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GUIDELINES LAID DOWN BY FCC RULES FOR USE OF THE UNIT IN THE U.S.A. (not appli-
cable to other areas).

NOTICE

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 protec-
tion 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 interference 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.

FCC WARNING

Changes or modifications not expressly approved by the party responsible for compliance could
void the user’s authority to operate the equipment.

Proper connectors must be used for connection to host computer and/or peripherals in order to
meet FCC emission limits.

Connector SB-62 Power Graphic Unit to Power Graphic Unit

USB connector that comes with the fx-9860G SD/fx-9860G
Power Graphic Unit to PC for IBM Machine

Declaration of Conformity
Model Number: fx-9860G SD/fx-9860G

Trade Name: CASIO COMPUTER CO., LTD.
Responsible party: CASIO, INC.
Address: 570 MT. PLEASANT AVENUE, DOVER, NEW JERSEY 07801

Telephone number: 973-361-5400

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.

IBM is a registered trademark of International Business Machines Corporation.




BEFORE USING THE CALCULATOR
FOR THE FIRST TIME...

This calculator does not contain any main batteries when you purchase it. Be sure to
perform the following procedure to load batteries, reset the calculator, and adjust the
contrast before trying to use the calculator for the first time.

1. Making sure that you do not accidently press the key, slide the case onto the
calculator and then turn the calculator over. Remove the back cover from the calculator
by pulling with your finger at the point marked (7).

2. Load the four batteries that come with the calculator.

* Make sure that the positive (+) and negative (-) ends of the batteries are facing
correctly.

3. Remove the insulating sheet at the location marked “BACK UP” by pulling in the
direction indicated by the arrow.

4. Replace the back cover, making sure that its tabs enter the holes marked @ and turn
the calculator front side up. The calculator should automatically turn on power and
perform the memory reset operation.

MAIM MEMOEIES
CLEARED!

Pres= [MEHMU] EKEY
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5. Press (HEND .

 |f the Main Menu shown to the right is not on the display,
open the back cover and press the P button located
inside of the battery compartment.

P button

6. Use the cursor keys (@, @, @, ®) to select the SYSTEM icon and press
(xg, then press (F1)( @ ) to display the contrast adjustment screen.

ConLrast
[4]1Kex [BIKe:w
[ onE i
Liaht Lark

INIT

~

. Adjust the contrast.
The ® cursor key makes display contrast darker.
The @ cursor key makes display contrast lighter.
(F1) (INIT) returns display contrast to its initial default.

. To exit display contrast adjustment, press [END.

o]
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Quick-Start

Quick-Start

Welcome to the world of graphing calculators.

Quick-Start is not a complete tutorial, but it takes you through many of the most common
functions, from turning the power on, and on to graphing complex equations. When
you’re done, you'll have mastered the basic operation of this calculator and will be ready
to proceed with the rest of this user’s guide to learn the entire spectrum of functions
available.

Each step of the examples in Quick-Start is shown graphically to help you follow along
quickly and easily. When you need to enter the number 57, for example, we’ve indi-

cated it as follows:
Press @ .

Whenever necessary, we've included samples of what your screen should look like.
If you find that your screen doesn’t match the sample, you can restart from the begin-
ning by pressing the “All Clear” button .

TURNING POWER ON AND OFF
To turn power on, press .

To turn power off, press .

Calculator power turns off automatically if you do not perform any operation within the
Auto Power Off trigger time you specify. You can specify either six minutes or 60
minutes as the trigger time.

USING MODES

This calculator makes it easy to perform a wide range of calculations by simply
selecting the appropriate mode. Before getting into actual calculations and operation
examples, let’s take a look at how to navigate around the modes.

To select the RUN:-MAT mode

B B
1. Press @ to display the Main Menu. WTETIHUSW

FH |DVHA |TARELE |[RECLUR
CZ|EQGUA ;RGH : %&
el Wl i

2 e st o,

[}
o
I

e

[n]
(=1
=
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Quick-Start

2. Use @ @ @ (@ tohighlight RUN - MAT i
and then press @

This is the initial screen of the RUN - MAT mode,

where you can perform manual calculations,
matrix calculations, and run programs.

BASIC CALCULATIONS

With manual calculations, you input formulas from left to right, just as they are written
on paper. With formulas that include mixed arithmetic operators and parentheses, the
calculator automatically applies true algebraic logic to calculate the result.

Example: 15 x 3 + 61

1. Press to clear the calculator.

2ress () (B X B (B (6] (D g [==+e 106

Parentheses Calculations
Example: 15 x (3 + 61)

1. Press E] @ @ 15w+l 166
@ E] . 15X 3+5610 a5

Built-In Functions

This calculator includes a number of built-in scientific functions, including trigonometric
and logarithmic functions.

Example: 25 x sin 45°

Important!

Be sure that you specify Deg (degrees) as the angle unit before you try this
example.
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Quick-Start

SET UP H@!ﬂm
1. Press (SHIFT @ to display the Setup screen. Froe Result :doer
Funhc TxFe fh=
Lraw Txre i Conmect
Lerivative ff
Anale tRad 4
[Hath[Cine

2. Press @ @ @ @ @ @ @ (Deg) Hr'ra

to specify degrees as the angle unit.

3. Press to clear the menu.
4. Press to clear the unit.
5. press (2] (8] (X] (sin] (4] (5] [Exg). 2SI 35 (0 evreeass

REPLAY FEATURE

With the replay feature, simply press @ or @ to recall the last calculation that
was performed so you can make changes or re-execute it as it is.

Example: To change the calculation in the last example from (25 x sin 45°) to
(25 x sin 55%)

1. Press @ to display the last calculation.

2. Press @ to move the cursor (1) to the right side of 4.
3. Press to delete 4. 23%sin 33 2847228111

4. Press @

5. Press to execute the calculation again.
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Quick-Start

FRACTION CALCULATIONS

You can use the key to input fractions into calculations. The symbol “ 1 ” is used
to separate the various parts of a fraction.

Example: 3/,5 + 37/

1. Press .

E] @ F1.16+37.9 571,144
El (2] (.

Indicates 871/,

Converting an Improper Fraction to a Mixed Fraction

ab,d

b,4a

While an improper fraction is shown on the display, press |SHIFT to convert it to a

mixed fraction.

l.1e+37T.9
BaTal44

b d Friny

az=e=

Press [SHIFT again to convert back to an improper fraction.

Converting a Fraction to Its Decimal Equivalent

While a fraction is shown on the display, press to convert it to its decimal
equivalent.

l.1e+3T.9
o B48611111

Press again to convert back to a fraction.
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EXPONENTS

Example: 1250 x 2.06°

1.Press.
2. press (1] (2] (8] (0] (X) (2) (-] (0] (8).

3. Press and the ~ indicator appears on the display.

4. Press @ . The 75 on the display indicates that 5 is an exponent.

125682, 863
5. Press @ 4E3TH. 95297
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Quick-Start

GRAPH FUNCTIONS

The graphing capabilities of this calculator makes it possible to draw complex graphs
using either rectangular coordinates (horizontal axis: x ; vertical axis: y) or polar
coordinates (angle: 0; distance from origin: r).

All of the following graphing examples are performed starting from the calculator setup
in effect immediately following a reset operation.

Example1: To graph Y = X(X + 1)(X - 2)

1. Press @
2. Use @ @ @ @ 1o highlight

GRAPH, and then press .

4. Press (DRAW) or @ to draw the graph. )

Example 2: To determine the roots of Y = X(X + 1)(X — 2)

1. Press @(G-SLV). /J )

[RonT [FMAX [MIN [FFTIScT [
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Quick-Start

2. press (F1) (RoOT).
Press @ for other roots.

=22

I

Vl=Ea+ld

s

b

B

M RooT

-1 =0

Example 3: Determine the area bounded by the origin and the X = —1 root obtained

for Y=X(X+1)(X-2)

1. Press (F5) (a-sLv) [F6) ).

2. Press @ (_[dx).

3. Use @ to move the pointer to the location where

X =-1, and then press . Next, use @ to

move the pointer to the location where X = 0, and
then press @ to input the integration range,
which becomes shaded on the display.

20050401
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Quick-Start

DUAL GRAPH

With this function you can split the display between two areas and display two graph

windows.

Example: To draw the following two graphs and determine the points of intersection

Y1 =X(X+1)(X-2)
Y2=X+1.2

SET UP

1. Press MEN) @ @ [F1)(G+0)

to specify “G+G” for the Dual Screen setting.

m
=

2. Press |EXI , and then input the two functions.

X671 (( ,0,T .
(A xe1 (=) EX
x67) () (1] EX

3. Press (DRAW) or to draw the graphs.

!

&

m

E

m

Box Zoom

Draw TxF= fConnect
Grarh Func 20k

i rarh =
Derivative 0ff
Backasround = Hone
Skelch Line fHorm 4
[G+G [ateT [0+F

[EWDEL JTYFE]:TYL JHEr [T

!

il

Use the Box Zoom function to specify areas of a graph for enlargement.

1. Press (F2) (zoom) (F1) Box).
2. Use @ @ @ @ to move the pointer

to one corner of the area you want to specify and

then press .

20050401
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Quick-Start

again. As you do, a box appears on the display.
Move the pointer so the box encloses the area
you want to enlarge. l

3. Use @ @ @ (@ to move the pointer %m ,

W=- 1. B25A0EUSE  V=la |

4. Press , and the enlarged area appears in the
inactive (right side) screen. 4 J

/F:J il

DYNAMIC GRAPH

Dynamic Graph lets you see how the shape of a graph is affected as the value
assigned to one of the coefficients of its function changes.

Example: To draw graphs as the value of coefficient A in the following function changes
from1to 3

Y = AX?

1. Press @
2. Use @ @ @ @ to highlight DYNA, %%

and then press . ".'3;
Vi
.I';?T'mellﬁ
3. Input the formula. Dyhamic Funcily=
A Y1BR:2
[Al.PHA] [X,H,T] [X, 9,T] _
[EEMICEL JTVPE]L AR JF-TH ] I
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. Press . (VAR) E] @ to assign an initial value D:{.ngﬁic Uzt A~ b
L=l

of 1 to coefficient A.

. press [F2)semy (1] (Exg) (3] (Exg (1))

to specify the range and increment of change
in coefficient A.

. Press .

. Press (DYNA) to start Dynamic Graph drawing.

The graphs are drawn 10 times.
* To interrupt an ongoing Dynamic Graph drawing

operation, press .

20050401
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TABLE FUNCTION

The Table Function makes it possible to generate a table of solutions as different

values are assigned to the variables of a function.

Example: To create a number table for the following function

Y = X (X+1) (X=2)

1. Press @
2. Use @ ) @ P 1o highlight

TABLE, and then press

3. fo

X.01

5

put th

[0]
=

E]
E

3=
s
—'
=] 2
|5
—'
xl
2l

4. Press (TABL) to generate the number
table.

Table Func Y=
VIR E+1 2 CH-20 [—]
vi: [—1]
"|'5 [—1]
[—1

r_”s‘ T

1
[FoRH [P [ERIT G-con [GFLT

To learn all about the many powerful features of this calculator, read on and explore!
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Precautions when Using this Product

A progress bar and/or a busy indicator appear on the display whenever the calculator is
performing a calculation, writing to memory (including Flash memory), or reading from
memory (including Flash memory).

One Moment Flease

[ } s— Busy indicator

Progress bar

Never press the P button or remove the batteries from the calculator when the progress bar
or busy indicator is on the display. Doing so can cause memory contents to be lost and can
cause malfunction of the calculator.

This calculator is equipped with Flash memory for data storage. It is recommended that you
always backup your data to Flash memory. For details about the backup procedure, see
“12-7 MEMORY Mode” in the User’s Guide.

You can also transfer data to a computer using the Program-Link software (FA-124) that
comes bundled with the calculator. The Program-Link software can also be used to backup
data to a computer.

¢ fx-9860G SD only

If the message “No Card” appears even though an SD card is loaded in the SD card slot, it
means that the calculator is not recognizing the card for some reason. Try removing the card
and then loading it again. If this does not work, contact the developer of the SD card. Note
that some SD cards may not be compatible with this calculator.

Precautions when Connecting to a
Computer

A special USB driver must be installed on your computer in order to connect to the calculator.
The driver is installed along with the Program-Link software (FA-124) that comes bundled
with the calculator. Be sure to install the Program-Link software (FA-124) on your computer
before trying to connect the calculator. Attempting to connect the calculator to a computer
that does not have the Program-Link software installed can cause malfunction. For
information about how to install the Program-Link software, see the User’s Guide on the
bundled CD-ROM.

20050401




Handling Precautions

 Your calculator is made up of precision components. Never try to take it apart.

* Avoid dropping your calculator and subjecting it to strong impact.

* Do not store the calculator or leave it in areas exposed to high temperatures or humidity, or
large amounts of dust. When exposed to low temperatures, the calculator may require more
time to display results and may even fail to operate. Correct operation will resume once the
calculator is brought back to normal temperature.

* The display will go blank and keys will not operate during calculations. When you are operating
the keyboard, be sure to watch the display to make sure that all your key operations are being
performed correctly.

* Replace the main batteries once every one year regardless of how much the calculator is used
during that period. Never leave dead batteries in the battery compartment. They can leak and
damage the unit.

* Keep batteries out of the reach of small children. If swallowed, consult a physician immediately.

* Avoid using volatile liquids such as thinner or benzine to clean the unit. Wipe it with a soft, dry
cloth, or with a cloth that has been moistened with a solution of water and a neutral detergent
and wrung out.

* Always be gentle when wiping dust off the display to avoid scratching it.

* In no event will the manufacturer and its suppliers be liable to you or any other person for any
damages, expenses, lost profits, lost savings or any other damages arising out of loss of data
and/or formulas arising out of malfunction, repairs, or battery replacement. It is up to you to
prepare physical records of data to protect against such data loss.

* Never dispose of batteries, the liquid crystal panel, or other components by burning them.
* Be sure that the power switch is set to OFF when replacing batteries.

* If the calculator is exposed to a strong electrostatic charge, its memory contents may be
damaged or the keys may stop working. In such a case, perform the Reset operation to clear
the memory and restore normal key operation.

* |f the calculator stops operating correctly for some reason, use a thin, pointed object to press
the P button on the back of the calculator. Note, however, that this clears all the data in
calculator memory.

* Note that strong vibration or impact during program execution can cause execution to stop or
can damage the calculator’'s memory contents.

» Using the calculator near a television or radio can cause interference with TV or radio reception.

» Before assuming malfunction of the unit, be sure to carefully reread this user’s guide and ensure
that the problem is not due to insufficient battery power, programming or operational errors.

» Battery life can be reduced dramatically by certain operations and by the use of certain types of
SD cards.
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Be sure to keep physical records of all important data!

Low battery power or incorrect replacement of the batteries that power the unit can cause the
data stored in memory to be corrupted or even lost entirely. Stored data can also be affected by
strong electrostatic charge or strong impact. It is up to you to keep back up copies of data to
protect against its loss.

In no event shall CASIO Computer Co., Ltd. be liable to anyone for special, collateral, incidental,
or consequential damages in connection with or arising out of the purchase or use of these
materials. Moreover, CASIO Computer Co., Ltd. shall not be liable for any claim of any kind
whatsoever against the use of these materials by any other party.

* The contents of this user’s guide are subject to change without notice.

* No part of this user’s guide may be reproduced in any form without the express written
consent of the manufacturer.

* The options described in Chapter 12 of this user’s guide may not be available in certain
geographic areas. For full details on availability in your area, contact your nearest CASIO
dealer or distributor.
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Getting Acquainted
— Read This First!

About this User’s Guide

® [sur]) (23(v)

The above indicates you should press and then (x3, which will input a v~ symbol. All
multiple-key input operations are indicated like this. Key cap markings are shown, followed
by the input character or command in parentheses.

e () EQUA

This indicates you should first press [N, use the cursor keys (@, @, @, ®) to select
the EQUA mode, and then press [xg. Operations you need to perform to enter a mode from
the Main Menu are indicated like this.

eFunction Keys and Menus

* Many of the operations performed by this calculator can be executed by pressing function
keys (F1) through (Fg). The operation assigned to each function key changes according to
the mode the calculator is in, and current operation assignments are indicated by function
menus that appear at the bottom of the display.

* This user’s guide shows the current operation assigned to a function key in parentheses
following the key cap for that key. [F1)(Comp), for example, indicates that pressing (F1)
selects {Comp}, which is also indicated in the function menu.

* When () is indicated in the function menu for key (Fg), it means that pressing displays
the next page or previous page of menu options.

eMenu Titles

* Menu titles in this user’s guide include the key operation required to display the menu
being explained. The key operation for a menu that is displayed by pressing and then
{MAT} would be shown as: [OPTN]-[MAT].

« (Fg)(>) key operations to change to another menu page are not shown in menu title key

operations.
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Getting Acquainted

eGraphs

As a general rule, graph operations are shown on
facing pages, with actual graph examples on the right
hand page. You can produce the same graph on your
calculator by performing the steps under the Procedure
above the graph.

Look for the type of graph you want on the right hand
page, and then go to the page indicated for that graph.
The steps under “Procedure” always use initial RESET —
settings.

I Graphs

The step numbers in the “Set Up” and “Execution” sections on the left hand page
correspond to the “Procedure” step numbers on the right hand page.
Example:
Left hand page Right hand page
3. Draw the graph. @ (F5(DRAW)(or [Exg)

eCommand List

The PRGM Mode Command List (page 8-7) provides a graphic flowchart of the various
function key menus and shows how to maneuver to the menu of commands you need.

Example: The following operation displays Xfct: [VARS]-[FACT]-[Xfct]

ePage Contents

Three-part page numbers are centered at the top of
each page. The page number “1-2-3”, for example,
indicates Chapter 1, Section 2, page 3. ] _“_m_zsf';i}ﬁfw b o2t W

eSupplementary Information

Supplementary information is shown at the bottom of each page in a “ N (Notes)” block.
* indicates a note about a term that appears in the same page as the note.

# indicates a note that provides general information about topic covered in the same section
as the note.
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Chapter

Basic Operation

1-1
1-2
1-3
1-4
1-5
1-6
1-7
1-8
1-9

Keys

Display

Inputting and Editing Calculations
Option (OPTN) Menu

Variable Data (VARS) Menu
Program (PRGM) Menu

Using the Setup Screen

Using Screen Capture

When you keep having problems...
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Keys

1-1 Keys

Trace Zoom V-Window Sketch  G-Solv GoT

COEDEEEED

PRGM  SET UP

SHIFT OPTN VARS @

QuIt

EXIT

REPLAY

E tan' F
tan

CAPTUKE M CLP N PASTE O

-@@@
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Keys
M Key Table
Page Page Page Page Page Page
Trace |5-11-1| zoom | 5-2-7 |v-window| 5-2-1 | sketch | 5-10-1| G-solv | 5-11-9| Got 1-2-3

prem | 1-6-1| serup | 1-7-1

G
SHIFT )| 1-1-3 1-4-1 1-5-1
—2-4-7| —72-4-5 @

D 6
g

[Al-LocK vor X @ QuIT
—12-4-5| 1 2-4-5| 2-4-4 | —2-4-4 | —2-4-4

¢z A 10* B e* ¢ sin?_ D cos? E tan' F
——12-4-10| ——{2-4-12| 2-4-7| 2-4-7| ——10-3-13) ——10-3-12
"= G agw¢ H r x1 “h K = I
abk )| 2-4-10| (Fop )| 2-4-11 2-1-1 2-1-1 @ 2-2-1

Page Page Page Page Page
—1-81 | —1-35 | —1-3-7
CAPTURE M CLIP N PASTE O INS 1'3‘2 OFF
o) o
—1-3-7
CATALOG P Q R { S } T
——+31-2 | ——2-8-11
Lst U Mat Vv w [ X 1 Y
211 (= 2
1262 ——2-4-4
i z = SPACE n 9 Ans 2-2-5 J
(o) ) EXP )| 2-1-1 |((=) )| 2-1-1 |(EXE
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H Key Markings
Many of the calculator’s keys are used to perform more than one function. The functions
marked on the keyboard are color coded to help you find the one you need quickly and
easily.

@—10* B—®
log

|
@

Function Key Operation
@ log

@ 10

B

(@)

The following describes the color coding used for key markings.

Color Key Operation
Orange Press and then the key to perform the marked function.
Red Press and then the key to perform the marked function.

[A-Lock

# () Alpha Lock
Normally, once you press and then a key If you press (st and then (i, the keyboard
to input an alphabetic character, the keyboard locks in alpha input until you press again.
reverts to its primary functions immediately.
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1-2 Display

H Selecting Icons

This section describes how to select an icon in the Main Menu to enter the mode you want.

® To select an icon
1. Press (IEN) to display the Main Menu.
2. Use the cursor keys (@, ®, @, ®) to move the highlighting to the icon you want.
Currently Ise-lecz‘ed icon

M MEHML s
2-ACT |S-2HT

GREAFH |DYHA |TARELE |RECUR

o Ml
COHICE|EQUA  |FRGHM |TWVH
o e,

3. Press [ to display the initial screen of the mode whose icon you selected.
Here we will enter the STAT mode.

List || List 8| Lest 3| Last u

[GRPHJCHLCITESTTHTR IO 7.0 I

* You can also enter a mode without highlighting an icon in the Main Menu by inputting the
number or letter marked in the lower right corner of the icon.

The following explains the meaning of each icon.

lcon Mode Name Description

;i{'-';l‘i'gﬁb RUN « MAT Use this mode for arithmetic calculations and function

+;[.: (Run « Matrix) calculations, and for calculations involving binary, octal,
decimal, and hexadecimal values and matrices.

STAT STAT Use this mode to perform single-variable (standard deviation)

|:-_"'.- (Statistics) and paired-variable (regression) statistical calculations, to
perform tests, to analyze data and to draw statistical graphs.

2-ACT e*ACT eActivity lets you input text, math expressions, and other data

(eActivity) in a notebook-like interface. Use this mode when you want to

store text or formulas, or built-in application data in a file.
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lcon Mode Name Description

S-SHT S«SHT Use this mode to perform spreadsheet calculations. Each file

Bttt (Spreadsheet) contains a 26-column x 999-line spreadsheet. In addition to
the calculator’s built-in commands and S « SHT mode
commands, you can also perform statistical calculations and
graph statistical data using the same procedures that you use
in the STAT mode.

GRAFH GRAPH Use this mode to store graph functions and to draw graphs

?%{ using the functions.

DvHA DYNA Use this mode to store graph functions and to draw multiple

':HH (Dynamic Graph) | versions of a graph by changing the values assigned to the
variables in a function.

