “Basic Graphing Features — Basic Keyboard” on
keyboard pages 53 to 56 for details of the other menu items and their sub-
specific sub- menu items.
menus
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D EXP

2e*

4InX

ETRIG

4 sin™' X

5cos' X

6 tan—' X

F HYP

1 sinh X

2cosh X

3 tanh X

4 sinh* X

5 cosh' X

6 tanh' X

Use this tool when the equation contains a form of “e*".

Use this tool when the equation contains a form of “In

”

X .

Use this when the equation contains an arc sine
function.

Use this when the equation contains an arc cosine
function.

Use this when the equation contains an arc tangent
function.

Use this when the equation contains a hyperbolic sine
function.

Use this when the equation contains a hyperbolic
cosine function.

Use this when the equation contains a hyperbolic
tangent function.

Use this when the equation contains an inverse
hyperbolic sine function.

Use this when the equation contains an inverse
hyperbolic cosine function.

Use this when the equation contains an inverse
hyperbolic tangent function.
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8. Setting a Window

The key displays the graph window setup. The display will differ according to
the selected coordinate system. See also Chapter 4 “Basic Graphing Features —
Basic Keyboard” on pages 57 to 58 for details of rectangular coordinate system

settings.

Rectangular coordinate system

Xmin/Xmax Minimum and maximum values
of x-axis, respectively Hindow CEect?
) mmin=-18
Xscale Scale of x-axis Anox=1A
) nscl=1
Ymin/Ymax Minimum and maximum values Ymin=-18
. . Ymox=18
of y-axis, respectively vacol=1
Yscale Scale of y-axis
Parametric coordinate system
Tmin/Tmax Minimum and maximum values
for T, respectively NindawaiF‘u Fam
min=
Tstep Cursor pointer step value for Tmox=Z58
) Tster=7.5
tracing ﬁmi”f l_éa
Others Same as rectangular coordinate }qgg:f;1
Jimin=-18

system

Polar coordinate system

Omin/max Minimum and maximum angle
for 6, respectively Nén;{nu CFolars
mimn=
Ostep Cursor pointer step value for Bimgx=35H
. Bster=T.5
tracing Amin=-18
Others Same as rectangular coordinate ﬁgﬁf;ia
Aimin=-18

system

Sequential coordinate system

nMin/nMax  Minimum and maximum value
for n, respectively Mindow [Seqd
) . aMin=1
PlotStart Starting value of sequential nblox=1A
variable n E%EEE %g;ifl
PlotStep Increments of sequential ﬁm.ﬂ: féa
variable n discl=1
Others Same as rectangular coordinate system




9. Tables

The calculator enables you to illustrate the changes using the equation and graph you
have input. It also has tables for showing a list of X and Y values. Each column item
can display up to 7 digits, including a sign and/or a decimal point.

There are four kinds of tables available corresponding to the coordinate system.

Rectangular coordinate system

* The variable X is displayed in H iF! Ye iE
B -z in
the left end column. 1 0 A 5
z -y 0 y
e The columns Y1 to Y3 are E 0 i Y
displayed on the first screen. ; é: L§ E.:.
« Press (<€) Jto =

horizontally scroll the table. (The variable X is always displayed
in the left end column.)

* The 10-digit value in the column where the cursor is currently
located is displayed on the bottom line of the screen.

e Move the cursorusing( < J( » J( A J( V¥V )

* Non-input equation numbers and equations invalid for graphing
will not be displayed in the above table.

Parametric coordinate system

e The variable T is displayed in T n #iT - ¥iT Hel
the left end column. i 0,540 [0, Byiypfo
z -0, 4i6d|0. 908z |0, G9E1E
e The columns X1T, Y1T, and E -0.899  |0.1411z|1. 09861
. . y -0, GE36|-0, 7EEB[L . zBEZD
X2T are displayed on the first £ u.zaassl.u.ssas 1.G084Y
screen. T=A

* Press (_«_J(_» )to horizontally scroll the table.

* The 10-digit value in the column where the cursor is currently
located is displayed on the bottom line of the screen.

» Move the cursorusing( < J( » J( A J( V¥ ).

* Non-input equation numbers and equations invalid for graphing
will not be displayed in the above table.
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Polar coordinate system

e The variable 0 is displayed in ] - kil - i - ki
the left end column. 1 05403 |0, BYL47|0. YEHES
z -0 4161|0908 |-0, =7EY
e The columns 6, R1 to R3 are =z -0.99  |o.1411z|-0.1597
. . y -0, GE26|-0. 7EEB[0. YAYER
displayed on the first screen. c 0_25355'_0_5555 .z
B=A

e Press(_«€_J(» Jto

horizontally scroll the table.

* The 10-digit value in the column where the cursor is currently
located is displayed on the bottom line of the screen.

* The cursor can be moved using( <€ J( » J( A J( Vv ]

* Non-input equation numbers and equations invalid for graphing
will not be displayed in the above table.

Sequential coordinate system

* The variable nis displayed in = Jutnd Tuind [uin
the left end column. 1 z Y z
z E 1 E
* Tables values u(n), v(n), and z ye s 7
. y y.z3zE3|il iz
w (n) are simultaneously c y ze  |im [z1
displayed. n=@

* The 10-digit value in the column where the cursor is currently
located is displayed on the bottom line of the screen.

 The cursor can be moved using (<€ J( » J( A J( ¥ ).

* Non-input equation numbers and equations invalid for graphing
will not be displayed in the above table.

Setting a table

* To display the table, press (TABLE).
 Table setting allows you set how to input data for a table.

* Press to enter TabTe =et

the table setting screen. InFPut : User
* The cursor is initially located TELStri= a
TELSter=

at Auto, showing the variable
input method.

Auto: Automatically creates a table based on the graph equations and
given TableStart and TableStep values.
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User:

Displays a blank table. As you input values for variable columns,
table values are automatically calculated by the equation. Thus,
although TableStart and TableStep inputs can be made when
selecting User, set values will be ignored.

+ Press (_«4_Jor(_» ) to switch between Auto and User.
« TableStart is a start value of the variable in the table, and
TableStep is a step value of the variable. Both are numeric values.

Example
Automatically create a table starting from -5 with a step of 1 in the
X-Y coordinate after equations, based on “Y1 = X”, “Y2 = X?”, and

Y3=-XE4 3 [F L

1. Press and - = =
Cv ) O )5ENTER 1 5 5 2 £
[ENTER]. 4 1 1 z

2. Press (TABLE). :,:= = . . =

* If the cursor is on the top or bottom line of the table, (A Jor
(¥ ) can still be used. The table contents will move to become
visible in the display area.

Example

Create a table in the User mode under the above conditions.

1. Press (2ndF ] [TBLSET] and T-:ILbletE?tairgg
(» )ENTER)( ¥ ) O ENTER) AFUL * HULo

1 [ENTER). TELStri= 3
TELSter= ]
2. Press (TABLEL “ ! Ve (e
Blank table will appear.
=
3. Press 2 3 B WL [ v [E
to enter X values. S R :
]
=

* An automatically created table in the User mode cannot be scrolled vertically.

Note: While the table is in the User mode, a selected row can

be deleted by pressing (DEL ).
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10. The DRAW Function

With the DRAW function, lines, circles, graphs, and pixel points can be added to the
graph window. The DRAW menu also contains configuration tools for the ordinary
graphs entered in the Graph Equation Entry window: line types, shading, and visibility
status of each graph.

102

Note:

A DRAW

Press to enter the DRAW menu.

When entering coordinates, the DRAW function assumes that
rectangular coordinates will be entered. The exception to this is
for PxION(, PxIOFF(, PxICHG(, and PxITST(, all within the B
POINT menu item.

The tools in this menu add lines, circles, additional graphs and
text on the graph screen.

The tools below can be accessed from the GRAPH window, or
any other windows such as the Graph Equation Entry window and
Calculation screen. Most of these tools, such as Line(, can be
entered directly onto a graph from the cursor point.

1 ClrDraw  Clears all items on the graph window EXCEPT for the

graphs entered via the Graph Equation Entry window.

1. From the GRAPH
window, press

to
enter the DRAW

menu.

2. Press to select A DRAW, then press

to select 1 ClrDraw.

or

1. From the Calculation screen, press
)
“ClrDraw” will appear.

2. Press (ENTER).

All the items on the graph will be deleted and the
message “Done” will appear.



2 Line(

Note:

From the Calculation
screen

Note:

From the GRAPH
window

Draws a line according to the given X-Y coordinates of
a start/end point.

This tool can be used with any type of graph.

Line(x-coordinate of start point, y-coordinate of

start point, x-coordinate of end point, y-coordinate

of end point [,0])

Example

1. Select the DRAW
menu. Select A
DRAW in the
menu, then select
2 Line(.

“Line(” will appear.

Suppose you wish to draw a line, starting from an
X-Y coordinate (1,2) to end at (8,8).

2. Enter1,2,8,8”
right after the _/_,»—"'/_/
“Line(” object,
then close the
expression with

)
3. Press [ENTER).

The GRAPH window will appear with the specified
line drawn on the graph.

If you enter 0O for the 5th element of Line( function, (e.g.
Line(1,2,8,8,0)) and press [ENTER), you can clear the
specified line.

Line(

1. Press
to enter the
DRAW menu.
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Note:

Note:

2. Press to select A DRAW, then press

to select 2 Line(.

The GRAPH
window reap-
pears, with the
coordinate of the
cursor showing at
the bottom of the
screen.

l=o

=0

To change the cursor coordinate system, use the
FORMAT menu. Select F CURSOR, then select the
required coordinate system for the cursor.

3. Move the flashing cursor on the screen to set the
starting point of the line.

The pixel increment can be set within the ZOOM menu.
While A ZOOM is selected, choose 7 Dec to set each
pixel size to “0.1 X 0.1”, or 8 Int to set to “1 x 1”.

4. When the starting
point is set, press

to anchor

the location.

5. Move the cursor
to indicate the end
point of the line.
When set, press

to finalize

the line drawing.

[H=Z. 0e34IZ06S

Yoz . B0FezCHOE

,/”/H

|%=9.841zR0841

¥=0.03ZeEAQEE

6. You may draw as many lines as you wish, by
repeating the procedure from 4 to 5. When done
drawing, press to exit the entry mode.
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3 H_line

From the Calculation
screen

From the GRAPH
window

4V_line

From the Calculation
screen

Draws a horizontal line on the graph window.

H_Line y-value
Draws a horizontal line (y = value) on the graph
window.
Example
e Draw a horizontal line of y = 5.
1. Press (2ndF H-Tirne o

and enter

the value 5.

H_Line

Example
e Draw a horizontal line manually.

1. Press (2ndF])
(s}

2. Use the cursor
navigation keys (=0 ¥=E.4BZB7095R
(Ca ) v JC«J(» )) to move the flashing
cursor to the appropriate position.

3. Press to draw the line.

Draws a vertical line on the graph window.

V_Line x-value

Draws a vertical line (x = value) on the graph
window.

Example
e Draw a horizontal line of x = 3.

1. Press(2ndF J[DRAW|[ A |( 4 )and enter the
value 3.
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From the GRAPH
window

5T _ling(

From the Calculation
screen

Note:

From the GRAPH
window

V_Line

Example
e Draw a vertical line manually.

1. Press(2ndF )[DRAW|[ A |( 4 ).

2. Use the cursor navigationkeys ((a J( v ) <)
(» ) to move the flashing cursor to the appropri-
ate position.

3. Press to draw the line.

Draws a tangental line at the specified point of a graph
curve.

T_line(equation, x-value)

Example
e Draw the tangental line ofy =x? atx = 1.
1. SelectT_Line(. T_linetssa 1
2. Enter “x3, 1)” on

the line.

3. Press (ENTER).

It is also possible to

specify a function
equation from YO to

Y9 if stored.
(T_line(Y1, 1))

T_line(

Example

* Draw a tangental line by manually specifying the

point.

1. Select T_Line(.

2. Use (_«_J(_» ]to move the flashing cursor on
the targeted graph line.
Use (A J( ¥ Jto select a graph to draw the
tangental line.

3. When the point is set at the tangent point, press

ENTER).



6 Draw

Note:

7 Shade(

Note:

Draw equation
Draws an additional graph based on a given expres-
sion.
Example
e Draw the graph of y = 3x>-4x+2.
1. Select Draw.
2. Enter “3x>—4x+2”
on the line.

3. Press (ENTER).

This tool can be used
with rectangular coordinate graphs only.

Shade(equation1, equation2 [, lower value, upper
value])

Draws two graphs, and shades the area between the
two. If the x range is specified, it shades the area within
the specified range.

Example
e Shade the area enclosed by y = %xz -8andy=x.

1. Select Shade(.

2. Enter “%x2 -8,

x)” on the line.

3. Press (ENTER).

Example
e Shade the area enclosed by y = %xz -8andy=x
within the range of -2 <x < 3.

Before starting operation, Select ClrDraw to clear the
graphs previously drawn.

1. Select Shade(.
2. Enter “%x2 -8, X,
-2, 3)” on the line.

3. Press (ENTER).

It is also possible to
specify a function equation from YO to Y9 if stored.
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8 Drawlinv

Note:

9 Circle(

From the Calculation
screen

Note:

From the GRAPH
window

Drawlnv equation

Draws an inverse of a given graph expression.
Example

e Draw the inverse graph of y = %xz -8.

1. Select Drawlinv. F
2. Enter “%xz -8

on the line. C

3. Press (ENTER). —

It is also possible to
specify a function equation from YO to Y9 if stored.

Draw a circle on the graph screen.

Circle(x-coordinate of center, y-coordinate of
center, radius)

Example

e Draw a circle with center at (2,3) and of radius 7.
1. Select Circle(.

2. Enter“2,3,7)" on (

the line. \\MJ
3. Press (ENTER).

Before drawing a
circle, press (zoom)| A |( 6 ]to setthe X-Y
coordinates to square.

Circle(

Example
* Draw a circle manually.

1. Select Circle(.

2. Move the cursor to set the center point of the circle.
Press to set the anchor.

3. Move the cursor to determine the radius length of

the circle.

4. When done, press
[ENTER)

The circle is
drawn at the |#=-2. V6. 451612903

location.
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Note:

B POINT

0Text( Text(column, row, “strings”)
Enters a text string at a given coordinate.

Example
» Draw “HELLO” on the graph at column 2, row 1.
Text(2, 1, “HELLO”) HELLD

Note: Use
to enter “"”

(double quotes).

Column and row definitions for text input

* Refer to the following diagram to specify the
coordinates where you wish to start writing the text.

column
(0,0) (30,0)
row
(0,9) (30,9)

Lines, points, and curves drawn by the Draw menu are handled
as pictures. Therefore, they cannot be traced.

Graphs drawn by the Draw menu are automatically cleared if any
screen settings are changed. To save the graph, use the StoPict
menu.

Utilize these tools to manage point drawing and deletion on the
graph.

There are two operation methods. One is to directly move the
cursor pointer to the location on the graph screen where you wish
to insert the point. The other is to call a relevant command on the
Calculation screen and to directly input the coordinates to draw or
delete the point. (X and Y coordinates should be separated by a
comma.)
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1 PntON(

2 PntOFF(

3 PntCHG(

4 PxION(

5 PxIOFF(

6 PXICHG(

PntON(x-coordinate, y-coordinate)
Draws a point at a given coordinate. It takes the X-Y
coordinate as an argument.

This tool can either be accessed from the GRAPH
window or other windows. Entering from the GRAPH
window enables a graphic entry, while entering from
other windows enables text-based entry.

PntOFF(x-coordinate, y-coordinate)
Erases a pixel point. It takes the X-Y coordinate as an
argument.

PntCHG(x-coordinate, y-coordinate)

Changes the status (i.e., visible/invisible) of a pixel at a
given coordinate. Deletes the point when it is displayed
and draws the point when it is not displayed.

PxION(column, row)

Draws a pixel point at a given screen location indicated
by column and row.

The column and row definitions are as follows:

Column: 0 to 132,

Row: 0 to 64.
column | 1%
©.0) (126, 0) E
row
(0, 62) (126, 62)
T e e
PxIOFF(column, row)

Erases a pixel point at a given screen location indi-
cated by column and row.

PxICHG(column, row)
Changes the status (i.e., visible/invisible) of a pixel at a
given screen location indicated by column and row.
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7 PXITST(

PxITST(column, row)

Returns “1” if a pixel point is present at a given screen
location indicated by column and row.

Returns "0" if no pixel point exists.

FrlTSTOla )

C ON/OFF Sets the visibility status of a given graph number (0-9).

1 DrawON

2 DrawOFF

DrawON [equation number 1, ....] or DrawON
Sets the specified graphs visible. If no argument is
given, then all graphs will be set visible.

DrawOFF [equation number 1, ....] or DrawOFF
Sets the specified graphs invisible. If no argument is
given, then all graphs will be set invisible.

Example

* SetY1 and Y2 to visible and Y3 to invisible.

Press (2ndF J[DRAW|[ Cc (1 ).

Enter “1, 2” for equation numbers.

Press [ENTER).
Press (2ndF J[DRAW|[ Cc |( 2 ).

Enter 3 for UroawldH 1s2

; TDon
equation number. DrawlFF =

6. Press (ENTER). Don

ok 0 bd =
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D LINE Sets the line appearance of each graph. Each graph coordinate
mode (i.e., rectangular, polar, etc.) can retain a set of line
appearance preferences. Solid line, dotted line, bold line, locus

and dots can be selected.

1. Press (2ndF J[DRAW|[ D |to select D LINE, then press

ENTER).

2. The next window enables
you to select the line types
of each graph in the set
coordinate mode. (The
rectangular coordinate mode
is selected in this example.)

Use the cursor keys to select
the required line type, and

press ENTER).

Sﬂec:@ . o o
I'I'IE H = ...... e 0
I — e —
'-I-'q_ - — 0
'-l-'EI I — = =y [T}

WY 1 — EEm— @

E G_DATA All graph data, including the graph equations and window
settings, can be stored in 10 graph storage areas (1-9, and 0),

which can be called up later.

1StoGD StoGD number (0-9)

Saves the graph data.

Example

 Store the current graph data in location #1.

Note: The lines, graphs and
pixels drawn with the
A DRAW tools will
not be saved here;
use StoPict under F
PICT instead.

2 RclGD RclGD number (0-9)

StobD 1
Ton

Recalls the saved graph data.

Example

e Call back the previously stored graph data from

location #1.




Note:

Attempting to call RclbD 1
back graph data from
an empty location will
result in an error.

TDor

F PICT Stores and recalls the displayed pixel data for the graph window.
The graph equations will not be saved or recalled with these

tools.

1 StoPict

2 RclPict

StoPict number (0-9)
Saves the pixel data.

Example
e Store the current graph, including the drawings, in

location #1.

EDE'E EWANFLE

N

toFict 1
Dior
RclPict number (0-9)
Recalls the saved pixel data.
Example
* Call back the previously stored graph data from
location #1. FeIFict 1
TDon

EDE* % EXAMFLE

A~
N
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G SHADE With these sub-menu tools, inequalities, intersections and
compliments of multiple graphs can be visualized.

1SET Sets up the shading area for each graph. Refer to “3.
Other Useful Graphing Features” in Chapter 4 of this
manual to learn how to utilize this tool.

2 INITIAL Initializes the shading setup, and brings up the shading
setup window.

11. Substitution Feature

Refer to the page 63 for details.

As for the Advanced keyboard, you can rewrite the equation based on the numeric
values input on the substitution feature screen.

Example
Follow the step 1 on page 65:

1. Press to return

to the equation display
screen.

The equation is written
based on the last numeric

values input on the substitu-
tion feature screen.

* Once have been pressed, the screen cannot

be returned to the previous substitution feature screen.



Chapter 7
SLIDE SHOW Feature

The SLIDE SHOW feature is especially incorporated to help students understand
math concepts utilizing the calculator’s graphing capabilities. With this feature, the
calculator’'s screen images can be captured, organized, and stored.

The SLIDE SHOW feature is designed to be used with SHARP’s optional overhead
projection system, which offers a hassle-free math presentation environment for the
entire class.

The SLIDE SHOW can be used in both Basic and Advanced mode.
To enter the SLIDE SHOW, press . To exit the SLIDE SHOW feature, press

(BE)
1.Try it!

Make a SLIDE SHOW named “CUBIC” to

explain how to draw the graph of a factor- */i ﬂ\_’j|
7 = 2\

base cubic function and explain how to solve ~§ %

cubic equations using factors. Use the /(l\

following cubic function as a sample.
y=(x=-3)x-1)(x+2)

NS

!

\ s
Carll

N
2
z

Create a new 1. Set up a SLIDE SHOW file.
SLIDE SHOW Press to enter the SLIDE SHOW menu.

2. Press to select C NEW.

3. Name your project (type “CUBIC,” for example), and press
ENTER).

Slide show title
[CUEIC 1

[ZrndF IICLIFP] to sowve
SCEEEn.
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Capture images

Note:

4. Press to enter the graph equation mode.

5. Enter (x=3)(x - I)(x + 2) at
the first equation.

6. Press [cLP].
The message “STORE
SCREEN: 01” will appear.
The image will be stored on
page 1 of the SLIDE SHOW
“CUBIC,” and the screen will
automatically return to the
previous screen.

[TIHCR—20CR—1 2 Ltz )
2=
Y I=
=
o=
YE=

STORE SCREEH:&1

Each time you press [cLIP ], the screen image will be
captured and stored in the SLIDE SHOW.

7. Press (GRAPH).
e You cannot capture an image
while drawing.

e If the cursor flashes at the
upper right corner of the

0

{ v

screen, the calculator is busy processing tasks. The SLIDE
SHOW feature cannot capture images during this period.

¢ A captured image cannot be recaptured.

8. After the graph is drawn, press [cLP].
The image will be stored on page 2 of the SLIDE SHOW

“CUBIC”.
9. Press to split

the screen between the
graph and the table.

10. After drawing is done, press

(2noF)[cLiP]

LE1EE |M.EFERL
C.337En

il

L9E7FE |0, =FHEE

I

H=i
¥=h

The screen image is stored on page 3.

11. Press (_ > ] once, and press [ CLIP ]. Continue this

operation.




Select a file

Select an image

Playing back the newly created SLIDE SHOW

1.

Press to go to the

SLIDE SHOW menu.

Press to select B
PLAY.

A list of saved SLIDE SHOW
projects will be shown.

Select the one you want to play back, either by using the
shortcut key strokes, or by moving the cursor. (Select the item

and press (ENTER).)

The first page of the SLIDE
SHOW will appear.

The number appearing at
the upper right of the screen
is the slide number.

Use the (¥ _Jkey or to display the next image; press
the (_A_] key to show the previous image.

=S =10+

Rearranging the captured images

Let’s change the last image of the SLIDE SHOW feature to before
the third.

1.

2.

Press to bring up the SLIDE SHOW menu.

Press[_D_|to select D
SELECT.

Choose the project you want
to edit from the sub-menu
list.

Press to select.
The target SLIDE SHOW will be selected.

Press to select
E EDIT, then press to
select 1 MOVE.

The first image of the
selected SLIDE SHOW file
appears.

TR
FL&Y [0 |
HE




Specify the
insertion point

6. Go down to the last captured
image using the (_¥_J key.
7. Press to mark the

image.

moLte

8. Go up to the page 3 using
the (A Jkey.
9. Press [ENTER.

The marked image will be
inserted at page 3.

2.The SLIDE SHOW menu

A CURR

B PLAY

C NEW

D SELECT

E EDIT

Note:

This section of the chapter

summarizes each item in the IMNTRO
SLIDE SHOW feature menu. dscreens
Pres=[EHTER]

Displays the name of the
currently selected or working

SLIDE SHOW. Press to capture an image.

Enables you to select a SLIDE SHOW file for playback.

Creates a new SLIDE SHOW file to store screen images.

Enables you to select a SLIDE LR
SHOW file to be edited and Elﬁﬂ? E;EEEEE.
display its name in the A CURR

window.

Enables you to move/delete captured images, or change the file
name of the current SLIDE SHOW.

If no SLIDE SHOW file is stored, selecting any of the following
sub-menu items will result in an error.

1 MOVE

With this sub-menu tool, a selected screen image can be moved,
so that the playback order will change. To escape from this mode
and go back to the SLIDE SHOW menu, press the key.
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1. While in the SLIDE SHOW menu, press|[_E_|to select E
EDIT, then press to select the 1 MOVE sub-menu item.

2. With the (_A Jand (_¥_]cursor keys, select the captured
image you wish to move, then press ENTER).

3. Select the position to which you wish to move the previously
selected image using the (_A Jand (_ ¥ _] cursor keys.

4. Pressing will place the selected image at the new
location. The selected image will be placed immediately before
the current screen.

2 DEL

This sub-menu tool deletes the selected image captured in the
SLIDE SHOW.

1. While in the SLIDE SHOW
menu, press| _E_|to select
E EDIT, then press to

select the 2 DEL sub-menu
item.

2. With the (_A Jand (_¥_]cursor keys, select the image you
wish to delete.

3. Press to remove the selected image from the SLIDE
SHOW file.

3 RENAME
Use this sub-menu tool to rename the SLIDE SHOW.

1. In the SLIDE SHOW menu, press[ _E_|to select E EDIT, then
press to select the 3 RENAME sub-menu item.

2. The following screen enables you to change the SLIDE SHOW
name.

3. Type the new name.
The default input mode is A-LOCK.

If you wish to incorporate numbers, press the key to
enter numbers.

To switch back into the ALPHA mode, press again.
4. Pressing will store the new SLIDE SHOW name.
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Chapter 8
Matrix Features

Within the Matrix features, up to ten different matrices can be entered.

To get to the Matrix features, press [VATRIX]. Define and edit the matrices within
this mode too.

1.Try it!

Three sheaves of the first class crop, two of the
second, and one of the third are sold for 39
dollars. Two of the first, three of the second and,
one of the third for 34 dollars. And one of the
first, two of the second and three of the third for
26 dollars. How much did you receive from each
sheaf of the first, second and third class crops?

(Chapter VIII of Chiu Chang Suan Shu - Nine
Chapters of Arithmetic Arts, 200 B.C., China)

Three equations can be derived as follows, containing three
unknown quantities:

3x+2y+z=39
2x+3y+z=34
x+2y+32=26

x,y and z represent the price for each sheaf of the first, second
and third class crops, respectively.

You can solve the above system of linear equations by using a
matrix.

CONCEPT
1. Enter the coefficients as elements in a matrix.

2. Use the rrowEF function to obtain the reduced row echelon
form.
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PROCEDURE

Select a matrix
to edit

Define
dimensions

Enter the values

Solve the
problem

. Press to enter

FATH
. Press to select EDIT [1]
and then to select 1
mat A.
. Press 3 [ENTER] 4 (ENTER] to mutiﬁ : 23:{4 ]
define the dimensions of the i I ]
. z| o 0 0
matrix (3 rows X 4 columns). 3[ 0 a a ]
5]
. Press 3 ENTER) 2 (ENTER] 1 mat A i S¥G
H E) y
(ENTER) 3 9 [ENTER] to enter the | 1[ 1 I
first row of 3x + 2y +z=39. :[3 E E ]
The cursor will automatically
position itself at the begin- =3

. Press 1 [ENTER] 2 [ENTER] 3 mat A : 33:{4

. Press to return to the

. Press [MATRIX], then

the MATRIX menu.

ning of the second row.

. Press 2 [ENTER) 3 (ENTER] 1 (ENTER) 3 4 ([ENTER) to enter the second

row of 2x + 3y +z = 34.

y

(ENTER) 2 6 [ENTER) to enter the 1|:

third row of x + 2y + 3z = 26. :

[URR LI S | ]

1 T
1 2y
2 Er—

calculation screen. 26
Matrix A is now set.

. Press to display the MATRIX MENU, and press

[ D _]to select D MATH and then press to select 4
rrowEF. The reduced row

echelon form is now set, as
shown:

rrowerF mat A

press to select NAME
and press to select 1

mat A. The Matrix A is now set and ready to be calculated.

121



10. Press [ENTER).

The reduced row echelon form of the matrix is displayed.

Display Solution

rrowek mat A =
[[18 8 9.95] Ix + 0y + 0z =x=9.25
(618 4.25] Ox+1y+0z=y=425
681 2.731) Ox+0y+1z=z=275

2. Entering and Viewing a Matrix

Select a matrix 1. Press [MATRIX], then press (select EDIT) and

select the matrix you want to define.

Note: Up to 10 matrices from 1 matA to 0 matJ can be defined.

Define 2. Enter the row dimension number and press [ENTER).
dimensions Cursor moves to the column dimension.

3. Enter the column dimension number and press (ENTER).
The matrix will be displayed with null values. (See below.)

* It is not required to press [ENTER) when the dimension number is

2 digits.
Matrix name
ma. ti AE ;%i:’.{i_,g——Matrix dimensions (row X column)
i[ = z 1
2[ z z i ]—-Element entry field
zL1 z z
rlnput field (bottom line)

Up to 5 rows by 3 columns of elements can be displayed on the
screen.

Press(_ € _J(_» J(_A J( V¥ Jtoscroll the matrix. Use row
and column numbers on the left and upper side of the matrix to
check the display location.

e |f the dimensions of the matrix have previously been defined,
the values will be displayed. You can retain or alter the dimen-
sions accordingly.
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Chapter 8: Matrix Features

Enter elements 1. Press appropriate number keys to enter numbers at the 1st
in the matrix row and 1st column.

The number is displayed at the bottom of the screen.

2. Press (ENTER).

The cursor moves to the 1st row, 2nd column.

3. Sequentially input the element data.
4. Press after completion of data input.

Editing keys and functions

(< J(» ] Move the cursor within the current row or scroll horizontally.

(A J( ¥ ) Move the cursor within the current column or scroll vertically.
On the top row, (_A ) moves the cursor to the dimensions field.

ENTER] ENTER the number in the cursor position and move the cursor to
the next position.

Clear the value of bottom line (input field).

(@]

X H
M

Store all the elements of the matrix and returns to the calculation
screen.
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3. Normal Matrix Operations

Many calculations can be made between a matrix and a real number or between
matrices.

Examples of each calculation are as follows:

mat A & AKA mat B & AKA

i Z x i z x
il z 1 i1 z E;
z| = E 1 zl c B
z[ 1 z z zl 7 B g

Matrix + Matrix To add or subtract matrices, the dimensions must be the same.
Matrix — Matrix  Example

1. Press. mat Atmot B

2. Press(2ndF )[MATRIX|][ A | [
(1 )+ )(2ndF )[vATRIX|
3. Press [ENTER).

ol U =
=00
==l

Matrix x Matrix To multiply two matrices, the column dimension of the first matrix
must match the row dimension of the second matrix.

Example
1. Press. mot BEmoL B
2. Press(2ndF )[MATRIX|][ A | [H? %; %g}
(1 J(x_J(2ndF ] [wATRIX] [Z@ 25 421]
3. Press [ENTER).
Square of To obtain the square of a matirx:
Matrix Example
1. Press. g Y
2. Press(2ndF )[MATRIX|][ A | [Hg i; E }
[18 14 121]

3. Press [ENTER).
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4. Special Matrix Operations

This calculator has three Matrix calculation menus: OPE, MATH and [ ].

Examples of each calculation are as follows:

mat A 8 ZRE
1 z

i[ = 4
2['1 _]
mat B i K
1 z
i[ = 1
= [z o |
mat E ®E
1 z z
i[ = z z
& aI:u g z ]
zl 1 E 5|
&

Calculations using OPE menus

01 dim( dim(matrix name)

Returns the dimensions of the specified matrix.

Example

e Check the dimensions of mat A.

* Newly define or change the
dimensions to 2 x 3 for
Mat C.

02 fill( fill(value, matrix name)
Fills each element with a
specified value.

Example
e Enter the value 5 into all the
empty elements of matrix C.

dimtmat AL

12 21
T2 3t=dimCmat Co

i2 31
FillcSamat 2

Danﬂ

mat CF EKE

1
1] & £
4 I £

oo
—
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03 cumul

04 augment(

05 identity

06 rnd_mat(

cumul matrix name
Returns the cumulative matrix.

Example

¢ Obtain the cumulative sum of mat A.

cumulative sum of a; =
aip+ ap+ ... + ajj

augment(matrix name, matrix
name)
Appends the second matrix to

cumdl mat A

[[5 4]
[2 9]l

augmentomat Asmot B

[l
[

24 211
4 5 2 611

the first matrix as new columns. The first and second matrices
must have the same number of rows.

Example

* Create a new matrix with matrix A augmented by matrix B.

identity dimension value

Returns the identity matrix with specified value of rows and

columns.

Example

* Create the identity matrix of
3 rows X 3 columns.

identita A

=5
[ ]
=5 E

rnd_mat(number of row, number of column)
Returns a random matrix with specified values of rows and

columns.

Example

¢ Create a matrix of 2 rows X 3
columns with generated
random values.
(when TAB =2 and FSE =
“FIX” at SETUP menu)

rrc_ma il 50
[[B.65 B,
[B.35 A.

63 H,49]
22 B.3611




07 row_swap(

08 row_plus(

09 row_mult(

10 row_m.p.(

row_swap(matrix name, row number, row number)
Returns the matrix with specified rows swapped.

Example
e Swap the 2nd and 3rd rows in
the matrix E.

€ = €3, €3 = €y

—

row_swarFimat ExZs
[

B R R
w0 BD e 1 0y
RITIH 0 b

L
[
1
[
[
[

row_plus(matrix name, row number, row number)
Adds the first specified row data to the second specified row data.

Example
¢ Add the 2nd row data to the
first row of matrix E.

e =€y + €2

row_Flusimat Esdala
[[2 11 51
[4 9 21
[1 5 E&1]

row_mult(multiplied number, matrix name, row number)
Returns the scalar multiplication of elements in a specified row.

Example
¢ 3 X each element of 1st row of
mat E

€[j=3>(€1j

Fow_mAl teSamot Eala

[[15 & 9]
[4 9 2]
[1 5 &11]

row_m.p.(multiplied number, matrix name, row number, row

number)

Returns the scalar multiplication of elements in a specified row
and adds result to elements in another specified row.

Example

e 2 X each element of 3rd row
and add the result to each
element of the 1st row.

€[j=€[j+2><€2j

FOW_m.F.LZ2amat Easall

[[T 12 15]
(42 21
[15 & 11
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11 mat—list(

12 list>mat(

Note:

Creates lists with elements from each column in the matrix.

If dimensions of columns is greater than the number of lists
specified, extra columns are ignored. Also, if it is less than the
number of lists specified, extra lists are ignored.

mat—list(matrix name, list name 1, ..., list name n)

Example

e Make List 1 and List 2 by
using the 1st and 2nd
columns of matrix E,
respectively.

mot*listimat EsL1sLia
Don

mat—list(matrix name, column number, list name)

Example
¢ Make List 3 by using the 3rd
column of matrix E.

mat*listimat EsssL5a

Ton

L1
I 4 1%

Lz
12 9 5}

L=
12 2 &}

list>mat(list 1, .... list n, matrix name)
Creates a matrix using specified lists. This function is the same as

list>mat( in the List OPE menu.

The list items must be prepared prior to executing this function.

Example
¢ Create columns of matrix D by
using list items in L1 and L2.

lizt+matiLlsLZamat L2
Ton

mat I
[[S 2]
[4 9]
[1 511




Calculations using MATH menus

1 det

2 trans

3 rowEF

4 rrowEF

det matrix name
Returns the determinant of a square matrix.

The determinant can only be applied to a matrix which has the
same row and column dimensions.

Example det mat A
¢ Give the determinant of matrix E
A.

trans matrix name
Returns the matrix with the columns transposed to rows and the
rows transposed to columns.

Example det mat A
‘ 9
Transpose rows and columns trahs mot E
of matrix B. s 21
[1&1]

rowEF matrix name

Returns the row Echelon Form of the specified matrix. The
number of columns must be greater than or equal to the number
of rows.

rowEF mat B
Example [[1 @.33IZIZZIT]
¢ Give the row-echelon form of [a 1 11
matrix B.

rrowEF matrix name

Returns the reduced row Echelon Form of the specified matrix.
The number of columns must be greater than or equal to the
number of rows.

rrower mat B
Example [

¢ Give the reduced row-echelon
form of matrix B.

— -
=
=@
—
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Chapter 8: Matrix Features

Use of [ ] menus

Using [ ] menus, you can manually enter a matrix on the calculation screen.

1. Press (2ndF J[MATRIX][ E ](_ 1 J([) at the beginning of the
matrix.

2. Press (2ndF J[MATRIX| (1] ([) to indicate the beginning of the
first row.

Once you enter the manual matrix entry mode, you can
directly enter “or” by selecting or(_2 ).

3. Enter a number or expression for each element. Separate
each element with commas.

4. Press (2ndF )[MATRIX|( 2 ) IS TR
(1) to indicate the end of the
first row.

5. Repeat above steps 2 to 4 to enter all the rows.

6. Press(2ndF )[MATRIX]( 2 ] (]) to indicate the end of the
matrix.

7. Press [ENTER). [ a5

The matrix will be displayed.

i
0k
T ka1

Using a Matrix in To use a matrix in an expression, you can do any of the follow-
an expression ings:

* Select a matrix from the NAME menu.

e Enter the matrix directly using the [ ] function menus.
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Chapter 9
List Features

List features can be used in both Advanced and Basic mode. In this chapter, all the
procedures are based on the Advanced mode. In the Basic mode, press
and select A NAME to access L1 to L6.

1.Try it!

By analyzing years of data, we found that it takes the driver of a car
approximately 0.75 seconds to react to a situation before actually applying the
brakes. Once the brake pedal is depressed, it takes additional time for the car to
come to a complete stop. Here is the equation used to compute total stopping
distance on dry, level concrete:

The reaction time distance (in feet) = 1.1 times the speed (in miles per hour);
The braking distance = 0.06 times the speed squared;
y=(1.1Xv)+(0.06 Xv?),
where y represents the total stopping distance
(in feet), and v represents the speed (miles/
hour)

Calculate the total stopping distances at the
speeds of 30, 40, 50, 60, 70, 80 miles per hour.

CONCEPT
1. You can calculate all answers individually, but if you use list,
you can obtain the results with one calculation.
PROCEDURE
Enter each 2. Press to enter the calculation screen.

speed value in
the list

. Press 30

(s Jao( » J50( 5 )
60(_» J70(_> )80
The calculator displays the
set of data.
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Store the list in
L1

Enter the
equation using
L1

Note:

132

>

Press(sT0 )(2ndF ][ L1 |

. Press to store the list
inL1.

[

6. Press 1.1(_x_J(2ndF)
[t ]+ Jo.06(x )
(enaF])[ L1 | x2 ]

7. Press [ENTER).

8. List {87, 140, 205, 282, 371,
472} will appear.
So the solutions are:

s B Oy Gl THs BB T =L 1
1Z8 48 SA &8 TA 281

126 40 58 &0 T@ 2@
1.1xL1+8. 8612

126 40 58 &0 T@ 2@
1.1xL1+8,. 8612
{87 148 285 282 3IT1 4.

Stopping distance

Car speed
30 miles/hour 87 feet
40 miles/hour 140 feet
50 miles/hour 205 feet
60 miles/hour 282 feet
70 miles/hour 371 feet
80 miles/hour 472 feet

* You can also perform the
above calculation using the
direct list input method (using
braces).

1.1 {30, 40, 50, 60, 70, 80} 0.06 {30, 40,
50, 60, 70, 80} and press [ENTER).

¢ In the Basic mode, you can
access L1 to L6 from A
NAME and “{ }” (braces) from
E {} in the LIST menu.

MATH

L_DATA|EL=E

i1 L4
LS
L&




Chapter 9: List Features

2. Creating a list

A list is a series of values enclosed by braces, and is treated as a single value in
calculations or an equations.

The calculator has 6 storage areas for lists from L1 to L6.

You can edit or access lists by pressing (2ndF J[ L1 |to[ Le | (numeric keys from 1
to 6).

Using (L_DATA) menus, you can store up to 10 sets (L_DATA 0 to
L_DATA 9) of lists (L1 to L6) in a memory and recall any of the stored sets as re-
quired.

Store a series 1. Press to enter the calculation screen.

of data 1, 3, 2, 2. Press (2naf)[ { |1( 5 ) [TiZ:Z:9r3L1
and 9 in the list 3( 5 J)2( 5 )9 (2ndF) t1 = 2 9

L1,and5,4,6,3

in L2 3. Press(s10 )(2ndF)[ L1 |

4. Press to store the list

in L1.
5. Press(andF ][ { ]5( s ) [I+ZaZs9i5L1
11 32 9}
4L J6( o JS(endF)  rg 4 piziaLz
[} ](sto](endF][ L2 | IS5 4 6 3}
(ENTER] for L2.

Tips: To view a specific list, press
(endfF])[ L1 Jto[ Le |, then at the calculation screen.

3. Normal List Operations

e Lists can contain real and complex numbers.
e Lists can be used as values (or variables) in calculations or equations.

¢ Calculations between lists are also possible. (Both lists must contain the same
number of elements.)

¢ The following examples use the L1 and L2 values stored in the previous section.
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Calculate 10 x
L1 and store the
results in L3

Calculate the
sine of L3

Calculate
L1+L2

Change the 3rd
element of L1
to -3

Append the new
value 7to L1 as
the 5th element

Note:

Calculate the
root of L2

134
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[ L1

ENTER).

. Press 10(_x_)(2ndF) HEEIFIE}EIN]
|(sTO )(2ndF ][ L3 | f1 3 2 3
{SrdaGa T35l 2
i3 4 & 3}
la=L1=L=
{1l@a 28 2@ 92a;
2. Press (_sin )(2ndF)[ L3 | eI = 4 e
ENTERJ. “...” shows that 1@xL 1213
results extend beyond the 118 Z@ 28 23}
=in L3

display to the right. Use

(<), (> Jto scroll left or {-8.34482111 -B.938@35.
right, respectively.

3. Press(ondF ][ L1 |+ ) LI+C2
(2ndF ][ L2 ](ENTER). te T8 1z}

4. Press(_(0) )3(st0](2ndF) [-37L1esa:Ll1
(G130 )ermn s -3
[ J(endfF)[ L1 |(ENTER).

5. Press 7(s10 ) (2naF)[ L1 | [F#LITS2:LCT
C ()50 ) A - | i1 3 -2 9 71
(2ndF J[ L1 |(ENTER).

Separated by a colon (:), two or

more commands can be

entered in one line.

6. Press(2ndF ][ v |(2ndF]) =

[ L2 ]EnTER)

{2 2Z6BETITT 2 2.4494.




4. Special List Operations

This calculator has three list calculation menus: OPE, MATH and L_DATA.

* In the Basic mode, L1 to L6 (list names) can be accessed from the LIST menu.

Calculations using the OPE menu functions

1 sortA(

2 sortD(

Note:

sortA(list name)

Sorts lists in ascending order.

Example

e Store list {2, 7, 4} in L1, and
sort L1 in ascending order.

sortD(list name)
Sorts lists in descending order.

Example
e Sort the above list L1 in
descending order.

T2sTadi=L1
12 7 4%
sortAclls
TDone
L1
124 7Th
L1
24 7
sorthclls
TDone
L1
iT 4 2%

sortA(list name 1, subordinate list name 1,...)
If two or more lists are entered separated by commas, a sort is
performed on the first list as a key, and the following lists are
sorted in the order corresponding to the elements in first list (key

list).

Example

e Store lists {2, 7, 4} and {-3, -4,
-1} in L1 and L2 respectively,
and sort L1 and L2 in ascend-
ing order using list L1 as a
key list.

idaradrzl]

{-Zn-ds -132L2
i-3

27 41
4 -1}

sortACLI-LES EI
TDor

L1
24 7

Lz
-3 -1 -4}

135



136

3 dim(

4 fill(

dim(list)
Returns the number of items
(dimension) in the list.

Example
e Display the dimension of list
L1.

natural number = dim(/ist name)
Set the number of items (dimension) of specified list to the

specified number.

Example
e Set the dimension of list L6 to
4,

All the elements are initially 0.

This operation overwrites the
existing list dimensions.

sor tOCLZLI%
Ton
L1
4 2 71
Lz
1-1 -3 -4}
cimiL1 2
dimC{TaZaZal}d
dxdimLED
L&
18 868 8

The existing values within the new dimensions remain as they

are.

fill(value, list)

Enter the specified value for all the items in the specified list.

* The dimension of the list must be set beforehand.

Example

¢ Set the dimension of list L6 to
4 and substitute 5 for all the
items of list L6.

dZdimCLED
FillESaLED
Ton
L&
15 5 5 5t




5 seq(

6 cumul

7 df_list

seq(equation, start value, end value[, increments]) = target list
name

Makes a list using the specified equation, range (start value and
end value) and increments.

Example
e Fill the list using the equation [sedaisrE—Hy -dadalazl 4
y =x?— 8, where x increases ig -4 -8 -4 81
from -4 to 4 by increments of
2.

* If increment is omitted, the
default value 1 is used.

cumul list

Sequentially cumulates each item in the list (for Advanced mode
only).

IL=1+1+..+1,wherel is the i-th item of the list.

Example
e Setthe list L1to {4, 2,7}, and [cumul LI
obtain the cumulated list L1. i4 & 13}
cumdl Ans
e Cumulate the above result. {4 18 2=}
df_list list

Returns a new list using the difference between adjacent items in
the list.
I,=1 -1, wherel is the i-th item of the list.

Example
e SetthelistL1to{4,2,7},and [df_Ti=% LI
; -2 5}
calculate th.e dlffer.ence df_lict [ds2a71
between adjacent items. o o5
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8 augment(

9 list—mat(

0 mat—list(

augment(list 1, list 2)
Returns a list appending the specified lists.

Example
 Obtain the list appending L1 augmentiLlaL¥a
4 27 -1 -3 43
(14,2, 7h and L2 (-1, -3, 4D | cmentc 11521, 125433
il 2 3 47

list—mat(list 1, ..., list n, matrix name)
Makes a matrix using the specified list as column data, stored
under the specified matrix name (for Advanced mode only).

Example
« Make a matrix mat A using list [list#*matiLIsldamat A2
L1 as the first column and list Daon

mat A
L2 as the second column. ([4 -11
* ; : [z -Z]
The dimensions of the two [7 -2]1

lists must be the same.

* Complex numbers cannot be used with this function.

* This function is the same as list—mat of the OPE menu in the
MATRIX function.

mat—list(matrix name, list name 1, ..., list name n)
mat—list(matrix name, column number, list name)
Makes lists from the matrix (for Advanced mode only).

This function is the same as “mat—list” of the OPE menu in the
MATRIX function. See page 128 for details.



Calculations using MATH Menus

During the following explanations, the values of lists, L1 and L2 will be assumed to be:

L1 ={2, 8, -4}
L2 ={-3, -4, -1}

1 min(

2 max(

Note:

3 mean(

min(list)
Returns the minimum value in the list.
Example
e Calculate the minimum value miricL 12
of the list L1. —
. -1
max(/ist) ozl {-3s -ds <113
Returns the maximum value in -1
the list.
Example
e Calculate the maximum value of the specified list L2.
min(list 1, list 2)
max(list 1, list 2)
If two lists are specified in minLL1alz2?
parenthesis separated by a -2 -4 -4}
. O moxiLlsaL22
comma, then a list consisting of 28 -1
minimum (or maximum) values
is returned.
mean(list [, frequency list])
Returns the mean value of items in the specified list.
Example
¢ Calculate the mean value of meantll 2
. g
list L1. meant {2s Sy 41
2
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4 median(

5 sum(

6 prod(

median(list [, frequency list])

Returns the median value of items in the specified list.

Example
¢ Calculate the median value of
the list L2.

mediontLZs
mediant{ -3y -ds =112

sum(list [, start number, end number])
Returns the sum of items in the specified list.

Example
e Calculated the sum of the list
items of L1.

* You can specify the range of
|tems in the Ilst to sum.

1. 1,2% means sum

the 1st to 2nd items of the list L1.

of the Ilst L1

sumiLl 2
sumiLlsla2s
sumiLla22

* means sum all items from the second to the last

prod(list [, start number, end number])

Returns the multiplication of items
Advanced mode only).

Example
e Calculate the multiplication of
items in the list L1.

* You can specify the range of

items in the list to multlply
£ * means

in the specified list (for

Frodill s

-
FrodilLlslsZ

1
FrodilLls22

-=

multlply the 1st to 2nd items of the list L1.
L1, 2% means multiplication of all items from the

second to the last of the list L1.



7 stdDv( stdDv(list [, frequency list])
Returns the standard deviation of the specified list items.

Example
¢ Calculate the standard =tdlucLZs
ot ; P 1.5327325233
de\{latlon using the list items S bADluE D <Za dn 173
of list L2. 1.527525234

8 varian( varian(list [, frequency list])
Returns the variance of the specified list items.

Example
e Calculate the variance using variantLEs
P i 2.333Z3353
the list items of list L2. AFiane L - ds o133
2.33333333

Standard deviation and variance

Standard deviation: s = VVariance

0 :
Variance = | 2, (k= m)
n—1
where n =number of list items
I = list item value

m = mean value of the list

5. Drawing multiple graphs using the list function

Using list items as coordinates, you can simultaneously draw multiple graphs.

1. Press( Y= J.

2. Enter the equation;
Y1 ={3, -2}x*> + {5, 3}x + {2, 4}
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3.

Press (GRAPH).
Two graphs are drawn as

shown on the right.

In this case, the first one
represents the equation y =

\
IR

3x% + 5x + 2 and the second y = -2x? + 3x + 4.

You can also use L1 to L6 to enter the equation;

1.

2. Enter the equation as follows.

Set the lists L1 to L3 as
follows;

{3, -2} = L1,
{5, 3} = L2,
{2, 4} = L3, and then

Y1=L1x>+L2x + L3

6. Using L_DATA functions

The calculator can store up to 10 list groups in memory (L_DATA 0 to L_DATA 9). You
may store or recall any one of these list groups. Each list group can contain up to 6

lists.

1 StoLD StolLD natural number (0-9)
Stores the current group of lists (L1 to L6) in L_DATA 0 to 9.

Example

1.

142

Press and
select (1)

. Enter the preferred number

from 0 to 9 and press [ENTER).

“Done” will appear and the

la=+ln+l s

StolD 1
Ton

current lists will be stored in L_DATA #.



2 RclLD RclLD natural number (0-9)
Recall the stored group of lists for use.
Any current list data (not stored in L_DATA) is overwritten.

Example
1. Press (2ndF ][ LIST ] and FcILD 1
select C2 ) Don
2. Enter the number to recall
and press (ENTER).
“Done” will appear and the
current lists will be overwritten by the recalled list group.

7. Using List Table to Enter or Edit Lists

You can use List Table in the STAT menu to easily access the contents of the lists.

Though the STAT menu was originally designed for Statistics function calculations, the
List Table is very useful for entering or editing list items.

How to enter the list
1. Press(STAT)[ A |[ENTER).

The list table will appear.

The first column indicates
the order number of each
list, and the 2nd column

corresponds to the list L1, the 3rd to the L2, and so on.

2. Move the cursor to the target cell and enter the appropriate
value.

The value will appear on the bottom line.

3. Press [ENTER).

The value will enter the cell and the cursor move down to the
next cell.

-------- ” indicates the end of the list. When you enter the value,
-------- ” goes down to the next cell.
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How to edit the list
1. Press and select A EDIT, then press (ENTER).

2. Use the cursor keys to move the cursor to the target cell.
3. Enter the new value and press [ENTER).
The new value will be stored in the target cell.

* The display on the bottom line relates to the cell where the
cursor pointer is located.
Though any number can be entered in a cell, the bottom line of
the screen can display up to a maximum of 10 digits excluding
exponents, and the cell can display up to a maximum of 8 digits
including exponents.
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Chapter 10
Statistics & Regression

Calculations

Note: The explanation of this chapter is based on the Advanced
Keyboard.
The following statistical and regression features are available:

e Statistical calculations such as means and standard deviations

e Graphing statistical data

* Plotting regression curves

e Statistical tests

e Estimation

¢ Obtaining coefficients from regressions

e Distribution functions

1.Try it!