'I;HBLE TABLE Use this mode to store functions, to generate a numeric

EHH table of different solutions as the values assigned to
variables in a function change, and to draw graphs.

RECUR RECUR Use this mode to store recursion formulas, to generate a

(Recursion)

numeric table of different solutions as the values assigned to
variables in a function change, and to draw graphs.

b B

COHICE CONICS Use this mode to draw graphs of conic sections.
EQUA EQUA Use this mode to solve linear equations with two through six
X+ . . . . .
Rt (Equation) unknowns, quadratic equations, and cubic equations.
FRGHM PRGM Use this mode to store programs in the program area and to
= | (Program) run programs.
TWH TVM Use this mode to perform financial calculations and to draw
¥4FF (Financial) cash flow and other types of graphs.
LIHE LINK Use this mode to transfer memory contents or back-up data
to another unit or PC.
MEMORY MEMORY Use this mode to manage data stored in memory.

[ ]
Q.n
27 ETEM SYSTEM Use this mode to initialize memory, adjust contrast, and to

of

make other system settings.
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Bl About the Function Menu

Use the function keys ((F1) to (F8)) to access the menus and commands in the menu bar
along the bottom of the display screen. You can tell whether a menu bar item is a menu or a
command by its appearance.

¢ Next Menu

Example: (RT3
Selecting [IEdZP displays a menu of hyperbolic functions.

e Command Input

Example: ETiA
Selecting ETIA inputs the sinh command.

¢ Direct Command Execution

Example: [[RAL
Selecting [BRALI executes the DRAW command.

H About Display Screens

This calculator uses two types of display screens: a text screen and a graph screen. The text
screen can show 21 columns and 8 lines of characters, with the bottom line used for the
function key menu. The graph screen uses an area that measures 127 (W) x 63 (H) dots.

Text Screen Graph Screen
Grarh Func 4=
Yi8=in = [—]
va: [—1]
Yo [—1]
Yol [—1
EEMDEL JTVPELS TYL K MER] T

The contents of each type of screen are stored in independent memory areas.
Press (F8) (G>T) to switch between the graph screen and text screen.
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H Normal Display

The calculator normally displays values up to 10 digits long. Values that exceed this limit are
automatically converted to and displayed in exponential format.

® How to interpret exponential format

1.2e12
1.2e+12
1.2e+12 indicates that the result is equivalent to 1.2 x 10'2. This means that you should move
the decimal point in 1.2 twelve places to the right, because the exponent is positive. This
results in the value 1,200,000,000,000.

1.2e-3
| 1.2:-:-;33|

1.2e—03 indicates that the result is equivalent to 1.2 x 10-%. This means that you should move
the decimal point in 1.2 three places to the left, because the exponent is negative. This
results in the value 0.0012.

You can specify one of two different ranges for automatic changeover to normal display.

. 102 (0.01) > Ixl, 1l = 1070
.................. 10° (0.000000001) > Ixl, Il = 107

All of the examples in this manual show calculation results using Norm 1.
See page 2-3-2 for details on switching between Norm 1 and Norm 2.
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H Special Display Formats
This calculator uses special display formats to indicate fractions, hexadecimal values, and
degrees/minutes/seconds values.

® Fractions
|?5r54 12,23

: . 12
456 .12.23 | ................. Indicates: 456 23

e Hexadecimal Values

|HBEDEF1

Indicates: 0OABCDEF1(6), which

SRECDEF 1 | .................
equals 18015000110

® Degrees/Minutes/Seconds
| 12. 58244

12034756, TEr| e Indicates: 12° 34’ 56.78”

* In addition to the above, this calculator also uses other indicators or symbols, which are
described in each applicable section of this manual as they come up.

H Calculation Execution Indicator

Whenever the calculator is busy drawing a graph or executing a long, complex calculation or
program, a black box “W” flashes in the upper right corner of the display. This black box tells
you that the calculator is performing an internal operation.

T
iy
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1-3 Inputting and Editing Calculations

Note

» Unless specifically noted otherwise, all of the operations in this section are explained using the
Linear input mode.

M Inputting Calculations

When you are ready to input a calculation, first press to clear the display. Next, input
your calculation formulas exactly as they are written, from left to right, and press (g to
obtain the result.

o0 000
Example1 2+3-4+10=

MAMQEEAEEOHOOE |2+3—4+1EI 11|

o0 00O
Example2 2(5+4)+ (23 x5)=

HEOEE@A0DE TN RN
ORQEXGE0O]E B, 1365217391

H Editing Calculations

Use the @ and ® keys to move the cursor to the position you want to change, and then
perform one of the operations described below. After you edit the calculation, you can

execute it by pressing [Eg. Or you can use @ to move to the end of the calculation and
input more.

® To change a step

o0 00O

Example To change cos60 to sin60
(6@ |c.05 ] |
(OXOIC)) |l:ns E0 |
DEL] |E-El |

(sin [=in k2 |
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w o

In the Linear input mode, pressing [DEJ (INS) changes the cursor to “”.
The next function or value you input is overwritten at the location of “2”.

@d k9 (6] (@ |i:-:-s X | |
@© @ @ [ EEJ(INS) |g-:-s ) |
(in |5in e |

To abort this operation, press [DED(INS) again.

® To delete a step

o0 000
Example To change 369 x x 2 to 369 x 2

AMEIEEDXXME |369x:x:2l |
Sy |359>=12 |

In the insert mode, the key operates as a backspace key.

#The cursor is a vertical flashing line (I) when # The initial default for Linear input mode is the
the insert mode is selected. The cursor is a insert mode. You can switch to the overwrite
horizontal flashing line (=) when the overwrite mode by pressing (stFy) (0ed (INS).
mode is selected.
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e To insert a step

o0 000
Example To change 2.362 to sin2.362

MEEOBEE®E |2.3E-EI
(OIS ||2_3.5,a
(sin [sin B.367

® To change the last step you input

o0 00O
Example To change 369 x 3 to 369 x 2
BAEHOXE |359x3|

DEL |3E-9><I

@ |359x2|
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H Using Replay Memory

The last calculation performed is always stored into replay memory. You can recall the
contents of the replay memory by pressing @ or ®.

If you press ®, the calculation appears with the cursor at the beginning. Pressing @
causes the calculation to appear with the cursor at the end. You can make changes in the
calculation as you wish and then execute it again.

o0 000
Example 1 To perform the following two calculations
4.12 x 6.4 = 26.368

412 x 7.1 =29.252

MEOAOOEXEEHME@E |4.12x5.4 |

PE.3ES
SASUOICY [+, 1284 |
(s RED (INS) |4.12x§.4 |
@0 |4.12x?.1_ |
g |4.12x?.1 |

9. 252

After you press [ad), you can press @ or ® to recall previous calculations, in sequence
from the newest to the oldest (Multi-Replay Function). Once you recall a calculation, you can
use ® and @ to move the cursor around the calculation and make changes in it to create
a new calculation.

XXX

Example 2
MOEEHEGEEE 1Z23+456 -
EEEEE 234-567 -
@ (One calculation back) |234—56? |

@ (Two calculations back) | 1Z23+456 |

# A calculation remains stored in replay memory  # The contents of replay memory are not cleared
until you perform another calculation. when you press the key, so you can recall a
calculation and execute it even after pressing
the key.
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B Making Corrections in the Original Calculation

o0 000
Example 14 + 0 x 2.3 entered by mistake for 14 +- 10 x 2.3
MODEOEROXEE®E 14-6=Z. 3
@ [T
Ma ERROR

Press:i[EXIT]

Press (EXT). |14+Elbc:2.3

Cursor is positioned automatically at the
location of the cause of the error.

Make necessary changes.
@@ [14=1B%2. 3 |

Execute again.

E&g 141682, 3
3.2

H Using the Clipboard for Copy and Paste

You can copy (or cut) a function, command, or other input to the clipboard, and then paste
the clipboard contents at another location.

® To specify the copy range
Linear input mode

1. Move the cursor (I) to the beginning or end of the range of text you want to copy and
then press (8] (CLIP).This changes the cursor to “&”.

|14+1IEIK2.3|!F' |

2. Use the cursor keys to move the cursor and highlight the range of text you want to

copy.
FEEFI-Ew
# The copy range of text you can specify Linear input mode: 1 character
depends on the current “Input Mode” setting. 1 line

Multiple lines
Math input mode: 1 line only
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3. Press (F1)(COPY) to copy the highlighted text to the clipboard, and exit the copy range
specification mode.

|T14+1E1x2.3 |

The selected characters are not changed
when you copy them.

To cancel text highlighting without performing a copy operation, press (EXT).
Math input mode

1. Use the cursor keys to move the cursor to the line you want to copy.
2. Press (8)(CLIP) . The cursor will change to “&".

[eFv-L

3. Press [F1)(CPY - L) to copy the highlighted text to the clipboard.

e To cut the text

1. Move the cursor (I) to the beginning or end of the range of text you want to cut and
then press (8] (CLIP). This changes the cursor to “®”.

|14+|PEIK2. 3 |

2. Use the cursor keys to move the cursor and highlight the range of text you want to cut.

14-HsEEs, 3 |

3. Press [F2J(CUT) to cut the highlighted text to the clipboard.
| 14,3 |

Cutting causes the original characters
to be deleted.

The CUT operation is supported for the Linear input mode only. It is not supported for the Math
input mode.
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® Pasting Text

Move the cursor to the location where you want to paste the text, and then press
(@) (PASTE). The contents of the clipboard are pasted at the cursor position.

] |

(8) (PASTE) | 161 |

H Catalog Function

The Catalog is an alphabetic list of all the commands available on this calculator. You can
input a command by calling up the Catalog and then selecting the command you want.

¢ To use the Catalog to input a command
1. Press (4) (CATALOG) to display an alphabetic Catalog list of commands.

Cataloa

a+b1 _
Fat+hbi
ao
a
Az

2. Input the first letter of the command you want to input. This will display the first
command that starts with that letter.

3. Use the cursor keys (@, @) to highlight the command you want to input, and then
press [Exg.

o0 000
Example To use the Catalog to input the ClrGraph command

(@) (CATALOG) [ (C)®~® ClrGrarH

Pressing or [ExT) (QUIT) closes the Catalog.
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H Input Operations in the Math Input Mode

Selecting “Math” for the “Input Mode” setting on the Setup screen (page 1-7-1) turns on the
Math input mode, which allows natural input and display of certain functions, just as they
appear in your textbook.

Note

¢ The initial default “Input Mode” setting is “Linear” (Linear input mode). Before trying to
perform any of the operations explained in this section, be sure to change the “Input Mode”
setting to “Math”.

¢ In the Math input mode, all input is insert mode (not overwrite mode) input. Note that the
[DED (INS) operation (page 1-3-2) you use in the Linear input mode to switch to insert
mode input performs a completely different function in the Math input mode. For more
information, see “Inserting a Function into an Existing Expression” (page 1-3-13).

» Unless specifically stated otherwise, all operations in this section are performed in the
RUN « MAT mode.
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¢ Math Input Mode Functions and Symbols
The functions and symbols listed below can be used for natural input in the Math input
mode. The “Bytes” column shows the number of bytes of memory that are used up by input
in the Math input mode.
Function/Symbol Key Operation Bytes
Fraction (Improper) % 9
Mixed Fraction*' SHiFT) (o2) (m =) 14
Power 4
Square 4
Negative Power (Reciprocal) ) O (x 1) 5
e @) 6
Cube Root E@mOE ) 9
Power Root () (AN ) 9
er ) [ (") 6
10° (10%) 6
log(a,b) (Input from MATH menu*?) 7
Abs (Absolute Value) (Input from MATH menu*?) 6
Linear Differential*® (Input from MATH menu*?) 7
Quadratic Differential*® (Input from MATH menu*?) 7
Integral*® (Input from MATH menu*?) 8
¥ Calculation** (Input from MATH menu*?) 11
Matrix (Input from MATH menu*?) 145
Parentheses and 1
Braces (Used during list input.) X ({)and =(}) 1
Brackets (Used during matrix input.) (#([)and =] 1
‘ Mixed fraction is supported in the Math input *3 Tolerance cannot be specified in the Math input
mode only. mode. If you want to specify tolerance, use the
*2 For information about function input from the Linear input mode.
MATH function menu, see “Using the MATH *4 For X calculation in the Math input mode, the
Menu” on page 1-3-10. pitch is always 1. If you want to specify a
different pitch, use the Linear input mode.
*5 This is the number of bytes for a 2 x 2 matrix.
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¢ Using the MATH Menu
In the RUN « MAT mode, pressing (F4 (MATH) displays the MATH menu.
You can use this menu for natural input of matrices, differentials, integrals, etc.
* {MAT} ... {displays the MAT submenu, for natural input of matrices}
o {2x2} ... {inputs a 2 x 2 matrix}
* {3x3} ... {inputs a 3 x 3 matrix}
¢ {mxn} ... {inputs a matrix with m lines and n columns (up to 6 x 6)}
* {logab} ... {starts natural input of logarithm log ab}
* {Abs} ... {starts natural input of absolute value IXI}

e {dldx} ... {starts natural input of linear differential %f(x)x:a}
2

* {d?dx?} ... {starts natural input of quadratic differential %f(x)pa}
X

. {fdx} ... {starts natural input of integral Lbf(x)dx}

5
* {2(} ... {starts natural input of  calculation ;Zf(x)}

e Math Input Mode Input Examples

This section provides a number of different examples showing how the MATH function
menu and other keys can be used during Math input mode natural input. Be sure to pay
attention to the input cursor position as you input values and data.

o0 000

Example 1 To input 23 + 1
@ 0
) =3
® 23
© 23411
EE 2341
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LI ) o\
Example 2 To input (1+?>
OO ]
a% [ 1]
(145
@® 2
(145
&) 2
(14
® z
(15
oy 2
(142
EZ) oz
(1+3)
]
43
25
O
EXIT
o0 000 1
Example 3 To input 1+ _Lx +1dx
@ @B E3(MATH) {8 (>) ED (/dx) ]
1+Jnﬂdx
(i) () (X) B @D il
1+JDH+M1
@ ]
® 1+Jax+1dx
@1 ]
1+JEH+1dx
® 1
1+ IEI>=:+1-:l:~cl
1
= 1+JE‘H+1dx
2.5
O
EXIT
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o0 000 lﬁ
Example 4 To input 2><[2 1}

2 2
(2) (X) F9 (MATH) [ED (MAT) E1) (2x2) 2}{[I:l I:I]
OO
BO®E L 1
zx|
L0 o
®® L g
2v| 2 -
L0 o
EREE)HR® i
CEEV IDE®BREID®E 1 =]
z
2K
Z 3]
& WERE
g =
[ 1 2.828427
L2 528427125 1

e When the calculation does not fit within the display window

Arrows appear at the left, right, top, or bottom edge of the display to let you know when
there is more of the calculation off the screen in the corresponding direction.

Uz g+

123456

w5

i+

)

. g;ﬁﬁ
UMEIDEL Jvtay

When you see an arrow, you can use the cursor keys to scroll the screen contents and
view the part you want.
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¢ Inserting a Function into an Existing Expression

In the Math input mode, you can make insert a natural input function into an existing
expression. Doing so will cause the value or parenthetical expression to the right of the
cursor to become the argument of the inserted function. Use [DED (INS) to insert a
function into an existing expression.

® To insert a function into an existing expression

eeocoe
Example To insert the v function into the expression 1 + (2 + 3) + 4 so the
parenthetical expression becomes the argument of the function

1. Move the cursor so it is located directly to the left of the part of the expression that
you want to become the argument of the function you will insert.

|1+I‘{2+3:'+4 |
2. Press [shrm) ED (INS).
¢ This changes the cursor to an insert cursor (»).

|1+!2+3)+4 |

3. Press @ @3 (V ) toinsertthe v function.
* This inserts the ¥ function and makes the parenthetical expression its argument.

|Lhi§1§T+4 |

® Function Insert Rules

The following are the basic rules that govern how a value or expressions becomes the
argument of an inserted function.

* If the insert cursor is located immediately to the left of an open parenthesis, everything
from the open parenthesis to the following closing parenthesis will be the argument of the
inserted function.

* If the input cursor is located immediately to the left of a value or fraction, that value or
fraction will be the argument of the inserted function.

# In the Linear input mode, pressing
[DED (INS) will change to the insert mode.
See page 1-3-2 for more information.
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® Functions that Support Insertion

The following lists the functions that can be inserted using the procedure under “To insert a
function into an existing expression” (page 1-3-13). It also provides information about how
insertion affects the existing calculation.

Function Key Operation Eg:gisr;?Ln Exp:ﬁ::l%r;:fter
Improper Fraction 1HZ+I+4 1+%+4
Power 1+2K 243044 | 40K 2430 4
v &) 1+8 24350 +4
Cube Root @eEv) 143 K37 +4
Power Root AV 140 Tz +4
e F) (i) (") 1243044 | 424304
10° (5] (og) (107) 142430 4y
log(a,b) (F4) (MATH) [F2) (logab) 1+loano(2+320+4
Absolute Value (MATH) 3] (Abs) 1+|E2+37 | +4
Linear Differential (MATH) @) (d/dl) e ez, g +e
Quadratic Differential (MATH) (F8) (d?/dx?) 1+ad;—a KRHENN gt

E(MATH () 1H+3 0+ =

Integral @(j ) 1+Juxx+3}dx+4
% Calculation EMATH).( ) 1+E§Dcx AT+

¢ Editing Calculations in the Math Input Mode

The procedures for editing calculations in the Math input mode are basically the same as
those for the Linear input mode. For more information, see “Editing Calculations” (page
1-3-1).

Note however, that the following points are different between the Math input mode and the
Linear input mode.

* Overwrite mode input that is available in the Linear input mode is not supported by the
Math input mode. In the Math input mode, input is always inserted at the current cursor
location.

* In the Math input mode, pressing the key always performs a backspace operation.
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¢ Math Input Mode Calculation Result Display
Fractions, matrices, and lists produced by Math input mode calculations are displayed in
natural format, just as they appear in your textbook.

2.3 [L 2]z 1:2,3, 45
23 [2 4] {2 - E}
Z1 & 8 ITIU3
] o 0
PUMEIDEL Joti TiHATH PUMEIDEL Jetr ] MATH]

Sample Calculation Result Displays

e Math Input Mode Input Restrictions
Note the following restrictions that apply during input of the Math input mode.

» Certain types of expressions can cause the vertical width of a calculation formula to be
greater than one display line. The maximum allowable vertical width of a calculation
formula is about two display screens (120 dots). You cannot input any expression that
exceeds this limitation.

# Fractions are displayed either as improper
fractions or mixed fractions, depending on the
“Frac Result” setting on the Setup screen. For
details, see “1-7 Using the Setup Screen”.

# Matrices are displayed in natural format, up
to 6 x 6. A matrix that has more than six rows You can use the cursor keys to scroll the screen

or columns will be displayed on a MatAns and view the data you want.

screen, which is the same screen used in the # Pressing (F2)(DEL) (F1) (DEL - L) while a

Linear input mode. calculation result is selected will delete both the
result and the calculation that produced it.

# Lists are displayed in natural format for up to

20 elements. A list that has more than 20 # The multiplication sign cannot be omitted
elements will be displayed on a ListAns immediately before an improper fraction or
screen, which is the same screen used in the mixed fraction. Be sure to always input a
Linear input mode. multiplication sign in this case.

# Arrows appear at the left, right, top, or bottom Example : 2 x 2
edge of the display to let you know when 5
there is more data off the screen in the XEE®E
corresponding direction. #A A, [, or O] (x") key operation cannot

be followed immediately by another (A, [x3, or
O] (x") key operation. In this case, use
parentheses to keep the key operations
separate.
Example: (3?)~"

@ e

2. 5]

HUMEIDEL Jo 16 G MATH]
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1-4 Option (OPTN) Menu

The option menu gives you access to scientific functions and features that are not marked on
the calculator’s keyboard. The contents of the option menu differ according to the mode you
are in when you press the key.

See “8-7 PRGM Mode Command List” for details on the option (OPTN) menu.

e Option menu in the RUN - MAT or PRGM mode

* {LIST} ... {list function menu}

¢ {MAT} ... {matrix operation menu}

* {CPLX} ... {complex number calculation menu}

* {CALC]} ... {functional analysis menu}

* {STAT} ... {paired-variable statistical estimated value menu}
* {HYP} ... {hyperbolic calculation menu}

* {PROB} ... {probability/distribution calculation menu}

* {NUM;} ... {numeric calculation menu}

* {ANGL} ... {menu for angle/coordinate conversion, DMS input/conversion}
* {ESYM} ... {engineering symbol menu}

* {PICT} ... {picture memory menu}*'

¢ {FMEM} ... {function memory menu}*!

* {LOGIC} ... {logic operator menu}

* {CAPT} ... {screen capture menu}

# The option (OPTN) menu does not appear *1 The PICT, FMEM and CAPT items are not
during binary, octal, decimal, and hexadecimal displayed when “Math” is selected as the
calculations. Input Mode.
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¢ Option menu during numeric data input in the STAT, TABLE, RECUR, EQUA
and S+ SHT modes

« {LIST}/{CPLX}/{CALC}/{HYP}/{PROB}/{NUM}/{ANGL}/{ESYM}/{FMEM}/{LOGIC}

® Option menu during formula input in the GRAPH, DYNA, TABLE, RECUR
and EQUA modes

o {List}/{CALCY{HYP}/{PROB})/{NUM)/{FMEM}/{LOGIC}

The following shows the function menus that appear under other conditions.

¢ Option menu when a number table value is displayed in the TABLE or
RECUR mode

* {LMEM} ... {list memory menu}
« {57 )KENGY{ENG}

The meanings of the option menu items are described in the sections that cover each mode.
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1-5 Variable Data (VARS) Menu

To recall variable data, press to display the variable data menu.
{V-WIN}/{FACT}/{STAT}/{GRPH}/{DYNA}/
{TABL}/{RECR}{EQUA*'}/{TVM*'}
See “8-7 PRGM Mode Command List” for details on the variable data (VARS) menu.

e V-WIN — Recalling V-Window values
* {XM{Y}T,0}
... {x-axis menu}/{y-axis menu}/{T, 6 menu}
* {R-X}/{R-Y}/{R-T,0}
... {x-axis menu}/{y-axis menu}/{T,6 menu} for right side of Dual Graph
* {min}/{max}/{scal}/{dot}/{ptch}
... {minimum value}/{maximum value}/{scale}/{dot value*2}/{pitch}

¢ FACT — Recalling zoom factors

o {Xfact}/{Yfact}
... {x-axis factor}/{y-axis factor}

*'The EQUA and TVM items appear only when *2The dot value indicates the display range (Xmax

you access the variable data menu from the value — Xmin value) divided by the screen dot
RUN-MAT, PRGM or e*ACT mode. pitch (126).

# The variable data menu does not appear if The dot value is normally calculated automati-
you press while binary, octal, decimal, or cally frf)m the minimum and maximum v.alues.
hexadecimal is set as the default number Changing the dot value causes the maximum to

system. be calculated automatically.
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e STAT — Recalling statistical data

*{X} ... {single-variable, paired-variable x-data}
o {n}{XH{Zx Y{Zx 2 {x on}/{x on-1}/{minX}/{maxX}
...{number of data}/{mean}/{sum}/{sum of squares}/{population standard
deviation}/{sample standard deviation}/{minimum value}/{maximum value}
¢ {Y} ... {paired-variable y-data}

 (FHEYZYyBZxy Yy on}l{yon-1}{minY}/{maxY}
...{mean}/{sum}/{sum of squares}/{sum of products of x-data and y-data}/
{population standard deviation}/{sample standard deviation}/{minimum value}/
{maximum value}

¢ {GRPH} ... {graph data menu}
* {a}b}c}id} e}
... {regression coefficient and polynomial coefficients}
* {ri{r?} ... {correlation coefficient}/{coefficient of determination}
¢ {MSe} ... {mean square error}

* {Q1}/{Q3}
... {first quartile}/{third quartile}

* {Med}/{Mod}
... {median}/{mode} of input data

* {Strt}/{Pitch}
... histogram {start division}/{pitch}

¢ {PTS} ... {summary point data menu}
o {x1}{y1}{x2}/{y2}/{x3}/{ys} ... {coordinates of summary points}
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¢ GRPH — Recalling Graph Functions

* {Y}/{r} ... {rectangular coordinate or inequality function}/{polar coordinate function}
o {Xt}/{Yt}
... parametric graph function {Xt}/{Yt}

* {X} ... {X=constant graph function}
(Press these keys before inputting a value to specify a storage memory.)

¢ DYNA — Recalling Dynamic Graph Set Up Data

e {Strt}/{End}/{Pitch}
... {coefficient range start value}/{coefficient range end value}/{coefficient value
increment}

e TABL — Recalling Table Set Up and Content Data
* {Strt}/{End}/{Pitch}
... {table range start value}/{table range end value}/{table value increment}

* {Reslt*"}
... {matrix of table contents}

*1The Reslt item appears only when the TABL
menu is displayed in the RUN<MAT, PRGM or
e+*ACT mode.
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® RECR — Recalling Recursion Formula*', Table Range, and Table Content Data

* {FORM} ... {recursion formula data menu}
b {an}/{an+1 }/{an+2}/{bn}/{bn+1 }/{bn+2}/{Cn}/{Cn+1 }/{Cn+2}
... {anY{ansY{ans2}{bu}{brir}{bns2}{Cn}{cnii}{cnie} €Xpressions
* {RANG} ... {table range data menu}
* {Strt}/{End}
... table range {start value}/{end value}
o {ao}l{ar}{a2}/{bo}/{b1}/{b2}/{co}/{c1}/{c2}
... {ao}far}{az}/{bo}{b1}/{b2}/{co}{c1}/{c2} value
* {anst}/{bnst}/{CnSt}
... origin of {ax Y{bx}/{cx} recursion formula convergence/divergence graph (WEB
graph)
* {Reslt*?} ... {matrix of table contents*3}

*4 %5

® EQUA — Recalling Equation Coefficients and Solutions

* {S-RIt}/{S-Cof}
... matrix of {solutions}/{coefficients} for linear equations with two through six
unknowns*®
* {P-RIt}/{P-Cof}
... matrix of {solution}/{coefficients} for a quadratic or cubic equation

e TVM — Recalling Financial Calculation Data

o (n{I%{PV{PMTY{FV}
... {payment periods (installments)}/{interest (%)}/{principal}/{payment amount}/
{account balance or principal plus interest following the final installment}

* {PIYI{C/Y}
... {number of installment periods per year}/{number of compounding periods
per year}
*1 An error occurs when there is no function or *5 The following conditions cause an error.
recursion formula numeric table in memory. - When there are no coefficients input for the
*2 “Reslt” is available only in the RUN+MAT, eI : ;
PRGM and e*ACT modes. - When there are no solutions obtained for the

2 X X equation
*3 Table contents are stored automatically in

Matrix Answer Memory (MatAns). *6 Coefficient and solution memory data for a

linear equation cannot be recalled at the same

*4 Coefficients and solutions are stored e

automatically in Matrix Answer Memory
(MatAns).
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1-6 Program (PRGM) Menu

To display the program (PRGM) menu, first enter the RUN « MAT or PRGM mode from the
Main Menu and then press [wrs) (PRGM). The following are the selections available in the
program (PRGM) menu.

*{COM} ...... {program command menu}

¢ {CTL}........ {program control command menu}

* {JUMP} .... {jump command menu}

o {?} s {input prompt}

o{d}........... {output command}

*{CLR}....... {clear command menu}

*{DISP} ...... {display command menu}

*{REL} ....... {conditional jump relational operator menu}
*{l/O}.......... {I/O control/transfer command menu}

o} s {multistatement connector}

The following function key menu appears if you press (rs) (PRGM) in the RUN - MAT
mode or the PRGM mode while binary, octal, decimal, or hexadecimal is set as the default
number system.

*{Prog} ...... {program recall}
* {(JUMP}/{?}/{ 4}/{REL}/{:}

The functions assigned to the function keys are the same as those in the Comp mode.

For details on the commands that are available in the various menus you can access from
the program menu, see “8. Programming”.
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1-7 Using the Setup Screen

The mode’s Setup screen shows the current status of mode settings and lets you make any
changes you want. The following procedure shows how to change a setup.

® To change a mode setup

1. Select the icon you want and press g to enter a mode and display its initial screen.

Here we will enter the RUN « MAT mode.

2. Press [MEND (SET UP) to display the mode’s
Setup screen.

* This Setup screen is just one possible example.
Actual Setup screen contents will differ
according to the mode you are in and that mode’s
current settings.

R —
1 e

Frac Result fd-c
Func TrFe =
Lraw Txre i Conmect
Lerivative ff

finale tRad 1
|Hath Linge
Anal T

1= tRad
ConFlex NDdEEREEl

Cookd t0n
Grid Off
Axes 0N
L 1 t0ff

3. Use the @ and & cursor keys to move the highlighting to the item whose setting you

want to change.

4. Press the function key ((F1) to (Fg)) that is marked with the setting you want to make.
5. After you are finished making any changes you want, press to exit the Setup

screen.

H Setup Screen Function Key Menus

This section details the settings you can make using the function keys in the Setup screen.

~~n~n indicates default setting.

¢ Input Mode
* {Math}/{Line}... {Math}/{Linear} input mode
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® Mode (calculation/binary, octal, decimal, hexadecimal mode)
* {Comp} ... {arithmetic calculation mode}
ANNN

* {Dec}/{Hex}/{Bin}/{Oct}
... {decimal}/{hexadecimal}/{binary}/{octal}

¢ Frac Result (fraction result display format)
* {d/c}/{ablc}... {improper}/{mixed} fraction
faVa Vs

¢ Func Type (graph function type)
Pressing one of the following function keys also switches the function of the key.
* {Y=}/{r=}/{Parm}/{X=c}
~~ . {rectangular coordinate}/{polar coordinate}/{parametric coordinate}/
{X = constant} graph

o (YSIY<M{Y2)Y<)
o SO V<A Y20 Viy<fix)} inequality graph

¢ Draw Type (graph drawing method)
¢ {Con}/{Plot}
M. {connected points}/{unconnected points}

¢ Derivative (derivative value display)
* {On}/{Off}

... {display on}/{display off} while Graph-to-Table, Table & Graph, and Trace are
being used

¢ Angle (default angle unit)
* {Deg}/{Rad}/{Gra}
... {degrees}/{radians}/{grads}

e Complex Mode
* {Real} ... {calculation in real number range only}

* {a + biYf{r L6}
... {rectangular format}/{polar format} display of a complex calculation

e Coord (graph pointer coordinate display)
. {g@/{Oﬁ}
... {display on}/{display off}

¢ Grid (graph gridline display)
* {On}/{Off}
... {display on}/{display off}
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¢ Axes (graph axis display)
. {w/{Oﬁ}
... {display on}/{display off}

¢ Label (graph axis label display)
* {On}/{gfﬂ
... {display on}/{display off}

¢ Display (display format)
* {Fix}/{Sci}/{Norm}/{Eng}

... {fixed number of decimal places specification}/{number of significant digits
specification}/{normal display setting}/{engineering mode}

e Stat Wind (statistical graph V-Window setting method)
¢ {Auto}/{Man}
... {automatic}/{manual}

® Resid List (residual calculation)
* {None}/{LIST}
ANNN
... {no calculation}/{list specification for the calculated residual data}

e List File (list file display settings)
* {FILE} ... {settings of list file on the display}

e Sub Name (list naming)
* {Onj{Off}
... {display on}/{display off}

e Graph Func (function display during graph drawing and trace)
* {On}/{Off}
... {display on}/{display off}

e Dual Screen (dual screen mode status)
* {G+G}/{GtoT}/{Off}

... {graphing on both sides of dual screen}/{graph on one side and numeric table
on the other side of dual screen}/{dual screen off}

¢ Simul Graph (simultaneous graphing mode)
* {On}/{Off}

... {simultaneous graphing on (all graphs drawn simultaneously)}/{simultaneous
graphing off (graphs drawn in area numeric sequence)}
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¢ Background (graph display background)
* {None})/{PICT}
... {no background}/{graph background picture specification}

e Sketch Line (overlaid line type)

. i\;}/{_}{.....}/{ ....... }
... {normal}/{thick}/{broken}/{dot}

¢ Dynamic Type (dynamic graph type)
* {Cnt}/{Stop}
ANNN
... {non-stop (continuous)}/{automatic stop after 10 draws}

¢ Locus (dynamic graph locus mode)
* {On}/{Off}
... {locus drawn}/{locus not drawn}

¢ Y=Draw Speed (dynamic graph draw speed)
* {Norm}/{High}
... {normal}/{high-speed}

¢ Variable (table generation and graph draw settings)
* {(RANG)/{LIST}
... {use table range}/{use list data}

¢ X Display (Z value display in recursion table)
. {On}/{gs}
... {display on}/{display off}

¢ Slope (display of derivative at current pointer location in conic section
graph)
« {On}/{Off}
ans
... {display on}/{display off}

® Payment (payment period setting)
* {BGN}/{END}
ANNN
... {beginning}/{end} setting of payment period
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¢ Date Mode (humber of days per year setting)
* {365}/{360}
... interest calculations using {365}*'/{360} days per year

e Auto Calc (spreadsheet auto calc)
* {On}/{Off}
ans
... {execute}/{not execute} the formulas automatically

e Show Cell (spreadsheet cell display mode)
e {Form}/{Val} ... {formula}*?/{value}

® Move (spreadsheet cell cursor direction)*?
* {Low}/{Right} ... {move down}/{move right}
AN

*1The 365-day year must be used for date *3Specifies the direction the cell cursor moves when
calculations in the TVM mode. you press the [ key to register cell input, when
Otherwise, an error occurs. the Sequence command generates a number

*2Selecting “Form” (formula) causes a formula in table, and when you recall data from List memory.

the cell to be displayed as a formula. The
“Form” does not affect any non-formula data in
the cell.
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1-8 Using Screen Capture

Any time while operating the calculator, you can capture an image of the current screen and
save it in capture memory.

® To capture a screen image
1. Operate the calculator and display the screen you want to capture.

List 1| List 2| List 3| List

FUE

1
2
El 3 B
1]

1
[GRPHJCHLCJTESTIIHTR JOTST.] I

2. Press (Z) (CAPTURE).

 This di i i sl Store In
This displays a memory area selection dialog box. FREture Memory

Carturel1~28]1:1

[GRPHJCHLCJTESTIIHTR JOTST.] I

3. Input a value from 1 to 20 and then press (Exg.
* This will capture the screen image and save it in capture memory area named
“Capt n” (n = the value you input).

* You cannot capture the screen image of a message indicating that an operation or data
communication is in progress.

* A memory error will occur if there is not enough room in main memory to store the screen
capture.

¢ To recall a screen image from capture memory

1. In the RUN « MAT mode (Linear input mode), press (Fe) (™) (Fe) (>) (F8) (CAPT)
F)(RCL).

EclCart

2. Enter a capture memory number in the range of 1 to 20, and then press [Ex.

* You can also use the RclCapt command in a program to recall a screen image from
capture memory.

20050401




1-9-1
When you keep having problems...

1-9 When you keep having problems...

If you keep having problems when you are trying to perform operations, try the following
before assuming that there is something wrong with the calculator.

H Getting the Calculator Back to its Original Mode Settings
1. From the Main Menu, enter the SYSTEM mode.
2. Press (F5)(RSET).
3. Press ([F1)(STUP), and then press (F1)(Yes).
4. Press [WENY to return to the Main Menu.

Now enter the correct mode and perform your calculation again, monitoring the results on
the display.

H In Case of Hang Up

* Should the unit hang up and stop responding to input from the keyboard, press the P button
on the back of the calculator to reset the calculator to its initial defaults (see page a-5-1).
Note, however, that this may clear all the data in calculator memory.
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H Low Battery Message

If either of the following messages appears on the display, immediately turn off the calculator
and replace main batteries as instructed.

L
Main Balteries!

Flease Eerlace

If you continue using the calculator without replacing main batteries, power will automatically
turn off to protect memory contents. Once this happens, you will not be able to turn power
back on, and there is the danger that memory contents will be corrupted or lost entirely.

# You will not be able to perform data
communications operations after the low
battery message appears.

20050401




Chapter

Manual Calculations

2-1 Basic Calculations

2-2 Special Functions

2-3 Specifying the Angle Unit and Display Format
2-4 Function Calculations

2-5 Numerical Calculations

2-6 Complex Number Calculations

2-7 Binary, Octal, Decimal, and Hexadecimal Calculations
with Integers

2-8 Matrix Calculations

Linear/Math input mode (page 1-3-8)

* Unless specifically noted otherwise, all of the operations in this chapter are
explained using the Linear input mode.

* When necessary, the input mode is indicated by the following symbols.
<Math>.... Math input mode
<Line>..... Linear input mode
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2-1 Basic Calculations

B Arithmetic Calculations

* Enter arithmetic calculations as they are written, from left to right.
* Use the key to input the minus sign before a negative value.

* Calculations are performed internally with a 15-digit mantissa. The result is rounded to a
10-digit mantissa before it is displayed.

* For mixed arithmetic calculations, multiplication and division are given priority over
addition and subtraction.

Example Operation
23+45-53=-255 23(+)4.5(=)53[E9
56 x (—12) + (—2.5) = 268.8 56 (X) @12(E @2.5E9
(2 +3) x 102 = 500 [Q2@330) X 1E92Eg
1+2-3%x4+5+6=6.6 1#H2(=)3X)4(F)5(FH6[EF
100 - (2 +3) x4 =80 1008 [2@H30) X469
2+3x(4+5)=29 23X [Q4FHS5E9*
(7-2)x(8+5)=65 Q7020 [@8s@E50) 9™
6 _03 3 <Line>
4x5 7 \10 6 & [4x50] g™
<Math>
#6®4(X1569
(1+2)+(2+3i)=3+5i OOFEHAEOOODBROE®
@) @A @609
2+i)x@2-i)=5 MEHEIOGHOD X O @ S @@

*1 ([J2#) 3] 2 does not produce the correct  *3A multiplication sign immediately before an open
result. Be sure to enter this calculation as shown. parenthesis may be omitted.

*2Final closed parentheses (immediately before *This is identical to 6 () 4 (F) 5 .
operation of the [Ex key) may be omitted, no
matter how many are required.
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B Number of Decimal Places, Number of Significant Digits, Normal
[SET UP]- -[Fix]/[Sci]/[Norm]

* Even after you specify the number of decimal places or the number of significant digits,
internal calculations are still performed using a 15-digit mantissa, and displayed values
are stored with a 10-digit mantissa. Use Rnd of the Numeric Calculation Menu (NUM)
(page 2-4-1) to round the displayed value off to the number of decimal place and

Display Range

significant digit settings.

* Number of decimal place (Fix) and significant digit (Sci) settings normally remain in effect
until you change them or until you change the normal display range (Norm) setting.

eoo0o0o0
Example 100 + 6 = 16.66666666...

Condition Operation Display
100 (=) 6 (e 16.66666667
4 decimal places [#EN) (SET UP) @ (or ® 12 times) »
(F1) (Fix) (@ g 16.6667

5 significant digits [#EN) (SET UP) @ (or ® 12 times) »
F2)(Sci) (8] GE) 1.6667e+01

Cancels specification [WEND) (SET UP) @ (or ® 12 times)

(F3) (Norm) 16.66666667

*Displayed values are rounded off to the place
you specify.
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o0 000
Example 200 + 7 x 14 =400
Condition Operation Display
200357 X149 400
3 decimal places [@EN) (SET UP) @ (or ® 12 times)
F)(Fix) 3 g 400.000
Calculation continues using 200 (379 28.571
display capacity of 10 digits Xx) Ans x 1
149 400.000

* If the same calculation is performed using the specified number of digits:

200(F)7E9 28.571
The value stored internally orN) (Fe) (&) (F4) (NUM) (F4) (Rnd) [ 28.571
is rounded off to the number X Ans x 1
of decimal places specified 149 399.994
on the Setup screen.

200(F)7E9 28.571
You can also specify the
number of decimal places for (F8) (RndFi) &7 (&) (Ans) ]2 (0] RndFix(Ans,2)
rounding of internal values E5] 28.570
for a specific calculation.*! X Ans x |1
(Example: To specify 14 399.980
rounding to two decimal
places)

H Calculation Priority Sequence
This calculator employs true algebraic logic to calculate the parts of a formula in the following
order:
@ Coordinate transformation Pol (x, y), Rec (r, 6)
Derivatives, second derivatives, integrations, X calculations
d/dx, d*/dx?, [dx, £, Mat, Solve, FMin, FMax, List—Mat, Seq, Min, Max, Median, Mean,
Augment, Mat— List, P(, Q(, R(, t(, List, RndFix, log ab

Composite functions*? fn, Yn, rn, Xtn, Ytn, Xn

*1To turn off rounding, specify 10 for the A composite function can consist of up to five
significant number of digits. functions.

*2You can combine the contents of multiple # You cannot use a differential, quadratic differential,
function memory (fn) locations or graph integration, X, maximum/minimum
memory (Yn, rn, Xtn, Ytn, Xn) locations into value, Solve, RndFix or log ab calculation
composite functions. Specifying fn1(fn2), expression inside of a RndFix calculation term.

for example, results in the composite function
fn1-fn2 (see page 5-3-3).
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@ Type A functions
With these functions, the value is entered and then the function key is pressed.
X2, x7', x!1,°’”, ENG symbols, angle unit°, ', ¢

@ Power/root Mx?),

@ Fractions a/.

(® Abbreviated multiplication format in front of &, memory name, or variable name.
2m, 5A, Xmin, F Start, etc.

® Type B functions
With these functions, the function key is pressed and then the value is entered.

N, 3, log, In, €%, 107 sin, cos, tan, sin™', cos™, tan™, sinh, cosh, tanh, sinh~', cosh,
tanh™, (=), d, h, b, o, Neg, Not, Det, Trn, Dim, Identity, Sum, Prod, Cuml, Percent, 4List,
Abs, Int, Frac, Intg, Arg, Conjg, ReP, ImP

@ Abbreviated multiplication format in front of Type B functions
23, Alog2, etc.

Permutation, combination nPr, nCr, £

@ X, +

+ =

i Relational operators =, +, >, <, 2, <

@@ And (logical operator), and (bitwise operator)

@ Or (logical operator), or, xor, xnor (bitwise operator)

o0 00O
Example 2 +3x(log sin|2@,n2 + 6.8) = 22.07101691 (angle unit = Rad)
L@ |
L® |
L@ |
L ® |
L ® |

# When functions with the same priority are used  # Compound functions are executed from right to
in series, execution is performed from right to left.

left. A q . A
# Anything contained within parentheses receives
e lnN120 — e{In(v120 )} highest priority.

Otherwise, execution is from left to right.
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H Multiplication Operations without a Multiplication Sign

You can omit the multiplication sign (x) in any of the following operations.

« Before coordinate transformation and Type B functions (D on page 2-1-3 and ® on page
2-1-4), except for negative signs

o0 o000
Example  2sin30, 10log1.2, 2V , 2Pol(5, 12), etc.

* Before constants, variable names, memory names

o0 000
Example 2n, 2AB, 3Ans, 3Y1, etc.

* Before an open parenthesis

o0 000
Example 3(5 +6), (A + 1)(B — 1), etc.

H Overflow and Errors

Exceeding a specified input or calculation range, or attempting an illegal input causes an

error message to appear on the display. Further operation of the calculator is impossible

while an error message is displayed. The following events cause an error message to appear

on the display.

* When any result, whether intermediate or final, or any value in memory exceeds
+9.999999999 x 10%* (Ma ERROR).

* When an attempt is made to perform a function calculation that exceeds the input range
(Ma ERROR).

* When an illegal operation is attempted during statistical calculations (Ma ERROR). For
example, attempting to obtain 1VAR without data input.

* When an improper data type is specified for the argument of a function calculation
(Ma ERROR).

* When the capacity of the numeric value stack or command stack is exceeded (Stack
ERROR). For example, entering 25 successive followed by 2 3 X 4 9.

* When an attempt is made to perform a calculation using an illegal formula (Syntax
ERROR). For example, 5 (X] (X) 3 (Exg.

# Other errors can occur during program # See the “Error Message Table” on page o-1-1
execution. Most of the calculator’s keys for information on other errors.
are inoperative while an error message is
displayed.

Press (EX) to clear the error and display
the error position (see page 1-3-5).
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* When you try to perform a calculation that causes memory capacity to be exceeded
(Memory ERROR).

* When you use a command that requires an argument, without providing a valid argument
(Argument ERROR).

* When an attempt is made to use an illegal dimension during matrix calculations (Dimension
ERROR).

* When you are in the real mode and an attempt is made to perform a calculation that
produces a complex number solution. Note that “Real” is selected for the Complex Mode
setting on the Setup screen (Non-Real ERROR).