The following table shows the access counts (per hour) of a certain web site
from Sunday midnight to Monday midnight.

Hours | 01]02 (03|04 |05 06|07 (08|09 10| 111213 |14 (15|16 |17 |18 (19|20 |21 22 23 |24
Sunday (98|72 | 55| 3 | 6 |24 (15|30 | 59| 72| 55|43 |21 | 10 [150[151 |135/108|204(253|2321251|75 | 30
Monday | 32| 8 (12| 2 | 4 | 19|32 |72 | 95| 91|123]201(184 108/ 95 |72 | 45 |38 |75 (111|153 90 |84 | 35

Let’s input these data into the calculator (List
function) and plot a histogram.

Opening the list 1. Press (STAT).
table to enter The Stat menu will appear.

data

edit list

Fres=[ENTEE]
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Entering hours
(index value)

Entering the
data for Sunday

Entering the
data for Monday

If you enter the
wrong data

Graphing the
statistical data
(Histogram)

146

3. Input 1 for hour.

4. 1 will be displayed at the

10.

11.

12.

13.

2.

. Select A EDIT and press [ENTER).

The List table will appear. Initially, all elements are blank and
the cursor pointer is located at L1-1 (top left).

Hn:-li: L1 |2= Lz 3 L=

[y

bottom line of the display.

Press to input the

index value.

|mnm oW

Continue the procedure to input 2 to 24.

Press (_» ] to move the Mo [i7 L1 I:B e =01
cursor to the top line of L2. : |z
= =
Input 98 for hour 01. Y |y
98 will be displayed at the A

bottom line of the display.

Press to input the data.

98 will appear in position L2-1 and the cursor will move to the
second row.

Input 72 for hour 02 and press [ENTER). Continue the procedure
to the end of the data.

Press (> ] to move the Mo i 11 e (2[5 =
. 19 |13 zon 7T
cursor to the top line of L3. 0 |zo o 111
et zz T
Input 32 for hour 01 and 2 |zz e i
press (ENTER). Sl £ =
35 |

Continue the procedure to
the end of the data.

. Press(_ <« ), » J,(_A J or(_¥ Jtomove the cursor

pointer to the target cell.
Input the correct number and press [ENTER).

Now we can plot the data to make histograms, broken line graphs
and other statistical graphs.

1.
2.

Press .
Select A PLOT1 and press [ENTER).
The following screen will appear.



Setting the
graph drawing
“on”

Selecting
whether 1-
variable plotting
or 2-variable
plotting

Select the list
number used
for graphing

Setting the
frequency

Selecting the
graph

Making a graph

3.

4.
5.

The first li h if th FLUT1 [aTa]
e firs |n.es.ow3| e TETE @
graph drawing is on or off. Listik:L1

Frea:

Initially, the graph drawing is
off. With the cursor pointer at
the “on” position, press

to set the graph

drawing on.

Press (_¥_]to move the cursor to the next line (DATA).
Select X for 1-variable plotting and press [ENTER).

Determining ListX and Freq Frequency relates to the number of
times access occurred (L2) at the ListX stage. You can refer that
the Access of ListX (L1) hour occurred Freq (L2) number of times.

6.
7.

. Press to enter

. Press (zoom), and then

. Press (_» ) to move the

Press (_¥_ ) to move the cursor to the next line (ListX).

The default list name for ListX is L1. If another list name is set,
press to enter L1.

L1 is set to be used for x-axis items.

Press (_¥_)to move the o]
. DATA )
cursor to the next line (Freq). ListH:zL1
Frea:L2

L2.

. Press (_¥_)to move the cursor to the next line (GRAPH).

. The graph format defaults to histogram, so if that is what is

required, this does not need to be changed.

select A ZOOM.

cursor right and then press

(¥ _)several times.

9 Stat will appear.
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15. Select 9 Stat and press (ENTER).

Set the WINDOW 1.
settings

Compare the
access rates on
Sunday and
Monday

Set the statistical 1.
plotting of PLOT1 5
(Sunday data) to
a broken line

3. Press and

You can directly press (9] at step 13 to select 9 Stat.
The histogram will appear on the display.

When you draw the graph using the automatic statistics zoom

function (9 Stat), the division number is automatically set to

Kimax —Xmin
Ksel

hour by hour, change the value in the menu.

(default value: 10). If you wish to show the graph

Press (WINDOW). Hindow C(Rect?
. . A=
Window (Rect) setting menu Hinax=2d
; nscl=1
will appear. H’minfa
. Enter the values as shown in ¥gg:f;%§5
the diagram to the right.

Ymax is determined by the maximum access number (253 at
20:00 on Sunday).

Press (GRAPH).

You can compare up to 3
statistical data by setting
PLOT2/PLOT3 to on.

Press ENTER) and move the cursor to GRAPH.

Press again.

Broken+

EBrnken-
Brokens

(broken line with circle dots).

Press (GRAPH).

The histogram is now
changed to a broken line graph.

5. Press to clear the screen.
6. Press and select B PLOT2.

7. Set as follows.
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8. Move the cursor to GRAPH TaTE $
and press --STAT . Liztx:L1
o Frea:L=

GEﬁF’H:I/\/v\'\

9. Press (broken

line with cross points).

10. Press (GRAPH).
Now you can compare the
difference in web site access
counts between Sunday and Monday.

Press [auT].

2. Statistics Features

1. STAT menus

Press the [ STAT ) key to access the statistical calculation menus. The menus are as

follows:

A EDIT
B OPE

C CALC
D REG
ETEST

F DISTRI

Data Entry

Calculating
statistic values
(CALC menu)

Provides the entry or edit mode and displays a list table.

Calculation menu for operations such as ascending or descend-
ing sort.

Obtains statistical values.
Calculates regression curves.
Statistical hypothesis tests

Distribution menu items

Use a list table to enter the statistical data (press to
access). Up to 999 elements can be used for each list, though the
amount of data able to be entered will vary according to the
memory usage.

Use the CALC menu under the STAT menu to obtain statistic
values.

Press to access the CALC menu.
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2. Statistical evaluations available under the C CALC menu

1_Stats
X

SX

OoX

ZX
¥x2
n
xmin
Q1
Med
Qs

Xmax

1-variable (x) statistical a calculations

Mean of sample (x)

Standard deviation of sample (x)

2 o2
SX = 2X°—nX
n—1

Population standard deviation of sample (x)

2 52
OX = X" — nX
n

Sum of sample (x)

Sum of squares of sample (x)
Sample number

Smallest value of sample (x)
First quartile of sample (x)
Median of sample (x)

Third quartile of sample (x)

Largest value of sample (x)

2_Stats 2-variable (x, y) statistical calculations

The following values are added to the 1-variable statistic calcula-

tions
y
sy
oy
Ty
Ty?
Xy
ymin

ymax
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Mean of sample (y)

Standard deviation of sample (y)
Population standard deviation of sample (y)
Sum of sample (y)

Sum of squares of sample (y)

Sum of product of sample (x, y)

Smallest value of sample (y)

Largest value of sample (y)



The web site access counts example on page 145 will be used again to demonstrate
the calculation of statistical values.

Hours | 01(02 | 03|04

05

06|07 08|09 10| 11|12 |13 |14 1516 |17 |18 19|20 | 21|22 |23 | 24

Sunday 98|72 55| 3

6

24115130 | 59| 72| 55|43 |21 | 10 150(151|135(108|204(253|232|251|75 | 30

Monday| 32| 8 [12] 2

4

19132172 |95 | 91(123201184(108| 95 |72 |45 |38 | 75 111153/ 90 |84 | 35

* If you did not previously enter the above values in the list table, press and
select A EDIT to display the list entry mode and enter the values.

Calculating one-variable statistics using web site access counts for Sunday (L2) and

Monday (L3).

Statistical
calculations
using the
Sunday data (L2)

Statistical
calculations
using the
Monday data (L3)

. Press and to display the statistics menu.

Press andthen( 1 .
1_Stats will be displayed on the top line of the screen followed
by the cursor.

Press toenter [I_Statz L[Z
L2 and press [ENTER).

All the statistical values will
be displayed on the screen.

1_Stots

=89, EEEEEEET
Sx=T9. 35645965
TX=TT7.58362
2x=2152
LExE=Z37204

Press (¥ _Jor(_A Jto scroll the screen.

Press to display the statistics menu.
Press and then (1 ).

1_Stats will be displayed on the bottom line of the screen
followed by the cursor.

Press toenter [I_Etatzs

T=74. 2OESIIIZ
L3 and press ENTER) =x=54. 94185867

ar=53%. 78427325
Zx=1721
JEx2=201591
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ANOVA(

df
SS
MS
SXp

Calculating the previous two-variable statistical values can be
performed in a single operation. Use a “, ” (comma) to separate

the two variables.

1. Press and
to display the statis-

tics menu.

2. Press and then

C2 )

2_Stats will be displayed on the top line of the screen followed
by the cursor.

3. Press(2ndF ][ L2 J( s J(2ndF)[ L3 ]to enter L2 and L3,
and press [ENTER).
All the statistical values will 2_Stots
be displayed on th . |Trmin=3
e displayed on the screen o mET
4. Press(_ V¥ _Jor(_A Jto S=T4, 20833333
=9=54. 941852867
scroll the screen. lau=SZ. TEde e

The ANOVA( feature performs an analysis of variance to compare
up to six population means.

1. Press and to display the statistics menu.

2. Press andthen(_3 ).
ANOVA(_ will display on the top line of the screen.

3. Press(2ndF)[ L2 | s ] AHOVATLZ L3
(enagF])[ L3 () )

4. Press [ENTER).
The answer will appear on
the screen.

Each character represents the following variables.

The F statistic for the analysis ANOYA

The p value for the analysis F=0.c13c148654
F=d. 436 TEZ54

Degrees of freedom Factor

Sum of squares df=1

1 55=286T.3283Z3

Mean Square

Pooled standard deviation
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3. Graphing the statistical data

Press to access the statistical graphing mode.

The calculator can plot statistical data on up to 3 types of graph
(PLOT1 to PLOTS) to check the state of distribution.

The graph types can be selected from histogram, broken line plot,
normal probability plot, normal distribution plot, box plot, modified
box plot, pie chart, scatter diagram and XY line. Broken line plot,
normal probability plot, modified box plot, scatter diagram and XY
line can use 3 different types of points — circle, cross, and
square.

Statistical graph types overview (chart)

Broken line plot

—| Normal probability pIotI—

—| Normal distribution pIot|
Box plot

Modified box plot

Pie char

Scatter diagram

XY line

U’I'I

1. Graph Types

Histogram
(HIST)

A bar graph of sample (x)
The width of the bars is set by the Xscl*.
The Y-axis shows the frequency.

* The Xscl can be changed to
between 1 and 64. Use the
Window Setting Menu to
change the Xscl. (See page
57.)
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Broken line plot
(B.L.)

Normal
probability plot
(N.P.)

Normal
distribution plot
(N.D.)

154

A broken line graph for the frequency distribution of sample (x)
Three types of points can be selected from circle, cross and
square.

The broken line is displayed by connecting the upper left points of
the bars of the histogram, as the upper left point of each bar

represents each class value in
the histogram.

The calculator can draw both a
histogram and a broken line plot
at the same time.

Plots the variance of the
standardized normal distribution oo
with the statistical data (x) on ng
the X axis or'Y axis. Ly

If the points plot almost linearly, o

it indicates that the data is of
normal distribution.
The distance between the dots is set by the Xscl.

» The Xscl can be changed between 1 and 64. Use the Window
Setting Menu to change the figure. (See page 57)

* You cannot set the frequency in the Normal probability plot. The
statistical data must be created using only one list without
splitting into the data and frequency.

A normal distribution curve of sample(x)

The x-axis is in the range of
Xmin to Xmax.
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Box plot A box plot graph of sample (x)

(Box) A. The minimum value (xmin) of — 7 T

the sample (x)
B. The first quartile (Q1) A
C. Median (Med) of the sample
(x)
D. The third quartile (Q3)
E. The maximum value (xmax) of the sample (x)

—
—

w—
oO—
O—

Modified box A modified box plot graph of sample (x)

plot A. The minimum value (xmin) of " .
(MBox) the sample (x) T T T
1 1]

G

B. The tip of extension which is ™ T ‘
defined by (Q3—Q1) x 1.5 A B CDE F

. The first quartile (Q1)
Median (Med) of the sample (x)
. The third quartile (Q3)
The tip of extension which is defined by (Q3 — Q1) x 1.5

. The maximum value (xmax) of the sample (x)

® Mmoo

e Statistical data on the outside of the extension are indicated by
points, selectable from circle, cross, or square.

* The length of the extension from the box is determined by Q1
and Q3.
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Pie chart
(PIE)

Scatter diagram
(s.D.)

XY Line
(XYLINE)
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Pie graph of sample (x)

* Maximum number of division  [A* e
1 [
* Calculation range: 0 < x < 10'® [E: 36
e Data can be displayed in two E %E ﬁi
modes: H: o7

* Value display: 8 digits
* Percentage display: Fixed decimal (2 digits decimal)

* Pie graphs are drawn in the same order as on the specifying
list.

* Pie graphs cannot be displayed simultaneously with other
graphs and X/Y axis, though lines or dots can be drawn. The
coordinates of the free-moving cursor depend on the Window
settings.

e The values are stored in variables A to H.

¢ As all the displayed values are rounded down in the percentage
display mode, the total percentage may not be 100.

A two-dimensional plot graph using two samples (X, y)
Two sets of statistical data are required for the scatter diagram.

* Three types of points are -
selectable from circle, cross o ?
and square. L
-]
¢ Two statistical data lists can : a - .q’,,n“‘ . 8
be set to either x- or y-axis

according to your requirements.

 Displays a graph that con-
nects each point of the scatter
diagram.

e Each point is connected in the
sequence (rows) of the 1

statistical data.
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2. Specifying statistical graph and graph functions

Specifying type
of statistics
graphing

Limit settings
(x value)

Displaying the
upper and lower
limit lines

Displaying the
mean value line
of sample (x)

e Up to three graphs can be plotted per sample data.

1. Press .
2. Select from A PLOT1, B PLOT2 or C PLOT3 and press
to set the statistical graphing specifications.

Press before step #3.

e You may just press to to select.

* You can overlap 3 plotting graphs (from PLOT1 to PLOT3) on a
single screen. Choose on or off at the top line to determine
whether each graph is displayed or not.

3. Press [ D _](D Limit) to specify the graphing range.
The D Limit menu is used to set the upper and lower limit
lines of sample (x) of the statistical graph.

4. Press(_1_J(1SET).
5. Enter the appropriate value for Lower limit and press ENTER).
6. Enter the appropriate value for Upper limit and press ENTER).

7. Press [ D ](D Limit) and press (2 LimON)
to display a line that indicates the mean value of
sample (x), as well as the upper and lower limit lines.

8. Press [D ] (3 LimOFF) and not to

display the lines.

e Upper and lower limit values are displayed using short broken
lines.

¢ The default value of the upper/lower limit is 1.

* The mean value line is indicated by a long broken line.

3. Statistical plotting on/off function

* You can set the statistical plotting of PLOT 1 to 3 at once.

1. Press .
2. Press[_E |
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3. * To set the all plotting ON: Press (1 PIotON).
* To set the all plotting OFF: Press (2 PIotOFF).
* You can control the plotting of PLOT1 to PLOT3 separately
by pressing ~ after PlotON (or PlotOFF).

4. Press to set.

4. Trace function of statistical graphs

* The trace feature is available in statistical graphing and can be used to trace the
curves of graphs with the cursor.

Tracing the
graph

Histogram

Box plots and
modified box
plots

Pie chart
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1. Press (TRACE.

2. Use (<« Jor (P ]tomove the cursor pointer to trace the
graph curve.

How tracing is done Lzl

* After pressing (TRACE), the
cursor pointer will appear on
the top left corner of the first ] |_|
bar. [#=8E . 9zEn07 ¥zi0f

* If you press (_«_Jor(_» ), the cursor pointer sequentially
jumps between top left corners of the bars.

e X and Y values are displayed at the bottom line of the screen.
* Use (A Jor(_¥ ]to change between graphs to trace.

* After pressing (TRACE), the :.L:D_.

cursor pointer will appear on
the Med value of sample (x).

e If you press (<€ _Jor(_» ),

the cursor pointer sequentially [Htd=18

jumps among specific values, such as Q1, Q3, min, max.

* The value of cursor pointer position is displayed at the bottom
line of the screen.

* If you press (_«_Jor(_» ), the cursor pointer sequentially
trace the chart. The cursor is displayed at the outside the graph,
and the selected chart is highlighted.
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4. Data list operations

Descending sort, ascending sort, changing the list order and deleting the lists can be
done in the Operation menu.

Press B OPE to access the data list operations.

1 sortA(

2 sortD(

3 SetList

4 ClrList

sortA(list)
Sorts the list in ascending order.

This function is the same as the sortA( menu item in List func-

tions.
See page 135 for details.

sortD(list)
Sorts the list in descending order.

This function is the same as the sortD( menu item in List func-

tions.
See page 135 for details.

SetList list name 1 [, list name 2 ...]

Changes the list order as specified.

Example

To change the order of lists in Setlist LésLasL1

order of L2, L3, L1.
Press to execute.

Each list must be separated by

“ »

a“,” (comma).

Don

e If only a single list name is specified, the specified list moves to

the left end of the table.

* After changing the list order, execute SetList with no argument.
The list names are redefined according to the changing order.

CirList list name 1 [, list name 2 ...]
Deletes all the data from the specified list(s).

Example

To delete the data of L1 and L2. [ClrLi=t L1l

Press to execute.
Each list must be separated by

“ »

a“,” (comma).

TDor
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5. Regression Calculations

Accessing the

regression menu

160

01 Med_Med

02 Rg_ax+b

03 Rg_a+bx

04 Rg_x?

05 Rg_x®

1. Press D REG.

The Regression menu is displayed.

Med_Med (list name for x, list name for y [, frequency list] [,
equation name to store])

Finds the regression line using the median-median method.
(linear regression)

Formula:y =ax+b
Parameters: a, b

Rg_ax+b (list name for x, list name for y [, frequency list] [,
equation name to store])
Finds the regression line. (linear regression)

Formula:y =ax +b
Parameters: a, b, r, r?

Rg_a+bx (list name for x, list name for y [, frequency list] [,
equation name to store])
Finds the regression line. (linear regression)

Formula: y = a + bx
Parameters: a, b, r, r?

Rg_x2(list name for x, list name for y [, frequency list] [,
equation name to store])

Finds the regression line using the second degree polynomial.
(quadratic regression)

Formula:y = ax® + bx + ¢
Parameters: a, b, ¢, R?

Rg_x3 (list name for x, list name for y [, frequency list] [,
equation name to store])

Finds the regression line using the third degree polynomial. (cubic

regression)

Formula: y = ax® + bx? + cx + d
Parameters: a, b, c, d, R?
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06 Rg_x* Rg_x* (list name for x, list name for y [, frequency list] [,
equation name to store])
Finds the regression curve using the fourth degree polynomial.
(quartic regression)

Formula:y = ax*+ bx®*+ cx?+ dx + e
Parameters: a, b, c, d, e, R?

07 Rg_In Rg_In (list name for x, list name for y [, frequency list] [,
equation name to store])
Finds the regression curve using the natural logarithm. (natural
logarithm regression)

Formula:y =a+ b In x
Parameters: a, b, r, r?

08 Rg_log Rg_log (list name for x, list name for y [, frequency list] [,
equation name to store])
Finds the regression curve using the common logarithm. (com-
mon logarithm regression)

Formula:y = a + b log x
Parameters: a, b, r, r?

09 Rg_ab* Rg_ab*(list name for x, list name for y [, frequency list] [,
equation name to store])
Finds the regression curve using the exponential function.
(exponential regression)

Formula: y = ab*
Parameters: a, b, r, r?

10 Rg_ae™ Rg_ae®™ (list name for x, list name for y [, frequency list] [,
equation name to store])
Finds the regression curve using the Euler exponential function.
(Euler exponential regression)

Formula: y = ae”bx
Parameters: a, b, r, r?
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11 Rg_x"'

12 Rg_ax®

13 Rg_logistic

162

14 Rg_sin

Note:

Rg_x" (list name for x, list name for y [, frequency list] [,
equation name to store])

Finds the regression curve using the reciprocal function. (recipro-
cal regression)

Formula:y = a + bx™
Parameters: a, b, r, r?

Rg_ax® (list name for x, list name for y [, frequency list] [,
equation name to store])

Finds the regression curve using the power function. (power
regression)

Formula: y = ax®
Parameters: a, b, r, r?

Rg_logistic (list name for x, list name for y [, frequency list] [,
equation name to store])

Finds the regression curve using the logistic function. (logistic
regression)

Formula:y =c + (1 + ae™)

Parameters: a, b, ¢

Rg_sin ([iterations,] list name for x, list name for y [, fre-
quency list] [, period] [, equation name to store])

Finds the regression curve using the sine function.

The calculator will fit a sine curve for unequal and equal spacing.

Formula: y = a sin(bx + ¢) + d
Parameters: a, b, ¢, d

The default iterations value is 3. The user may specify the value
up to 25. To raise the accuracy, set the iterations value to 25 and
enter 27t/b to the period, where b = result obtained from the
calculation beforehand.



15x’

16y’

Using the
regression
functions
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value or list X’

Finds the estimated value of x for a given value of y by applying
the function determined by the regression.

Example

When the following is entered as statistical data:

x| 10 20 30 40 50

y| 20 40 60 80 100

Find estimated value of x given
y=140.

1. Enter the above data into L1 ri=1
(x) and L2 (y) and execute s
Rg_ax+b (L1, L2).

2. Press( 28 ] 140 (star)[ 0 ](1 )5 )ENTER.

value or listy’
Find the estimated value of y for a given value of x by applying
the function determined by the regression formula.

Example
Using above data, find the estimated value for y given x = 80, 100.
1. Press 2ndF { |80 r=1
ré=1
(5> )100(2ndF])[ 1 ] P
(starJ[ D J(C1 J( 6 ] T
[ENTER). {98, 1803q°
* 15 x’ and 16 y’ will be valid
after executing a regression calculation excluding 2nd, 3rd, 4th,
degree polynomial, logistic, and sine regressions.

1168 2887

The following table shows the relationship between the time and
temperature of water, when heating a beaker filled with water.

Time (min)

3,456 /|7|8|9 1010511 |11.5 12 |125

Temperature
(°C)

38.4/46.4/54.4/62.5/69.6/76.1/82.4/88.6|93.4/94.9/96.5/98.2|99.1| 100
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Enter adatain a
list table

Plotting the data

Selecting the
graph type

Drawing a
regression
curve using
quadratic
regression

164

1.

N =

Press (STAT)| A |([ENTER).

. Enter the time into list 1 (L1).

Enter the temperature into list 2 (L2).

. Press i)
. Press to turn on the plotting.

Press (¥ _Jand (P ]to select XY of DATA menu and press
ENTER).

Freq will change to ListY and set L2 to ListY.
. Press (_¥_]to move the cursor to GRAPH.
Press and (2 Scattr+) to set the graph

type to scatter and point type to “+”.

Press (zooM)[ A |( 9 ](9 Stat) to plot the scatter diagram
for this data.

Selecting (9 Jinthe ZOOM mode allows for quick
graphing in an optimum range since window setting values of
the graph plotting screen are automatically set using the list
data.

. Press [ BB ] (Cct ) (s D J( o0 J(4 )(04 Rg_x?).

. Press( ( J(endF)[ 11 (s J(endF)[ 2 J( 5 )(2ndF)
[vArs][ A |ENTER)[ A (1 J( ) )

If you enter Y1 as the last variable, the obtained formula will
automatically be set to the formula Y1.

Press [ENTER).
The regression formula and parameters will be displayed on
the screen.

Press (GRAPH).

The calculator will draw the scatter diagram using the deter-
mined parameter values.

. If there is a large difference between the regression curve and
plotted dots, change the regression curve and repeat the
above procedures.



About the * There are residuals between regression curves and actual
residual list values.

* The residual list stores these residuals automatically.

¢ The resid list can be found in B REGEQN of the STAT VARS
menu ((2ndF J[VARS|[ H |[ENTER][ B ][ 0 ).

¢ Use the following key operation to recall the residual list from
the calculation screen.

(BB )(Cct)(endF)[vars][ H_JENTER) B (0 )
* Press to display the residual list on-screen.

* To show the residual list in the form of a graph, first store as a
list, then follow the graphing operation.

* resid cannot be graphed when specified independently.

6. Statistical Hypothesis Testing
e The calculator performs hypothesis tests on statistical data.

Start a statisti- 1. Press [ E_]J(ETEST).

cal test The statistics test menu will appear.

2. There are 17 options in the statistics test menu. Press ()
to navigate between pages,

and press (_A _Jor(_¥ _Jto Y tes t
i IEF test2zamF
scroll the window. BT ez t Lo
3. Press the appropriate ¥%g§ %E?ﬁﬂzg
number to access a specific Tintlis.ump

test.
The statistics test window will appear.

4. Input appropriate information in the test window.

e There are two types of input, from a statistics data list or
inputting numerical values.

* Some tests may not allow for inputting from the statistics
data lists.
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Note:

01 2 test

5.

* 16 InputList and 17 InputStats specify the above input
methods.

16 InputList:  Sets the input mode to the statistic data list
method

17 InputStats: Sets the input mode to the value input mode

For example, press (STAT]| E |( 1 J( 6 J(ENTER)to setto
the list input mode.

Press to execute the hypothesis test.

e Either list input or parameter input may be used for tests other
than 01 y2test, 05 TtestLinreg, 10 Ztest1prop, 11Ztest2prop,
14 Zint1prop and 15 Zint2prop.

* To clear the contents entered in Freq, move the cursor to the

list name then press ENTER).

Uses the sample data from a two-dimensional table represented

by a matrix.

Example

If mat A = 3254
6138
2351

execute the y?test and store the obtaining results in mat B.

1.
2.

X

p:

df:

Press(sTAT) E (0 J( 1 )

Enter mat A as the Observed Matrix, and mat B as the
Expected Matrix.