Ml Memory Capacity

In the Linear input mode, each time you press a key, either one byte or two bytes is used.
Some of the functions that require one byte are: (1), (2], (3], sin, cos, tan, log, In, ¥, and =.
Some of the functions that take up two bytes are d/dx(, Mat, Xmin, If, For, Return, DrawGraph,
SortA(, PxIOn, Sum, and an-1.

For details about the number of bytes required for each function in the Math input mode, see
page 1-3-9.

# As you input numeric values or commands, # The allowable range for both input and output
they appear flush left on the display. values is 15 digits for the mantissa and two
Calculation results, on the other hand, are digits for the exponent. Internal calculations are
displayed flush right. also performed using a 15-digit mantissa and

two-digit exponent.
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2-2 Special Functions

H Calculations Using Variables

Example Operation Display
193.2(5) xem (A) (g 193.2
193.2+23=8.4 Xem (A) (F) 23 g 8.4
193.2+28=6.9 [Xem (A) (£) 28 Exg) 6.9
Hl Memory

o Variables (Alpha Memory)

This calculator comes with 28 variables as standard. You can use variables to store value

S

you want to use inside of calculations. Variables are identified by single-letter names, which
are made up of the 26 letters of the alphabet, plus r and 6. The maximum size of values that

you can assign to variables is 15 digits for the mantissa and 2 digits for the exponent.

¢ To assign a value to a variable

[value] (=] [variable name]

o0 00O
Example To assign 123 to variable A
d () (@ B) (=) () (tem) (A) B9 |123+H 123|
o0 000
Example To add 456 to variable A and store the result in variable B
(ag) () (x6) (A) () (@) (5] (6] (=) () A+dSE+E |
(og) (B) B a7

# Variable contents are retained even when
you turn power off.
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¢ To display the contents of a variable

o0 000
Example To display the contents of variable A
xen (A) &9 A . |
¢ To clear a variable
o0 000
Example To clear variable A
@ =) [@H €e1 (A) B H+A a
® To assign the same value to more than one variable
[value] (=) [first variable name*'](rw (F3) (~) [last variable name*'] g
o0 00O
Example To assign a value of 10 to variables A through F
(d (1] (@) (=] (urer) (%67 (A) 18+A~F 1
(E3)(~) () (tan) (F) B9
® Function Memory [OPTN]-[FMEM]

Function memory (fi~f20) is convenient for temporary storage of often-used expressions. For
longer term storage, we recommend that you use the GRAPH mode for expressions and the
PRGM mode for programs.

¢ {STO}{RCL}/{fn}/{SEE} ... {function store}/{function recall}/{function area specification
as a variable name inside an expression}/{function list}

**You cannot use “/” or “0” as a variable name.
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® To store a function

o0 000
Example To store the function (A+B) (A-B) as function memory number 1

(O (i) (x61) (A) () () (og) (B) ) |{FI+E:}{FI—EI}I |
(O (i (61 (A) (=) @) (og) (B) I

€8 (>) F8) (>) B3 (FMEM) =5, Fypcti
ED(STO) D

on Memory ==
CA-EB2 |

® To recall a function

o0 00O
Example To recall the contents of function memory number 1

(M) [F8) (>) F8) (>) B3 (FMEM) CA+E? (A-E1
F(RCL) (1 &9

® To recall a function as a variable

(@) =) i Fe (A) B9 =+A

05 mEEE 5B ?
@ F9)(>) 69 () B (FMEM) @) (in) -

DEE@E 18

¢ To display a list of available functions

E8 (™) €8 (>) E3) (FMEM) =
(F4) (SEE)

# If the function memory number to which you # The recalled function appears at the current
store a function already contains a function, the location of the cursor on the display.
previous function is replaced with the new one.
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® To delete a function

o0 000
Example To delete the contents of function memory number 1

(ad e [F8) (>) E8) (>) [E3) (FMEM) == Funclion HMemor: ==|
E)(STO) @ faf

* Executing the store operation while the display is blank deletes the function in the
function memory you specify.

® To use stored functions

o0 000
Example To store x3 + 1, x2 + x into function memory, and then graph:
y=x3+x2+x+1

Use the following V-Window settings.

Xmin=- 4, Xmax= 4, Xscale=1
Ymin=-10, Ymax =10, Yscale=1

[END) (SET UP) @ @ @ [F1)(Y=) ExD)
(3 @ (@ e Fe (>) F8) () [F3) (FMEM) ED (STO) (1 X8 (stores (x° + 1))
ED(STO) (2) g (stores (x* + x))

(SKTCH)[E(Cls) &9
E8)(GRPH)E)(Y=) /
Ee) (>) E8) (>) E3) (FMEM) () (fn) (D /

E3)(fn) 2

* For full details about graphing, see “5. Graphing”.

# You can also use B to store a function in TCAHEI CH-E " Trmil
function memory in a program.
In this case, you must enclose the function
inside of double quotation marks.
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Bl Answer Function

The Answer Function automatically stores the last result you calculated by pressing

[Exg (unless the (g key operation results in an error). The result is stored in the answer
memory.

¢ To use the contents of the answer memory in a calculation

o0 00O

Example 123 + 456 = 579
789 — 579 = 210
MAMOREHME@GEEE 1Z3+456 g
(8) 3 @A [ (Ans) B9 TE9-Fns

218

H Performing Continuous Calculations

Answer memory also lets you use the result of one calculation as one of the arguments in
the next calculation.

eoeo0eooe
Example1 1+3=
1+3x3=
BIGIEIGCE 13
- A. 3333333333
(Continuing) X) (&) ¢ Ans=3
1
Continuous calculations can also be used with Type A functions (x2, x, x/, page 2-1-4), +,
= Aw), N, ete.
# The largest value that the answer memory # Answer memory contents are not cleared when
can hold is 15 digits for the mantissa and 2 you press the key or when you switch power
digits for the exponent. off.
# Only numeric values and calculation results # When “Linear” is selected as the Input Mode,

can be stored in answer memory. answer memory contents are not changed by an

operation that assigns values to Alpha memory

(such as: (8] (X1 (A) B9).
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H Stacks

The unit employs memory blocks, called stacks, for storage of low priority values and

commands. There is a 10-level numeric value stack, a 26-level command stack, and a 10-
level program subroutine stack. An error occurs if you perform a calculation so complex that it
exceeds the capacity of available numeric value stack or command stack space, or if
execution of a program subroutine exceeds the capacity of the subroutine stack.
o0 000
Example 2x((3+4x(5+4)+3)+5)+8=
Numeric Value Stack Command Stack
@ | 2 @ | x
@ | 3 @ | (
@ | 4 @ (
@ |5 @ +
® | 4 B | x
: ® (
+
# Calculations are performed according to the # Storing a complex number takes up two numeric
priority sequence. Once a calculation is value stack levels.
executed, it is cleared from the stack. # Storing a two-byte function takes up two
command stack levels.
20050401




2-2-7
Special Functions

B Using Multistatements

Multistatements are formed by connecting a number of individual statements for sequential
execution. You can use multistatements in manual calculations and in programmed
calculations. There are two different ways that you can use to connect statements to form
multistatements.

* Colon ()
Statements that are connected with colons are executed from left to right, without stopping.

* Display Result Command (.4)

When execution reaches the end of a statement followed by a display result command,
execution stops and the result up to that point appears on the display. You can resume
execution by pressing the (B key.

eeocoe
Example 6.9 x 123 = 848.7
123 + 3.2 = 38.4375

(d (3 2 B =) [w ke (A) 123+A% 6. %A,

@8 (PRGM) 8 (>) B8 () (&) () (@) Aes.2 248.7
() @ {20 (A) G @ (PRGM) F5) ( 4) - bise -
@MEAEEEE

EXE 123+H 6. 9xA.
A+3.2

248, 7
38.4373

# You cannot construct a multistatement in
which one statement directly uses the result of
the previous statement.

Example: 123 x 456: X 5

Invalid
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2-3 Specifying the Angle Unit and Display
Format

Before performing a calculation for the first time, you should use the Setup screen to specify
the angle unit and display format.

B Setting the Angle Unit [SET UP]- [[XTIE]
1. On the Setup screen, highlight “Angle”.
2. Press the function key for the angle unit you want to specify, then press (EX].
 {Deg}/{Rad}/{Gra} ... {degrees}/{radians}/{grads}
* The relationship between degrees, grads, and radians is shown below.
360° = 2r radians = 400 grads
90° = /2 radians = 100 grads

B Setting the Display Format [SET UP]- [EEN

1. On the Setup screen, highlight “Display”.
2. Press the function key for the item you want to set, then press [EXT).

o {Fix}/{Sci}/{{Norm}/{Eng} ... {fixed number of decimal places specification}/
{number of significant digits specification}/{normal display}/{Engineering mode}

¢ To specify the number of decimal places (Fix)

o0 000
Example To specify two decimal places
FE(Fix) 2 [DisFlax  SFixs |
=

Press the number key that corresponds to the
number of decimal places you want to specify

(n=0t09).

# Displayed values are rounded off to the
number of decimal places you specify.
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¢ To specify the number of significant digits (Sci)

o0 000
Example To specify three significant digits
E2)(Sci) (3 [T P =75 WA
T

Press the number key that corresponds
to the number of significant digits you
want to specify (n = 0 to 9).

Specifying 0 makes the number of
significant digits 10.

¢ To specify the normal display (Norm 1/Norm 2)
Press (F3)(Norm) to switch between Norm 1 and Norm 2.
Norm 1: 102(0.01)>lxl, Ixl =10%
Norm 2: 10-°(0.000000001)>Ixl, Ixl 210

m@@@@@T |1+298 o -g| (Norm 1)
|1+2EIEI | (Norm 2)

. 883

¢ To specify the engineering notation display (Eng mode)
Press (F4) (Eng) to switch between engineering notation and standard notation. The
indicator “/E” is on the display while engineering notation is in effect.

You can use the following symbols to convert values to engineering notation, such as
2,000 (=2 x10%) — 2k.

E (Exa) x 108 m (milli) x 1078

P (Peta) x 105 L (micro) x 1076
T (Tera) x 10" n (nano) x107°

G (Giga) x 10° p (pico) x 10712

M (Mega) x 108 f (femto) x 10715
k (kilo) x 10°

# Displayed values are rounded off to the number  # The engineering symbol that makes the
of significant digits you specify. mantissa a value from 1 to 1000 is automatically
selected by the calculator when engineering
notation is in effect.
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2-4 Function Calculations

H Function Menus

This calculator includes five function menus that give you access to scientific functions not
printed on the key panel.

* The contents of the function menu differ according to the mode you entered from the Main
Menu before you pressed the key. The following examples show function menus that
appear in the RUN « MAT mode.

e Hyperbolic Calculations (HYP) [OPTN]-[HYP]
* {sinh}/{cosh}/{tanh} ... hyperbolic {sine}/{cosine}/{tangent}
« {sinh~'}/{cosh-"}/{tanh™"} ... inverse hyperbolic {sine}/{cosine}/{tangent}

® Probability/Distribution Calculations (PROB) [OPTN]-[PROB]
e {x!} ... {press after inputting a value to obtain the factorial of the value.}
¢ {nPr}/{nCr} ... {permutation}/{combination}
* {Ran#}... {pseudo random number generation (0 to 1)}
* {P({Q(Y{R(} ... normal distribution probability {P(#)}/{Q(#)}/{R(#)}
e {t(} ... {value of normalized variate #(x)}

® Numeric Calculations (NUM) [OPTN]-[NUM]
¢ {Abs} ... {select this item and input a value to obtain the absolute value of the value.}
* {Int}/{Frac} ... select the item and input a value to extract the {integer}/{fraction} part.

* {Rnd} ... {rounds off the value used for internal calculations to 10 significant digits
(to match the value in the Answer Memory), or to the number of decimal places (Fix)
and number of significant digits (Sci) specified by you.}

* {Intg} ... {select this item and input a value to obtain the largest integer that is not greater
than the value.}

* {RndFi} ... {rounds off the value used for internal calculations to specified digits (0~9)
(see page 2-1-3).}
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® Angle Units, Coordinate Conversion, Sexagesimal Operations (ANGL)

[OPTN]-[ANGL]

* {°¥{r}l{g} ... {degrees}/{radians}/{grads} for a specific input value

¢ {°* 7} ... {specifies degrees (hours), minutes, seconds when inputting a degrees/minutes/

seconds value}

* {57 =} ... {converts decimal value to degrees/minutes/seconds value}*'

* {Pol(}/{Rec(} ... {rectangular-to-polar}/{polar-to-rectangular} coordinate conversion

* {»-DMS} ... {converts decimal value to sexagesimal value}

® Engineering Symbol (ESYM) [OPTN]-[ESYM]
o (MY {UY/{n} (P} .. {milli (10-%)}{micro (10%)}/{nano (10-%)}/{pico (10-12)y/
{femto (107'%)}
o (KI{MY{GH{TI{PY(E} ... {kilo (10%)}/{mega (108)}{giga (10°)}/{tera (10'2)}/{peta (10'%)}/
{exa (10%8)}

. {ENG}/{EﬁG} ... shifts the decimal place of the displayed value three digits to
the {left}/{right} and {decreases}/{increases} the exponent by three.*?
When you are using engineering notation, the engineering symbol is also changed

accordingly.
*IThe {',, » } menu operation is available only # ENG/ENG switching is disabled for the following
when there is a calculation result on the types of calculation results.
display. L - Result of matrix calculation input in the Math
*2The {ENG} and {ENG} menu operations are input mode
available only when there is a calculation - Result of list calculation input in the Math input

result on the display. mode
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H Angle Units

To change the angle unit of an input value, first press (F&) (>>) [F5) (ANGL). On the
function key menu that appears, select “o”, “r’, or “g”.

* Be sure to specify Comp for Mode in the Setup screen.

Example Operation
To convert 4.25 rad to degrees: [N (SET UP)® @® @ @ ® @ [F)(Deg)
243.5070629 4.25 [o7m) (F8) (=) [F5) (ANGL) [F3) (1)

47.3° + 82.5rad = 4774.20181°

2°20'30” + 39'30" = 3°00" 00"

2.255° = 2°15'18"

47.3 () 82.5 ) (F8) (™) (F5) (ANGL) [F2) (1) B9
2(0rm) (F8) (>) F&) (ANGL) [E8 (°* ”) 204 (°* ”) 30
EA(C’ ") BOF(°’ )39 (°’ ")30F (°’ ") EE
)

2.255 @) (F8) (™) [F5) (ANGL) [F8) (=) [F3) (> DMS) @8

# Once you specify an angle unit, it remains in
effect until you specify a different one. The

specification is retained even if you turn
power off.
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H Trigonometric and Inverse Trigonometric Functions

* Be sure to set the angle unit before performing trigonometric function and inverse

trigonometric function calculations.

(90° = % radians = 100 grads)

* Be sure to specify Comp for Mode in the Setup screen.

Example

Operation

sin 63° = 0.8910065242

cos (% rad) = 0.5

tan (- 35gra) = — 0.6128007881
2 - sin 45° x cos 65° = 0.5976724775

. 1
cosec 30 _W_ 2

sin0.5 = 30°
(x when sinx = 0.5)

() (W) (SET UP) @O @O @O @O @ @
(D) (Deg) [Exm)
(i) 63 [ExE)

G [ (SETUPP @O @O @O @@ @
(F2)(Rad) (Exm)

<Line>

B)(r) B30I

<Math>

oy (o) () B9 () @ 3 B9

&) [ (SETUPP @ @O @@ @@
(3)(Gra) [Ex)
tan) ()35 ()

() (W) (SET UP) O @O @O @O @ @
(1) (Deg) [Exm)
2(X) 5in)45 (X) (&3 65 g *

G [ (SETUPP @O @O @@ @@
(FD (Deg) B

<Line>

15 sin)30(E9

<Math>

(31 (i 30 g

R @ (SET P @ @ @ @@ @
(1) (Deg) EXT)
G (sin')0.5*2 8

*1(X) can be omitted.

*2Input of leading zero is not necessary.
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B Logarithmic and Exponential Functions

* Be sure to specify Comp for Mode in the Setup screen.

Example

Operation

log 1.23 (logio1.23) = 0.08990511144

log28 =3

In 90 (log.90) = 4.49980967

10"2% = 16.98243652

(To obtain the antilogarithm of common
logarithm 1.23)

€*5=90.0171313

(To obtain the antilogarithm of natural
logarithm 4.5)

(=3)* = (=3) X (=3) x (-3) x (-3) = 81

-3*=—(3x3x3x3)=-81

1
123 (= 1237) = 1.988647795

2+3%x%64 —4=10

(g 1.23 E9

<Line>

(CALC)[F8)(>)[F4(logab)2()8 ] B9
<Math>

(MATH) (£2) (logab) 28 &8

(in)90 &
&) (og) (1091.23 69

(In] (¢")4.5 )

0@ A4E
D3R4E

<Line>

76 (A (7 )123E9
<Math>

AE 71237

<Line>
2@E3RIEMA( )e4E4E3"
<Math>

23X AT )3®64® (F4Ed

*IA (x¥) and \ take precedence over
multiplication and division.

# You cannot use a differential, quadratic
differential, integration, X, maximum/minimum
value, Solve, RndFix or log ab calculation
expression inside of a log ab calculation term.

# The Linear input mode and Math input mode
produce different results when two or more
powers are input in series, like: 2(A)3(A)2.

Linear input mode: 2A3/2 = 64
Math input mode: 232 =512

This is because the Math input mode internally
treats the above input as: 2/(3/(2)).
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H Hyperbolic and Inverse Hyperbolic Functions

* Be sure to specify Comp for Mode in the Setup screen.

Example Operation

sinh 3.6 = 18.28545536 8 (>) [F3 (HYP) (F1) (sinh)3.6 &9
cosh 1.5 —sinh 1.5 #8)(>) EA (HYP) 2 (cosh)1.5(=)
=0.2231301601 F)(sinh)1.5E3
=!8 (Display: —1.5) (n) [©)(Ans) g
(Proof of cosh x + sinh x = &%)

h (22 = 07953654612 <Line>
R ETY e @m 8 (>) BB (HYP) {8 cosh™) (020 1500 8

<Math>

Ee)(>) EB(HYP) [E8) (cosh™) 20 ® 15[

Determine the value of x
when tanh 4 x = 0.88

Y= tanh~'0.88 <Line>
4 (F8) () (F2 (HYP) [Fe) (tanh1)0.88 (5] 4 g
=0.3439419141 <Math>

(>)[F2(HYP)(Fg (tanh~")0.88 ® 49
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H Other Functions

* Be sure to specify Comp for Mode in the Setup screen.

Example Operation
V2 +v5 =3.65028154 ENEIN )20 6@ )5E
V@ +i)= 1.755317302 <Line>
+0.2848487846i @ @)

<Math>
@M eI ) E) @B & @ @) e

(=32 =(-3)x(-3)=9 O©@s30] =) &g

-32=—(83x3)=-9 ©3=) 9

1 12 <Line>

T 1 Q3@ D) D4E D) DE D )68

3 4 <Math>
(1@ EH1@3® & (EH1@4E

8l (=1x2x3x....x8) 8 @) [Fe) () (F3) (PROB) F1) (x!) £

=40320

336 x 42 x 49 =42 <Line>
@ [QET ) [A36X142(X149 0] B
<Math>

[@CT)36X)42(X) 49

What is the absolute value of
the common logarithm of % ?

3 <Line>
log—| = 0.1249387366

lloa & E9(>) B (NUM) D (Abs) (8 (3 D4 1) 8
<Math>
(F4) (MATH) (3] (Abs) [cg) 33 @ 4 B9

What is the integer part of (F8) (>>) (Fa) (NUM) [F2) (Int) (©) 3.5 [Exg)

-3.5? -3

What is the decimal part of (F8) (>>) (Fa) (NUM) (F3) (Frac) (©) 3.5 [Exg

-3.5? -0.5

What is the nearest integer (Fe) (>) (Fa) (NUM) [F5) (Intg) (&) 3.5 g

not exceeding—3.5? -4
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Hl Random Number Generation (Ran#)

This function generates a 10-digit truly random or sequentially random number that is greater
than zero and less than 1.

* A truly random number is generated if you do not specify anything for the argument.

Example Operation
Ran# (Generates a random number.) (Fe) (>>) (F3) (PROB) (F3) (Ran#) (g

(Each press of Ex§ generates a new random EXE
number.) EXE

* Specifying an argument from 1 to 9 generates random numbers based on that sequence.

* Specifying an argument of 0 initializes the sequence.*"

Example Operation
Ran# 1 (Generates the first random number in sequence 1.) (Fe) (™) (F3) (PROB)
(g (Ran#) (1) B9
(Generates the second random number in sequence 1.) Exg
Ran# 0 (Initializes the sequence.) (F4 (Ran#) (0] (&g
Ran# 1 (Generates the first random number in sequence 1.) | (F4(Ran#) (1] Exg

*'Changing to a different sequence or
generating a totally random number (without
an argument) initializes the sequence.
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H Coordinate Conversion

® Rectangular Coordinates ® Polar Coordinates

P(r.0)

» With polar coordinates, 6 can be calculated and displayed within a range of
—180°< 6 = 180° (radians and grads have same range).

* Be sure to specify Comp for Mode in the Setup screen.

Example Operation

Calculate r and 6° when x = 14 and y = 20.7 M (SETUP) @ ®® ®®®
1 I: - 24.98979792 (1) | [FD(Deg)Em
2 L 559281 — 5592839019 (6) [Fs) () [FB) (ANGL) (Fe) (™) 1) (Pol()
14()20.700

Calculate x and y when r = 25 and 6 = 56° (F2)(Rec()25 (3]56 O] g
1 |: 13.979]1 — 13.97982259 (x)
2 L20725 1 - 2072593931 (y)
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Hl Permutation and Combination

® Permutation e Combination
n! n!
nPr =5 nCr = =

* Be sure to specify Comp for Mode in the Setup screen.

o0 000
Example To calculate the possible number of different arrangements using 4
items selected from among 10 items

Formula Operation
10P4 = 5040 10 [P (F8) (™) (F3) (PROB) (F2) (:P-)4 X9

o0 00O
Example To calculate the possible number of different combinations of 4 items
that can be selected from among 10 items

Formula Operation
10Ca =210 10 (e (Fe) (™) (F3) (PROB) (F3) (-C.)4 g
M Fractions
How you should input fractions depends on the input mode that is currently selected.
Improper Fraction Mixed Fraction
7 51
Math input mode 3 3
(BED®R) (@ (=5) 2 O®RE)
743 241143
e AN / AN
Linear input mode Numerator Denominator Integer Part Denominator
Numerator
(@DEER) (BHDEAE)

¢ For information about the Math input mode, see “Input Operations in the Math Input Mode”
on page 1-3-8.