P f<Test
ress (2nd ) WATRI|_A ] Observed Motrizimal A
(1 ) (ENTER] (2ndF ] [MATRIX] ExFected Matrizimot HB
LA (2]
. Press (2ndF J[ EXE |to

execute the y? test.
The result is entered in mat IETest

B LE=T.921558491=3
: P=§. 239455549

x-squared statistic for the df=

test

p value for the test

degrees of freedom



02 Ftest2samp

Set the input
method to value
input mode

03 Ttestisamp

Chapter 10: Statistics & Regression Calculations

Two samples data are tested for equality of standard deviation o,
and o,

Example

Test when population standard deviation ¢, < 6,
n, = 20,
standard deviation sx, = 5.6,
n, =50, and

standard deviation sx, = 6.2

. Press B2 | (s [ e (1 J(7 ) ENTER.

2. Press(sTAT]| E (0o J( 2 )

The parameter input screen [F amE
will appear. ﬁal{cﬂ ol ko

—_

3. Press(_ » JENTER)( VW Jto 2:1;2@
select o, < o, he=a

4. Enter the values into the
parameter fields.

5.6 [ENTER) 20 [ENTER) 6.2 [ENTER]) 50 (ENTER).

5. Press to Ft-ﬁ t%EumF"
execute the test. E:a?amaiﬁaﬁ?
L F=HA. 321426456
F: Statistics sxl=0.6
=6, 2
p: Probability ﬂ:za
né=SH

Tests the hypothesis of population mean .

Example

Test the population mean p, = 65 with the sample data of
{65.6, 62.8, 66.0, 64.5, 65.1, 65.3, 63.8, 64.2, 63.5, 64.4},
from a given population

(alternate hypothesis of p < )

1. Enter the above statistical data into L1.
Press (sTAT]| E |( 1 )( 6 J)(ENTER)to set the list input
mode.

2. Press(sTaT]| E J( 0o J( 3 )
The parameter input screen will appear.
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3. Press ENTER to [Ttestl
(> el v Jo [ iess Tt
select i <y, and press KO=&
ENTER). List:Ll Frea:

4. Move the cursor pointer to u,
and input 65 and press
ENTER).

5. Set the List to L1 and press [ENTER).

6. Press [ EXE ]. TiestizamF
Answers are displayed on I':,E:E'_? 52219156
the screen, where t is the t ;:EI&E‘S%E‘BEBE‘E‘
statistic for the test, p is the sx=d.3954321

n=1H
p value for the test and sx

indicates sample standard
deviation.

* [f there is no weight list, the Freq field can remain empty.

04 Ttest2samp  Tests two sample means, u, and p,.

Example
Test the following two samples;

List 1 {2.37, 2.51, 2.43, 2.28, 2.46, 2.55, 2.49}
List 2 {2.63, 2.71, 2.56, 2.61, 2.55, 2.68, 2.42, 2.48, 2.51, 2.65}

1. Enter the above data into lists L1 and L2, respectively.

2. Press(staT)[ E | 0 )

test
C4 ) estZsamF
The parameter input screen t1=ame
will appear.

3. Enter the appropriate value

]
into each field. T omnE

If no Freq specification data ﬁ;?ﬁéi&l U
is input, an initial Freq value ||:1§ 1 Freal:

of 1 is used.

L

* Pooled is prediction for

unknown 6, ©,.

Select “No” if 6,, ©,, are subjectively unequal.

Select “Yes” if 6, 6,, are equal.

Calculation is executed using this prediction as the basis.
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4. Press [EXE | T&?i&%SQMP
1=-3. BORE93Z56
F=H. 802181925
df=i5
Ti=2.441428571
Te=2,08
dexi=A. 831729415

05 TtestLinreg Tests the significance of the slope for the linear regression and its
correlation coefficient p.

Example

The test is for the slope B, and correlation coefficient p obtained
from statistical data X {65, 56, 78, 86, 92, 71, 68} and Y {95, 59,
88, 78, 75, 68, 80} are not equal to zero (B & p = 0.)

1. Input the above lists X and Y into lists L1 and L2, respectively.

2. Press(sTaT][ E |( 0 ) tect
es
Cs J estZ2samF
The parameter input screen gg E%g&mg
will appear. L2 S L

3. Enter the appropriate value

into each field. T inrea
o Iﬁ CE0LE RE0E
e Equation items may not be istiaill Frea:

. ListY:LZ
required. Eauntion:ResEan

e If a linear regression
calculation has been
executed using the data, and the function equation has been
stored in YO to Y9, input that equation number for the
equation items.

4. Press [ EXE ]. Ties t&én rea
Answers are displayed on Eé%ia
t=8. 490444535
.the. screen, where a,b . 5?85644582?4
|n.d|cate r.egressmn coeffi- 1T oasn4szan
cients, s indicates standard J,l_-. £2. 29761249

deviation, r indicates the
correlation coefficient, and r? indicates the coefficient of
determination.
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06 Tint1samp

07 Tint2samp

170

Finds the confidence interval for the population mean p.

Example
Find the confidence interval for the statistical data of

{65.6, 62.8, 66.0, 64.5, 65.1, 65.3, 63.8, 64.2, 63.5, 64.4},
from a given population and the level of confidence is 0.99.

1. Enter the above statistical data into list L1.

2. Press(STAT]| E J( 0o J( 6 )
The parameter input screen will appear.
3. Enter the C-level value of TintI=omF
C-lewvel=A.99
0.99. ListiLl Frea:
4. Set the List to L1 and press
ENTER).
5. Press (2ndF ) [ EXE |
ispl Tintl=omF
Answers are displayed on (A3, 495972, 65, 5448280
the screen, where sx I=6d. 5
indicates the sample ﬁﬁ]g 354351
standard deviation.
e If you enter a value from 1

to 100 for the C-level, it will be changed to the % input mode.

¢ In the numerical value input mode, n is a positive integer.

Finds the confidence interval for the difference of two sample
means, u, and .

Example

Use the following two sample data (used for example 04);

List 1 {2.37, 2.51, 2.43, 2.28, 2.46, 2.55, 2.49}

List 2 {2.63, 2.71, 2.56, 2.61, 2.55, 2.68, 2.42, 2.48, 2.51, 2.65},

with the level of confidence of 0.99.



1. Enter the above data in to lists L1 and L2.

2. Press(staT)[ E |( 0 )

testZzamF

F
- TtestlzamF
The parameter input screen ¥Eg§ EE?&?EE
will appear. Tintl=samF

i T2 SamE

3. Enter the appropriate value Tintz=a
Fooled: Ves

in each field. C—leu=l=H,9%9
4. Press (zndr ) (EXE | Ciftaict Ereddt

Answers are displayed on
the screen, where the
numerical value within () T

%nézg%ggﬁﬁ H, 8811885
indicates the confidence df=iz! 1421.’?885
interval for the differences Ei1=2.4414285T1
Te=2.58
between p, and u, when the =Z¥1=R[.E091T729415
H92495245

level of confidence is 99%. ¢ﬁfg$a
In the numerical value input

” o«

mode, “n,”, “n,” are positive integers.

08 Ztestisamp Tests the hypothesis of population mean p.
Example
The average weight of a newly developed product is known to be
53.4 g and standard deviation (o) is 4.5. Judge the validity when
the average weight of 20 units is 52.4 g (x).

Set the input method to value input mode

1. Press BB (s E (1 )(7 )ENTER.
2. Press(sTAT][ E (0 )

testlzamF

Cs ) testZsamF
The parameter input screen ’.‘*ﬁE tlgl:m;ea
will appear.
3. Set the alternate hypothesis T=amF
tou=p, <y andp > p, Zﬁ%lﬁiua Hua
-tai -tai g=4.5
(twq tail test, o.ne tail test Boany
settings). In this case, n=2e
choose u # , (two-tail test).
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09 Ztest2samp
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* U, indicates the hypothesis mean, ¢ indicates the population
standard deviation, x indicates the sample mean and n
indicates the sample size. (“n” is a positive integer.)

4. Enter the appropriate value in each field.

5. Press [ExE].

Answers will be displayed on
the screen, where z indi-
cates the test statistic and p
indicates the p value of the
test.

stestlsamF
b33, 4

Zz=-d, 9932679
F=H. 320316355
T=02.4

n=za

Tests the equality of two sample means, u, and p,.

Example

Test u, > u, where X, =77.3,6,=3.4,n,=30,andX,=75.2, ¢, =

2.8,n, = 20.

Set the input method to value input mode

1. Press[STAT]l E |( 1 )J( 7 )ENTER.

2. Press(staT)[ E |( 0

).

The parameter input screen will appear.

3. Enter the appropriate value
into each field.

4. Press [ EXE |.

Answers will be displayed on
the screen.

&LestisamF

£testisamF

=
—-
ot
=
g}

I I MIRITH

ruru= ||l
LU [

PILH =)= =




10 Ztestiprop Tests the success probability P, of a population.

11 Ztest2prop

Example

A coin was tossed 100 times and landed head side up 42 times.
Normally, the probability of head facing up is 0.5. Test to see if the
coin is fair.

1.

3.

Press(sTAT)| E (1 J( 0o ).
The parameter input screen will appear.

 prop is the hypothesis probability. The test will be conducted
using hypothesis prop # P,..

¢ x is the number of successes observed and n is the number
of trials (where n is a positive integer.)

Enter the appropriate value roF
. . FroF<FE FrorFE
into each field. 3

FO=

x=42

n=188
Press [EXE | Eptﬁiiépgnp

p: Success probability z=-1.5&
obtained from the sample g;%: 529595533
data. n=18H

Executes a comparative test for two success probabilities, (P,,
P,).

Example

Test the equality of P, and P, given the sample data n, = 50, x, =
16 and n, = 20, x, = 5, where the hypothesis is P, < P,.

1.

Press(sTAT)[ E (1 J( 1 )
The parameter input screen will appear.

Enter the appropriate value STEsS TR
>
into each field. ;LTE ﬁﬁ FlF2
ni=5a
TE=3
ne=2H
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3. Press (2ndf)[EXE ]

Answers will be dis/E)Iayed on
the screen, where P indi-
cates the calculated success
rate of the data combined
with sample data 1 and 2,

Etest iR roF

LF2
H. ST TI0EZ269
g 142569

18
. 32
25

I IEIIEI
CNEEe
[ L]

A A
and P, and P, show the success rates of sample data 1 and 2,
respectively. n, and n, are positive integers.

12 Zintisamp Finds the confidence interval of a population mean, L.

174

Example

The average weight of a newly developed product is known to be
52.4 g and standard deviation (o) is 4.5. Given the average
weight of 20 units is 53.4 g (x), find the confidence interval of the
data where the level of confidence (C-level) is 0.95.

Set the input method to value input mode

1. Press BB |(saD)[E (1 (7 )ENTER.

2. Press(staT)[ E (1

).

The parameter input screen will appear.

3. Enter the appropriate value
into each field.

4. Press [ EXE |

Answers will be displayed on
the screen, where the
numerical value within ()
indicates the confidence
interval with the level of

sintlsamF
o=4.5
E leuil =d.95

h.'ll'_ﬂ
IEILH

SaimE
45?824 D5 ET2ITED

confidence at 0.95, that is, the confidence interval of this
sample data with the confidence level of 95% is between

51.427... and 55.372....

C-level indicates the level of confidence and n is a positive

integer.
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13 Zint2samp  Finds the confidence bound of two sample means p, and ,.

14 Zint1prop

Example

Find the confidence interval of p, and p, of sample data with the
confidence level of 0.9, where X, =77.3,6,=3.4,n, =30 and X, =

75.2, 0, = 2.8, n, = 20 (X, and X, indicate sample means of two

data.)

Set the input method to value input mode

1. Press BB (s E (1 (7 )ENTER.

2. Press(s1aT)[ E (1 [

)-

Parameter input screen will appear.

3. Enter the appropriate value
into each field.

4. Press [ EXE |

Answers will be displayed on
the screen, where the
numeric value within ()
indicates the confidence

SintZsamrF

I3

I35 il

» 5. 55821

[ Tl Tl o ]

2

interval of u, and p, at a confidence level of 90%.

. L
n, and n, are positive integers.

Finds the confidence interval of the success probability of a
population from the success probability obtained from sample

data collected from a population.

Example

A coin was tossed 100 times and landed head side up 42 times.
Normally, the probability of head facing up is 0.5. Find the
confidence interval of the success probability at a confidence

level of 0.95.

1. Press(sar)[ E | 1 )

)-

The parameter input screen will appear.
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2. Enter the appropriate value
into each field.

3. Press [ EXE |

Answers will be displayed on
the screen, where the
numerical value within ()
indicates the confidence

sintlFrroF
C-levwsl=A.95
x=d4zZ
n=188

42, 8. 51673572

FJLH
| ]m]
T

interval of the success probability at a confidence level of

95%.

* nis a positive integer.

Finds the confidence interval of the difference (P,-P,) of the
success probability obtained from the two sets of sample data
collected from two different populations.

Example

Find the confidence interval of the success probability (P,, P,) at
a confidence level of 0.9 for the two sets of sample data n, = 50,

X, =16 and n, = 20, x, = 5.

J(

1. Press(stAT)| E |( 1

5

).

The parameter input screen will appear.

2. Enter the appropriate value
into each field.

3. Press (2ndf)[EXE ]

4. Answers will be displayed on
the screen, where the
numerical value within ()
indicates the confidence

cinLEFroF
-level=A.9

xES

?15:@ 2E2T1480

interval of the success probability P.-P, at a confidence level

of 90%.

. b
n, and n, are positive integers.



7. Distribution functions

The calculator has distribution features to find statistical calculations.

01 pdfnorm(

02 cdfnorm(

To enter the distribution menu,

1. Press (F DISTRI).

The distribution menu will appear.

2. There are 15 options in the
distribution menu. Press
(_» )to navigate between
pages, and press (A _Jor
(¥ _Jto scroll the window.

3. Press to select the function.

4. Input the specified values.

5. Press to solve.
pdfnorm(value [, mean, standard deviation])

Finds the probability density of the specified value x for the
normal distribution N(u, c,). A list cannot be used.

* When mean (u) and standard deviation (o) are omitted, u =0
and o = 1 are applied.

Example
Find the nominal distribution FAdThormiGos GEs G
probability density for x = 65 A. 845355312

when the normal distribution of
the test score averages is 60
with a standard deviation of 6.

cdfnorm(lower limit, upper limit [, mean, standard deviation])
Calculates the normal distribution probability of a specified range
x for the normal distribution N(u, 62). A list cannot be used.

* When mean (u) and standard deviation (o) are omitted, u =0
and o = 1 are applied.

COThOrme oo s B mH s G0
Example 8. 62659495
Calculate the probability of

range x = 54 to 66 in the above
sample.
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03 InvNorm(

04 pdfT(

InvNorm(probability [, mean, standard deviation])
Finds the value of x of a given normal distribution probability. A
list cannot be used.

* When mean (u) and standard deviation (o) are omitted, u =0
and o = 1 are applied.

Example

Find the value of x for the IThuMormi. Sy ekl
probability of 0.8 in the above 3. B43TET
sample.

pdfT(value, degree of freedom)

Finds the probability density of a specified value x for the T

distribution with n degrees of freedom. A list cannot be used.

Limitations:

Degree of freedom < 140

* Degrees of freedom is a positive real number.
If decimal values are used for the degrees of freedom, the
calculator uses the closest integer of the given degree of
freedom.

e An error may occur when an extremely large number is entered
for degree of freedom.

Example

Find the probability density of FAfTLZ. a5 o

the T distribution with 9 degrees

of freedom when x = 2.5.

B.02TTEE1




05 cdfT(

06 pdfy2(

07 cdfy(

cdfT(lower limit, upper limit, degree of freedom)

Finds the T distribution probability within the specified range of x
for the T distribution with n degrees of freedom. A list cannot be
used.

Limitations:

Degree of freedom < 670

* Degrees of freedom is a positive real number.

Example
Find the probability of range X = [cdfTiH. o1 . 22 32
0.5 to 3.2 for T distribution with B. 383113335

9 degrees of freedom.

pdfy*(value, degree of freedom)

Finds the probability density of a specified value x for the y?
distribution with n degrees of freedom. A list cannot be used.
Limitations:

Degree of freedom < 141

* Degree of freedom is a positive real number.

Example
Find the probability density of 2 [FATEZ (G, 5s 100

distribution with 15 degrees of B, BZza 1883
freedom when x = 6.5.

cdfy?(lower limit, upper limit, degree of freedom)

Finds the 2 distribution probability of a specified range of x for
the 2 distribution with n degrees of freedom. A list cannot be
used.

* Degree of freedom is a positive real number.

Example
Find the probability of range x = [z [N =T

3 to 15 for the 2 distribution B. 84336228
with 10 degrees of freedom.
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08 pdfF(

09 cdfF(

pdfF(value, degree of freedom of numerator, degree of
freedom of denominator)

Finds the probability density of a specified value x for the F
distribution that possesses two independent degrees of freedom,
m and n. A list cannot be used.

Limitations: Degree of freedom < 70

* Degree of freedom is a positive real number.

e An error may occur when an extremely large number is entered
for degrees of freedom.

Example
Find the probability density for ~ [FdFFLZs 15a 1E

the F distribution generated with B.084450413
degrees of freedom 15 and 10
when x = 3.

cdfF(lower limit, upper limit, degree of freedom of numerator,
degree of freedom of denominator)

Finds the F distribution probability of a specified range x for the F
distribution with two independent degrees of freedom, m and n. A
list cannot be used.

Limitations:

Degree of freedom < 670

* Degree of freedom is a positive real number.

* An error may occur when an extremely large number is entered
for degree of freedom.

Example

Find the probability of the range
x = 0 to 2.5 for the F distribution
generated with degrees of
freedom 15 and 10.

1 1
B, 92629161




10 pdfbin(

11 cdfbin(

12 pdfpoi(

Chapter 10: Statistics & Regression Calculations

pdfbin(trial number, success probability [, success number]))
Finds the probability density of a specified value x for the binomial
distribution. A list cannot be used except for success numbers.
When the success number is not specified, the calculation is
executed by entering values from 0 to the trial number and
displays the list.

Limitations:

Success probability is 0 < p < 1.

Example
Find the probability density for FATBINLID @, Sa 10
15 trials with x = 7, for the @.8311Z683

binomial distribution with
success probability of 30%.

cdfbin(trial number, success probability [, success number]))
Finds the probability of a specified range x for the binomial
distribution. A list cannot be used except for success numbers.

When the success number is not specified, the calculation is
executed by entering values from 0 to the trial number and
displays the list.

Example
Find the probability of range up [cdfEint1Gs@. 3s 727
to x = 7 for the F distribution B, 343327453

generated with degrees of
freedom 15 and 10.

pdfpoi(mean, value)

Finds the probability density of a specified value x for a Poisson
distribution of mean p.

Limitations: Mean of Poisson distribution < 230

Example
Find the probability density of x [FdfroilZ.&xd3
= 4, for the mean of a Poisson B.191222229

distribution of 3.6.
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13 cdfpoi(

14 pdfgeo(

15 cdfgeo(

cdfpoi(mean, value)
Finds the probability of a specified range x for a Poisson distribu-
tion of mean mu.

Example
Find the probability within the cdtFoi i Bad
range up to x = 4. 6. TE&4 3244

pdfgeo(success probability, value)

Finds the probability density of a specified value x for the geomet-
ric distribution.

Limitations:

Success probability is 0 < p < 1.

Example
Find the probability density of a [Fdfaec(d. 806 261
geometric distribution of B. 013252381

success at the 26th time with
success probability of 5.6%.

cdfgeo(success probability, value)

Finds the probability of a specified range of x for the geometric
distribution.

Limitations:

Success probability is0<p <1

Example
Find the probability for the COToen . Oohs o5
range up to x = 26 with success 8. TTEe38293

probability of 5.6%.




Chapter 11
Financial Features

The financial calculation features include capabilities for compound interest calcula-
tions.

Press [FINANCE].

The financial menu screen will appear.

¢ Specifies the TVM-SOLVER mode.

* Selects a financial calculation function

¢ Specifies payment due (to pay at the beginning or end of
period)
* Determines individual settings (in TVM-SOLVER mode)

1.Tryit! 1

You plan to purchase a house for a price of
$300,000. The down payment is $100,000.
Calculate the monthly payments for a 30- 0 @) 0
year loan at an annual interest rate of 5% ———

for the remaining $200,000. DDOQ /L:%,/\’\,
~ %g
)

Draw a cash 1. Draw the following cash flow diagram to simplify the problem.

flow diagram on
9 (+) Present Value (PV) = 300,000 — 100,000
paper = 200,000
1=5% Future Value (FV) =0
Cashflow | t—F——7F—"7FT——-----""-"""""----
Time flow
=) 1 358 359 N=12Xx 30
PMT =7 =360

¢ A horizontal line indicates a time flow (left to right) divided into
even sections — months in this case. Each section indicates a
compound period and the total number of sections indicates the
total number of periods for payment.
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* Vertical arrows along the horizontal line indicate the cash flow.

An UP arrow indicates inflow (+) and a DOWN arrow indicates
outflow (—).

* The calculator considers the cash inflow for each period is

constant. (Even payment.)

2. Determine the time each payment is due.

For deposits and loan payments, the time each payment is
due (paid at the beginning or the end of the period) makes for
a different cash flow diagram.

Payment due at the end of the period

(+) PV
1% FV
Cashflow | b—eyp——F————-““cmmeee
Time flow l l
=) 1 2 E— N—1 N
PMT

Payment due at the beginning of the period

(+)a PV
1% Fv
Cashflow | |f—g———— i immeeeeeaao
Time flow l l
=) 1 2 EEEE— N—1 N
PMT

In this case payment is due at the end of the period.

. Determine the inflow and outflow and place the present value

(PV = $200,000) on the diagram.

We can consider the present value (PV) as a loan and thus
inflow (revenue) from the customer’s point of view. So, place
the PV at the top left end of the diagram. We also can consider
the principal interest total (Future value) as outflow (payment).
Draw a vertical line with a DOWN arrow on the top of the
diagram.

. Complete the diagram with interest (I%), number of payment

periods (N), future value (FV), and other required numbers.



Starting the
calculation

Enter the value
using the
SOLVER
function

Setting the payment due time
5. Press [FINANGE].
6. Press (C PERIOD).

7. Press(_1_](1 PmtEnd)
and press [ENTER).

Payment due time is now set
to the end of the period.

8. Press [FINANCE].

9. Press[ A ](ENTER].
10. The following TVM-SOLVER s

FmtEnd
TDor

creen will appear.

The payment due time is set to the end of the period.

The payment due time is set to
the end of period.

Payment due settings» |Fia
Number of payment periods»
Interest»

Present value (principal sum)»
Payment or received amount»

Future value (principal interest total)»
Number of payments per year»
Cumulative interest per year»

OO

Ement: EHD

R
==l
o EE
[l L |

11. Input 360 for N (number of payment periods) and press (ENTER).

The cursor moves to “1%”.

12. Input 5 for 1% (annual
interest) and press [ENTER).

13. Input 200000 for PV (present
value) and press [ENTER).

14. Press (ENTER).

Since the payment amount is

Faainent i EHLD
H=Z&8

I%=0
PY=20808E8
FMT=8

F4=A
P-y=12
C=12

to be calculated from the other

values, no value must be entered for PMT (payment or

received amount).

15. Press again.

Since FV (future value) is “0” at the end, no value must be

entered for FV.

16. Press 12 for P/Y (number of payments per year) and press

ENTER).
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Answer:

17.

20.

Press (ENTER).

Usually C/Y (cumulative
interest per year) is the
same value as P/Y. If not,
enter the value instead.

amount).

. Press [ EXE |.

Faainent i EHLD
H=Z&8

.Press (_A ] 3 times to move the cursor to PMT (payment

The result will appear as follows.

Payment amount per month
PMT = -1073.643246
(Negative value indicates
payment.)

The numerical value input
format and display format in

Fogment s EHD

H=ZcH

I%=5

P =2EEEEEA
#PMT=-1AT3. 643245
F.=@

FY=12

C~Y=12

the FINANCE mode comply to that of SETUP.
The above answer is given when the FSE setting in SET UP

menu is set to FloatPT. If you wish to display 2 digit decimal
point format, set TAB to 2 and FSE to FIX.

You have to pay $1,073.64 per month for 30 years.

Simple interest and compound interest

There are two ways to calculate interest: simple and compound. In the FINANCE
mode, the calculator can execute compound interest calculations.

Example of depositing $10,000 in a bank for 3 years at an annual interest rate of 3%

Period

Simple interest

Compound interest

First year

$300

Receive $10,000 x 0.03 =

Receive $10,000 x 0.03 =
$300

Second year

Receive $300 (constantly)

Receive $10,300 x 0.03 =
$309

Third year

Receive $300 (constantly)

Receive $10,609 x 0.03 =
$318.27

With compound interest, the amount in the bank is increased by receiving interest on
the interest gained during each calculated period.
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Try it! 2

If the monthly payments in the first example is limit to a fixed $800, how much
must be the present value (PV) and the required amount of down payment.

(+) PV = 300,000 — down payment
1=5% FV=0
Cashflow | Lb———T——ccmmieeeecaaa
Time flow
= 1 2 3 358 359 N =360
PMT = 800

SettheTAB and 1. Press(2ndFJ[SETUP][ C |2[ D |2

FSE (2 and FIX TAB is set to 2 and FSE is set to FIX.
respectively) 2. Press (_CL J(2ndF)[ivancE]  [FaamentEEHD
and (ENTER) SO
The previous TVM-SOLVER | EMT=o; oo 24
screen will appear with the EE;EI%E‘EE
cursor flashing on N. C=12. 188

3. Press (_¥_]three times to move the cursor to PMT.

4. Press 800 and (ENTER). Pug%gaﬂ EHD
Be sure to enter the minus 1%25. 6

sign to indicate payment. PHTE I-EEIEI. Poe

5. Move the cursor to PV. Pov=1 4

6. Press [ EXE ].

7. PV will change to 149025.29 [Fa'dmetits EML
H=Z&8, BA

e This indicates that the total Ix=5. 80
. #PY=149825, 29
amount over 30 years will FMT=-26@. 0@

be $149,025.29 if the Al
maximum monthly pay- CoY=12. 88

ment is limited to $800.
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* So, the required amount of down payment is
$300,000 — $149,025.29 = $150,974.71.
Using the TVM-SOLVER screen, you can obtain various results
by inputting the known variables and then moving the cursor to

the unknown variable and pressing | EXE |. The value

where the cursor pointer is placed will be calculated from the
known variables.