* Fraction calculation results are always reduced before being displayed.
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* Be sure to specify Comp for Mode in the Setup screen.

Example Operation
o 1 73 <Math>
5t3 750 (2)2@5® [H & (3 (==)3® 14 B9

1 1
2578 + 7572 = 6.066202547 x 10741

1 x 0.5 =0.25"
2

Display:
1.5+2.3i:3+§i P y342
2 10 +23110i

<Line>

2[e2)5([#) 321249

<Math>
@21 ®2578 ® (H) @21 ® 4572

<Line>

1@)2578 ([ 1E)4572 (9

<Math>
E1@20 X).56¢

<Line>

1@)2X).569

1.5(F) 2.3 (s (0] (i) &9
EDED*

<Math>

E1®EH1®3® H E1®4E9
<Line>

12 [O1&3HN1 (24069

*'When the total number of characters,
including integer, numerator, denominator
and delimiter marks exceeds 10, the fraction
is automatically displayed in decimal format.

*2Calculations containing both fractions and
decimals are calculated in decimal format.

*3Pressing once when converting the decimal

part of a complex number to a fraction first
displays the real part and imaginary part on
separate lines.

20050401




2-4-12
Function Calculations

Switching between improper fraction and mixed fraction format

Pressing the (a%H%) key toggles the display fraction between mixed fraction and
improper fraction format.

Switching between fraction and decimal format

|3+2

352 =
1.5 | 3.2
=
* If the calculation result includes a fraction, the display format (improper fraction or mixed
fraction) is in accordance with the “Frac Result” setting of the Setup screen. For details,
see “1-7 Using the Setup Screen”.

* You cannot switch from decimal format to mixed fraction format if the total number of digits
used in the mixed fraction (including integer, numerator, denominator, and separator
symbols) is greater than 10.

M Engineering Notation Calculations

Input engineering symbols using the engineering notation menu.
* Be sure to specify Comp for Mode in the Setup screen.

Example Operation
(stFT) (HEND (SET UP) @ (or ® 12 times)
@ (Eng) B
999k (kilo) + 25k (kilo) 999 (e (Fe) (™) (F8) () (F1) (EYSM) (Fe) (&) (F1) (k) ()
=1.024M (mega) 25(F1) (k) (g
9+ 10 =0.9 =900m (milli) 9(=]10(g L
=09 (Fe) (>) (Ee) (>) (E1) (EY'SM) [Fe) () [Fe) (>) (E3) (ENG)
=0.0009k (kilo) (F3 (ENG)*!
=0.9 (F2) (ENG)*?
=900m (F2) (ENG)*?

*'Converts the displayed value to the next higher ~ *2Converts the displayed value to the next lower
engineering unit, by shifting the decimal point engineering unit, by shifting the decimal point
three places to the right. three places to the left.
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2-5 Numerical Calculations

The following describes the items that are available in the menus you use when performing
differential/quadratic differential, integration, X, maximum/minimum value, and Solve
calculations.

When the option menu is on the display, press [F4 (CALC) to display the function analysis
menu. The items of this menu are used when performing specific types of calculations.

* {Solve/{d/dx}{d?/dx2)/{Jdx}{FMin}/{FMax}/{=(} ... {solve}/{differential)/
{quadratic differential}/{integration}/{minimum value}/{maximum value}/{X (sigma)}
calculations

H Solve Calculations

The following is the syntax for using the Solve function in a program.

Solve( f(x), n, a, b) (a: lower limit, b: upper limit, n: initial estimated value)
There are two different input methods that can be used for Solve calculations: direct
assignment and variable table input.

With the direct assignment method (the one described here), you assign values directly to
variables. This type of input is identical to that used with the Solve command used in the
PRGM mode.

Variable table input is used with the Solve function in the EQUA mode. This input method is
recommended for most normal Solve function input.

An error (Time Out) occurs when there is no convergence of the solution.
For information about Solve calculations, see page 4-3-1.
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M Differential Calculations [OPTN]-[CALC]-[d/dx]

To perform differential calculations, first display the function analysis menu, and then input
the values using the syntax below.

(CALC)[F3(d/dx) f(x) B a (3]0l
(a: point for which you want to determine the
derivative, rol: tolerance)

d
dldx (f (x), a) = Ef(a)
The differentiation for this type of calculation is defined as:

P i L4 AL @

) Ax

In this definition, infinitesimal is replaced by a sufficiently small 4x, with the value in the
neighborhood of f'(a) calculated as:

fla+ 4x)—f(a)

Flays——

In order to provide the best precision possible, this unit employs central difference to perform
differential calculations.

Using Differential Calculation in a Graph Function

* Omitting the tolerance (r0l) value when using the differential command inside of a graph
function simplifies the calculation for drawing the graph. In such a case, precision is
sacrificed for the sake of faster drawing. The tolerance value is specified, the graph is
drawn with the same precision obtained when you normally perform a differential
calculation.

* You can also omit input of the derivative point by using the following format for the
differential graph: Y2=d/dx(Y1). In this case, the value of the X variable is used as the
derivative point.
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o0 000
Example To determine the derivative at point x = 3 for the function
y =x%+4x?+ x - 6, with a tolerance of “t0l” =1e-5

Input the function f(x).
(F4)(CALC) [ (d/dx) (6D (A (3] (B (@) =606

Input point x = a for which you want to determine the derivative.

EE)

Input the tolerance value.
OeE 6B 0] dg?x{H“3+4HE+H—E=3le
EZ) 52
<Math>

(ad) (F4) (MATH) () (d/dlx) keD) (A B &
HEAEEFEBEDEE®E
&g

= I
A Cdeanan-el| o

#In the function f(x), only X can be used as a # In the Math input mode, the tolerance value is
variable in expressions. Other variables (A fixed at 1-10 and cannot be changed.
through Z excluding X, r, 6) are treated as

- # Inaccurate results and errors can be caused by
constants, and the value currently assigned to

' ! ' : - the following:
that variable is applied during the calculation. - discontinuous points in x values
# Input of the tolerance (rol) value and the - extreme changes in x values
closing parenthesis can be omitted. If you omit - inclusion of the local maximum point and local
tolerance (t0l) value, the calculator automati- minimum point in x values
cally uses a value for 1ol as 1e-10. - inclusion of the inflection point in x values
# Specify tolerance (tol) value of 1e-14 or less. - in.clusior? of undiffe.rentiable points in x Yalues
An error (Time Out) occurs whenever no - differential calculation results approaching zero

solution that satisfies the tolerance value can
be obtained.
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e Applications of Differential Calculations
* Differentials can be added, subtracted, multiplied or divided with each other.

d | d o
Wf(a) =f'(@, Kg (a)=g'(a)
Therefore:
f'(@) + g'(a), f'(a)x g'(a), etc.
« Differential results can be used in addition, subtraction, multiplication, and division, and in
functions.
2% f'(a), log (f'(a)), etc.
* Functions can be used in any of the terms (f (x), a, tol) of a differential.
d . .
I (sinx + cosx, sin0.5, 1E - 8), etc.

# You cannot use a differential, quadratic # Pressing during calculation of a differential
differential, integration, =, maximum/minimum (while the cursor is not shown on the display)
value, Solve, RndFix or log ab calculation interrupts the calculation.
expression inside a differential calculation # Always use radians (Rad mode) as the angle
term. unit when performing trigonometric differentials.
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M Quadratic Differential Calculations [OPTN]-[CALC]-[d?/dx?]

After displaying the function analysis menu, you can input quadratic differentials using the
following syntax.

(CALC) B3)(d¥dx?) fix)3Ja(3]tol
(a: differential coefficient point, tol: tolerance)

2 2
Lo = L

Quadratic differential calculations produce an approximate differential value using the

following second order differential formula, which is based on Newton’s polynomial

interpretation.

_ 2fla+3h)—27 fa+2h) + 270 f(a + h) — 490 f(a)+270 f(a — h) — 27 f(a — 2h) +2 f(a — 3h)
180n?

f"(@)

In this expression, values for “sufficiently small increments of /” are used to obtain a value
that approximates f”(a).

o0 00O
Example To determine the quadratic differential coefficient at the point where
x = 3 for the function y =x*+ 4x2+x -6
Here we will use a tolerance tol = 1 - 5
Input the function f(x).
(F4)(CALC) [E3)(a*/dx) @
@ =260

Input 3 as point a, which is the differential coefficient point.

B0
Input the tolerance value.
OB A8 dxe (5 o+ dHE+H—E 5
5] 1e-52
26
# In the function f(x), only X can be used as a # Input of the tolerance (r0/) value and the closing
variable in expressions. Other variables (A parenthesis can be omitted.

through Z excluding X, r, 6) are treated as
constants, and the value currently assigned to
that variable is applied during the calculation.

# Specify tolerance (tol) value of 1e-14 or less. An
error (Time Out) occurs whenever no solution that
satisfies the tolerance value can be obtained.
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<Math>
BMATHE @) RAB®  [EE(Eranrne)

dxe |x=3
@ BE®EE

25‘

¢ Quadratic Differential Applications

* Arithmetic operations can be performed using two quadratic differentials.
&? " d? "
TS @=f"a), -5 g@=g"@)
Therefore:

f@) + g"(@), f"(a)x g"(a), etc.

* The result of a quadratic differential calculation can be used in a subsequent arithmetic
or function calculation.

2 xf"(a), log (f"(a)), etc.
* Functions can be used within the terms (f(x), a, rol) of a quadratic differential expression.

2
% (sin x + cos x, sin 0.5, 1E - 8), etc.

# In the Math input mode, the tolerance value is # You can interrupt an ongoing quadratic differential

fixed at 1e-10 and cannot be changed. calculation by pressing the key.

# Using Quadratic Differential Calculation in a # Always use radians (Rad mode) as the angle unit
Graph Function (see page 2-5-2) when performing trigonometric quadratic

# Inaccurate results and errors can be caused differentials.
by the following: # You cannot use a differential, quadratic differen-
- discontinuous points in x values tial, integration, =, maximum/minimum value,
- extreme changes in x values Solve, RndFix or log ab calculation expression
- inclusion of the local maximum point and inside of a quadratic differential calculation term.

local minimum point in x values

inclusion of the inflection point in x values
inclusion of undifferentiable points in x
values

differential calculation results approaching
zero
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H Integration Calculations [OPTN]-[CALC]-[/dx]

To perform integration calculations, first display the function analysis menu and then input
the values using the syntax below.

@m [F3)(CALC)([F4) (Jdv) fx) ) a (3 b (3 ol

(a: start point, b: end point, tol: tolerance)

J( F), a, b, 10]) = J ;’ Foods

y
f(b) y=
fia) y=Ie
Area of Jb f(x)dx is calculated
0| a b o

As shown in the illustration above, integration calculations are performed by calculating
integral values from a through b for the function y = f (x) where a = x = b, and f (x) 2 0. This
in effect calculates the surface area of the shaded area in the illustration.

Example To perform the integration calculation for the function shown
below, with a tolerance of “tol” = 1e- 4

J.ls 2x2+3x +4) dx

Input the function f (x).
(&) @M (F3) (CALC) @) (Jdx) @) () 2 B @) () B @ &

Input the start point and end point.

OB

Input the tolerance value.

@O FECEHE+IES, 1.
&= 134

#1f f (x) < 0 where a = x = b, the surface area
calculation produces negative values (surface
areax—1).
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<Math>
(8 (MATH) E8) () D (Jdn) @ 5>
GEmEAOACION®E M JIEH +TE+ddx

134, GEEEEET

e Application of Integration Calculation
* Integrals can be used in addition, subtraction, multiplication or division.

I’ () dx + I’ 2(x) dx, etc.

* Integration results can be used in addition, subtraction, multiplication or division, in
functions. , ,
2 XJ f(x) dx, etc. log (J ]f(x) dx), etc.

* Functions can be used in any of the terms ( f(x), a, b, tol) of an integral.

cos 0.5
J. (sin x + cos x) dx = J(sin X+ cos x, sin 0.5, cos 0.5, 1E- 4)
sin 0.5

# In the Math input mode, the tolerance value is # Integration calculations can take a long time to

fixed at 1e-5 and cannot be changed. complete.

# In the function f(x), only X can be used as a # You cannot use a differential, quadratic
variable in expressions. Other variables (A differential, integration, X, maximum/minimum
through Z excluding X, 7, 6) are treated as value, Solve, RndFix or log ab calculation
constants, and the value currently assigned to expression inside of an integration calculation
that variable is applied during the calculation. term.

# Input of “ro” and closing parenthesis can be
omitted. If you omit “rol,” the calculator
automatically uses a default value of 1e-5.

20050401




2-5-9
Numerical Calculations

Note the following points to ensure correct integration values.

(1) When cyclical functions for integration values become positive or negative for different
divisions, perform the calculation for single cycles, or divide between negative and
positive, and then add the results together.

Positive
part ()

0 ‘ a c Negative part (S) A

Jb fexydx = J:f(x)dx + (,jf F)dx)

\ \
Positive part (S)  Negative part (S)

(2) When minute fluctuations in integration divisions produce large fluctuations in integration
values, calculate the integration divisions separately (divide the large fluctuation areas
into smaller divisions), and then add the results together.

f(x)

{
i
i

0 | a X1 X2 X3 Xa b

X1 X2
X1

j: f)dx = L fx)dx + J f)dx +....+ Jj fx)dx

# Pressing during calculation of an integral # An error (Time Out) occurs whenever no
(while the cursor is not shown on the display) solution that satisfies the tolerance value can
interrupts the calculation. be obtained.

# Always use radians (Rad mode) as the angle
unit when performing trigonometric
integrations.
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B > Calculations [OPTN]-[CALC]-[Z]

To perform X calculations, first display the function analysis menu, and then input the values
using the syntax below.

oW F(CALC)E (M) EI(E()ax B kD a@ S n

B
Z(ak, k, o, B, n) =Zak=aa+aa+1 Foeen +ap

k=o

(n: distance between partitions)

Example To calculate the following:
6

Y (k> -3k +5)

k=2

Use n = 1 as the distance between partitions.

(CALC)(D)(Z()[Z](K)|E':KE—3K+5: K.2:6:12
FEEmOKHE D =3
MOKDDHBEODOHDE

<Math>

EEMATHE(>)BE)@EEHK)  [E -
BEEE@mIKHE® = [kZ-3K+5)
mOHK®D® E k=2 =5

# You can use only one variable in the function for  # Input of n and the closing parentheses can be

input sequence ax. omitted. If you omit n, the calculator automati-
# Input integers only for the initial term (o) of cally uses n = 1.
sequence ak and last term (f) of sequence ax.  # In the Math input mode, the distance between

partitions (n) is fixed at 1 and cannot be
changed.
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e X Calculation Applications

 Arithmetic operations using X calculation expressions

Expressions: Si=Y ar Ta=7 b
k=1 k=1
Possible operations: Su+ T, Su — T, etc.
* Arithmetic and function operations using X calculation results
2 % S, log (S»), etc.

* Function operations using X calculation terms (ax, k)

X (sink, k, 1, 5), etc.

# You cannot use a differential, quadratic # Make sure that the value used as the final term
differential, integration, %, maximum/minimum Bis greater than the value used as the initial
value, Solve, RndFix or log ab calculation term o. Otherwise, an error will occur.

expression inside of a = calculation term. # To interrupt an ongoing < calculation (indicated

when the cursor is not on the display), press the
key.

20050401




2-5-12
Numerical Calculations

B Maximum/Minimum Value Calculations [OPTN]-[CALC]-[FMin)/[FMax]

After displaying the function analysis menu, you can input maximum/minimum calculations
using the formats below, and solve for the maximum and minimum of a function within
interval a = x £ b.

oMinimum Value

) E4) (CALC) [E8) (&) ET) (FMin) fx) CJ a ) b (D n

(a: start point of interval, b: end point of interval, n: precision (n = 1 to 9))

eMaximum Value

) E4)(CALC) [E8) (>) B3 (FMax) fx) ] a B b (D n

(a: start point of interval, b: end point of interval, n: precision (n = 1 to 9))

o0 000

Example 1 To determine the minimum value for the interval defined by start
point a = 0 and end point b = 3, with a precision of n = 6 for the
functiony =x2-4x +9

Input f(x).
(&g ) (F2) (CALC) (E8) (™) () (FMin) (61 (3 (5 (@) (6D (B (0 &

Input the interval a = 0, b = 3.

OO

Input the precision n = 6.

(e]
@ Anf
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Example 2 To determine the maximum value for the interval defined by start
point a = 0 and end point b = 3, with a precision of n = 6 for the

functiony = —x2 + 2x + 2

Input f(x).

(&d ) (F4) (CALC) 8 () B3 (FMax) @t BERE

Input the interval a = 0, b = 3.

OB
Input the precision n = 6.

(&]

)

# In the function f(x), only X can be used as a
variable in expressions. Other variables (A
through Z excluding X, r, 6) are treated as
constants, and the value currently assigned to
that variable is applied during the calculation.

# Input of n and the closing parenthesis can be
omitted.

# Discontinuous points or sections with drastic
fluctuation can adversely affect precision or
even cause an error.

# You cannot use a differential, quadratic
differential, integration, X, maximum/minimum
value, Solve, RndFix or log ab calculation
expression inside of a maximum/minimum
calculation term.

AnZ

# Inputting a larger value for n increases the
precision of the calculation, but it also increases
the amount of time required to perform the
calculation.

# The value you input for the end point of the
interval (b) must be greater than the value you
input for the start point (a). Otherwise an error
occurs.

# You can interrupt an ongoing maximum/
minimum calculation by pressing the key.

# You can input an integer in the range of 1 to 9
for the value of n. Using any value outside this
range causes an error.
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2-6 Complex Number Calculations

You can perform addition, subtraction, multiplication, division, parentheses calculations,
function calculations, and memory calculations with complex numbers just as you do with the
manual calculations described on pages 2-1-1 and 2-4-7.

You can select the complex number calculation mode by changing the Complex Mode item
on the Setup screen to one of the following settings.

¢ {Real} ... Calculation in the real number range only*

« {a+bi} ... Performs complex number calculation and displays results in rectangular
form

* {r«£6} ... Performs complex number calculation and displays results in polar form*2

Press (F3) (CPLX) to display the complex calculation number menu, which contains the
following items.

e {i} ... {imaginary unit i input}

* {Abs}/{Arg} ... obtains {absolute value}/{argument}

¢ {Conj} ... {obtains conjugate}

* {ReP}/{ImP} ... {real}/{imaginary} part extraction

e {(»pr2L0}{»a+bi} ... converts the result to {polar}/{rectangular} form

*! When there is an imaginary number in the # Solutions obtained by the Real, a+bi and r£6
argument, however, complex number modes are different for power root (x’) calculations
calculation is performed and the result is when x < 0 and y = m/n when n is an odd number.
displayed using rectangular form. Example:

Examples: 3 (- 8) =—2 (Real)
In 2i =0.6931471806 + 1.570796327i =1 + 1.732050808i (a-+bi)
In2i +In (- 2) = (Non-Real ERROR) =260 (r£0)

*2 The display range of 6 depends on the angle
unit set for the Angle item on the Setup
screen.

*Deg...-180< 6 =180
*Rad..-t<60=sn
*Gra ... —200 < 6 =200
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H Arithmetic Operations [OPTN]-[CPLX]-[i]

Arithmetic operations are the same as those you use for manual calculations. You can even
use parentheses and memory.

o0 00O
Example 1 (1 + 2i) + (2 + 3i)

(&g @) [F3) (CPLX) CI+Z10+02+31 ) -
OOHE@EOD T
DBEEODE

o0 000
Example2 (2 +i)x(2-1i)

(&9 M) (3 (CPLX) (ZHLIH(Z-1)
U@®EAEOD 5
XOEEOE

H Reciprocals, Square Roots, and Squares

Example (3 +1)

(&d @m [F3) (CPLX)
EEIV I OBBEGODEE

T3+

[ 5]

1. 79531738
+6. 224843 TE401

=

Hl Complex Number Format Using Polar Form

Example 2,30 x 3245 =6/75

(F) () (SET UP) @ @ @ @@ @
(1 (Deg) @ (E3)(r£6) BT

(ad (2] () (E61) (<) (3) (@) (%) (3]

(e (k67 (<) (2) (3] 9

2L38M 3245

2LTS ‘

# You can also use (sir) (0] (i) in place of
(E3)(CPLX) ED (7).
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H Absolute Value and Argument [OPTN]-[CPLX]-[Abs]/[Arg]

The unit regards a complex number in the form a + bi as a coordinate on a Gaussian plane,
and calculates absolute value | Z|and argument (arg).

o0 000
Example To calculate absolute value (r) and argument (6) for the complex
number 3 + 4i, with the angle unit set for degrees
Imaginary axis

ab-———————

Real axis

I
I

I

I

I

I

I

I

I

I

|

0 3

(F3)(CPLX) [E2) (Abs) |F|b5 Ta+d1 0
B®@Eq)

(Calculation of absolute value)

(F3)(CPLX) [E3)(Arg) |Hr~g (oAl
BBE@E®

(Calculation of argument)

23, 13@19235|

H Conjugate Complex Numbers [OPTN]-[CPLX]-[Conj]

A complex number of the form a + bi becomes a conjugate complex number of the form
a— bi.

Example To calculate the conjugate complex number for the complex number 2
+4i

(&g @) (£3) (CPLX) (F4) (Conj) Conda (Z+d10 i
@®E@E ) '

# The result of the argument calculation differs
in accordance with the current angle unit
setting (degrees, radians, grads).
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H Extraction of Real and Imaginary Parts [OPTN]-[CPLX]-[ReP)/[ImP]

Use the following procedure to extract the real part a and the imaginary part b from a
complex number of the form a + bi.

o0 00O
Example To extract the real and imaginary parts of the complex number 2 + 5i

3 (CPLX) F8)(>) [Fi) (ReP) |EE-F' Tt ]
2@ B F>)FIGH DD

(Real part extraction)

2|

(F3)(CPLX) [E8) () [E (ImP) |ImF‘ (2510
QEFEERCG)FEODE

(Imaginary part extraction)

# The input/output range of complex numbers is # The following functions can be used with

normally 10 digits for the mantissa and two complex numbers.

digits for the exponent. N2 Aw), NN In, log, log,b, 107 ¢,
# When a complex number has more than 21 Int, Frac, Rnd, Intg, RndFix(, Fix, Sci, ENG,

digits, the real part and imaginary part are EIWG, cLL] f‘ atl., dlc

displayed on separate lines.