Example

Compare the principal interest total when accumulating an
interest of 2.18% monthly on $100 for 5 years with payment due
at the beginning of the period and at the end of the period.

1. Payment due at the beginning of the period

1. Press (2ndF J[FNaNCE][ € |(_ 2 ] and press (ENTER).
2. Press(2ndF )[FINANCE|[ A | (ENTER).

Payment due is now set to

o ) Fadment: BELIM
the beginning of the period. H=cH. 80
I%=2.18
3. Enter the values. PY'=H. 86
PMT=-106. 88
4. Move the cursor to FV and *EE$E%34E1%5
press [ExE ] Cv=13. BB

2. Payment due at the end of the period.

1. Press (2ndF J[FNaNCE][ ¢ |(_ 1) and press (ENTER).
2. Press (2ndF ] [FINANCE][ A | (ENTER).

Payment due is now set to

Faament: EHL
the beginning of the period. H=cH. 80
Enter the val Fica: b
3. ter t . =k,
nierine valies EMT= <108, B8
4. Move the cursor to FV and *EE;E%EEBE#
press [ EXE |. Cov=1%. B8




2. CALC functions

01 slv_pmt

02 slv_I%

03 slv_PV

04 slv_N

05 slv_FV

Press (2ndF J [FINANCE][ B ] to access the CALC functions.

The CALC functions 01 to 05 calculate any of the following
variables from the other variables. (The same calculations are
possible as the SOLVER functions.)

N: Number of payment periods

1%: Interest

PV:  Present value (principal sum)

PMT: Payment or received amount

FV:  Future value (principal interest total)
P/Y:  Number of payments per year

C/Y: Cumulative interest per year

ULVER:

[El= 1w _Fmt
IH= 1w 1%
VARS EﬂElu_Pv
05
06

e The contents calculated on the calculation screen do not affect

the variable values in the TVM-SOLVER.
solv_pmt [(N, 1%, PV, FV, P/Y, C/Y)]
Calculates monthly payment (PMT)
slv_1% [(N, PV, PMT, FV, P/Y, C/Y)]
Calculates annual interest
slv_PV [(N, 1%, PMT, FV, P/Y, C/Y)]
Calculates present value (PV)
slv_N [(I%, PV, PMT, FV, P/Y, C/Y)]
Calculates the number of payment periods (N)
slv_FV [(N, 1%, PV, PMT, P/Y, C/Y)]

Calculates future value (FV)
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06 Npv (

07 Irr (

Npv (Interest rate, initial investment, list of following col-
lected investment [, frequency list])

Calculates the net present value and evaluates the validity of the
investment. You can enter unequal cash flows in the list of

following collected investment.

Example

The initial investment is $25,000
planning to achieve the profits
each year as shown on the
right, Evaluate whether annual
revenue of 18% is achieved.

* You can execute the calcula-
tion by using a list or a
frequency list calculation.

$11K
$9K $8K I

1
1 2 3 4 5
$25,000 Year

T T T S R E N
IT9 3538 117
HFWC 18y -25EEA 1EEAL]L 3
-E26, 459999

The result indicates that annual revenue of 18% cannot be

secured.

Irr (initial investment, list of following collected investment [,
frequency list] [, assumed revenue ratej)
Calculates the investment revenue rate where the net present

value is 0.

Example

If the investment for the sales
plan in the previous example is
$28,000, how much is the
investment revenue rate?

e 12.42 is obtained as the

ST R B N
IT2 58 11}
HPwC18y -258686 16861
-E26. 459999
Irre-22886. 168EL]1
12.4222134

answer, thus, the investment revenue rate for the above

condition is 12.42%.

* In the previous example, revenues following the investment
value (input using minus sign) were assumed to be positive.
However, when the assumed revenue is set to minus (in other
words, more than two inverse symbols), the assumed revenue
rate must be entered at the end. Otherwise an error may occur.



The following CALC functions, 08 Bal, 09 ~Prn and
10 ZInt require the values of 1%, PV and PMT
variables. Enter the values beforehand in the TVM-

SOLVER function.

08 Bal (

09 >Prn (

10 Zint (

Example using the 08 and 10
calculations

Faainent i EHLD

H=Z&8

I%=0

PY=20808E8
*#PMT=-1873. 643246
F4=A

Pi=12

C=12

You plan to purchase a house for the price of $300,000. The down
payment is $100,000. Calculate the monthly payments for a 30-
year loan at an annual interest rate of 5% for the remaining

$200,000.

Bal (number of payments [, decimal place to round])

Calculates loan balance.

Calculate the loan balance after
15 years (180 months).

Balol=m
125767817

>Prn (initial number of payments, end number of payments [,

decimal place to round]).

Calculates the principal amount of the total payments.

Compare the principal amount
of the total payments after 5 (1
to 60 months) and 10 years (61
to 120 months).

aPrhCl Bl

-16342. 5358
EPrnCels 1200

-2E9TE. 3351

2Int (Initial number of payments, end number of payments [,

decimal place to round])

Calculates the sum of the interest on the payments.

Compare the sum of the
interest on the payment sum
after 5 years and 10 years.

alntCla Bl

-423ATE. B339
EIntCels 1202

-434435, 253935
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Conversion functions

192

11 > Apr (

12 SEff (

13 days (

—Apr (effective interest rate, number of settlements)
Converts effective interest rate to nominal interest rate

Example

If the effective interest rate is
12.55%, how much is the
nominal interest rate for the
quarterly compound interest? If
the monthly compound interest
rate is 10.5%, how much is the
nominal interest rate?

—Eff (nominal interest rate, number of settlements)
Converts nominal interest rate to effective interest rate

Example

If the annual (nominal) interest
rate is 8%, how much is the
effective interest rate for
monthly compound interest?
How much is it over half a year?

FAFFLIZ. o0 g7

12. 86
ARFC1E. 50 122

16. 83
*EFtoza 1l

2. 38
HEFFCE 20

2.15

days (start month.day year, end month.day year)
days (day month.year, day month.year)
Calculates the number of days between dates entered (within the

range of 1950 to 2049)

Year, month, and day must be
entered in 2-digit form. For
example, enter 02 for 2002.

Calculate the number of days
from September 1, 1997 to
December 31, 2004.

dadsiF Hl1S e 12, 31ng s
2673, 06




3.VARS Menu

The VARS menu consist of a list of the variables used for the TVM-SOLVER functions.

How to recall
the content of N

How to recall
the content of
1%

How to recall
the content of
PV

How to reenter
the value

e The VARS menu can be used to enter values in the sub-menu

within the Finance menu.

1. Press(2ndF J[FINANCE][ D .

2. The VARS sub-menu will
appear.

3. Select the appropriate

variable to use.

The variables in the VARS sub-menu are the same as those of

the TVM-SOLVER feature.

1. Press (B ) (2nar) Fruace]
Eis
[ D ]( 1 ]ENTER. I%
5
2. Press(2ndF )[FINANCE][ D | =0
(2 J[ENTER). 2880660

3. Press(2ndF J[FINaNCE][ D |(_ 3 ) (ENTER).

e Each variable of the TVM-SOLVER can be recalled and then
reentered.

Reenter 400 for N instead of 360

4}
=

1. Press 400 (STO ).
2. Press (2ndF J[FINANCE]| D |

(1 JEnTeR)

46E. B0
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Chapter 12
The SOLVER Feature

The SOLVER feature is one of the calculator’s most powerful and distinctive features,
and helps you solve math problems with various analysis methods.

Using this feature, problems from linear equations to complex formulas can be solved
with ease.

To access the SOLVER feature, press [SOLVER]; to exit, press .
Note: < The SOLVER feature is not available in the Basic mode.

* The SOLVER feature shares variables with other calculator
features. These variables can be called up or defined within the
SOLVER feature OR any other features. For example, solving/
defining a value of “A” within the SOLVER feature will also
change the global value of “A”.

1. Three Analysis Methods: Equation, Newton,
and Graphic

To switch your preferred analysis style:

1. Go into the SOLVER menu by pressing WITHIN
the SOLVER window. The SOLVER menu appears with four

menu items.
2. While A METHOD item is |

selected on the left, select SAHVE éﬁﬁ_l
your preferred method by REMAME|ElGrarhic

pressing(_1_J,(_2 ), or

(s}
Equation The Equation method is useful when there is only one unknown
method variable. For example, if you know the values of B and C for an
expression “A + B = C”, use the Equation method.
Example
Determine the value of “C” in “A = 2B? + 4C”, when A = 4, and
B=>5.
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Note:

Chapter 12: The SOLVER Feature

1. Enter SOLVER by pressing [soLVER]. The word SOLVER
will flash on the screen, indicating that you are now in the

SOLVER feature mode.
Snluer=Equut1Dn

2. Enter the equation “A = 2B2 A=T
+ac". Bd
Press (ALPHA] A (ALPHA)[ = |

2ALPHAB( x2 J( + )4

C.
3. Press (ENTER).

The screen above right appears, indicating that there are 3
variables to be assigned.

If values were assigned to those variables prior to this operation,
then the previously set values will be shown here. For example,
“C = 57" may show up in this

window; this simply indicates SELEE“ Eduation
the value of “C” was previously B=5
set to “57”. =57

4. Enter “4” for variable “A”, and
“5” for variable “B”.

Press 4 5 [ENTER)

5. When the two known values have been specified, make sure
that the cursor is at the value yet to be determined (in this
case, the value of “C”).

6. Press (2ndF ][ EXE |to Equotion =olver
execute the SOLVER. The C=-11.5

value of “C” will be obtained.

* After the solution has been

found, press to return

to the variable input screen. You may change the numeric
values for the variables and select another unknown variable to
solve.

* To edit the equation, press on the variable input screen.

The equation input screen allows you to correct or edit the
previously input equation.
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Newton’s
method

196

Newton’s method is a technique of finding approximate solutions

to a math problem via calculus, when conventional algebraic
techniques just cannot work. If the Equation method fails, the
calculator will automatically switch to Newton’s method.

Example
Solve “X2 + 4X -2 =0".

1. Enter SOLVER by pressing [SOLVER). If you have items left

on the screen, clear the entries by pressing the key

several times.

2. Enter “X? + 4X —2”. When
the expression is entered as
a non-equation format, then
“=0” is automatically as-
sumed at the end. When

done, press [ENTER).

3. The next screen indicates
the variable “X” and its
previously set value. This
value will be assumed as the
starting point of the calcula-
tion segments, and the

RETAR-Z

SolveribBquotion
#=a

Newton SOLVER will find the closest approximation to the
starting point. Enter “0”, and press (ENTER).

4. Now, press [ 2ndF J| EXE |10
execute the SOLVER. Since

this cannot be solved using
the Equation method, the
calculator automatically
switches analysis to
Newton’s method.

5. The next window confirms
the starting point of the
analysis (set to “X = 0” from
step #3), and the size of
each step (default is set to

“0.001”). Press (2ndF ) [EXE |

Charnae method to
HEWTOH

Hewton =soluwer
START=8
STEFP=8. 881




Note:

6. The following window shows
the approximate value of X
(0.449489742), the right side
value of the equation
(assumed as “0”, at step #2),
the left side value (which the

Hewton soluer
w=8.,443439742

RIGHT=A
| EFT =2.3Ze -11
| -F  =8.3Ze-11

entered expression results to this value when the value X is
entered), and the difference between the left and the right

side.

7. Since the L-R difference
above indicates a margin of
error, try entering smaller
steps. Press to go
back to step #3. Enter the
value of X, then press

Hewton soluer
START=A
STEFP=8. 80581

to execute the SOLVER again. When the next window
appears, try entering smaller step value (“0.00001”, for

example).

8. Press [ENTER) to register the
step value change, then
[ EXE ]. Although the
value of X appears to be
unchanged, the margin of
error will have become small

Hewton =soluwer
A=A, 4494239742

R IGHT=A
| EFT =A
| - =H

enough (“0”, in this example), to be as close to zero as

possible.

As you may well know, there may be more than one solution to
the equation. To obtain the value of the other solutions, set the
starting point of Newton’s method lower (“-10”, for example) or
execute the SOLVER again with the current solution as a starting

point.
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Graphic method The Graphic method is another way of approximating solutions,
using graphical representations. This method is particularly useful
when finding more than one solution on a graph axis.

Example

Obtain values for “Y = X® —3X2 + 1”, whenY = 0.

1. Press to enter SOLVER. Clear screen entries by
pressing several times.

2. Enter “Y = X3—=3X2+ 1”into
the initial window, and press
[ENTER].

3. In the next window, set the Y
value as “0”, and press

Y= —ZwE+1

[ENTER). The right side value  [EglperfEauation
of the equation is now set. ﬁ:g 449459742
Note: Unlike in the Newton’s method,
the X value will not be assumed
as the starting point for the

Graphic method.

eribrarFrhic
449439742

4. Before proceeding further, =
you will need to set the
SOLVER to the Graphic

method. Press
to call up the SOLVER

ol
Y=
=

ENENC

menu, and press (for
“A METHOD”), then (for “3 Graphic”). The Graphic
method is now set.

5. Press to proceed.

6. Nextin the following window, [Grarhic =soluver
. . variable range
specify the range of analysis
that will incorporate all BEGIM=-1
possible solution. In this EHD=3=
example, we will set the

beginning point at “-1”, and
the end point at “3”. Press at each variable entry.
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Note: The analysis will be limited to the range specified; a solution
outside of the analysis range will not be detected. If no crossing
point is found in the range, then a message “No solution found”
will show at the bottom of the screen.

7. Pressing at this point will engage the analysis,

as well as the graphical representation of the equation. Note
that while the cursor flashes at the upper right corners of the
screen, the calculator is busy processing tasks.

8. When the processing is I

complete, you will get the
first value of X (the small-
est), with a flashing star on

the graph at the crossing w=-0, 532088886
point. ."'

To obtain the next X value,
press (2ndF ) [CALC] \_/
Note: To enlarge a part of graph after
the solution has been found, A=H, 652TEZ544
you may use the ZOOM Box
function. Press and use the cursor for defining the box

area.
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2. Saving/Renaming Equations for Later Use

The expressions you have entered in the SOLVER can be named
and stored:

1. Go to the SOLVER menu by E@%HDD
pressing [soLvER].

2. Press to select the C
SAVE menu, and press Fres=[ENTER]
ENTER|.

3. When the next screen
appears, ALPHA LOCK Eauotion title
mode is automatically set [FOLYHOM 1
and the cursor is changed to

[rmtl)
i

i, indicating that alphabet

characters can be entered.

To enter numbers, press (ALPHA).
The equation name should consist of 8 characters/numbers or
less.

4. When done, press [ENTER). The screen goes back to the
SOLVER function screen.

Saved SOLVER expressions can also be renamed:

1. Go to the SOLVER menu, and press[_D | to select the D
RENAME sub-menu.

2. Alist of saved equation THOD
. EGTH |01
names appears in the sub- SAVE

menu. Select the equation
name you wish to change.
For example, press| 0

to select the first item
of the list.

3. When renaming is complete, press to save the change.
The screen goes back to the SOLVER function screen.
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3. Recalling a Previously Saved Equation

Note:

To recall a stored SOLVER equation:

1. Go to the SOLVER menu, THLL |
and press to select %EEE&:"_I
the B EQTN sub-menu. RENAMEWEIE=HC2

2. Alist of saved equation
names appears in the sub-
menu. Select the equation you wish to call back.

3. Press [ENTER). The stored equation is called back.

Any changes unsaved prior to recalling will be lost. Also be aware

that any changes to the recalled equation will not be retained
unless saved manually.
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Chapter 13
Programming Features

The calculator has programming features that enable automatic processing of a series
of calculations any number of times.

* The Programming features are only supported by the Advanced mode. In the Basic
mode, only the execution of programs is available.

Almost all the calculation and graphing language can be used in programs as well as
the usual control flow statements such as If, For, While and Goto (with Label).

Please note that complex numbers cannot be used in programming.

1.Try it!

Display a message “HELLO WORLD” on the
display.

Creating a new 1. Press|(PRGM].
program The program menu screen will appear.

A EXEC Executes the

selected program HEIL
B EDIT Opens a stored

program file.
C NEW Creates a new

program file

* In the Basic mode, only the A EXEC menu item will appear.
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Starting
programming

Note:

Entering a
command

Entering the
alphabetical
input lock mode

2. Press[ C_JENTER) E%Iﬁ create
A new program window will new Froaram
open.

3. Input the program name Fre=s=[EMTER]
(HELLO) on the top line of
the screen.

Up to 8 characters can be used for the title.

4. Press (ENTER).

5. The cursor will move to the program input field just under the
title.

6. Press(PRGM).

. Frint
The program menu will open. Tneut
The commands and other gg;t
statements are preinstalled End

in the calculator.
Do not directly type in commands using the Alphabetical
mode, select each command from the program menu.

Press CATALOG|, and you can access all the available com-
mands at once.

7. Select[_ A (1 ) HELCLO
8. Press(PRGM). Frint "

9. Select[ A (2 ).

The characters following a

double quotation mark can
be manipulated as text. No double quotation mark is required
to close the text.

10. Press toenter [HELLD

the alphabetic lock mode. Frint "HELLO WORLID
11. Type HELLO WORLD.
Up to 160 alphanumeric

characters can be input per
line. (Strings of up to 158 characters maximum can be entered
per line excluding commands, because each command is
regarded as a single character.
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Chapter 13: Programming Features

Store the 12.

program line by
line

13.

Execute the 14.

program

15.

When a line exceeds the width of the screen, the display will
shift to the left.

Press (ENTER).
The cursor will move to the next line and the data input will be
stored.

Store the program line by line by pressing [ENTER), (A _Jor
v ]

Press QUIT | to exit the program edit screen.

Press LA ]

A list of stored programs will HEM
appear.

Press(_ 0 ] to

HHELLD

execute the program 01
“HELLO”.

2. Programming Hints

Editing the Press and then the appropriate numbers to open
program the stored program.

Adding com- Press to enter the insert type mode.
mands, strings  Press to go to the next line. Be sure to press

or command again to turn off the insert type mode and return to type over
lines to the mode.

program Press twice to insert a blank line.

Entering Press to enter characters. Press to use a
alphabetical ALPHA-LOCK mode to input a series of alphabetical characters.
characters

(uppercase

only)

Inputting In general, only a single command can be input per line.
commands
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Storing a
program line by
line

Blank line

Deleting a line

Deleting
command or
strings

Deleting an
entire program

Copying a line
to another
location

Changing the
program name

Re-executing
the program

Break the
execution
process

Chapter 13: Programming Features

After pressing ENTER), (¥ _Jor (A ], the line will be stored in
memory. Otherwise, it is not stored. Be sure to store the all lines
by pressing (ENTER) ((_A Jor (V¥ _)) before quitting editing
(pressing [QuiT]).

Blank lines are ignored during execution. You can include blank
lines to gain better readability.

Move the cursor to the line you wish to delete and press ( CL ).

Move the cursor to on or after the letter you wish to delete and

press or (_BS_J, respectively.

Press and use C DEL. (See Chapter 14 OPTION
Menu, page 224).

Press in the program edit mode. (See page 216 for

details)

Press (_A ) to move the cursor to the program name field. Enter

the new name and press or( v )

Pressing again after execution of the program completes.

Press (_ON Jor (2ndF J[ QUIT | to break the execution process.
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3. Variables

* Single letters (uppercase letter from A to Z and 6) can be used as variables.

* Defined once in one program, a variable is set as a global variable across all other
stored programs unless redefined.

Hence results calculated in one program can be used by another.
e Only value (numbers) can be set as variables.

* Strings cannot be set as variables.

Setting a variable

Use to input a specific value or the value of formula into
the variable. Do not use = (comparison operands) to set the
values into variable.

5 - X The variable X is set to the value 5.

MX + B —Y The variableY is set to the value of formula MX + B.

4. Operands

* Almost all the calculation operands can be used in a program.

* Input an operand directly from the keys (+, —, X, +, sin, cos, log and others) or using
MATH, STAT, LIST, MATRIX and other menus.

Comparison operands

e The calculator has 6 compari-

son operands. %
* Press and select E
an appropriate comparison z
operand.
= Equal # Not equal
> Greater than > Greater than or equal
< Less than < Less than or equal
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5. Programming commands

¢ Print, Input, Wait, Rem, End and other commands can be used in a program.

Screen settings, data input/output, graph settings and others can be controlled from

a program.

* Press in the program edit mode to input the command.

A PRGM menu

1 Print

3 Input

Print variable
Print “character strings [“]
Displays the value of the variable on the screen.

The display format may vary according to the SET UP menu
settings.

Character strings displayed by the print command will break at
the edge of the screen.

command “ strings

Characters enclosed by double-quote marks are considered to be
strings.

The closing double-quote can be omitted when it would appear at
the end of a line.

Input [“prompt strings”,] variable
Enables the user to input a GETYAR

value (list, etc.) for the specified InFut "EHMTER YALUE=":pf
variable during execution. A

message “variable = ?” or
“prompt strings?” will appear on
the screen while the calculator
waits for data input.

GETYAR
EHTER “MALUE=

Prompt strings include alpha-
betical words, numbers, and
other character strings that can
be entered by keys and menus.

TDone
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4 Wait

5 Rem

6 End

7 Key

Wait [natural number (1 to 255)]

Interrupts execution for the AT TFREG
(natural number) of seconds. If Frint "BELATED
i ified, i - bloit 16
n.o value_ls spemﬂgd, mterru.p St AHELLD TO YOU
tion continues until any key is
pressed.

¢ A symbol will flash at the
upper right corner of the screen during the wait.

e This command can be used for displaying intermediate results
or other information.

Rem comments
Comments start with Rem and extend to the end of the line.

These lines are ignored at execution.

Comments should be entered as notes for future reference,
though it should be noted that they do occupy some memory
space.

End
Indicates the end of a program.

>

End is not necessary at the last line of the program.

Key variable

If a numeric key or one of the cursor keys is pressed, the variable
is set to the corresponding numeric value as specified in the
following table.

Keys and Corresponding Numbers

keys Numbers | keys Numbers | keys Numbers
(o] 0 5 (»]) 10
- 1] e 6 (<€) 11 |
= 2| (70 7 Ay 12 |
e 3. (8) 8 (v) 13
I 4 () o
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B BRNCH menu

See 6. Flow control tools on page 214.

C SCRN menu

1CIrT

2 CIrG

3 DispT

4 DispG

C SCRN menu commands are used to display or clear the
screen.

CIirT
Clears the program text screen without affecting the plotted
graph.

CirG
Clears the graph screen without affecting the specified graph.

After the graph screen is cleared, the specified graph statement is
drawn.

DispT
Displays the program text screen.

DispG
Displays the graph screen.

D 1/O menu [ D]

1 Get

2 Send

This menu is used to send or receive data from externally
connected devices.

Get variable
Receives data from externally connected devices.

Send variable
Sends data to externally connected devices.
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E SETUP menu

01 Rect

02 Param

03 Polar

04 Web

05 Time

06 uv

07 uw

08 vw

09 Deg
10 Rad
11 Grad

210

SETUP menu commands are used to set the various settings
used in graphing and calculations.

Rect
Sets the graph coordinates as X and Y coordinates.

Param
Sets the graph coordinates as parametric coordinates.

Polar
Sets the graph coordinates as polar coordinates.

Web
Sets the graph coordinates as axes in sequence graphs.

u(n — 1) is set to the X axis and u(n) is set to the Y axis.
Time
Sets the graph coordinates as axes in sequence graphs.

n is set to the X axis and u(n), v(n) and w(n) is set to the Y axis.

uv
Sets the graph coordinates as the axes of sequence graphs.
u(n) is set to the X axis and v(n) is set to the Y axis.

uw

Sets the graph coordinates as the axes of sequence graphs.
u(n) is set to the X axis and w(n) is set to the Y axis.

vw

Sets the graph coordinates as the axes of sequence graphs.

v(n) is set to the X axis and w(n) is set to the Y axis.

Deg
Rad
Grad

Sets the angle mode to degree, radian and gradient, respectively.



12 FloatPt
13 Fix

14 Sci

15 Eng

16 Tab

17 Decimal
18 Mixed
19 Improp
20 x=yi
21rZ0
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FloatPt
Fix

Sci
Eng

Tab integer (0 to 9)
Sets the number display mode to floating point, fixed decimal,
scientific and engineering, respectively.

Decimal
Mixed
Improp
x=yi

rZ0
Sets the answering mode to the one specified.

F FORMAT menu

01 RectCursor

02 PolarCursor

03 ExprON

04 ExprOFF

05Y’ON

06 Y’ OFF

F FORMAT menu commands are used to set the graph format.

RectCursor
Sets the graph coordinate display format to X - Y axes.

PolarCursor
Sets the graph coordinates display format to polar coordinates.

ExprON
Sets the graph equation to be displayed on the graph screen.

ExprOFF
Sets the graph equation to not be displayed on the graph screen.

Y’ON
Sets the derived function (Y’) to be displayed on the graph

screen.

Y’OFF
Sets the derived function (Y’) to not be displayed on the graph
screen.
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07 AxisON

08 AxisOFF

09 GridON

10 GridOFF

11 Connect

12 Dot

13 Sequen

14 Simul

212

AxisON
Sets the specified axis to be displayed on the graph screen.

AxisOFF
Sets the specified axis to not be displayed on the graph screen.

GridON
Sets the grid lines to be displayed on the graph screen.

GridOFF
Sets the grid lines to not be displayed on the graph screen.

Connect
Draws a graph with connected lines.

Dot
Draws a graph with dots.

Sequen
Draws the graphs in sequential order.

Simul
Draws the graphs simultaneously.
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G S_PLOT menu

1 PIt 1(
2 PIt 2(

3 PIt 3(

4 PlotON

5 PlotOFF

6 LimON

7 LimOFF

S_PLOT menu commands are used for statistics plotting.
Sets the statistical graph settings for plot 1.
Sets the statistical graph settings for plot 2.
Sets the statistical graph settings for plot 3.

The above menu commands have the same usage as the
following:

Plt1(graph type, X list name [, Y list name, frequency list])
* Press to specify a graph type.

PlotON [number]

Sets drawing of the specified statistical graph to on.

If no number is specified, this command turns on all of the
statistical graphs.

PlotOFF [number]
Sets drawing of the specified statistical graph to off.

If no number is specified, this command turns off all of the
statistical graphs.

LimON
This commands turns on the limit lines for upper, lower, and mean
values.

LimOFF
This commands turns off the limit lines for upper, lower, and
mean values.
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6. Flow control tools

The calculator has the common flow control tools such as Goto - Label loop struc-
tures, and If-, For- and While-statement clauses for enhancing a program’s efficiency.
It also has the capability for subroutines.

It is recommended to use If, For or While statements rather than Goto-Label loop
structures.

To access the flow control tools, use the B BRNCH menu.

01 Label Label /label name
Specifies a branch destination for Goto or Gosub.
The same Label name cannot be used in two places within the
same program.

Up to 10 characters can be used for a Label name.

Up to 50 Labels can be used in a single program.

02 Goto Goto /label name
To shift the program execution to a label.

03 If If conditional statements Goto label name
or
If conditional statements
Then
commands or multiple statements *
[Else
commands or multiple statements]
EndIf
* Multiple statements mean a group of statement lines separated
by colons(:) that are evaluated as a single line.

Within a second structure it is possible to use the following menu
items.

04 Then
05 Else

06 EndIf
* Use a comparison operand in a condition statement.

* Up to 115 If clauses can be nested, though if combined with
other types of loops, the maximum nested loop number may
vary due to the memory capacity.
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07 For
08 Next

09 While
10 WEnd

Note:

Chapter 13: Programming Features

For variable, initial value, end value [, increment]
commands or multiple statements
Next

* The increment value can be omitted. The default value is 1.

 For and Next statements must be placed at the beginning of the
line.

« If the comparisons variable > end value (positive) or variable <
end value (negative) are satisfied, the program will end the loop
and go to the line indicated by the Next command.

» Up to 5 For loops can be nested, though if combined with other
types of loops, the maximum nested loop number may vary due
to the memory capacity.

« It is highly recommended that Label and Goto statements are
not used in For loop structures.

While conditional statements
commands or multiple statements
WEnd

» While and WEnNd statements must be placed at the beginning of
the line.

+ Multiple While loops can be nested to within the memory
capacity.

 Conditional statements are evaluated before entering the While
clause.

« It is highly recommended that Label and Goto statements are
not used in While loop structures.

* Up to 8 while loops can be nested, though if combined with
other types of loops, the maximum nested loop number may
vary due to the memory capacity.

Else clause cannot be omitted when the matching If clause is
contained in a For or a While loop.
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11 Gosub
12 Return

Gosub label name

[Rem start of the subroutine (label name)]

Label /label name

Statements

Return

Subroutine structures can be used for programming.

e The Gosub label name must be the same as the Label starting
the subroutine.

¢ A Return statement is necessary at the end of the subroutine.

When the Return statement is executed, the calculator executes
the next line after the Gosub statement.

e Up to 10 subroutines can be nested.

7. Other menus convenient for programming
H COPY menu

216

You can copy and paste line by line using the COPY menu
commands.

1. Move the cursor to the line that you wish to copy.

2. Press [(H ]

3. Select 1 StoLine and press
ENTER).

The selected line will be
stored in the memory.

4. Move the cursor to the line where you wish to paste the stored
line.



VARS menu

A EQVARS

B WINDOW

C STOWIN

D L_DATA
E G_DATA
F PICTUR
G TABLE

H STAT

5. Press [ H ] select2 [UCUFY

RclLine and press (ENTER). Frint "HELLO DO U COP
Print "HELLO DO 0 COP

The stored line will be
inserted at the targeted
position.

¢ Please note that only a single line can be stored in the
memory.

¢ Functions that control the

M Grarh
graph screen can be selected H equation
from the VARS menu. E
* Press to display " Presstenter

the VARS menu (shown to the
right).

* There are differences in functions between the Advanced mode
and the Basic mode. The following menus and their descriptions
are based on the Advanced mode.

Specifies the graph equation (Y1 to Y9, and YO, X1TeY1T to
X6TeY6T, R1 to R6).

Specifies the functions that set the graph display screen size
(Xmin, Ymax, Tstep, etc.).

Specifies the stored zoom (window) setting value (Zm_Xmin,
Zm_Ymax, etc.).

Specifies list data (L_Data1 to L_Data9, and L_Data0).

Specifies the graph data (G_Datal to G_Data9, and G_Data0).
Specifies picture data (Pict1 to Pict9, and Pict0).

Specifies table setting values (Table Start, Table Step, Table List).

Specifies statistics, functions ( X, Zx, y ... ), regression expres-
sions, points and statistical verification functions.
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* The commands and functions in the VARS menu can be
displayed on the screen. Current setting data can also be reset.

e The results of arithmetic functions can also be displayed.
e The ZOOM command is selected directly from the ZOOM menu.
Names of some ZOOM commands change when inserted into

programs. These are [A ZOOM], [C POWER], [D EXP], [E
TRIG], and [F HYP] of the ZOOM menu.

“Zm_”" is automatically added to each of these functions when
inserted into programs.

Example

Zm_Auto, Zm_x2, Zm_sin, etc.

* Always enter the argument for functions requiring an argument
at the end of the command, such as the CALC function ((2ndF )
[cALC]). An error will be returned for commands not accompa-
nied by an argument.

Example

Value 5

Example

Set Xmin = -3, Xmax = 10, Xscl =1, Ymin = -5, Ymax = 5, Yscl =

1 in the WINDOW screen.

Use to input the settings.

Expression | Operational sequence

-3= Xmin |( () )3(sT0](2ndF)[VvARS][ B ]JENTER)[ A ]( 1 )(ENTER]

10 = Xmax | 10 ( sT0 J(2ndF ] [VARS]|ENTER)(__2 ] (ENTER)

1 = Xscl 1 (870 J((2ndF ] [VARS]| (ENTER) (3 ) ENTER)
-5=Ymin |( () )5(sT0](2ndF)[VARS][ENTER)( 4 J(ENTER)
5=Ymax |5(s10](2ndF])[VARS]|ENTER]( 5 J(ENTER)
1 =Yscl 1 (870 J(2ndF J[VARS]| (ENTER)(__6 ] (ENTER)

Note:

* Operation to input a function equation (for example, x2 + 2) to
the graphic equation “Y1” is also made using in the same
manner as described above.

“Xe+2"=Y1:(PRaM)[ A |( 2 Jemm( x2 )+ )2 (PRGM)
[ A (2 )(st0])(2ndF)[VARS]] A |ENTER)[ A ([ 1 )

Function equations cannot be assigned in the graphic equations,
such as Y1, if the EDITOR mode under SET UP is set to Equa-
tion. Switch the EDITOR to One line mode prior to assigning such
graphic equations.



Example
The following data are included in list L1.

L1: 165, 182.5, 173.8, 166.5, 185.3
A one-variable calculation was executed based on this data.

After returning to the calculation screen, average values can be
viewed by using the following procedure.

e Press (2ndF J[VARS]|| H | T
ENTER)[ A (0 J( 2 Jto 174. 83
display “x” on the screen.

* Press to obtain the

average value of X as
determined in the previous calculation.

e |n this way, the contents of an immediately preceding statistical
calculation can be stored as statistical values.

e These contents remain valid until the next statistical calculation
is executed, even if the power is turned off.

* The same is true even for regression calculations and verifica-
tion calculations.

8. Debugging

After programming, it is required to debug the program.
1. Press and select the program to debug.
If any bugs are present, error messages will appear.

The following example indicates that the same label name has
been used two or more times.

[Lbl durlicote ]

4rkiGoto error
CL :Ruit

2. Press(_«_Jor (P Jtodisplay the line where the error exists
and correct the mistake.
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When an infinite
loop occurs

Execution can be interrupted by pressing ( ON ).

Use this command if the program enters an infinite loop. Press

(<« Jor(_» )to display the program source with the cursor on

the line where interrupted.

* Refer to Appendix “Error Codes and Error Messages” on page
235.

* It is highly recommended that goto-Label statements are not
used in If, While and For loop structures.

* Multiple statements cannot be used in a command line such as
Else, Endlf, Next, While and WENd. It is recommended not to
use multiple statements.

9. Sample programs

MATFILL

Ask and set the
dimension of
mat A

Generate integer
from 0 to 9 using
int and random
function and set it
to each element

Print mat A for
confirmation

220

* Fill the matrix M X N with random numbers from 0 to 9.

Input “ROW:”, M
Input “COLUMN:”, N
{M, N} = dim(mat A)
1=

While | <M

1=J

While J <N

int (random x10) = mat A(l, J)
J+1=J

WEnd

[+1=1

WEnd

Print mat A

Wait

End



HIST

Sequencially
input the data in
list L1.

Calculate the
median of List
L1.

10 = dim(L1)
Gosub INSCORE
Gosub AVGSCORE
Plt1(Hist, L1)
Zm_Stat

Wait

End

Label INSCORE

1=

Input “ENTER SCORE”, A

A=L1(1)

2=

Forl, 2,10

Input “ENTER NEXT”, A
A= L1(I)

Next

Return

Label AVGSCORE
Print “AVERAGE IS
Median(L1) = M
Print M

Wait 3

Return

Chapter 13: Programming Features
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Chapter 14
OPTION Menu

The calculator is equipped with OPTION menu for adjusting the display contrast,
checking memory usage, deleting stored data, transferring data, and resetting the
calculator's memory.

Accessing the OPTION Menu

Press [oPTION].
The OPTION Menu will appear.

LCD COMTRST

A: Adjusts the display contrast = 1 — |
DARKe——LIGHT

B: Checks the memory usage

C: Deletes files
D: Link command to use with another calculator or PC.

E: Resets the calculator

1. Adjusting the screen contrast
1. Press [OPTION].

The screen contrast setting window will appear.

2. Press to darken or (_— Jto lighten the screen.

2. Checking the memory usage

The memory usage window enables you to check how much memory you have used.
If the memory is nearly full, delete files or reset the calculator to operate safely.

1. Press [opTiON].

Remain:
2. Press[_ B | 4T3Tehates
i Pre==[EHTER]
The memory check window o debnil

will appear. The remaining

number of bytes of user
memory will be shown on the display.

The user memory is used to store data for graph equations,
graph screens, matrices, lists and so on.
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List:

Matrix:
Graph Eqn:
Solver Eqgn:
Program:
Picture:
G_Data:
L_Data:

Slide:

3. If you want check the details, [flemors check

List 2TH

press (ENTER). Motrix 165
] Grarh Ean S5

The detailed memory usage Solver Ean 5]
window will appear. 1 EEE?E&E 1Té
Remaini 47376

The total remaining memory
will appear on the bottom line of the screen.

4. Press (_V¥_)to scroll the [femars check

) T G_Dota 144
window. L_Data 124
Slide 5}

Remnaini47ITE

The amount of memory (bytes) used by lists

The amount of memory (bytes) used by matrices

The amount of memory (bytes) used by graph equations
The amount of memory (bytes) used by solver equations
The amount of memory (bytes) used by program files
The amount of memory (bytes) used by graph pictures
The amount of memory (bytes) used by stored graph data
The amount of memory (bytes) used by stored list data

The amount of memory (bytes) used by slide shows the user has
created
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3. Deleting files

Press (2ndF ) [oPTION][ _C ] to enter the delete menu.

The sub-menu items are the same as those of the Memory Check menu (List, Matrix,
Graph Eqn, Solver Eqn, Program, Picture, G_Data, L_Data and Slide).

Deletions can be executed entry by entry.

To delete the 1. Press (2ndf)[orToN[ ¢ |  [DECEFatriz
. mat A 35
matrix mat C (2) mat P 24
21
The matrix deletion window
will appear with the cursor
pointer at the top (mat A). Feinaind 4785
2. Move the cursor pointer to mat C using (A )/ V¥ ).
3. Press (ENTER). [MEC:Fafrix
mat A 35
mat C will disappear and the m.t B a4
mat C line will become
empty.
* Press to cancel Remaint 47256

the delete option.

¢ Above procedures and displays are only an example. Displayed
items may vary according to data input and use.

* Press (2ndF J[oPTION][ € ](__ 0 ]to delete the memories
previously entered.

4. Linking to another EL-9900 or PC

Using the optional CE-451L or CE-LK2, the EL-9900 can be linked to another EL-
9900 or PC, respectively.

To transfer data, press (2ndF )[oPTION|][ D ] to open the Link option window. Press

to send data and press to receive data.

Transmission 1. Connect the calcula-
between EL- tors securely using
9900’s the optional CE-451L

communication cable.

* Make sure the commu-
nication cable is firmly inserted into the ports of both calculators.

* Use the CE-451L only for linking two EL-9900’s.
The EL-9900 can only be linked to another EL-9900.
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2. Press (2ndF J[oPTION|][ D
3. Press on the receiv-

| on both calculators.

ing machine.

The receive mode screen

will appear on the display.
4. Press on the sending

[OH] to concel

machine.

5. The send menu will appear on the display. Specify the data to
send from the following categories.

A SELECT

01 ALL

02 List

03 Matirx

04 Graph Eqn
05 Solver Egn
06 Program
07 G_Data

08 L_Data

09 Picture

10 Slide

11A-2Z,0

Displays the menu window to send the data specified as follows:

Displays a list of all
the stored files
category by category.

Grorh Ean
Soluver Ean

01

oe

uiHutrix

o0y

05

[fAF rogram
e 3

Displays a list of all
the stored list files.

Displays a list of all the stored matrix files.

Displays a list of all the stored graph equations.
Displays a list of all the stored solver equations.
Displays a list of all the stored program files.
Displays a list of all the stored graph data files.
Displays a list of all the stored list data files.
Displays a list of all the stored picture files.
Displays a list of all the user-made slide show data.

Displays a list of variables A to Z and 6.

B BACKUP Send all the data stored in the calculator memory.
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6. Select the item to send using(_A )/(_¥_)and pressing
[ENTER). A “*” will be placed by the selected item.

7. Press to send.

8. Transmission begins and a
busy message will appear on
the displays of the both
calculators.

Select loto
mat A iMatrix
mat E LRSS

[2nelF ITEMTER] to send

¢ An data in the same memory locations in the receiver will be

automatically overwritten.

e Up to 10 files can be selected to send at once.

Example

If you wish to send the list L1, matrices mat A and mat B and
graph equation Y2 to the other calculator.

1. Prepare the receiving calculator by pressing

(o ]2 )
2. Press (2ndF J[oPTION][ D |

on the sending

calculator.

The send menu will appear.

3. Press(0 (7).

Grarh Eah
Solwer Ean

o1

oc

uiHutrix

oy

05

[EF roaraim
]

A list of all the data stored will be are displayed and the cursor

positioned on the top line.

¢ You can also select 02 List for “L1”, 03 Matrix for “mat A”
and “mat B”, and 04 Graph Eqn for “Y2”, for example, and
send the data category by category.

4. Move the cursor to L1 and

press [ENTER).

A “¥” mark will flash to the
left of “L1”, indicating that
the item has been selected
to be sent.

Press [ENTER) again to deselect.

Select Lotao

iList
o =Hutr1x
mat B iMatrix
E=MCZ iSolver
GETYAE IProaram

A~ZsH tVYariabl
[EndF][EHTER] to zen

5. Select the other files you wish to send in the same manner.
6. Press to start transmission.



Transmission * The optional kit CE-LK2 (cable and Windows software) is
between the EL- required for calculator to data communication with PC.

9900 and PC * Refer to the CE-LK2 operation manual for details.

* During communications between calculator and PC, no opera-
tion of the calculator is required. Just connect the cable and
press the power on key, and the entire operation can be
controlled from the PC.

5. Reset function

If a problem occurs after replacing batteries, or the calculator does not function
correctly, use the RESET option.

1. Press(2ndF J[oPTION][ E |.
2. Press(_1_) toreturn the

calculator's SETUP and
FORMAT settings to the

default value, or to

delete all the stored data.

=1
CHE|Rdefault =et
All memord

See “Resetting the Calculator” on page 29 for details.
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Appendix

1. Replacing Batteries

The calculator uses two different kinds of batteries: manganese (AAA) for unit
operation, and lithium (CR2032) for memory backup.

Comepatible battery types

Type (use) Model Quantity
Manganese battery AAA 4
(for unit operation)

Lithium battery CR2032 1
(for memory backup)

* To prevent loss of stored data, DO NOT remove both the unit operation and
memory backup batteries at the same time.

Precautions for ¢ Fluid from a leaking battery accidentally entering an eye could
handling result in serious injury. Should this occur, wash with clean water
batteries and immediately consult a doctor.

* Should fluid from a leaking battery come into contact with your
skin or clothes, immediately wash with clean water.

* |f the product is not to be used for some time, to avoid damage
to the unit from leaking batteries, remove them and store in a
safe place.

¢ Do not leave exhausted batteries inside the product.

* Do not fit partially used batteries, and be sure not to mix
different batteries types.

¢ Keep batteries out of the reach of children.

* Do not allow batteries to become completely exhausted; doing
so may cause the batteries to leak, and may damage the
calculator’s hardware.

* Do not throw batteries into a fire or water, as this may cause
them to explode.
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Procedures for
replacing unit

operation
batteries

Replacing the
memory backup

battery

Note:

Appendix

When battery power becomes ATTEMTIOM

low, a message will show The OPERATIHG

indicating that a new set of t—"'lttE'HE'E' are derleted

batteries are needed. RFeod OPERATIOMN MAHUAL
for detoil.

1. Turn off the calculator’s

power ((2ndF ) [ OFF J).

2. Turn over the calculator.

Locate the battery compart-
ment cover, and open the
cover as illustrated.

3. Replace all four AAA
batteries as illustrated.

4. Replace the battery com-
partment cover.

5. Press(_ON ).

The following message will FEEZS LCLT _KEY TO
appear CLEAR ALL DATA

PRESS [OM] EEY TO
CAMCEL

If the message does not
appear, repeat the proce-
dures from step 2.

6. Press( ON J.
Do not press (_CL ). This will clear all the data.

Once every 5 years, the lithium battery will need to be replaced.

The lithium battery is used to maintain the memory of the
calculator.

Do not remove the lithium battery while the unit operation
batteries are removed; otherwise all the calculator’s stored
memory will be lost.
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Appendix

1. Perform procedures 1 and 2, as shown above. Do not remove
the unit operation batteries.

2. Remove the screw and the
lithium battery cover, as
shown.

3. Use a pen to lift the lithium
battery out of the battery
compartment.

4. Insert the new battery with
the PLUS (+) side facing up.

5. Replace the lithium battery
cover and fasten the screw.

6. Replace the battery compartment cover and press ( ON .
The following message will appear.

7. Press( ON J.

FrRESS [CL1 KEY TO
CLEAF ALL DATA

Do notpress (CL ). This |epess [oN] KEY TO
will clear all the data. CAMCEL
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Appendix

2. Troubleshooting Guide

Refer to the list of possible symptoms, and solutions may be found here.

The calculator’s power won’t turn on!

* The operation batteries may not be installed, may be ex-
hausted, or may be inserted incorrectly. Check the operation
batteries in the battery compartment.

* Place the battery cover securely or the calculator will not turn
on.

The saved calculator configurations are not retained!

* Both the lithium battery and the operation batteries may need to
be replaced.

The power seems to be on, but the characters and numbers cannot be seen
clearly on the display!

* The screen contrast may need to be adjusted.

Press [oPTION], then press to enter A CTRST; the
screen contrast can be adjusted by using the or the

(= Jkey.

The calculator won’t take the minus (-) sign; calculation results in a syntax
error!

* To set a negative value, use the key instead of the [ — )
key.
The calculation results are very different from what is usually expected!

* The angle unit and other configurations may be incorrectly set.

Check the configuration under the [SETUP].

The graph cannot be seen!

* Check the zoom configuration. Try selecting the automatic zoom
tool, by pressing (zoowm), then| A (1 ).

* The graph line may be set differently; check the line configura-
tion under menu.

* The calculator may not be set to display graphs. Check the “=”
sign in Y= screen.
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The screen images cannot be stored (SLIDE SHOW)

* The available memory may be too small to store the screen

image. Select “B MEMCHK” under menu. Select
and delete unnecessary items under “C DEL”.

There appears to be no functions available for integral/differential calculations!

* Make sure that the Advanced mode is selected. The integral/
differential calculation tools can be found in the menu.

* Access CATALOG menu by pressing [CATALOG].

The calculator is not responding; the software appears to have crashed!

* Press (_ON ). If this does not work, then press (2ndF J, then
to tell the running application to quit.
If everything fails, then the calculator's memory may need to be
reset. Resetting the calculator's memory will clear all the stored
information, such as programs, lists, and variables.
To reset the unit’s memory, open and close the battery compart-
ment cover, and press to open the verification window. To
prevent data loss, try first. If it does not work, repeat the
reset operation and press when prompted.
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3. Specifications

Model
Product name

Display

Reversible keyboard
Note:

Calculation method

Calculation features

Input method

Graphic features

Statistic features

Solver features

EL-9900
Graphing Calculator

132 x 64 dot matrix liquid crystal display

Number of digits: mantissa 10 digits, exponents 2 digits
(standard screen); 7 digit display (including negatives,
decimals) for table screen, split screen, etc.

Mantissa of 10 digits in the complex number mode

Display method: Numerical value, calculation equation input
(direct algebraic logic input / one-line input method), fraction,
and complex number display method specification.

Basic and Advanced

Advanced mode specific functions are: financial function,
statistical test function and distribution function, solver
function, matrix function, and tools function, etc.

D.A.L. (Direct Algebraic Logic)

Manual calculation (arithmetic, parentheses calculation,
memory calculation, function calculation, integral calculation,
coordinate conversion), binary/octal/decimal/hexadecimal
calculation, Boolean operation, matrix calculation, complex
number calculation, complex function calculation, statistic
calculation, regression calculation, statistic authorization
calculation, financial calculation, etc.

Manual key entry

Rectangular/polar/parametric/sequence coordinate graph
Graph range specification, graph window mode automatic
specification, graph plotting, trace, calculation function, zoom,
picture input, paint, graph database register split-screen, etc.

1-/2-variable statistical data input/calculation, register, edit
and frequency input, regression calculation function, and
estimated statistic/authorization function, etc.

Equation solver: numerical syntax analysis, Newton’s method,
graph analysis, and solver equation register.
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List features

Substitution features

Slide Show features

Program features

Option menu

Memory size

Power supply

Automatic power-off

Direct data entry/edit to list, calculation function for various
lists, and list/matrix conversion.

Graph drawing, numerical input from split-screen
Screen image capture, play function

The maximum number of pages to be captured:
Approx. 250 pages (pages equivalent to the Y = X2 graph
screen)

Condition statement command, subroutine, graph, various
function commands

Screen contrast adjustment, memory usage check, data
delete, data link (between EL-9900 and PC or another EL-
9900)

64 KB (user area: approx. 47.4 KB)

Operation: 6 V DC- AAA manganese battery (R03) x 4
Memory backup: 3 V DC Lithium battery (CR2032) X 1

Approx. 10 minutes

Operating temperature range

Power consumption

Battery life

Note:

External dimensions

Weight

Accessories

234

0 °C to 40 °C (32 °F to 104 °F)
0.23W

Operation battery set: approx. 150 hours (with 5 minutes of
continual use and 55 minutes in the display state for every
hour at a temperature of approx. 20 °C/68 °F)

Memory backup: approx. 5 years (at a temperature of approx.
20 °C/68 °F, and when the operation batteries are replaced
frequently)

The life span may differ according to battery brand, type,
usage, and ambient temperature.

86 mm (W) x 183 mm (D) X 23 mm (H)
3-3/8” (W) x 7-7/32” (D) % 29/32” (H)

240 g ( 0.53 Ib) (with batteries, without the hard cover)

4 AAA manganese batteries (included), 1 lithium battery
(installed), operation manual
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4. Error Codes and Error Messages

gcr)rgé Error Message Description

01 | Syntax Syntax error found in equation/program

02 | Calculate Calculation-related error found (division by 0, calculation
beyond range, etc.)

03 | Nesting Cannot nest more than 14 numerical values, or 32
functions during execution.

04 | Invalid Matrix definition error or entering an invalid value.

05 | Dimension Matrix dimension, or STAT list dimension, inconsistent.

07 | Invalid DIM Size of list/matrix exceeds calculation range.

08 | Argument Inconsistency found in argument of the structured
function.

09 | Data Type Invalid data type used in calculation.

10 | No Sign Change | Financial calculation error found.

11 | No define Undefined list/matrix used in calculation.

12 | Domain Argument definition outside of domain.

13 | Increment Increment error found.

16 | Irr Calc More than two inflection points for Irr calculation.

17 | Stat Med Med-Med law (statistic) error found.

20 | No Argument Argument missing.

21 | Not pair [ dx J'and dx are not used in a pair.

22 | Not pair [ ] Brackets are not used in a pair.

23 | Not pair () Parentheses are not used in a pair.

24 | Not pair { } Braces are not used in a pair.

25 | Line over Line is over the capacity.

26 | Not delete Unable to delete a selected item.

27 | Buffer over Input/equation exceeds buffer capability.

30 | Editor type Invalid editor type found.*

31 | Continue = “ =" exists in equation that has been recalled (RCL).

32 | No data Data does not exist.

33 | Graph Type Graph type setting incorrect.

34 | Too many var. Too many variables assigned in the SOLVER.

35 | No variable No variable specified in the SOLVER.

36 | No solution No solution found.