# When either the real part or imaginary part of
a complex number equals zero, that part is not
displayed in rectangular form.
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H Polar and Rectangular Form Transformation
[OPTN]-[CPLX]-[»r £ 6)/[»a+bi]

Use the following procedure to transform a complex number displayed in rectangular form to
polar form, and vice versa.

Example To transform the rectangular form of complex number 1 + V3i to its
polar form

ENESET P@@®O®®®

FD(Deq) ® [ (a+hi) BT

MOBOEAEIVHEBD) 1+CI30irr<n

@ 6 (CPLX) FD () 8 () B (> £6) 68 2468

(2] () (kem) (<) (6] @ zzaaraﬂfii .
) (CPLX) 8 (>) A (> a+bi) 8 . t
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2-7 Binary, Octal, Decimal, and Hexadecimal
Calculations with Integers

You can use the RUN « MAT mode and binary, octal, decimal, and hexadecimal settings to
perform calculations that involve binary, octal, decimal and hexadecimal values. You can also
convert between number systems and perform bitwise operations.

* You cannot use scientific functions in binary, octal, decimal, and hexadecimal calcula-
tions.

* You can use only integers in binary, octal, decimal, and hexadecimal calculations, which
means that fractional values are not allowed. If you input a value that includes a decimal
part, the calculator automatically cuts off the decimal part.

* |f you attempt to enter a value that is invalid for the number system (binary, octal,
decimal, hexadecimal) you are using, the calculator displays an error message. The
following shows the numerals that can be used in each number system.

Binary: 0, 1

Octal: 0,1,2,3,4,5,6,7

Decimal: 0, 1,2, 3,4,5,6,7,8,9

Hexadecimal: 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F

* Negative binary, octal, and hexadecimal values are produced using the two’s comple-
ment of the original value.

* The following are the display capacities for each of the number systems.

Number System Display Capacity
Binary 16 digits
Octal 11 digits
Decimal 10 digits
Hexadecimal 8 digits
The alphabetic characters used in the Normal Text A B | ¢ D E F
hexadecimal number appear differently on HexadacimalValteal A B c D E F
g;.lea :—jalii)elfg to distinguish them from text o e D)
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Binary, Octal, Decimal, and Hexadecimal Calculations with Integers

* The following are the calculation ranges for each of the number systems.

Binary Values

Positive: 0 = x = 111111111111111
Negative: 1000000000000000 = x = 1111111111111111

Octal Values
Positive: 0= x = 17777777777
Negative: 20000000000 = x = 37777777777

Decimal Values
Positive: 0 = x = 2147483647
Negative: —2147483648 = x = —1

Hexadecimal Values
Positive: 0 = x = 7FFFFFFF
Negative: 80000000 = x = FFFFFFFF

® To perform a binary, octal, decimal, or hexadecimal calculation

[SET UP]-|MEE|-[Dec]/[Hex]/[Bin]/[Oct]
1. In the main menu, select RUN « MAT.

2. Press [MEND (SET UP)® and then specify the default number system by pressing
(F2) (Dec), (F3)(Hex), [F3)(Bin), or (F5)(Oct) for the Mode setting.

3. Press to change to the screen for calculation input. This causes a function menu
with the following items to appear.

* {d~0}/{LOG}/{DISP} ... {number system specification}/{bitwise operation}/
{decimal/hexadecimal/binary/octal conversion} menu
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H Selecting a Number System

You can specify decimal, hexadecimal, binary, or octal as the default number system using
the Setup screen.

® To specify a number system for an input value

You can specify a number system for each individual value you input. Press (F1)(d~0) to

display a menu of number system symbols. Press the function key that corresponds to the
symbol you want to select and then input the value.

* {d}/{h}/{b}/{0} ... {decimal}/{hexadecimal}/{binary}/{octal}

® To input values of mixed number systems

o0 000
Example To input 12310 or 10102, when the default number system is
hexadecimal
(5] (WD) (SET UP) @ (£3) (Hex) (EXT |d123 |
BEEEEETE
ED)(d~0) EN)(d) ] (@) (3) B9
ROMHDODO |h1lalEl |
BEEEEEER
H Arithmetic Operations
o0 000
Example 1 To calculate 101112 + 110102
(s1F) (ER) (SET UP) ® (F4) (Bin) (EXM BTITFITBIE oot
OoO@mA

DOOO0OE
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o0 000
Example 2 To input and execute 123s x ABC1s, when the default number system is

decimal or hexadecimal

(W) (SET UP) @ (F2) (Dec) B |n123xhﬁac N |
& F(d~0)F (o) D @D B X
F(h @ E
(Exm) (F3) (DISP) (F2) (»Hex) Exg A= rHex
HEAZTAF4
H Negative Values and Bitwise Operations
Press [F2)(LOG) to display a menu of negation and bitwise operators.
* {Neg} ... {negation}*?
* {Not}/{and}/{or}/{xor}/{xnor} ... (NOT}**/{AND}/{OR}/{XOR}/{XNOR}*4
® Negative Values
o0 000
Example To determine the negative of 1100102
(sF) (WD) (SET UP) @ (F4) (Bin) (X Hes 116G18
&9 3 (LOG) FT (Neg) 11111111118811 168
OOOQ0MODOE
eBitwise Operations
eoeocooe
Example 1 To input and execute “1201s and AD1s”
(W) (SET UP) @ (F3) (Hex) XM | 1Z8andAl
@ @ @ F3(LOG) HEEAEEZ A
(and)A) (@' ¢
*1 See page 2-7-1. # Negative binary, octal, and hexadecimal values
*2 two's complement are produced by taking the bjnary two’s
v , o complement and then returning the result to the
oneisicomplementBiivissicomplement) original number base. With the decimal number
*4 bitwise AND, bitwise OR, bitwise XOR, base, negative values are displayed with a minus
bitwise XNOR sign.
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Binary, Octal, Decimal, and Hexadecimal Calculations with Integers

o0 000
Example 2 To display the result of “36s or 11102 as an octal value

[EW) (SET UP) ® (F8) (Oct) [EXT) |35c-r~b1 118 S |
(3) (6] F2J(LOG)

(F4) (or) @M (F1) (d~0) (F3) (b)

OO@DO

o0 000
Example 3 To negate 2FFFED1s

(s4F7) (WD) (SET UP) @ [E3) (Hex) XM [F=t. ZFFFED
2 (LOG) 3 (Not) FFDGPa12

EHHE D" EE

® Number System Transformation
Press (F3)(DISP) to display a menu of number system transformation functions.

* {»-Dec}/{»Hex}/{»Bin}/{»Oct} ... transformation of displayed value to its {decimal}/
{hexadecimal}/{binary}/{octal} equivalent

® To convert a displayed value from one humber system to another
o0 00O
Example To convert 2210 (default number system) to its binary or octal value

(&9 @ [ (SET UP)® (72 (Dec) ) [422 o3|

ED(d~0)ED(d) (@) 2] B9
) (DISP) {3 (»Bin) 9 AnsrEin
HEERAREEEEE 1AL 1A
8 (»Oct) g Ansk0ct
BEEEREEERZ S

*! See page 2-7-1.
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Matrix Calculations

2-8 Matrix Calculations

From the Main Menu, enter the RUN - MAT mode, and press (1) (»MAT) to perform Matrix
calculations.

26 matrix memories (Mat A through Mat Z) plus a Matrix Answer Memory (MatAns), make it
possible to perform the following matrix operations.

* Addition, subtraction, multiplication
¢ Scalar multiplication calculations

* Determinant calculations

¢ Matrix transposition

* Matrix inversion

* Matrix squaring

» Raising a matrix to a specific power

* Absolute value, integer part extraction, fractional part extraction, maximum integer
calculations

* Matrix modification using matrix commands

The maximum number of rows that can be specified for a matrix is 255, and the maximum
number of columns is 255.

# About Matrix Answer Memory (MatAns) * Whenever you perform a matrix calculation, the
The calculator automatically stores matrix current Matrix Answer Memory contents are
calculation results in Matrix Answer replaced by the new result. The previous
Memory. Note the following points about contents are deleted and cannot be recovered.
Matrix Answer Memory. * Inputting values into a matrix does not affect

Matrix Answer Memory contents.
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B Inputting and Editing Matrices

Pressing (F1) (™ MAT) displays the Matrix Editor screen. Use the Matrix Editor to input and
edit matrices.

mxn ... m (row) X n (column) matrix
None... no matrix preset

* {(DEL}/{DEL-A} ... deletes {a specific matrix}/{all matrices}

* {DIM} ... {specifies the matrix dimensions (number of cells)}

® Creating a Matrix

To create a matrix, you must first define its dimensions (size) in the Matrix Editor. Then you
can input values into the matrix.

¢ To specify the dimensions (size) of a matrix

o0 000
Example To create a 2-row x 3-column matrix in the area named Mat B

Highlight Mat B.

) Maltix
al. =
Mat B iHope |
(F3)(DIM) (This step can be omitted.)
Specify the number of rows. CEE=
@ MiDimension m+n
Specify the number of columns. M h
B]ET M
B 1 F 3

? ‘
¢ All of the cells of a new matrix contain the value 0.

# If “Memory ERROR” remains next to the matrix ~ means there is not enough free memory to create
area name after you input the dimensions, it the matrix you want.
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e To input cell values

eeo0o0oe
Example To input the following data into Matrix B :
|:1 2 3
4 5 6
The following operation is a continuation of the example calculation on the previous page.
D@ EG E E ! 2 3
[ [ 2 3
@ e (E g (6 E A p—
(Data is input into the highlighted cell.
Each time you press [, the highlighting &
moves to the next cell to the right.)
To exit the Matrix input screen, press (EX). Matrix
[Mat. A LI )

# You cannot input complex numbers into # You can see the entire value assigned to a cell
the cell of a matrix. by using the cursor keys to move the highlight-

# Displayed cell values show positive ing to the cell whose value you want to view.
integers up to six digits, and negative # The amount of memory required for a matrix is 9
integers up to five digits (one digit used for bytes per cell. This means that a 3 x 3 matrix
the negative sign). Exponential values are requires 81 bytes of memory (3 x 3 x 9 = 81).
shown with up to two digits for the
exponent. Fractional values are not
displayed.
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® Deleting Matrices

You can delete either a specific matrix or all matrices in memory.

® To delete a specific matrix

1. While the Matrix Editor is on the display, use @ and @ to highlight the matrix you
want to delete.

2. Press (F1)(DEL).

3. Press ([F1(Yes) to delete the matrix or (Fg) (No) to abort the operation without deleting
anything.

¢ To delete all matrices
1. While the Matrix Editor is on the display, press (F2) (DEL-A).

2. Press (F1)(Yes) to delete all matrices in memory or (FeJ(No) to abort the operation
without deleting anything.

# The indicator “None” replaces the

# Inputting the format or changing the dimensions
dimensions of the matrix you delete.

of a matrix deletes its current contents.
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H Matrix Cell Operations

Use the following procedure to prepare a matrix for cell operations.

1. While the Matrix Editor is on the display, use @ and ® to highlight the name of the
matrix you want to use.
You can jump to a specific matrix by inputting the letter that corresponds to the matrix
name. Inputting (N), for example, jumps to Mat N.
Pressing [ (Ans) jumps to the Matrix current Memory.
2. Press (e and the function menu with the following items appears.
* {R-OP} ... {row operation menu}
* {ROW}
* {DEL}/{INS}/{ADD} ... row {delete}/{insert}/{add}
*{COL}
* {DEL}/{INS}/{ADD} ... column {delete}/{insert}/{add}
* {EDIT} ... {cell editing screen}
All of the following examples use Matrix A.

® Row Calculations

The following menu appears whenever you press (Fi) (R-OP) while a recalled matrix is on the
display.

* {Swap} ... {row swap}

¢ {xRw} ... {product of specified row and scalar}

* {xRw+} ... {addition of one row and the product of a specified row with a scalar}

* {Rw+} ... {addition of specified row to another row}

® To swap two rows

o0 00O
Example To swap rows two and three of the following matrix :

1 2
Matrix A = |: 3 4}
5 6

(F1)(R-OP) £ (Swap)
Input the number of the rows you want to swap.

(2) 9 B)EE Fow OFeration

Swar Fow m¥Row n
m_:Z

(F8) (EXE) (or[Exg) A ] H
1 1 2
a[ 5 & |
3 3
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® To calculate the scalar multiplication of a row

o0 000
Example To calculate the product of row 2 of the following matrix and the scalar
4:

1 2
Matrix A = |: 3 4 }
5 6

(R-OP) (F2) (xRw)
Input multiplier value.

Row_ OFeralion
@ kxRow m+Fow m
Specify row number. |
| m &f. |
2 e
(F8) (EXE) (orE9) A ] z
1 1 a
a[ 12 |5]
3 s I

® To calculate the scalar multiplication of a row and add the result to another
row

o0 000
Example To calculate the product of row 2 of the following matrix and the scalar
4, then add the result to row 3 :

1 2
Matrix A = |: 3 4 }
5 6

(R-OP) (F3) (xRw+)
Input multiplier value.

@
Specify number of row whose product should be Fow OFeraLion
calculated. kxRow m+FHow nrRow m
2 0 i3
Specify number of row where result should be added.
EEE]

(8 (EXE) (or ) ‘FI I E
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¢ To add two rows together

o0 000
Example To add row 2 to row 3 of the following matrix :

1 2
Matrix A = |: 3 4 }
5 6

(F1)(R-OP) (F3) (Rw+)

Specify number of row to be added. Fow OFeralion
@ Fow m+Fow n+Eow n
Specify number of row to be added to. h
@
(Fe) (EXE) (or [Exg) A 1 2
Q]

® Row Operations
* {DEL} ... {delete row}

¢ {INS} ... {insert row}
* {ADD} ... {add row}

® To delete a row

o0 00O
Example To delete row 2 of the following matrix :

1 2
Matrix A = |: 3 4 }
5 6

® ] ]

(2 (ROW) E1)(DEL) A
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e To insert a row

o0 000
Example To insert a new row between rows one and two of the following
matrix :
1 2
Matrix A = |: 3 4 }
5 6
® AR 1 2
I | a
o
3 5 B
(2 (ROW) (2 (INS) A T &

® To add a row

o0 000
Example To add a new row below row 3 of the following matrix :

J

@@ = ] 7

1
Matrix A = |: 3
5

A~ N

(F2)(ROW) 3} (ADD) A

oW —
i—mm—
omcsm
—_—
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® Column Operations
* {DEL} ... {delete column}

* {INS} ... {insert column}
* {ADD} ... {add column}

e To delete a column

o0 000
Example To delete column 2 of the following matrix :

1 2
Matrix A = |: 3 4 }
5 6

® B 1 z
{ 1=
(F3)(COL) 1) (DEL) A
Y

e To insert a column

o0 000
Example To insert a new column between columns 1 and 2 of the following
matrix :
1 2
Matrix A = |: 3 4 }
5 6
® A1 _=
|[ I -]
C 3 y
3 5 B
(F3)(COL) [F3) (INS) A 1 ] 3
I | I 2
a[ 3 [ u]
3 5 o B
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® To add a column

o0 000
Example To add a new column to the right of column 2 of the following
matrix :
1 2
Matrix A = |: 3 4 }
5 6
® A 1 2
|[ I -]
C 3 y
3 5 B
CcOoL ADD A 1 g 3
B VB ) |[ I 2 ‘]
C 3 y i
3 5 B i
M Modifying Matrices Using Matrix Commands [OPTN]-[MAT]

¢ To display the matrix commands
1. From the Main Menu, enter the RUN « MAT mode.

2. Press to display the option menu.

3. Press (F2)(MAT) to display the matrix command menu.

The following describes only the matrix command menu items that are used for creating
matrices and inputting matrix data.

¢ {Mat} ... {Mat command (matrix specification)}

* {M—L} ... {Mat—List command (assign contents of selected column to list file)}

¢ {Det} ... {Det command (determinant command)}

¢ {Trn} ... {Trn command (transpose matrix command)}

¢ {Aug} ... {Augment command (link two matrices)}

¢ {Iden} ... {Identity command (identity matrix input)}

¢ {Dim} ... {Dim command (dimension check)}

o {Fill} ... {Fill command (identical cell values)}
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® Matrix Data Input Format [OPTN]-[MAT]-[Mat]
The following shows the format you should use when inputting data to create a matrix using E
the Mat command.
an a2 ... am
a2t Az ... ax
a;m a;nZ a;nn

=[[amn, arz, ..., an] [a, az, ..., a2 .... [Am1, @mz, ..., @mn] ]
— Mat [letter A through Z]

o0 000
Example 1 To input the following data as Matrix A :

[z ]

EIE(DHeDER(HDEOREE [[1:3-51L2 s &112Mal
EENEHNDEDEDE |F" |
& = (]) & 3 (1) 3 0w 2 (MAT)

(FD) (Mat) (i) (£61) (A)

E&g Matrix name A 1 H F]
I [- El 5
4‘ 2 2 uy 5] ‘

o O

# You can also use (i) (2] (Mat) in place of # An error occurs if memory becomes full as you
(F2) (MAT) [F1) (Mat). are inputting data.
# The maximum value of both m and n is 255. # You can also use the above format inside a

program that inputs matrix data.
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¢ To input an identity matrix
Use the Identity command to create an identity matrix.

[OPTN]-[MAT]-[Iden]

o0 00O
Example 2 To create a 3 x 3 identity matrix as Matrix A

(2 (MAT) [E8)(>) [ED) (Iden)
() & E (>) ED(Mat) @ew 61 (A) B

Number of rows/columns

® To check the dimensions of a matrix [OPTN]-[MAT]-[Dim]

Use the Dim command to check the dimensions of an existing matrix.

o0 000

Example 3 To check the dimensions of Matrix A, which was input in
Example 1
(™) (F2) (MAT) (Fe) (>) (F2) (Dim) fins
(8 (>) (E2) (Mat) {2 (X2 (A) 69 o[-

The display shows that Matrix A consists of two rows and three columns.

You can also use {Dim} to specify the dimensions of the matrix.
eoeocoe

Example 4 To specify dimensions of 2 rows and 3 columns for Matrix B

&0 ) (MAT) 68 (>) B3 (0im) - o7
) (>) ED (Mat) ) (9 (B) 68

& X ({) @B & E(HE E __I E 3
|
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® Modifying Matrices Using Matrix Commands

You can also use matrix commands to assign values to and recall values from an existing
matrix, to fill in all cells of an existing matrix with the same value, to combine two matrices
into a single matrix, and to assign the contents of a matrix column to a list file.

® To assign values to and recall values from an existing matrix

[OPTN]J-[MAT]-[Mat]

Use the following format with the Mat command to specify a cell for value assignment and
recall.

Mat X [m, n]

X e matrix name (A through Z, or Ans)
Moiieiieeeeeeeeceeiiirireeeeees row number

Tl eeereeeeeeineeeeeineeeenenees column number

o0 000

Example 1 Assign 10 to the cell at row 1, column 2 of the following matrix :

1 2
Matrix A = |: 3 4 }
5 6

1) @) ) & 2 (MAT) F (Mat) 18+Mat. AL1,2]
() (561) (A) ) () ([) (D (D 2]
G (=)(1) @9

1@

B0 B0 ED (> MAT) 63 T

o0 000
Example 2 Multiply the value in the cell at row 2, column 2 of the above
matrix by 5

(@ F2) (MAT) [ED) (Mat) Mat ALz.Z1%5
(i) (26T (A) or) (B ([ )2 D (2
&M= (])X 6E E
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o To fill a matrix with identical values and to combine two matrices into a

single matrix [OPTN]-[MAT]-[Fill}/[Aug]
Use the Fill command to fill all the cells of an existing matrix with an identical value and the
Augment command to combine two existing matrices into a single matrix.

o0 000
Example 1 To fill all of the cells of Matrix A with the value 3

2 (MAT) {9 () @) (Fill) PO N
@ () 78 (>) F9) (Mat) () £20) (A) B8 é[-i 3]
(D (Mat) (@ (a0 (A) 62 o

o0 00O
Example 2 To combine the following two matrices :

=[] e-ld]

[ (MAT) [ (Aug) S
(D (Mat) @ @D (A) 3 - L S
D (Vat) (@ (=) (B) B8

# The two matrices you combine must have the # You can use Matrix Answer Memory to assign the

same number of rows. An error occurs if you results of the above matrix input and edit
try to combine two matrices that have operations to a matrix variable. To do so, use the
different number of rows. following syntax.

* Fill (n, Mat o) —> Mat

¢ Augment (Mat o, Mat ) — Mat y

In the above, ¢, B, and y are any variable
names A through Z, and n is any value.

The above does not affect the contents of Matrix
Answer Memory.
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® To assign the contents of a matrix column to a list
[OPTN]-[MAT]-[M—L]

Use the following format with the Mat—List command to specify a column and a list.

Mat — List (Mat X, m) — Listn
X = matrix name (A through Z, or Ans)
m = column number
n = list number

o0 00O
Example To assign the contents of column 2 of the following matrix to list 1 :

1 2
Matrix A = |: 3 4 }
5 6

EJ(MAT) (ML)

ED (Mat) @i Een (A) ] (2
ED(LIST)ED(List) (D
ED(List) (D

=] |

# You can also use (sir) (1] (List) in place of
ED(LIST) F (List).
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H Matrix Calculations [OPTN]-[MAT]

Use the matrix command menu to perform matrix calculation operations.

® To display the matrix commands
1. From the Main Menu, enter the RUN « MAT mode.

2. Press to display the option menu.

3. Press [F2)(MAT) to display the matrix command menu.
The following describes only the matrix commands that are used for matrix arithmetic
operations.