37 | Notitle No title entered.
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gggé Error Message Description
38 | Too many obj More than 30 objects selected.
40 | Lbl duplicate Labels with identical name found in program.
41 | Lbl undefined Goto/Gosub encountered with no defined label.
42 | Lbl over More than 50 labels found in program.
43 | Gosub stack Nesting of more than 10 subroutines found.
44 | Line too long Line contains more than 160 characters.
45 | Can'’t return Return used without jumping from subroutine.
46 | Storage full Cannot create more than 99 files.
47 | Coord type Invalid coordinate system for command.
48 | Without For For is missing corresponding to the Next command.
49 | Without WENd WENd is missing corresponding to the While command.
50 | Without While While is missing corresponding to the WEnd command.
51 | Without Then Then is missing corresponding to the If command.
52 | Without EndIf EndlIf is missing corresponding to the If command.
53 | Without If If is missing corresponding to the EndIf command.
70 | 1/O device Communication error found among devices.
71 | Wrong Mode Wrong communication mode set.
90 | Memory over Memory is full; cannot store data as requested.
99 | System error System error found; user memory space is insecure.

Low battery

Operation interrupted due to low battery power.

BREAK!

Operation break specified.

*

continue.

* Recall the SOLVER equations (EQTN) or Graph data (G_DATA) stored in a
different EDITOR mode than currently in use.

The following operations may cause Editor type error. Correct the Editor type to

¢ Receive the Graph equation (Y1 and others) entered in a different EDITOR mode
than currently in use.
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5. Error Conditions Relating to Specific Tasks

1. Financial

* Define constants “r’ and “s” as used in the equation below.

CclY
_(1(%) . Y S=1 (Pmt_Begin)}
= (o0 + CIY +1) 1’{S=O(Pmt_End)

1. 1% calculation
®OIPMT =0

_(.PV) "_
r'( FV) 1

@ I PMT %0
() =PV + (1 +1x5) x PMTx L2020 4 By (1 4 1y (12 0)
f(r) = PV + PMT x n + FV: (r = 0)

calculate the following for r solved in @ and @
PIY
| (%) = 100 X C/Y X ((r + 1)¥ —1)

2. PV calculation
@Olfr£0,r>-1
- 1-0+0 — -
PV=-(1+rxs)x ; X PMT —FV X (1+7r)

@lfr=0
PV =-n X PMT - FV

®@Ifr<-1

Error
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3. FV calculation

@Olfr£0,r>-1 ]
Pv+(1+r><s)><1_(%')><PMT
FV=— _
1+n"

®@Ilfr=0
FV =-n X PMT — PV

®lfr<-1

Error

4. PMT calculation

@Olfr+0,r>-1
BMT = — _ PVHFVX (407
(1+r><s)><1_(1r—+r)-"
®@Ilfr=0

PMT:-EX%EM

®@Ifr<-1

Error

5. N calculation

@fr#0,r>-1
PV +x (1 +rxs)x PMT
Iog{ r

1TX(1 +1X8) X PMT — FV

N=-—
log (1 +7r)
@Ilfr=0
__Fv+pPV
N= PMT
®@Ilfr<-1
Error
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2. Error conditions during financial calculations

e r<-1
e N =0 in PMT calculations
* % =0and PMT =0, orI% # 0 and FV = (1/r) (1 + r X s) X PMT, in N calculations.

s =1 (Pmt_Begin)
s =0 (Pmt_End)

In 1% calculations
If PMT > 0:
Pmt_End mode: PV >0and FV + PMT >0
PV <0and FV + PMT <0
Pmt_Begin mode: PV +PMT>0andFV >0
PV+PMT<0OandFV <0

If PMT < 0:
Pmt_End mode: PV >0and FV + PMT >0
PV<0and FV+PMT <0
Pmt_Begin mode: PV +PMT>0andFV >0
PV +PMT<0andFV <0

fPMT=0:PV+FV2>0

* FV, N X PMT, PV =20 or FV, N x PMT, PV <0

e |rr calculation: all cash flows have the same sign.

3. Distribution function

@ pdfnorm(
f(x) = 1 exp (— (x—= 2g)z) Calculation result—Xreg w: Mean
\Von o 20 )
c: Standard
deviation
@ pdfT(
df + 1 It
f(x)= A I +W) § However: I'(s) = [; x' e* dx
r 4 Vrdf

Calculation result—Xreg
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® pfy(
2 df _ 2
o d) = —(£)? et B
or (4
2
@ pdfF(
l-(m+n m o om ma+n
f(X) = —— 2 (M) x2 7 (1 + M) 2
F(E)F(E)
® pdfbin(

P(x=0)=(1-p)

_ __(=9op
P(X—C+1)—mP(X=C)

(c=0,1,..,n=1)

© pdfpoi(

f(x) = e'x!“

(x=0,1,2, ..)

@ pdfgeo(
f(x)=p(1—p)

240

However: T'(s) = [; x' e* dx

df: Degree of freedom

However: I'(s) = |5 x*' > dx
m: Degree of freedom of

numerator

n: Degree of freedom of
denominator

n: Trial number (integers
greater than 0)

p: Success probability
(0<p<)

c: Success number

x: First successful trial number
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6. Calculation Range

1. Arithmetic calculation
The results for dividend, multiplicand and operand are:

-1 X100 < x<-1X10%,1 X 10 <x<1X10"orx=0
(valid within the range of display capability)

Note: Calculation results and input values less than 1 X 10 are
considered equal to 0.

2. Function calculation

Calculation accuracy

In principle, calculation errors are +1 of the last digit. (In case of exponential
display, the calculation errors are +1 of the last digit of the mantissa display.)
However, a calculation error increases in continuous calculations due to
accumulation of each calculation error. (This is the same for a°, b, n!, ¢*, In, etc.
where continuous calculations are performed internally.)

Additionally, a calculation error will accumulate and become larger in the
vicinity of inflection points and singular points of functions. (for example,
calculating sinh X or tanh X at X = 0)

Function Calculation range Notes
DEG Jx] <1 x 10"
RAD x| < 7oz X 101

180
siNX | GRAD :[x| < x 10"
COs X However, the following are excluded for tan x
tan x DEG  :|x| =90 (2n—1)
RAD  :|x|= % (2n—1) “n” is an integer

GRAD :[x| =100 (2n—1)

sin™ x
-1 <x<1
cos™ x
tan™ x [x] <1 x 10
sinh x
cosh x -230.2585093 < x < 230.2585092
tanh x

sinh?x | |x|] <1x10%
coshx | 1<x<1Xx10%

tanh™ x | |x| <1
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0 < x < 2540BE3FF

Function Calculation range Notes
In x In x = log, x
log x 1X10%<x<1x10'°
ex -1 X 10'%° < x < 230.2585092 ex2.71828...
10% -1 X 10" < x <100
x! [x] <1 x101%° x#0
x2 [x] <1 x10%
Vx 0<x<1x10'®
n! 0.5<n<69.5 n is an integer or
integer + 0.5
When a > 0:
-1 X 10" < b log a < 100
When a = 0:
a* (") O0<b<1x10'%° ab = 1Qplga
When a < 0:
b is an integer, or % is an odd number (b # 0)
However, -1 X 10" < b log |a|] < 100
When b > 0:
-1 %10 < > log b < 100, a # 0
When b = 0:
b O<a<1x10Q'° %=10%Iogb
When b < 0:
a is an odd number, or % is an integer (a # 0)
However, -1 x 10" < = log |b| < 100
nPr n and r are positive
nCr 0<r<n<69 integers
Decimal: [x] £ 9999999999
Binary: 1000000000000000 < x
dec < 1111111111111
bin 0<x<0111111111111111 ) ]
oct Octal: 4000000000 £ x < 7777777777 X s an integer
hex 0<x 3777777777
Hexadecimal: FDABF41C01 < x < FFFFFFFFFF
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Function Calculation range Notes
—dms
g x| <1 x 101
x| < 1% 10™, [y| < 1x 101
V2T vy <1x 10 r=Vx+y
WO Y <1 10m0 0= tan'c
X =r coso
0 — x 1o y =rsind
0y [l <1x10 The range of 6 is
the same as x of
sin x and cos x
Binary: 1000000000000000 < x
<11 11111111111111
0<x<0111111111111111
not Octal: 4000000000 < x < 7777777777
0<x< 3777777777
Hexadecimal: FDABF41C01 < x < FFFFFFFFFF Other Boolean
0 <x < 2540BE3FE operations are the
Binary: 1000000000000001 < x same as not and
<1111111111111111 | "€9
0<x<0111111111111111
neg Octal: 4000000001 < x < 7777777777
0<x< 3777777777
Hexadecimal: FDABF41C01 < x < FFFFFFFFFF
0 < x < 2540BE3FF
[x] < 1x10%
ly] <1 x10%
[Zx] < 1 x 10
Statistic | ¥x2 < 1 x 1010
calcula- 5y| < 1 x 1010
tions Ty?2 < 1% 1010
[Zxy| < 1 x 101%
[n| <1 x 101
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Function Calculation range Notes
X n=0
n>1
[=x] <1 x10%°
SX 2
we — (X
0< —10 <1x10'% Same fory, sy and
n-— oy
n>0
y [=x] <1 x 10%
G 2 _ (XX ?
0<X " <qx10m
n
n>0
[Zx] <1 % 10%
[Zy] <1 x10%
0 < (2x2— &) (zy2 - O o 5 40100
r
|=xy — Z);]Zy| <1x10'%°
Xy — anZy

: = |<1x 10
i — &) gy O <

n>0

EX| < 1 X 10%

I(2%) (Zy)| < 1 X 107
0<Joxt = B < 1 x 100

Regression calcula-
tions excluding 2nd,

b
[Sxy — ¥| <1 %1010 3rd, and 4th degree
polynomials.
Xy — ZXZy
- 1x 101
2 X
(e - &) |5
lbx| < 1 x 101 Same as above.
@ ly —bx| < 1 x 101 Same as b for other.
lbx| < 1 x 107
y |a + bx| < 1 x 101
ly —a] <1x10'®
X

Y52 < 1x 10
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Function Calculation range Notes
int+ 0<x< 101
remain | 0<x< 10"
% [x] < 101
—ablc | |x| < 10" A number with 10 or
less decimal places,
— ble or the 10%-th or
above decimal
places are 0.
Error is returned when the number of elements T?]is isﬂ:he Sanlqte .
) when the result of a
List exceeds 1000. list function speci-
fies 1000 or more
elements.
Error is returned when specifying columns or rows
Matrix

that exceed 100.

3. Complex number calculation

In a complex number calculation, a calculation error may occur and increase due to
inner continuous calculations.

Function Calculation range Notes
[x] < 10%°
1 (20
X+yi ly| < 10% X+yl#
[x] < 10%°
(x+vyi)2 ||y] <10%®
[xy| <5 x 10%
In (x + i) | |x] <10%°
log (x + vi)| |y| < 10%°
’—x+yi |%| < 10100
[x] < 230
ex+yi
ly| < 230
[x] < 100
(x + i)
10 Iyl < 100
[x] < 10%°
<10%®
(X + yi)(a+bi) |y|
la] < 10
|b] < 10
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7. CATALOG Feature
Press to display the CATALOG menu.

You can directly access various features and commands from the CATALOG menu.

CATALOG menu lists are different between the Basic mode and the Advanced mode.
For example, in Program edit mode of the Advanced mode, you can access the
program commands from the CATALOG menu.

Please note that you can enter the eular number “e” only from the CATALOG menu.

The Basic mode features and commands accessible only from the CATALOG menu
are:

and, ANOVA(, cos™, cosh, cosh™, cot, cot™, csc, csc™!, cumul, d/dx(, dx, e, e*,
fmax(, fmin(, Inflec, In, log2, not, or, prod(, Rg_a+bx, Rg_ae"*, Rg_ax®, Rg_In,
Rg_log, Rg_logistic, Rg_sin, Rg_x3, Rg_x* sec, sec™, sin”', sinh, sinh™, tan',
tanh, tanh-', xnor, xor, [, 1, 3, =, #, >, 2, <, <, 2%, 3(, /.

The Advanced mode features and commands accessible only from the CATALOG
menu are:

—aubl/c, -A.xxx, —bl/c, e, int+, remain, rndCoin, rndDice, Simp, %.

The CATALOG commands and the equivalent keys:

CATAROG command Equivalent key
- A4

A

2

n
%|l=
- (e

STO
nCr
nPr

abg

v O

:
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8. List of Menu/Sub-menu ltems

Appendix

CATALOG function lets you access almost all the functions and commands.
Square brackets indicate that the value or variable is optional.

1. MATH menus

Functions Keystrokes

Commands Syntax Advanced mode ‘ Basic mode Page
(MATH] CALC

logy logy value () 70
X 2 value (o] 7
fmin( fmin(equation, lower limit of x, upper limit of x) (o) 71
fmax( fmax(equation, lower limit of X, upper limit of x) (o) 71
d/fdx( d/dx(equation, value of x [, tolerance]) (o) n
/ [equation, lower limit, upper limit [, tolerance] dx o)) 71
dx [equation, lower limit, upper limit [, tolerance] dx (o) n
2 2 (expression, initial value, end value [, increment)) (o) 72
sec sec value (o9 ) 72
csc csc value (o] I
cot cot value 72
sec”! sec™! value 72
esc! csc™! value 7
cot™ cot™ value 72
sinh sinh value 72
cosh cosh value (6 ) 72
tanh tanh value 72
sinh™! sinh™ value 73
cosh™ cosh™ value [ 73
tanh™! tanh™" value (o] 73
sin sin value 42
cos cos value 42
tan tan value 43
log log value 43
10% 10 value 43
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Functions Keystrokes

Commands Syntax Advanced mode \ Basic mode Page
(MATH) NUM
abs( abs(value) 73/43
round( round(value [, digit number of decimals]) 73/44
ipart ipart value 73/44
fpart fpart value 73/44
int int value 73/44
min( min(value A, value B) or min(list) (s ) (s ) 73/45
max( max(value A, value B) or max(list) 73/45
lem( lcm(natural number, natural numben 73/45
ged( gcd(natural number, natural number) (o) (o) 73/45
remain natural number remain natural number o) 46
PROB
random random [(number of trial)] 74/46
mdint( rn;jrlig;]()minimum value, maximum value [, number of 74146
rndCoin rndCoin [(number of trial)] 47
mdDice rndDice [(number of trial)] 47
nPr value AnPr value B 74/47
nCr value AnCr value B (s ) 74/48
! value ! 74/48
CONV
—deg value —deg [o] [0 ] 74/48
—dms value —dms [0 ] [0 ] 74/49
Xy—>1( Xxy—r(x-coordinate, y-coordinate) [0 ] 75
Xy—6( Xy— 6(x-coordinate, y-coordinate) o] 75
ré—x( ré—x(r-coordinate, 6-coordinate) [0 ] 75
ré—y( ré—y(r-coordinate, 6-coordinate) [0 ](s ) 75
ANGLE
° value ° [value’ value"| 76/49
’ value ° value’ [value "] 76/49
T
r value r 76/49
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Functions Keystrokes
Commands Syntax Advanced mode Basic mode Page
g value g [E] 76
INEQ
= value A = value B 1) 76
# value A # value B 76
> value A > value B 76
> value A > value B 76
< value A < value B 76
< value A < value B (6 ) 76
LOGIC
and value A and value B ) 77
or value A or value B 77
not not value 77
xor value A xor value B 78
xnor value A xnor value B 78
COMPLEX
conj( conj(complex number) ) 78
real( real(complex number) 79
image( image(complex number) 79
abs( abs(complex number) 79
arg( arg(complex number) 79
(in the N-base calculation mode) LOGIC
and value A and value B 1) 77
or value A or value B 77
not not value 77
neg neg value 78
xor value A xor value B 78
xnor value A xnor value B e ) 78
2. LIST menus
Functions Keystrokes
Commands Syntax Advanced mode \ Basic mode Page
(2ndF ][ LIST | OPE/NAME
L1 ‘ No arguments ‘ 132
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Functions Keystrokes
Commands Syntax Advanced mode Basic mode Page
L2 No arguments 132
L3 No arguments 132
L4 No arguments 132
L5 No arguments 132
L6 No arguments (s ) 132
o | el sborta it rane,..
sortD( SosrLEt)J(c:irSdti r,::tne“/gi s[t ;L;l;)é%i})vate list namet, ..., 135
dim( dim(ist) 136
fill( fill(value, list) 136
seq( seq(equation, start value, end value [, increment]) 137
cumul cumul fist (s ) 137
df_list df list fist s ) 137
augment( | augment(list 1, list 2) 138
list—mat( list—mat(fist 1, ..., list n, matrix name) o) 138
matA | 1 matrk name,coum bt et name) | 210 128
MATH
min( m:zgxg)ue A, value B) or 139
max( mgig ;I(gl{)ue A, value B) or 139
mean( mean(list [, frequency list]) 139
median( median(/ist [, frequency list]) 140
sum( sum(list [, start number, end number)) 140
prod( prod(list [, start number, end number]) (s ) 140
stdDyv( stdDv(list [, frequency list]) (e ) 14
varian( varian(list [, frequency list]) 141
L_DATA
StoLD StoLD natural number o] 142
RelLD RclLD natural number [0 ] 143

* “list” in the above table means a list or a list name.
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Functions Keystrokes
Syntax - Page
Commands Advanced mode |  Basic mode
(endF)[ ST ]{}
{ No arguments 132
} No arguments 132
3. STAT menus
Functions Keystrokes
Syntax - Page
Commands Advanced mode |  Basic mode
(sTAT ) EDIT/OPE
EDIT No arguments ENTER ENTER 149
SOrtA( sortA(list [, subordinate list 1, ..., subordinate list n]) ) 159
sortD( sortD(list [, subordinate list 1, ..., subordinate list nj) 159
SetList SetList [list name 1, list name 2, list name 3, ... ] 159
ClrList ClrList list name1 [, list name 2, ... ] 159
STAT ] CALC
1_Stats 1_Stats [x list name [, frequency list]] 150
2_Stats 2_Stats [x list name, y list name [, frequency list]] 150
ANOVA( ANOVA(list name 1, listname 2|, ...]) 152
STAT JREG
Med_Med (list name for x, list name for y
Med_Med [, frequency list] [, equation name to store]) (o ]Co) (o] 160
Rg_ax+b (list name for x, list name for y
Rg_ax+b [, frequency list] [, equation name to store]) (o ]Co) (o] 160
Rg_a+bx (list name for x, list name for y
Rg_a+Dx [, frequency list] [, equation name to store]) (o ]Co) 160
2 .
2 Rg_x* (list name for x, list name for y
Rg.x [, frequency list] [, equation name to store]) (o ]Co) (o] 160
3 . .
3 Rg_x° (list name for x, list name for y
Rg.x [, frequency list] [, equation name to store]) (o ]Co) 160
4 .
4 Rg_x" (list name for x, list name for y
Rg.x [, frequency list] [, equation name to store]) Lo JCo)Ce]) 161
Rg_In (list name for x, list name for y
Rg.In [, frequency list] [, equation name to store]) (o ]Co) 161
Rg_log (list name for x, list name for y
Rg_log [, frequency list] [, equation name to store]) (o ]Co) 161

* “list”in the above table means a list or a list name.
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Functions Keystrokes
Commands Syntax Advanced mode Basic mode Page
Rg_ab” Rg_ab* (list name for x, list name fory 5150 5] 161
[, frequency list] [, equation name to store])
e | o o) [ (IO o
| o bse | |[(EICOCO |00 |
e | sy [ (IO 16
rokgeic | RS S ey oy
Rg_sin ([iterations, ] list name for x, list name for y
Rg_sin [, frequency list] [, period] [, equation nameto | b _| 162
store))
X value or listx' [0 ] [0 (s ) 163
y value or listy' o] (s J|[ o] 163
(STAT)TEST
X test No arguments o) 166
Ftest2samp | No arguments o) 167
Ttestisamp | No arguments o) 167
Ttest2samp | No arguments o) 168
TtestLinreg | No arguments (o) 169
Tintisamp | No arguments o)) 170
Tint2samp No arguments o) 170
Ztestisamp | No arguments o) 171
Ztest2samp | No arguments (o )9 ) 172
Ztestiprop | No arguments Co) 173
Ztest2prop | No arguments 173
Zintisamp | No arguments 174
Zint2samp No arguments 175
Zint1prop No arguments 175
Zint2prop No arguments 176
InputList No arguments e ) 166
InputStats No arguments 166
DISTRI
pdfnorm( ‘ pdfnorm(value [, mean, standard deviation]) (o) 177
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Functions Keystrokes

Commands Syntax Advanced mode Basic mode Page
cdfnorm cd;r;i;;;;;z;)ver limit, upper limit [,mean, standard ) 177
InvNorm( InvNorm(probability [, mean, standard deviation]) (o) 178
pdfT( pdfT(value, degree of freedom) (o) 178
cdfT( cdfT(lower limit, upper limit, degree of freedom) (o) 179
pdfy?( pdfy(value, degree of freedom) (0 )(s) 179
cdfxz( cdfxz(lower limit, upper limit, degree of freedom) (o) 179
MR | egesofesdomofdorominaty . |(EICOICE) 10
cor( | v g s st |-y
pdfbin pd[fbslr;(cr;lg:sbiz gqf t)treizbsuccess probability ) 181
cdfbin cd[tb;r:l (c‘rélle,gfiz (r)r'; ;;ifs/,])success probability 181
pdfpoi( pdfpoi(mean, value) 181
cdfpoi( cdfpoi(mean, value) 182
pdfgeo( pdfgeo(success probability, value) 182
cdfgeo( cdfgeo(success probability, value) 182

4. STAT PLOT menus

Functions Keystrokes
Commands Syntax Advanced mode \ Basic mode Page
[ﬁ] PLOT1/PLOT2/PLOT3/LIMIT/ON/OFF
PLOT1 No arguments ENTER ENTER 157
PLOT2 No arguments ENTER ENTER 157
PLOT3 No arguments ENTER ENTER 157
SET No arguments 157
LimON No arguments 157
LimOFF No arguments 157
PlotON PlotON [number] 158
PlotOFF PlotOFF [number] 158
(in STAT PLOT mode) HIST/B.L./N.P./N.D./BOX/PIE/S.D./XYLINE
Hist No arguments 153
Broken ¢ No arguments 154
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Functions Keystrokes
Commands Syntax Advanced mode Basic mode Page
Broken + No arguments 154
Brokeno No arguments 154
Norm «_X No arguments (1] 154
Norm+_X | No arguments 154
Normao_X | No arguments 154
Norme_Y | No arguments 154
Norm+_Y No arguments 154
Norma_Y | No arguments (s Ce ) 154
NormDis No arguments (o 1) (o 11 154
Box No arguments 155
MBox ® No arguments 155
MBox+ No arguments 155
MBoxo No arguments 155
Pie No arguments 156
Pie% No arguments 156
Scattr ¢ No arguments 156
Scattr+ No arguments 156
Scattro No arguments 156
xyLines No arguments CH ] 156
xyLine+ No arguments [H] 156
xyLineo No arguments [H] 156
5. DRAW menus
Functions Keystrokes

Commands Syntax Advanced mode \ Basic mode Page
((2ndF ) [DRAW| DRAW

ClrDraw No arguments 102

Line(x-coordinate of start point, y-coordinate of
Line( start point, x-coordinate of end point, 103
y-coordinate of end point [,0])

H_line H_line y-value 105
V_line V_line x-value 105
T_ling( T_line(equation, x-value) 106
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Functions Keystrokes

Syntax - Page
Commands Advanced mode Basic mode
Draw Draw equation (6 ) (s ) 107
Shade( Shade(equation 1, equation 2 [, begin, end]) 107
Drawlnv Drawlnv equation 108
Circle Ci trglfeg;;zg)rdmate of center, y-coordinate of cen- ) ) 108
Text( Text(column, row, "character strings") (o) (o) 109
POINT
PntON( PntON(x-coordinate, y-coordinate) 1) ) 110
PntOFF( PntOFF(x-coordinate, y-coordinate) 110
PntCHG( PntCHG(x-coordinate, y-coordinate) 110
PXION( PXION(column, row) 110
PxIOFF( PxIOFF(column, row) 110
PXICHG( PXICHG(column, row) (6 ) (6 ) 110
PXITST( PXITST(column, row) 11
ON/OFF/LINE/G_DATA/PICT/SHADE
DrawON DraviION [equation number 1, equation number 2, = 11
DrawOFF DravilOFF [equation number 1, equation number 2, 11
LINE No arguments [0 ]EnteR) [0 ]EnteR) 112
StoGD StoGD number Ce 1) 112
RclGD RcIGD number Ce ] 112
StoPict StoPict number ) 113
RelPict RelPict number 13
SET No arguments e JC1) 114
INITIAL No arguments 114

6. ZOOM menus

Functions Keystrokes

Syntax - Page
Commands Advanced mode \ Basic mode
ZOOM) ZOOM
I | Noaguments A0 59
o | Noarguments 54
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Functions Keystrokes

c d Syntax - Page
ommands Advanced mode Basic mode

T | Noarguments 54
o ot | Noarguments 54
ol | Noarguments 54
Square N

7 Square | MO arguments e v [ 54
I pec | Noarguments 54
Tmnt | Noarguments 54
o et | Noarguments [ R e [ 54
FACTOR/POWER

FACTOR No arguments 55
2

Zm | Noargumerts 55
-

§ m No arguments 55
X | Noarguments 55
EXP

X

Tm 1x | Noarguments [ S - [ 5
X

gm o No arguments [Do] 97
oo | Noarguments oI e | s
Iznr: In No arguments (o] 97
zoomM TRIG

Zmsn | Noarguments 56
Zmcos | Noarguments 56
omian | Noarguments 5
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Functions Keystrokes
Syntax - Page

Commands Advanced mode Basic mode

P
;':] s);n" No arguments ) 97
cos™' x
7 cos™ No arguments 97
tan”! x No arguments (s ) 97
Zm_tan™! 9
HYP/STO/RCL
sinh x No arguments [ 97
Zm_sinh
cosh X No arguments 97
Zm_cosh
tanh x No arguments 97
Zm_tanh
sinh™! x

7 1| Noarguments 97
Zm_sinh
cosh" x No arguments 97
Zm_cosh’’
tanh” x No arguments (e 97
Zm_tanh"!
StoWin No arguments (] ) 56
RelWin No arguments (K| () 56
PreWin No arguments 56
7. CALC menus
Functions Keystrokes
Syntax - Page