* {Mat} ... {Mat command (matrix specification)}

¢ {Det} ... {Det command (determinant command)}

¢ {Trn} ... {Trn command (transpose matrix command)}
¢ {Iden} ... {Identity command (identity matrix input)}

All of the following examples assume that matrix data is already stored in memory.
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® Matrix Arithmetic Operations [OPTN]-[MAT]-[Mat]/[Iden]

o0 00O
Example 1 To add the following two matrices (Matrix A + Matrix B) :

=[] eele 7]

2 (MAT) [F1) (Mat) [em) (x61) (A) ()
(F7) (Mat) (rs) (iog) (B) E2

i T

Ang___1 2 ‘

o0 000
Example 2 Calculate the product to the following matrix using a multiplier value
of5:
MatrixA=|: 12 :I
3 4
(8] lem) (F2) (MAT) [E1) (Mat) s __L_ B
90 (A) B [ al
eeocoe

Example 3 To multiply the two matrices in Example 1 (Matrix A x Matrix B)

(E2)(MAT) D) (Mat) (2 (£6T) (A) (%)
E (Mat) (el (og) (B) B9

-

fins___| 2 ‘

o0 000
Example 4 To multiply Matrix A (from Example 1) by a 2 x 2 identity matrix

(E2)(MAT) ([ED) (Mat) (2 (£6T) (A) (X)
E8) (™) ED (Iden) 2] 9

Number of rows and columns

-]

fins___| 2 ‘

# The two matrices must have the same # When performing matrix arithmetic operations,
dimensions in order to be added or inputting the Identity command at the location
subtracted. An error occurs if you try to of a matrix command (such as Mat A) makes it
add or subtract matrices of different possible to perform identity matrix
dimensions. calculations.

# For multiplication (Matrix 1 x Matrix 2), the
number of columns in Matrix 1 must match
the number of rows in Matrix 2. Other-
wise, an error occurs.
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® Determinant [OPTN]-[MAT]-[Det]
o0 000
Example Obtain the determinant for the following matrix :
1 2 3
Matrix A = 4 5 6
-1-2 0
2 (MAT) [E3) (Det) (F1) (Mat) Det Mat A
AEB -
o Matrix Transposition [OPTN]-[MAT]-[Trn]

A matrix is transposed when its rows become columns and its columns become rows.

o0 000
Example To transpose the following matrix :

1 2
Matrix A = 3 4

5 6
(F2) (MAT) (F3) (Trn) (F1) (Mat) fing ___1 2 3
D {20 (A) BB -7

# Determinants can be obtained only for square # The determinant of a 3 x 3 matrix is calculated

matrices (same number of rows and as shown below.

columns). Trying to obtain a determinant for a an an aw

matrix that is not square produces an error. IAl= |: ful e B :|
# The determinant of a 2 x 2 matrix is as as ass

calculated as shown below. = a11822833 + A12823831 + A13821832

an ar — 11323332 — A12A21A33 — A13A22a31
IAl= = anazz — aazt
azt az
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® Matrix Inversion

[OPTN]-[MAT]-[x~"]

o0 000
Example To invert the following matrix :

MatrixA=|:1 2:|
3 4

(EJ (MAT) 1) (Mat)
Een (A) e O] () B9

® Squaring a Matrix [OPTN]-[MAT]-[x?]

o0 000
Example To square the following matrix :

MatrixA=|:1 2:|
3 4

(EJ (MAT) E1) (Mat) (ew) (x67) (A) () B9

# Only square matrices (same number of rows
and columns) can be inverted. Trying to invert
a matrix that is not square produces an error.

# A matrix being inverted must satisfy the
conditions shown below.

# A matrix with a determinant of zero cannot be AA'=A"A=E= |: 10 ]
inverted. Trying to invert a matrix with 01
determinant of zero produces an error. The following shows the formula used to

# Calculation precision is affected for matrices invert Matrix A into inverse matrix A",
whose determinant is near zero. . |: ab ]

cd

A= 1 d-b
ad - bc - a

Note that ad — bc = 0.
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® Raising a Matrix to a Power

[OPTN]-[MAT]-[A]

Example To raise the following matrix to the third power :

MatrixA=|:1 2:|
3 4

(2 (MAT) (E1) (Mat) ([ (61} (A)
EICT

]

fins___| 2 ‘

® Determining the Absolute Value, Integer Part, Fraction Part, and
Maximum Integer of a Matrix [OPTN]-[NUM]-[Abs]/[Frac)/[Int)/[Intg]

Example To determine the absolute value of the following matrix :

Matrix A = [1 _2]
-3 4

8 (>) E2) (NUM) [ED (Abs)
(2 (MAT) (1) (Mat) [ (x61) (A)

# Determinants and inverse matrices are
subject to error due to dropped digits.

# You can use the following operation to transfer
Matrix Answer Memory contents to another

# Matrix operations are performed matrix (or when Matrix Answer Memory

individually on each cell, so calculations
may require considerable time to
complete.

# The calculation precision of displayed
results for matrix calculations is + 1 at the
least significant digit.

# If a matrix calculation result is too large to
fit into Matrix Answer Memory, an error
occurs.

contains a determinant to a variable).
MatAns — Mat o

In the above, o is any variable name A through
Z. The above does not affect the contents of
Matrix Answer Memory.
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M Performing Matrix Calculations Using Natural Input

¢ To specify the dimensions (size) of a matrix
1. In the RUN « MAT mode, press [ENY) (SET UP) (F1) (Math) EXTT) .
2. Press (F4 (MATH) to display the MATH menu.
3. Press (F1)(MAT) to display the following menu.
e {2x2} ... {inputs a 2 x 2 matrix}
¢ {3x3} ... {inputs a 3 x 3 matrix}
e {mxn} ... {inputs an m-row x n-column matrix (up to 6 x 6)}

o0 00O
Example To create a 2-row x 3-column matrix

(F3) (mxn) n]

Dimension m¥n

%I_

Specify the number of rows.

DE
Specify the number of columns.
BE
) [|:| 1] |:|]
ooad
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e To input cell values

o0 000
Example To perform the calculation shown below

1 - 33
13 2 x8
2 V5 6
The following operation is a continuation of the example calculation on the previous page.
OeEOHORE®RIBE® T 5 &5
HODOEC@A®E®AEV )E 13 = . 3
(CICIBICIEBIEE] 4
= 4 264]
26 17.828543832 42
EEF] EEE] [P

e To assign a matrix created using natural input to a MAT mode matrix

eoeocoe
Example To assign the calculation result to Mat J

() (2] (Mat) 68 () (Ans) (=) L 5 e

(@) (Mat) @) 0) () &9 [ 17.00854702 6]
Mat, Ans+Mat. J

& 4 264]

26 17.88824382 48
2233 Jm=n

# Pressing the key while the cursor is =2 O] 7

located at the top (upper left) of the matrix
will delete the entire matrix.

U E
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List Function

Alistis a storage place for multiple data items.

Chapter

This calculator lets you store up to 26 lists in a single file, and
you can store up to six files in memory. Stored lists can be used
in arithmetic and statistical calculations, and for graphing.

Element number Display range Cell Column
| \
List 1 List 2 List 3 List 4 List 5 | ( List 26 - List name
SuB — Sub name
- 1 56 1 107 {35 4 0
2 37 2 75 6 0 0
3 21 4 122 21 0 0
4 69 8 87 4.4 2 0
5 40 16 298 3 0 0
6 48 32 48 6.8 3 0
7 93 64 338 2 9 O | mow
8 30 128 49 8.7 0 8 0
3-1 Inputting and Editing a List
3-2 Manipulating List Data
3-3 Arithmetic Calculations Using Lists
3-4 Switching Between List Files
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Inputting and Editing a List

3-1 Inputting and Editing a List

When you enter the STAT mode, the “List Editor” will appear first. You can use the List Editor
to input data into a list and to perform a variety of other list data operations.

® To input values one-by-one

Use the cursor keys to move the highlighting to the list name, sub name or cell you want to
select.

List || Lzt 8| List 3| Lzt u|
E

[GRPHJCHLCJTESTIIHTR JOIST] I

The screen automatically scrolls when the highlighting is located at either edge of the
screen.

The following example is performed starting with the highlighting located at Cell 1 of List 1.

1. Input a value and press g to store it in the list.

(EI)ES) List ||List 2Lzt 3| List 4
ZUE

3
* The highlighting automatically moves down to the

next cell for input.

E W -

2. Input the value 4 in the second cell, and then input the result of 2 + 3 in the next cell.

@2 HEE List || List 8| Lt 3| st o

ZUE

3

LI

E W -

# You can also input the result of an expres- # You can input values up to 999 cells in a single list.
sion or a complex number into a cell.
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Inputting and Editing a List

® To batch input a series of values
1. Use the cursor keys to move the highlighting to another list.

List |IML:st 3|List 4
ZUE
3 I

2. Press X)({), and then input the values you want, pressing (#] between each
one. Press (F)(}) after inputting the final value.

EX(HEO@DEE I E()) L:stll“usta List u
U
[ 3
2 y |
3 5
y
{6783
3. Press [ to store all of the values in your list.
9 List 1| List 2]List 3] List u
UE
[ 3
2 y 1
3 5 g
) &
[GRFHJCALCITESTIHTEJOTST.

You can also use list names inside of a mathematical expression to input values into another
cell. The following example shows how to add the values in each row in List 1 and List 2, and
input the result into List 3.

1. Use the cursor keys to move the highlighting to the name of the list where you want the

calculation results to be input.
List 1| List Elmust u
ZUE _I

I El B

2. Press and input the expression.

FD(LIST)([FD(List) (1D List || List 2| List 3| List 4
. ZUE

ED(LIST)ED(List) (2] B I E B
z u 1 11
3 5 g 13
) .

i | EEl ©
# You can also use (sF) (1] (List) in place of # Remember that a comma separates values, so
[FD(LIST) [F1) (List). you should not input a comma after the final

value of the set you are inputting.
Right: {34, 53, 78}
Wrong: {34, 53, 78,}
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Inputting and Editing a List

M Editing List Values

® To change a cell value

Use the cursor keys to move the highlighting to the cell whose value you want to change.
Input the new value and press to replace the old data with the new one.

® To edit the contents of a cell

1. Use the cursor keys to move the highlighting to the cell whose contents you want to
edit.

2. Press (Fg)(>) (F2J (EDIT).
3. Make any changes in the data you want.

® To delete a cell
1. Use the cursor keys to move the highlighting to the cell you want to delete.

Ligt || List 3]st 3| Lzt u

ZUE

1
2
El 5 B 13
y

g
[GRPHJCHLCTESTIHTE OIS T ] I

2. Press (F6) (™) (F3) (DEL) to delete the selected cell and cause everything below it to be

shifted up.
Lizt ||List B)List 3] List o

ZUE

1 3 B

2 1 1

El B 1

y

]
[GRFH CHTRJOT ST D
# The cell delete operation does not affect cells neighboring lists, deleting a cell can cause
in other lists. If the data in the list whose cell related values to become misaligned.

you delete is somehow related to the data in
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Inputting and Editing a List

® To delete all cells in a list
Use the following procedure to delete all the data in a list.

1. Use the cursor key to move the highlighting to any cell of the list whose data you want
to delete.

2. Pressing (Fg) (™) (F4) (DEL-A) causes a confirmation message to appear.

3. Press (F1)(Yes) to delete all the cells in the selected list or (Fg](No) to abort the delete
operation without deleting anything.

® To insert a new cell
1. Use the cursor keys to move the highlighting to the location where you want to insert

the new cell.
List || List 8|List 3|zt u
ZUE
1 3 3 g
2 1 11
El B 13
y

2. Press [Fg) (™) [F8)(INS) to insert a new cell, which contains a value of 0, causing
everything below it to be shifted down.

Lizt || Last 2|List 3| Last 0
ZUE
1 3 3 g
2 1 1
El 5 B 13
1]
# The cell insert operation does not affect cells neighboring lists, inserting a cell can cause related
in other lists. If the data in the list where you values to become misaligned.

insert a cell is somehow related to the data in
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Inputting and Editing a List

H Naming a List

You can assign List 1 through List 26 “sub names” of up to eight bytes each.

® To name a list

1. On the Setup screen, highlight “Sub Name” and then press [F1)(On) [EXT).

2. Use the cursor keys to move the highlighting to the SUB cell of the list you want to
name.

List | List 2| List J|List U

UE
|
2
3
y
krt JonL CITEsT JIHTEJOTS T T

3. Type in the name and then press [Exg.

* To type in a name using alpha characters, press to enter the ALPHA-LOCK
mode.

Example: YEAR

Lizt I|Li$t g|Li¥t 3| Lift U
B(Y) &3 (E) 2D (A) B (R) -
:
y
WW[IIEFITEI

* The following operation displays a sub name in the RUN*MAT mode.

(ur) (] (List) 2 ar) (B ([ ) (@ () (B (1) B List 1l@]

(n = list number from 1 to 26)

# Though you can input up to 8 bytes for the # The List Editor SUB cell is not displayed when “Off”

sub name, only the characters that can fit is selected for “Sub Name” on the Setup screen.
within the List Editor cell will be displayed.
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Inputting and Editing a List

M Sorting List Values

You can sort lists into either ascending or descending order. The highlighting can be located
in any cell of the list.

® To sort a single list
Ascending order
1. While the lists are on the screen, press (F§) (™) (F1)(TOOL) [F1) (SRT-A).

sul Sort Lists Into
Ascending Order

How Mare
List=7: 1

[ZRTA [5RTD [TOF [ETH

2. The prompt “How Many Lists?:” appears to ask how many lists you want to sort. Here
we will input 1 to indicate we want to sort only one list.

sy L L
DEg Select List
List. HMo: |1
T T T

3. In response to the “Select List List No:” prompt, input the number of the list you want to

sort.
@ e Lizt || Last 2|Lest 3]st u
SUE
[ T B
Cl 3 1
3 5 g
y

Descending order

Use the same procedure as that for the ascending order sort. The only difference is that
you should press (F2)(SRT-D) in place of (F1)(SRT-A).
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® To sort multiple lists

You can link multiple lists together for a sort so that all of their cells are rearranged in
accordance with the sorting of a base list. The base list is sorted into either ascending order
or descending order, while the cells of the linked lists are arranged so that the relative
relationship of all the rows is maintained.

Ascending order
1. While the lists are on the screen, press (Fg)(>>) (F1)(TOOL) (F1) (SRT-A).

wy Sort Lists Into
Azcendina Order

How Mars
List=7: 1

[ZRTA [5RTD [TOF [ETH

2. The prompt “How Many Lists?:” appears to ask how many lists you want to sort. Here
we will sort one base list linked to one other list, so we should input 2.

@ 1 1 1 1 n
= sl Select
Ba=ze List
List Mot 1
T T T

3. In response to the “Select Base List List No:” prompt, input the number of the list you
want to sort into ascending order. Here we will specify List 1.

Mg s Select ) ‘:
Second List
List. HMo: |1
T T T

4. In response to the “Select Second List List No:” prompt, input the number of the list
you want to link to the base list. Here we will specify List 2.

2) Lizt || List 2|List 3]st u
ZUE

1] 1
3 B
5 B

1
2
El
y
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Descending order

Use the same procedure as that for the ascending order sort. The only difference is that
you should press (F2)(SRT-D) in place of [F(SRT-A).

# You can specify a value from 1 to 6 as the # If you specify a list more than once for a single
number of lists for sorting. sort operation, an error occurs.

An error also occurs if lists specified for sorting
do not have the same number of values (rows).
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Manipulating List Data

3-2 Manipulating List Data

List data can be used in arithmetic and function calculations. In addition, various list data
manipulation functions make manipulation of list data quick and easy.

You can use list data manipulation functions in the RUN+<MAT, STAT, TABLE, EQUA and
PRGM modes.

B Accessing the List Data Manipulation Function Menu

All of the following examples are performed after entering the RUN  MAT mode.
Press and then (F1)(LIST) to display the list data manipulation menu, which contains the
following items.
o {List}/{L—M}/{Dim}/{Fill}/{Seq}/{Min}/{Max}/{Mean}/{Med}/{Aug}/{Sum}/{Prod}/{Cuml}/
{%}{ 4}

Note that all closing parentheses at the end of the following operations can be omitted.

¢ To transfer list contents to Matrix Answer Memory [OPTN]-[LIST]-[L—M]
(F1)(LIST) (F2) (L—M) [F1) (List) <list number 1-26>
(3] (F1)(List) <list number 1-26> ... (3] [F1)(List) <list number 1-26> Exg
* You can skip input ([F1)(List) in the part of the above operation.
* All the lists must contain the same number of data items. If they don’t, an error occurs.
Example: List — Mat (1, 2) &g

o0 00O
Example To transfer the contents of List 1 (2, 3, 6, 5, 4) to column 1, and the
contents of List 2 (11, 12, 13, 14, 15) to column 2 of Matrix Answer

Memory
F1)(LIST) F2 (L->M) fins 1 F
E(Lisy D D -
ED(List) @ ‘I
5 u IS
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e To count the number of data items in a list [OPTN]-[LIST]-[Dim]
(F1)(LIST) (F3) (Dim) (F1) (List) <list number 1-26> [Exg

* The number of cells a list contains is its “dimension.”

o0 000

Example To count the number of values in List 1 (36, 16, 58, 46, 56)
(ad ) (F1) (LIST) E3) (Dim) Dim List 1 |
F(Lish) I 9 3

¢ To create a list or matrix by specifying the number of data items
[OPTN]-[LIST]-[Dim]

Use the following procedure to specify the number of data in the assignment statement
and create a list.

<number of data n> (=) (F1)(LIST) (F3) (Dim) (F1) (List)
<list number 1-26> g

n=1-999

o0 000
Example To create five data items (each of which contains 0) in List 1

(8 &) m ED(LIST) E3) (Dim)
E(List) (1] &9

You can view the newly created list by entering List | |List 2 |List 3| List u
the STAT mode. FUE

=W -
=]

Use the following procedure to specify the number of data rows and columns, and the matrix
name in the assignment statement and create a matrix.

X ({)<number of row m> (3] <number of column n> B0
) (LIST) [E3) (Dim) @M [F2) (MAT) [F1) (Mat) i@ <matrix name> g
m, n=1-255, matrix name: A-Z
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Example To create a 2-row x 3-column matrix (each cell of which
contains 0) in Matrix A

A X () R2BEEDIE(N)E
e (E1) (LIST) (E3) (Dim)
e (E2) (MAT) [E1) (Mat) (i) (£6T) (A) Bxe)

The following shows the new contents of Mat A. [= 1 2

¢ To replace all data items with the same value [OPTN]-[LIST]-[Fill]

(F1) (LIST) [F3) (Fill) <value> (3] (F1) (List) <list number 1-26>

o0 000
Example To replace all data items in List 1 with the number 3

(ad) {ormy) (FA) (LIST) [Fa) (Fill) Fill(s.List 14 5
B F(Listy(D O B9 e

The following shows the new contents of List 1.

List 1| List 2| List 3| List uy

ZUE

=W -
ww

® To generate a sequence of numbers [OPTNI]-[LIST]-[Seq]

[oem (F1)(LIST) (F5) (Seq) <expression> (3] <variable name> (3] <start value>
(3] <end value> (3] <increment> g

* The result of this operation is stored in ListAns Memory.

o0 000
Example To input the number sequence 12, 62, 112, into a list, using the function

f(x) = X2. Use a starting value of 1, an ending value of 11, and an
increment of 5

(69 &) (1 (LIST) ) (Seq) {20 @) (D ot
(20505 EE 0D é[-aé,-']
E| 121

Specifying an ending value of 12, 13, 14, or 15 produces the same result as shown above,
because all of them are less than the value produced by the next increment (16).

20050401




3-2-4
Manipulating List Data

® To find the minimum value in a list [OPTN]-[LIST]-[Min]

(F1)(LIST) (F§) (>) (F1) (Min) (Fe) (>) (Fe) (&) (F1) (List) <list number 1-26> (3] g

o0 00O
Example To find the minimum value in List 1 (36, 16, 58, 46, 56)

(Ad) [orm) (F9) (LIST) (Fe) (&>) (F1) (Miin) MintList 17 |
B (>) B (>) B (Lisy (D O 6B 18
® To find the maximum value in a list [OPTN]-[LIST]-[Max]

Use the same procedure as when finding the minimum value (Min), except press

(Fe) (>>) (Fa) (Max) in place of (Fe) () (F1) (Min).

e To find which of two lists contains the smallest value [OPTN]-[LIST]-[Min]
(F1)(LIST) (Fg) (>) (F1) (Min) [Fe) (™) (F8) (=) (F1) (List) <list number 1-26>
(3] (FI)(List) <list number 1-26>
* The two lists must contain the same number of data items. If they don’t, an error occurs.

* The result of this operation is stored in ListAns Memory.

o0 000
Example To find whether List 1 (75, 16, 98, 46, 56) or List 2 (35, 59, 58, 72, 67)
contains the smallest value

(FA)(LIST) (Fe) (&) (F1) (Min) Ani

6 (>) E)(>) F (Lish D & o[-

F(Lish @ I
o 5B

¢ To find which of two lists contains the greatest value [OPTN]-[LIST]-[Max]

Use the same procedure as that for the smallest value, except press (F§) (™) ([F2)(Max) in
place of (Fg)(>)[F1)(Min).
* The two lists must contain the same number of data items. If they don’t, an error
occurs.

* The result of this operation is stored in ListAns Memory.
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e To calculate the mean of data items [OPTN]-[LIST]-[Mean]

(F1)(LIST) (F§) (>) (F3) (Mean) (Fe) () (Fe) (>) (F1) (List) <list number 1-26> () g

o0 00O
Example To calculate the mean of data items in List 1 (36, 16, 58, 46, 56)

ED(LIST) F8) (™) [F3) (Mean) MeantLisl 17

8 (>) [Fe) (>) FD (List) (D O B9 42.4|

¢ To calculate the mean of data items of specified frequency
[OPTN]-[LIST]-[Mean]
This procedure uses two lists: one that contains values and one that indicates the frequency

(number of occurrences) of each value. The frequency of the data in Cell 1 of the first list is
indicated by the value in Cell 1 of the second list, etc.

* The two lists must contain the same number of data items. If they don’t, an error occurs.

(F)(LIST) [Fe) (=) (F3) (Mean) [Fe) (™) (F8) (&) (F1) (List)<list number 1-26 (data)>
(3] (F1)(List)<list number 1-26 (frequency)> (3] Exg
o0 000

Example To calculate the mean of data items in List 1 (36, 16, 58, 46, 56), whose
frequency is indicated by List 2 (75, 89, 98, 72, 67)

(ad) [orm) (F1) (LIST) (Fe) (>) (F3) (Mean) |P‘Ie-ar'|(LiEL 1.Lizt 22
8 (>) 8 () [F) (List) (D (5] 42, 874231297
ED(List) 2 O] &
® To calculate the median of data items in a list [OPTN]-[LIST]-[Med]
(F1)(LIST) (F§) (>) (F3) (Med) Fg) (™) (F6) (™) (F1) (List)<list number 1-26>
o0 o000

Example To calculate the median of data items in List 1 (36, 16, 58, 46, 56)

(&g e (FD) (LIST) (Fe) (™) (F4) (Med) MediantList 17

()@ () E(Lish) D 0) @ 5

20050401




3-2-6
Manipulating List Data

¢ To calculate the median of data items of specified frequency

[OPTN]-[LIST]-[Med]
This procedure uses two lists: one that contains values and one that indicates the frequency
(number of occurrences) of each value. The frequency of the data in Cell 1 of the first list is
indicated by the value in Cell 1 of the second list, etc.