Commands Advanced mode |  Basic mode
| 2ndF l | CALC | CALC
Value Value x ] ) 60
Intsct No arguments 60
Minimum No arguments 60
Maximum | No arguments 61
X_Incpt No arguments 61
Y_Incpt No arguments (s ) (s 61
Inflec No arguments 9%
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8. SLIDE SHOW menus
Functions Keystrokes
Commands Syntax Advanced mode \ Basic mode Page
[g‘-‘ﬁ] CURR/PLAY/NEW/SELECT/EDIT
CURR No arguments 118
PLAY No arguments 118
NEW No arguments 118
SELECT No arguments [0 ] 118
MOVE No arguments Ce 11 118
DEL No arguments = 119
RENAME No arguments e ] 119
9. PRGM menus
Functions Keystrokes
Commands Syntax Advanced mode |  Basic mode Page
(PRGM)
EXEC No arguments 202
EDIT No arguments 202
NEW No arguments 202
(in the Prgramming mode) PRGM
Print E::: "'/slgfrbalgter strings ["] ) 20
! "characters ["] 207
Input Input ['prompt strings", ] variable 207
Wait Wait [natural number] 208
Rem Rem comments 208
End No arguments 208
Key Key variable 208
(in the Prgramming mode) BRNCH
Label Label label name (o) 214
Goto Goto label name (o) 214
If If conditional statements (o) 214
Then -crssvr:nands (o 214
Else [chlrfvemands] o) 2
Endlf Endlf (06 ) 214
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Functions

Keystrokes

Commands Syntax Advanced mode Basic mode Page
For For variable, start value, end value [, increment] (o) 215
Next ﬁ%ﬁmands o) 215
While While conditional statements (o )9 215
commands
WEnd WEnd (o) 215
Gosub Gosub label name 216
Return No arguments 216
(in the Prgramming mode) SCRN
CIrT No arguments 209
CIrG No arguments 209
DispT No arguments 209
DispG No arguments 209
(in the Prgramming mode) I/0
Get Get variable o] 209
Send Send variable o] 209
(in the Prgramming mode) SETUP
Rect No arguments (o) 210
Param No arguments o) 210
Polar No arguments (o) 210
Web No arguments CE 1)) 210
Time No arguments e ]Co)(s ) 210
uv No arguments CeE 106 ) 210
uw No arguments e o)) 210
vw No arguments CeE 1)) 210
Deg No arguments (o)) 210
Rad No arguments o) 210
Grad No arguments 210
FloatPt No arguments 211
Fix No arguments 21
Sci No arguments 211
Eng No arguments 211
Tab Tab integer (6 ) 211
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Functions Keystrokes

Commands Syntax Advanced mode Basic mode Page
Decimal No arguments 211
Mixed No arguments 211
Improp No arguments (o) 211
xtyi No arguments o) 211
rZe No arguments 211
(in the Prgramming mode) FORMAT
RectCursor | No arguments Co) 211
PolarCursor | No arguments o) 211
ExprON No arguments o) 211
ExprOFF No arguments o)) 21
Y'ON No arguments Co) 211
Y'OFF No arguments (0 )(e ) 211
AxisON No arguments Co) 212
AxisOFF No arguments o) 212
GridON No arguments (o )9 ) 212
GridOFF No arguments o) 212
Connect No arguments 212
Dot No arguments 212
Sequen No arguments 212
Simul No arguments 212
(in the Prgramming mode) S_PLOT
PIti Pltfl égze;;;f; }t/yﬁ;eﬂ)X list name [, Y list name, = 23
Pita( Pltf%gﬁﬁ; }t/yﬁ;eﬂ)X list name [, Y list name, 23
PIt3( Pltf%gﬁﬁ; }t/yﬁ;eﬂ)X list name [, Y list name, 23
PlotON PlotON [numben 213
PlotOFF PlotOFF [number] 213
LimON No arguments s ) 213
LimOFF No arguments 213
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Functions Keystrokes
Commands Syntax Advanced mode ‘ Basic mode Page
(PRGM] (in the Prgramming mode) COPY
StoLine No arguments 1) 216
RelLine No arguments 217
10. MATRIX menus
Functions Keystrokes
Commands Syntax Advanced mode \ Basic mode Page
(2ndF ) [MATRIX| NAME
mat A No arguments (D 130
mat B No arguments 130
mat C No arguments 130
mat D No arguments 130
mat E No arguments 130
mat F No arguments (6 ) 130
mat G No arguments 130
mat H No arguments 130
mat | No arguments o) 130
mat J No arguments (o) 130
EDIT
mat A No arguments ) 122
mat B No arguments 122
mat C No arguments 122
mat D No arguments 122
mat E No arguments 122
mat F No arguments (6 ) 122
mat G No arguments 122
mat H No arguments 122
mat | No arguments (o) 122
mat J No arguments o) 122
OPE
dim( dim(matrix name) e 1o 125
fill( fill(value, matrix name) (o) 125
cumul cumul matrix name o) 126
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collected investment [, frequency list])

Functions Keystrokes

Commands Syntax Advanced mode Basic mode Page
augment( augment(matrix name A, matrix name B) (o) 126
identity identity dimension value (o) 126
rnd_mat( rnd_mat(number of row, number of column) (o)) 126
row_swap( | row_swap(matrix name, row number, row number) (o) 127
row_plus( row_plus(matrix name, row number, row number) (o) 127
row_mul( ro;vart;?n ggﬁ)multiplied number, matrix name, row ) 197
row_mp.( ro;v&;nbr; 5 ng;{a)lz'lergbrg)mber, matrix name, row ) 197
| Tt rane toane 1t aner
list—mat( list—mat(fist 1, ..., list n, matrix name) 128
MATH/[]
det det matrix name (o] 129
trans trans matrix name (D] 129
rowEF rowEF matrix name (o] 129
rrowEF rrowEF matrix name (o] 129
[ No arguments 130
] No arguments 130

11. FINANCE menus

Functions Keystrokes
Commands Syntax Advanced mode \ Basic mode Page
((2ndF ) [FINANCE| SOLVER/CALC
SOLVER (TVM SOLVER screen appears) 185
slv_pmt siv_pmt [(N, 1%, PV, FV, P/Y, C/Y)] (o) 189
slv_1% slv_1% [(N, PV, PMT, FV, /Y, C/Y)] Co) 189
slv_PV slv_PV [(N, 1%, PMT, FV, P/Y, C/Y)] o) 189
slv_N slv_N [(I%, PV, PMT, FV, P/Y, C/Y)] Co) 189
slv_FV slv_FV [(N, 1%, PV, PMT, P/Y, C/Y)] o) 189
Npv( Npv(interest rate, initial investment, list of following ) 190
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Functions Keystrokes
Commands Syntax Advanced mode Basic mode Page
Irr(initial investment, list of following collected
Irr( f’r;‘;g])stment [, frequency list] [, assumed revenue (o) 190
Bal( B'ilc()Zzg})ber of payments [, decimal place to ) 191
| St e ™[I0
S| s decmaipcs o) | EICICT) o
A —;Aer;trlg f:,fgﬁg\;e interest rate, number of O 100
SEf —;Ithft(lgr%rgﬁ)/ interest rate, number of . 100
| Sttt e |0
PERIOD
PmtEnd No arguments (D 188
PmtBegin No arguments 188
VARS
N No arguments o J(1) 193
1% No arguments [o ]2 193
PV No arguments o] 193
PMT No arguments [o] 193
Fv No arguments o] 193
PIY No arguments [o (s ) 193
CY No arguments o] 193
12. TOOL menus
Functions Keystrokes
Commands Syntax Advanced mode ‘ Basic mode Page
(2ndF )| TOOL | N BASE/SYSTEM/POLY
NBASE No arguments 81
2 No arguments 82
3 No arguments 82
4 No arguments 82
5 No arguments 82
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Functions Keystrokes

Commands Syntax Advanced mode Basic mode Page
6 No arguments (6 ) 82
2 No arguments 82
3 No arguments 82

13. SOLVER menus

Functions Keystrokes
Commands Syntax Advanced mode \ Basic mode Page
((2ndF ) [soLvER] (in the Solver mode) METHOD/EQTN/SAVE/RENAME
Equation No arguments 194
Newton No arguments 196
Graphic No arguments 198
EQTN No arguments 201
SAVE No arguments 200
RENAME No arguments o] 200
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INDEX

Battery, inSerting .......cccecieieiiiiiicccee, 2

Battery, replacing the
Binary, NBASE .......cccoooiiiiiieiee e
Blank line, programming .........c.ccceceeiieiieeiieninen. 205
Box plot, Graph type ........cccoeeeveiineiieniecee 155
BOX, ZOOM ..ottt 54
Braces

BRNCH menu, Programming
Broken line plot, Graph type
X2 test, TEST ..o 166 BS KEY .ttt 6
YInt(, CALC
YPrn(, CALC ..
—Apr(, CALC ..
—Eff(, CALC

CALC functions, financial ...........ccccoeveeeiveeenns 189
A CALC key

CALC menu, STAT ..
CALC, MATH ..o
Calculation screen, entering the ...........c.ccccoeene 11
CATALOG ....cociiiiiiiiicc s 41
cdfbin(, DISTRI ....cccccviviiiiiiiiccccccccce 181
absolute value, COMPLX ..........ccccooiiiinienne 79 CAfF(, DISTRI .o 180

Advanced keyboard ........ cdfgeo(, DISTRI.
Advanced Mode..... cdfnorm(, DISTRI ..
cdfpoi(, DISTRI ..

Answer mode, changing the
ArC COSING ..o

ATFC SINE et CIrT, SCRN

Arc tangent ... Combination

arg(, COMPLX ... Comma ....

augment(, OPE ... Command, programming .........ccceeeevvenencniniennens 207

AUtO, SIMPLE ..o Common math function keys .........ccccovrverienennnns 21
Auto, TABLE ... Comparison operand, program ............ccccceeereeues 206
Auto, ZOOM ...t Complex conjugate, COMPLX .........cccoeieniiinnne 78

AXIS, FORMAT ...t Complex NUMDET ..o 78

AxisOFF, FORMAT Complex number, available keys ....................... 80

AxisON, FORMAT Complex number, calculation ...........cccceeveennen. 79

COMPLX, MATH

B compound interest ..

Bal(, CALC ...t Cumulative sum, CALC .......ccooeeiiiiieeeeeee e 72

Basic keyboard .. conj(, COMPLX ........

Basic MOde ........cccceiiiiiiiiie e ii Connect, FORMAT
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CONV ...
CONV, MATH ....
Conversion
Conversion keys, fraction and decimal

Conversion, coordinates ....

cos™ X, TRIG
cosecant, CALC ....
cosh X, HYP ...
cosh, CALC .
cosh' X, HYP .
cosh', CALC
cosine

cumul, OPE .... s
cumulative matrix
CURR, SLIDE SHOW
Cursor
Cursor appearance ..
Cursor key ............
Cursor navigation .....
CURSOR, FORMAT

D

d/dx(, CALC
Data list operation, statistics
days(, CALC
Debugging, program
Dec, ZOOM
Decimal (Real)
Decimal
Decimal, NBASE ..
Decimal, SETUP
Default, ZOOM
Deg
Deg, SETUP
Degree
Degree, angle.....
DEL key
DEL, SLIDE SHOW ....
Delete files
det, MATH
df_list, OPE ....
Differential, CALC ....

266

dim(, OPE .......

DispG, SCRN

Display contrast, adjusting .3
Display screen .5

Display, clear the ..
DispT, SCRN
DISTRI menu, STAT

Distribution functions, statistics ...
Dot, FORMAT

Drawlnv, DRAW ...
DrawOFF, ON/OFF
DrawON, ON/OFF ....

E

EDIT, SLIDE SHOW .....cccoviiiiiiiiiiiiiiicceis 118
Editing mode
EDITOR ....
Else, BRNCH
End, PRGM .
EndlIf, BRNCH ...
Eng
Eng, SETUP
ENTER key
ENTRY key
Equality
Equation
Equation method, SOLVER
Equation mode
Equation, recalling a
Equation, renaming a..
Equation, saving a
EQVARS, VARS
Error codes
Error messages ....
Euler number

EXP, ZOOM ....
Exponent
EXPRES, FORMAT ..
ExprOFF, FORMAT
ExprON, FORMAT ....



F
FACTOR, ZOOM .....ccooiiiiiiiiieie e 55
Factorial .......cccoviiiiiiii 48
Factorial, PROB .......ccccoveeiiiiiicee e 74
fill(;, OPE oo 125, 136
FINANCE KEY ...eeeuviiiiiieieiieeiesie e 7
Financial features ........ccoccoeeiiiiiiiiiieeee 183
FIX e 25
Fix, SETUP 21
FIOAtPE ..o 25
FloatPT, SETUP ....ccceiiiiiiiiiec e 21
Flow control, programming ........cccccceceeeiieinennnnne 214

Flow diagram, financial
fmax(, CALC
fmin(, CALC
For, BRNCH
FORMAT ..o
FORMAT key
FORMAT menu, programming ..........c.ccccceeeee 211
Format setting

Get, 1/0 ...
Gosub, BRNCH .
Goto, BRNCH .

Grad, SETUP

GRAPH key
Graph Equation window ............cccccooiiiiicinnnne 51
Graph type, statistics .........cccccooriiiiiiicce 153
Graphic method, SOLVER .........ccccoviniiiinenns 198
Graphic parametric equation ...........cc.ccccceierenne 87
Graphing SEqUENCES ..........ccccvrereenrreececseeene 89

Greater than ......
Greatest common divisor

GRID, FORMAT .... 63, 95
GridOFF, FORMAT .......cocviiiiiiiicrccee 212
GridON, FORMAT .....cccoiiiiinieeecnieceee 212

G_DATA, DRAW .....ccoiiiiiicciceee s 112

G_DATA, VARS ......ccooiiirieccn 217

Appendix

H

Hard cover, using the .........ccccoiiiiiiiiiciiie, 3
Hexadecimal, NBASE
Histogram, Graph type

HYP, ZOOM

Hyperbolic cosine, CALC ........cccoovevinereeiciineenns 72

Hyperbolic sine, CALC ..........cccooiiirieiiiieeceeees 72

Hyperbolic tangent, CALC .........cccooeiiririecniiees 72

H_line, DRAW

|

1/0 menu, programming ........cccoeeeeeenereeieenenennns 209

identity, OPE

If, BRNCH .

image(, COMPLX ..o 79

Imaginary part, COMPLX ........cccoovriininieiineneens 79
imaginary number ............ccocoiiiiiinn 70

Improp, SETUP
Improp (Real)

In, ZOOM .....

INEQ, MATH

Inequality

Infinite loop, programming

Inflec, CALC

INITIAL, SHADE

Input Method ...
Input, PRGM ..o

INS KEY ettt

Int, ZOOM
Integer ....
Integer division Keys ..........cccccvveiiiiiiicncnne
Integer division ...........ccoeviiiiiicccis
Integral, CALC ......ccooi i
Intsct, CALC
Inverse cotangent, CALC
Inverse cosecant, CALC
Inverse hyperbolic cosine, CALC ...........cccccerneen 73
Inverse hyperbolic sine, CALC ............ccoeiiiiiiens 73
Inverse hyperbolic tangent, CALC ..
Inverse secant, CALC ....
InvNorm(, DISTRI ..
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K

Key, PRGM
Keyboard, changing the

L
Label, BRNCH ....

lem(, NUM ..
Least common multiple
Less than
LimOFF, S_PLOT ....213
LimON, S_PLOT
Line(, DRAW
LINE, DRAW ..
Linking to another EL-9900 or PC ...
LIST key
List features
List variable
list—>matrix(, OPE
List, creating a...
List, drawing multiple graphs ...
List, normal operations
List, special operations
List, Table ...

log,, CALC
Logarithm keys
LOGIC, MATH
L_DATA function, List
L_DATA, VARS

Manual, SIMPLE

MATH menu
MATH menu key ...
MATH menu, List..
MATH menu, Matrix ....
Math calculation

MATRIX key
Matrix.....
matrix—list(, OPE ....
Matrix, define dimensions.....
Matrix, editing keys and functions
Matrix, entering a
Matrix, entering manually
Matrix, normal calculations ............c.cccoveeeeeunennn

268

max(, NUM
Maximum value ....
Maximum, CALC ..
mean(, MATH
median(, MATH
Med_Med, REG
Memory usage, checking the ....

min(, MATH
min(, NUM ..
Minimum value
Minimum, CALC ...
Minute, angle
Mixed (Real)
Mixed number, entering the
Mixed, SETUP
Modified box type, Graph type

N

nCr, PROB
neg, LOGIC
Negative value

Negative value, entering the ....
NEW, SLIDE SHOW
Newton’s method, SOLVER ...
Next, BRNCH
Normal distribution plot, Graph type ...
Normal probability plot, Graph type ....
not, LOGIC

nPr, PROB ..
Npv(, CALC ....

NUM, MATH ....
Numbers, entering ...

o

Octal, NBASE ......cccoviiiiiiiecieieeee e 81
OFF, turn
ON/OFF, DRAW ..
One-line mode




OPE menu, List .....covvieeeiiiieeciee e 135
OPE menu, MatriX.......cccoovveeeeineeeciiee e 125
OPE menu, STAT ... 159

Operand, programming .......c.ceeereereesresesseesenes 206

OPTION key
OPTION Menu

O, LOGIC ..o

Out, ZOOM ...ttt

P

Param, SETUP ............... .210
Parametric coordinate system, TABLE ..
Parametric coordinate system, WINDOW

Parentheses ........ccooveeeeeiiiiieeiiceeeeee e, 15, 35
Payment due at the beginning of the period ....... 188
Payment due at the end of the period ................. 184
pdfbin(, DISTRI....cccoiiiiiiiiiiiiie e

PAFF(, DISTRI e
pdfgeo(, DISTRI ...ccooiiiiiiiiceee s
pdfnorm(, DISTRI ....ocvviiiiiiiee s
PAfPOI(, DISTRI ...t
pdfT(, DISTRI ....
pdfy?(, DISTRI
Permutation ...

phase-based (uv, uw, vw), sequence ....
PICT, DRAW
PICTUR, VARS
n

Pie chart, Graph type ........ccocooeiiiiiiciieeee
PLAY, SLIDE SHOW .....ccooiiiieeieeeee e 118
PIOtOFF, S_PLOT ...ttt 213
PIOtON, S_PLOT ..ot 213
Plotting on/off, statistical graph............c..c.cc.c....... 157
PIt1(, S_PLOT ot 213
PIt2(, S_PLOT ... 213
PlIt3(, S_PLOT it 213
PNtCHG(, POINT ..ot 110
PNtOFF(, POINT ..o 110
PNtON(, POINT ..o 110
POINT, DRAW ..ottt 109
POIAT . 26
Polar coordinate system, TABLE .............c...... 100
Polar coordinate system, WINDOW .................. 98
Polar coordinate, CURSOR ............cccceiinirinenns 96
Polar coordinates .........cccoeeveiieeniieeiieeieeeees 74
Polar graphing ... ... 88
Polar, SETUP ... 210

Appendix

Power ON/OFF key
POWER, ZOOM .....cccocviiiiiiiiiiiciisiee s
Precedence of calculation .............ccccooviiiciiiees 27
PreWin, ZOOM ........cccovuieeeiiieeeeie e
PRGM menu key
PRGM menu, programming
Print, PRGM

PROB, MATH
Probability ..
prod(, MATH ......
Program, blank line
Program, changing a name

Program, COpYiNg ......cccoevviviiniiiiiiiiiicieceee
Program, creating @ ..........ccccoovneiniiniciicnne
Program, debugging ........cccccoocvviiiiiiiiinininins
Program, deleting a line ..........cccocceeviiiiiineninns
Program, entering a command ..............c......... 203
Program, entering an alphabet ........................ 203
Program, executing the ........ . 204
Program, operand ... . 206
Program, storing a .. .205
Program, variable ...........c.cccoviiiiiiiiiiiins 206
Programming command ...........ccccoccoeviniennnne 207
Programming features ..........cccceevvinininennn. 202
Programming hints .........cccooviiiiiiiiiiies 204
Programming, infinite 100p ..........cccccoovviiinnne 220
PXICHG(, POINT ...ccoiiiiiiiiiiiiiiccicees 110
PXIOFF(, POINT ..ot 110
PXION(, POINT ... 110
PXITST(, POINT ..ot 111
Q
QUIT KEY . 6
R
1 Z 0 (COMPIEX) ..o 26
£ 0, SETUP oo 211

Rad, SETUP
Radian
random
random, PROB
RCL, ZOOM ...
RclGD, G_DATA
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RclLD, L_DATA
RclPict, PICT
RclWin, ZOOM
Real part, COMPLX
real(, COMPLX
Recall, variable
Recalling a equation ...
Rect
Rect, SETUP ..ot
Rectangular coordinate system, TABLE ............ 99
Rectangular coordinate system, WINDOW ....... 98
Rectangular coordinate, CURSOR ....
Rectangular coordinates....
RectCursor, FORMAT .
REG menu, STAT
Regression
Regression calculation ..
Regression function, using the ....
Rem, PRGM
remain
Remainder ..
Remainder, division
Renaming a equation ...
Reset function, OPTION .
Reset switch .............
RESET, OPTION menu
Resetting the calculator
Residual list
Return, BRNCH
Reversible Keyboard ....
Rg_a+bx, REG
Rg_ab*, REG
Rg_ae™, REG
Rg_ax+b, REG
Rg_ax®, REG
Rg_In, REG .
Rg_log, REG
Rg_logistic, REG ...
Rg_sin, REG
Rg_x", REG ...
Rg_x3, REG ....
Rg_x%, REG
Rg_x* REG
rndCoin
rndDice
rndint(
rndint(, PROB
rnd_mat(, OPE

200

270

round( ...

round(, NUM

Rounded value
rowEF, MATH
row_m.p.(, OPE
row_mult(, OPE
row_plus(, OPE
row_swap(, OPE....
rrowEF, MATH

S

Saving a equation
Scatter diagram, Graph type ..

Sci, SETUP
Screen contrast, adjusting the
SCRN menu, programming ....
sec’
secant, CALC
Second, angle
SELECT menu, OPTION ...
SELECT, SLIDE SHOW ..
Send, I/0 .....

Sequential coordinate system, TABLE
Sequential coordinate system, WINDOW ......... 98
SET, SHADE ...ttt
SetList, OPE ...
SETUP key
SETUP menu
SETUP menu, programming ...
Sexagesimal
SHADE, DRAW ..
Shade(, DRAW
Simp key
SIMPLE
simple interest ...
Simul, FORMAT

sinh X, HYP ...
sinh, CALC
sinh™ X, HYP ..
sinh', CALC ...



SLIDE SHOW ..ottt
SLIDE SHOW key
SLIDE SHOW MENU ...ceiiuieiiiriieie e eeeeesieens 118

slv_FV, CALC

slv_I%, CALC
slv_N, CALC

SIV_pmt, CALC ..ot 189
SIV_PV, CALC ...oeeiiiiiieet e 189
SOLVER feature ........cooeeiieiieiiieieesee s 194
SOLVER, equation method ..........ccccccvveivennnnes 194
SOLVER function, Financial .............ccccceevuneeen 185

SOLVER, graphic method .
SOLVER, Newton’s method .
SOLVER KEY ...ttt
sortA(, OPE
sortD(, OPE

SQUANE ettt
Square, ZOOM ......ccooiiiiiieeiie e 54
Standard deviation ... 141

STAT menu ........
STAT menu key
STAT PLOT key

STAT, VARS
Stat, ZOOM .....coooiieiieiieieeee e 54
Statistical graph functions ...........cccccvveiinines 157
Statistical graph, plotting on/off ...........ccccoeeee 157
Statistical graph, specifying ..........ccocceeeviniees 157
Statistical graph, trancing the .............ccccceiees 158
Statistical hypothesis testing .........c.ccoceevnenns 165
SAtiStCS ..o
Statistics, graphing ....

Statistics, opening the list table ....................... 145

Statistics, plotting .
Statistics features

Substitution feature (Advanced) .
sum(, MATH

Appendix

SYSTEM, TOOL ..........
S_PLOT menu, programming ..........ccceerereeerennes 213

Tab, SETUP .
TABLE KEY .t
TABLE, VARS ...
Table, editing the list ... 144
Table, entering the list ... 143

Table, List
Table, setting a ..
Tables .........

tan X, TRIG
tangent
tanh X, HYP
tanh, CALC ..ot
tanh™ X, HYP oo 97
tanh', CALC
TBLSET key
TEST menu, STAT
Text(, DRAW ......
Then, BRNCH.
Time, SETUP ..
Time, TYPE
Tint1samp, TEST ....ooiiiiiiieeee e
Tint2samp, TEST .....oooiiiiiiieee e
TOOL key
TOOL menu

TRACE key

Trace function, statistical graph
trans, MATH .
TRIG, ZOOM .....ooooiiiiiiiiiiecr e
Trigonometric keys
Trouble Shooting .......c.cccoviviiiiiicccc e
Ttest1samp, TEST
Ttest2samp, TEST
TtestLinreg, TEST
TYPE, FORMAT

T_line(, DRAW ......ccoiiiceen e

U
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UW, TYPE Lo, 96

V'

Value, CALC
Variable, programming ....
Variable, store
varian(, MATH
Variance
VARS key ..
VARS menu, financial ....
VARS menu, programming
vw, SETUP

w

Wait, PRGM
Web, SETUP
Web, TYPE
WEnd, BRNCH ...
While, BRNCH
WINDOW .....
WINDOW key
WINDOW, setting the
WINDOW, VARS
Window, setting @ ........ccccvevviiiiiiiiiiiccicceee,

xnor, LOGIC ...
xor, LOGIC

XY Line, Graph type
X_Incpt, CALC ....
xzyi (Complex)
Xy, SETUP oo

Y

N 011V T S 63, 95
y', REG
Y’OFF, FORMAT ...
Y’ON, FORMAT

z

Zint1prop, TEST ....
Zintisamp, TEST ...
Zint2prop, TEST ....
Zint2samp, TEST ...
ZOOM

ZOOM key ..

272

Zoom FUNCtioNS ........ccovviiiiiiicciicceeen
Ztest1prop, TEST
Ztest1samp, TEST ....
Ztest2prop, TEST
Ztest2samp, TEST ....
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