* The two lists must contain the same number of data items. If they don’t, an error occurs.

F)(LIST) ) () (F4) (Med) (F8) (=) [F8) (&> ) (F1) (List) <list number 1-26 (data)>
(3] (F1)(List) <list number 1-26 (frequency)>(] [Ex)

o0 000
Example To calculate the median of values in List 1 (36, 16, 58, 46, 56), whose
frequency is indicated by List 2 (75, 89, 98, 72, 67)

(ad) e (F1) (LIST) E8) (D) (F4) (Med) MedianilList 1.List 2@
FE8)(>) [Fe) (>) ED(List) (D 2] 4
ED(List) (@)

® To combine lists [OPTN]-[LIST]-{Aug]

* You can combine two different lists into a single list. The result of a list combination
operation is stored in ListAns memory.

(F1)(LIST) (F§) (>) (F5) (Aug) (Fe) (>) (F8) (>) (F1) (List) <list number 1-26>
(5] (FA)(List) <list number 1-26>(]

eoocoe
Example To combine the List 1 (-3, -2) and List 2 (1, 9, 10)

(1) (LIST) 8} (>) (F8) (Aug) An3
8 (>) 68 () E) (List) (D D -
ED(List) (2 3 I
s
¢ To calculate the sum of data items in a list [OPTN]-[LIST]-[Sum]

) (LIST) 8 () [F8) () (F) (Sum) [F8) () [F) (List)<list number 1-26> &

o0 000
Example To calculate the sum of data items in List 1 (36, 16, 58, 46, 56)

(ad) e (F1) (LIST) E8) (&) (Fe) (>) ED (Sum) |Sum Cist 1

8 (>) F(List) D B9 212|

20050401




3-2-7

Manipulating List Data
¢ To calculate the product of values in a list [OPTN]-[LIST]-[Prod]
(F(LIST) [Fe) (>) [F8) (>>) (F2) (Prod) (Fe) (> ) (F1) (List)<list number 1-26> g

o0 o000
Example To calculate the product of values in List 1 (2, 3, 6, 5, 4)

(ad e FD (LIST) (Fe) (™) Fe) (™) (F2) (Prod) |Pmd List 1 |
B () E (Lish D BB 2o

¢ To calculate the cumulative frequency of each data item
[OPTN]-[LIST]-[Cumi]

(FO(LIST) [Fe) (>) Fe) (>) (F3) (Cuml) (F8) (™) (F1) (List) <list number 1-26> [Ex)

* The result of this operation is stored in ListAns Memory.

o0 00O
Example To calculate the cumulative frequency of each data item in List 1
(2,3,6,5,4)

(ED(LIST) Fe) (™) [Fe) (™) (F3) (Cuml)
F8(>) F(List) (1 B9 finZ

243=——
2+3+6= L
2+3+6+5= ————
2+3+6+5+4= —————pt

20

¢ To calculate the percentage represented by each data item
[OPTN]-[LIST]-[%]
FED(LIST) 8 () F8) (&) FD) (%) [E8) (>) FD (List)<list number 1-26>

* The above operation calculates what percentage of the list total is represented
by each data item.

* The result of this operation is stored in ListAns Memory.
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o0 00O
Example To calculate the percentage represented by each data item in List 1
(2,3,6,5,4)

ED(LIST) e () E8) (™) E4) (%)
E8)(>) ED (List) (] B

Anf
2/(2+3+6+5+4) x 100 = ——mt |
3/(2+3+6+5+4) x 100 = ——mt 2 I5
6/(2+3+6+5+4) x 100 = ——mt 3 an
5/(2+3+6+5+4) x 100 = ——mt 1 25
4/(2+3+6+5+4) x 100 = ——mt 5| an

¢ To calculate the differences between neighboring data inside a list
[OPTN]-[LIST]-[4]
(F1)(LIST) (F§) (>) (F&) (>) (FB) (4)<list number 1-26> [Ex)

* The result of this operation is stored in ListAns memory.

L N )
Example To calculate the difference between the data items in List 1
(1! 3! 8! 5’ 4)
(ad) [cem) (EX)(LIST) ([E8) (>) [E8) (>) S (4) —
1]
E] 3-1=—m |
8-3=—m @ H
5-8=—m 3 -3
4-5=——mt U -1
# You can specify the storage location in list # The number of cells in the new AList is one
memory for a calculation result produced by a less than the number of cells in the original list.

list calculation whose result is stored in ListAns # An error occurs if you execute AList for a list

memory. For example, specifying “4List 1 — List that has no data or only one data item.
2” will store the result of 4List 1 in List 2.
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3-3 Arithmetic Calculations Using Lists

You can perform arithmetic calculations using two lists or one list and a numeric value.

ListAns Memory

List E||: List :| Calculation results are

List

Numeric Value Numeric Value stored in ListAns Memory.

M Error Messages

* A calculation involving two lists performs the operation between corresponding cells.
Because of this, an error occurs if the two lists do not have the same number of values
(which means they have different “dimensions”).

* An error occurs whenever an operation involving any two cells generates a mathematical
error.

H Inputting a List into a Calculation

There are two methods you can use to input a list into a calculation.

¢ To input a specific list by name
1. Press to display the first Operation Menu.
« This is the function key menu that appears in the RUN<MAT mode when you press [0FN.

LIFTIMAT]C

2. Press ([F1)(LIST) to display the List Data Manipulation Menu.

3. Press (F1)(List) to display the “List” command and input the number of the list you want
to specify.
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¢ To directly input a list of values
You can also directly input a list of values using {, }, and [].

o0 00O
Example 1 To input the list: 56, 82, 64

EAX(()EEHOEERE |{55,82,54}|
(6] (@) G (2)(})
eoeoooe 4 6
Example 2 To multiply List 3 ( =|: 65 :| )by the Iist|: 0 :|
22 4

o) ED(LIST) ED) (List) (3] (%) fwe) (X ({) (6] (21 (@) (=] (@) (o) (B (3) &9

246
The resulting list |: 0 } is stored in ListAns Memory.

88

¢ To assign the contents of one list to another list
Use to assign the contents of one list to another list.

o0 00O
Example 1 To assign the contents of List 3 to List 1

E(LIST)ED (List) (3) (=) E) (List) (D) e

In place of (FO(LIST)(FD(List) (3] operation in the above procedure, you could input
= X(O)E@ 0O R EE O E R ().

o0 000
Example 2 To assign the list in ListAns Memory to List 1

ED(LIST) E) (List) (1) (&) (Ans) &) ED (List) (D
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Arithmetic Calculations Using Lists

¢ To recall the value in a specific list cell

You can recall the value in a specific list cell and use it in a calculation. Specify the cell
number by enclosing it inside square brackets.

eeocoe
Example To calculate the sine of the value stored in Cell 3 of List 2

(sin) ey (E) (LIST) ) (List) (2] (our) () ([) (3) () (S (1) )

¢ To input a value into a specific list cell

You can input a value into a specific list cell inside a list. When you do, the value that was
previously stored in the cell is replaced with the new value you input.

o0 000
Example To input the value 25 into Cell 2 of List 3

2 B &) N E(LIST) ED(List) (3) [ (B (1) @) @0 S (1) B9

H Recalling List Contents

o0 000
Example To recall the contents of List 1

ED(LIST) E)(Lish (D

* The above operation displays the contents of the list you specify and also stores them in
ListAns Memory. You can then use the ListAns Memory contents in a calculation.

® To use list contents in ListAns Memory in a calculation

o0 000
Example To multiply the list contents in ListAns Memory by 36

E(LIST) E) (List) () (&) (Ans) X (3] (€]
¢ The operation (F(LIST) (F1) (List) &#F) (&) (Ans) recalls ListAns Memory contents.

* This operation replaces current ListAns Memory contents with the result of the above
calculation.
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Arithmetic Calculations Using Lists

B Graphing a Function Using a List

When using the graphing functions of this calculator, you can input a function such as Y1 =
List 1 X. If List 1 contains the values 1, 2, 3, this function will produces three graphs: Y = X,
Y=2X,Y=3X.

There are certain limitations on using lists with graphing functions.

o0 000
Example To input the data 1, 2, 3 into List 1, and then graph the data in the
GRAPH mode

1. In the STAT mode, input 1, 2, 3 into List 1.
2. In the GRAPH mode, input the formula Y1=List 1X.

E)(List) (1 RoT) &g

3. Graph the data, which will produce three graphs.

H Inputting Scientific Calculations into a List

You can use the numeric table generation functions in the TABLE mode to input values that
result from certain scientific function calculations into a list. To do this, first generate a table
and then use the list copy function to copy the values from the table to the list.

o0 00O
Example To use the TABLE mode to create a number table for the formula (Y1 =
Xx2-1), and then copy the table to List 1 in the STAT mode

1. In the TABLE mode, input the formula Y1 = x2-1.

2. Create the number table.
b bl

R

1
[Forr (=P P [ERIT G-con [GFLT
3. Use ® to move the highlighting to the Y1 column.

4. Press @(LMEM) i CFD- ]
Store In
List Memor

ListCi~2&6]1: |

ol T

MR (355 [EnE [ERG
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Arithmetic Calculations Using Lists

5. Press (1) .

6. Enter the STAT mode to confirm that TABLE mode column Y1 has been copied to List 1.

List || List 8| Lest 3| Last u

=UE

I

2 3

3 B

y 15 ]
[GRPHJCHLCTE ST HTE 0TS T I

H Performing Scientific Function Calculations Using a List

Lists can be used just as numeric values are in scientific function calculations. When the
calculation produces a list as a result, the list is stored in ListAns Memory.

o0 000 4
Example TouseList3| 65 |to perform sin (List 3)
22

Use radians as the angle unit.

R @ ED (LIST) FD (List) (3)
-0.158

The resulting list |: 0.8268 } is stored in ListAns Memory.
—8E-3

In place of the (FO(LIST) [F1)(List) (3] operation in the above procedure, you could input
X)) @ODDEEEE R D0

1 4
Example To use List 1 |: 2 }and List 2 |: 5 :|to perform List 1List2
3 6

This creates a list with the results of 14, 25, 3°.
ED(LIST)ED(List) ) (A () (List) (2]
1

The resulting list |: 32 } is stored in ListAns Memory.
729
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3-4 Switching Between List Files

You can store up to 26 lists (List 1 to List 26) in each file (File 1 to File 6). A simple operation
lets you switch between list files.

e To switch between list files
1. From the Main Menu, enter the STAT mode.
Press [V (SET UP) to display the STAT mode Setup screen.

Stat Wind fAuto
Resid List iHone

L ame R
Frac Eesult idsc

Func Txre =

Grarh Func $0n 4
FILE

2. Use @ to highlight “List File”.

3. Press [F(FILE) and then input the number of the list file you want to use.

o0 000
Example To select File 3

ED(FILE)(3) Select File Ha.
E File[1~51% 3l
EXE [List File fFiles |

All subsequent list operations are applied to the lists contained in the file you select (List File
3 in the above example).
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Chapter

Equation Calculations

Your graphic calculator can perform the following three types of
calculations:

¢ Simultaneous linear equations
* Quadratic and cubic equations
* Solve calculations

From the Main Menu, enter the EQUA mode.

* {SIML} ... {linear equation with 2 to 6 unknowns}
* {POLY} ... {degree 2 or 3 equation}
* {SOLV} ... {solve calculation}

4-1
4-2
4-3
4-4

Simultaneous Linear Equations
Quadratic and Cubic Equations
Solve Calculations

What to Do When an Error Occurs

20050401
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4-1-1
Simultaneous Linear Equations

4-1 Simultaneous Linear Equations

Description
You can solve simultaneous linear equations with two to six unknowns.
¢ Simultaneous Linear Equation with Two Unknowns:

aix1 + bixz = ¢
azx1 + bax2 = c2

¢ Simultaneous Linear Equation with Three Unknowns:
aixt + bixz + c1xs = dh
azx1 + baxz + c2x3 = de
asx1 + baxz + caxs = ds

Set Up
[l 1. From the Main Menu, enter the EQUA mode.
Execution

2. Select the SIML (simultaneous equation) mode, and specify the number of unknowns
(variables).
You can specify from 2 to 6 unknowns.

3. Sequentially input the coefficients.

The cell that is currently selected for input is highlighted. Each time you input a
coefficient, the highlighting shifts in the sequence:

ar—>bi—>ci—...an—bn—cn— (n=2106)
You can also input fractions and values assigned to variables as coefficients.

You can cancel the value you are inputting for the current coefficient by pressing
at any time before you press to store the coefficient value. This returns to the
coefficient to what it was before you input anything. You can then input another value if
you want.

To change the value of a coefficient that you already stored by pressing [Exg, move the
cursor to the coefficient you want to edit. Next, input the value you want to change to.

Pressing (F3)(CLR) clears all coefficients to zero.
4. Solve the equations.
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Simultaneous Linear Equations
eeoco0o
Example To solve the following simultaneous linear equations for x, y, and z
4+ y - 2z =-1
X+ 6y + 3= 1
-5x+ 4y + z=-7
Procedure
@ W) EQUA
@ EY(SIML) B CnZ=dn )
[
F2(3) I u I -2 -1
? NEIEODE0DE - IR S
OEMEBEOE -7
CROBEDECDEE o GE [CLF [ERT
@ [F(SOoLv)
Result Screen
anAtbnYY+CRZ=drn
]
b -1
2 g
1
|REF‘T
# Internal calculations are performed using a 15- Because of this, precision is reduced as the
digit mantissa, but results are displayed using value of the determinant approaches zero. Also,
a 10-digit mantissa and a 2-digit exponent. simultaneous equations with three or more
# Simultaneous linear equations are solved by unknowns may take a very long time to solve.
inverting the matrix containing the coefficients  # An error occurs if the calculator is unable to find
of the equations. For example, the following a solution.
shows the solution (x1, x2, x3) of a simultane- L
ous linear equation with three unknowns # After calculation is complete, you can press
q : [F1) (REPT), change coefficient values, and then
re-calculate.
X1 ar bt a1 77" T di
|:x2}= |:a2 b2 cz} [dz}
X3 as bs c3 ds
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4-2 Quadratic and Cubic Equations

Description
You can use this calculator to solve quadratic equations and cubic equations.

¢ Quadratic Equation:
ax®+ bx+c=0(a#0)

¢ Cubic Equation:
ax®*+bx®+cx+d=0(a#0)

Set Up
B 1. From the Main Menu, enter the EQUA mode.
Execution

2. Select the POLY (higher degree equation) mode, and specify the degree of the
equation.
You can specify a degree 2 or 3.

3. Sequentially input the coefficients.

The cell that is currently selected for input is highlighted. Each time you input a
coefficient, the highlighting shifts in the sequence:

a—>b-c—..
You can also input fractions and values assigned to variables as coefficients.

You can cancel the value you are inputting for the current coefficient by pressing
at any time before you press to store the coefficient value. This returns to the
coefficient to what it was before you input anything. You can then input another value if
you want.

To change the value of a coefficient that you already stored by pressing [Ex§, move the
cursor to the coefficient you want to edit. Next, input the value you want to change to.

Pressing (F3)(CLR) clears all coefficients to zero.
4. Solve the equations.

# Internal calculations are performed using a # An error occurs if the calculator is unable to find
15-digit mantissa, but results are displayed a solution.
using a 10-digit mantissa and a 2-digit

# After calculation is complete, you can press
[F1)(REPT), change coefficient values, and then
# It may take considerable time for the re-calculate.
calculation result of cubic equations to
appear on the display.

exponent.
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Quadratic and Cubic Equations

o0 000
Example To solve the cubic equation (Angle unit = Rad)

x3-2x2-x+2=0

Procedure
@ MW EQUA
@ [F3(POLY)
E(3)
INHEEREEEDEEEE
@ [F1)(SOLV)

Result Screen

and +bHH E+ciA+d=H

L

2
REFT
Multiple Solutions (Example: x® + 3x2 + 3x + 1 = 0) M i+hHE+oH+d=0
i
| (D =3
-1
Complex Number Solution (Example: x3 + 2x2 + 3x + 2 = 0)
Complex Mode: Real (page 1-7-2) aH3+bHHE+i:H+d=EI
| CHENh
-1
Complex Mode: a + bi
aH3+bHE-¥:H+d=EI
|[ -0, 5+1. 32283
2| -0.5-1.3228i
3 -1
-1.2+1 . 3228756561
Complex Mode: r£6 aH3+bHE-;i:H+d=EI
I
a[ 1.~ 1,838
3 123, 1415
1.414213562
21932163451
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Solve Calculations

4-3 Solve Calculations

Description

The Solve Calculation mode lets you determine the value of any variable in a formula without
having to solve the equation.

Set Up
B 1. From the Main Menu, enter the EQUA mode.
Execution

2. Select the Solve Calculation mode, and input the equation as it is written.
If you do not input an equals sign, the calculator assumes that the expression is to the
left of the equals sign, and there is a zero to the right. *!

3. In the table of variables that appears on the display, input values for each variable.
You can also specify values for Upper and Lower to define the upper and lower limits of
the range of solutions. *2

4. Select the variable for which you want to solve to obtain the solution.
“Lft” and “Rgt” indicate the left and right sides that are calculated using the solution.*?

*An error occurs if you input more than one equals The closer the difference between the Lft and
sign. Rgt values is to zero, the lower degree of error

*2An error occurs if the solution falls outside the in the result.

range you specify. # The message “Retry” appears on the display
when the calculator judges that convergence is

*3Solutions are approximated using Newton’s © .
not sufficient for the displayed results.

method. Lft and Rgt values are displayed for
confirmation, because Newton’s method may
produce results that are the real solution.
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Solve Calculations

eeocoe

Example An object thrown into the air at initial velocity V takes time T to reach
height H. Use the following formula to solve for initial velocity V when
H =14 (meters), T = 2 (seconds) and gravitational acceleration is G =
9.8 (m/s?).
H=VT-1/2 GT?

Procedure

@ [N EQUA

@ (F3)(SOLV)
(ee) (-0 (H) &) (D (=) ) 23 (V) (o) (MBI OO E @GO
(i) (@2 (G) () () (T) (3 )

@ @DM@EIH=14)
@ Eg(V =0)
@EI(T=2)
@O BEEIG=9.28)

@ Press @ @ @ to highlight V = 0, and then press (Fg) (SOLV).

Result Screen

C1+22G6TE
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What to Do When an Error Occurs

4-4 What to Do When an Error Occurs

¢ Error during coefficient value input

Press the key to clear the error and return to the value that was registered for the
coefficient before you input the value that generated the error. Try inputting a new value
again.

® Error during calculation

Press the key to clear the error and display the coefficient. Try inputting values for the
coefficients again.

4 . . .
M Clearing Equation Memories
1. Enter the equation calculation mode (SIML or POLY) you want to use and
perform the function key operation required for that mode.

In the case of the SIML mode ((F1)), use the function keys to specify the number
of unknowns.

In the case of the POLY mode ([F2)), use the function keys to specify the degree
of the polynomial.

If you pressed (F3)(SOLV), advance directly to step 2.

2. Press (F2)(DEL).

3. Press (F1(Yes) to delete the applicable equation memories or (F6)(No) to abort
the operation without deleting anything.
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Graphing

Sections 5-1 and 5-2 of this chapter provide basic information
you need to know in order to draw a graph. The remaining
sections describe more advanced graphing features and functions.

Select the icon in the Main Menu that suits the type of graph you

want to draw or the type of table you want to generate.

* GRAPH ... General function graphing

* CONICS ... Conic section graphing
(5-1-5~5-1-6, 5-11-17~5-11-22)

* RUN-MAT ... Manual graphing (5-6-1 ~ 5-6-4)

e TABLE ... Number table generation (5-7-1~5-7-16)

* DYNA ... Dynamic Graph (5-8-1 ~ 5-8-8)

* RECUR ... Recursion graphing or number table generation
(5-9-1~5-9-10)

5-1 Sample Graphs

5-2 Controlling What Appears on a Graph Screen
5-3 Drawing a Graph

5-4 Storing a Graph in Picture Memory

5-5 Drawing Two Graphs on the Same Screen
5-6 Manual Graphing

5-7 Using Tables

5-8 Dynamic Graphing

5-9 Graphing a Recursion Formula

5-10 Changing the Appearance of a Graph

5-11 Function Analysis
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Sample Graphs

5-1 Sample Graphs

H How to draw a simple graph (1)

Description
To draw a graph, simply input the applicable function.

Set Up
B 1. From the Main Menu, enter the GRAPH mode.

Execution

2. Input the function you want to graph.
Here you would use the V-Window to specify the range and other parameters of the
graph. See 5-2-1.

3. Draw the graph.
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Sample Graphs

o0 000
Example To graph y = 3x2

Procedure
@ [@W GRAPH
@ @ (Exg)
@ [FE)(DRAW) (or Eg)

Result Screen

# Pressing while a graph is on the display
will return to the screen in step 2.
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Sample Graphs

H How to draw a simple graph (2)

Description
You can store up to 20 functions in memory and then select the one you want for graphing.

Set Up
B 1. From the Main Menu, enter the GRAPH mode.

Execution
2. Specify the function type and input the function whose graph you want to draw.

You can use the GRAPH mode to draw a graph for the following types of expressions:
rectangular coordinate expression, polar coordinate expression, parametric function,
X = constant expression, inequality.

(FI(TYPE) [F1)(Y=) ... rectangular coordinates
(F2)(r=) ... polar coordinates
(F3)(Parm) ... parametric function
(F3) (X=c) ... X = constant function
(F5) (CONV) [F1) (»Y=)~ [F§) (> Y<) ... changes the function type
(Fe) (>) F)(Y>)~[FA (Y<) ... inequality
Repeat this step as many times as required to input all of the functions you want.

Next you should specify which of the functions among those that are stored in memory
you want to graph (see 5-3-6). If you do not select specific functions here, the graph
operation will draw graphs of all the functions currently stored in memory.

3. Draw the graph.
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Sample Graphs

o0 000
Example Input the functions shown below and draw their graphs
Y1 =2x2%2-3,r2 =3sin20

Procedure
@ ([@W GRAPH
@ EITYPE)FE)(Y=)D SJENES
E(TYPE)[F2) (r=) (3] sin) (2 Eg
@ (Fg)(DRAW)

Result Screen

N
X

T

2
N

(Parametric) (Inequality)
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H How to draw a simple graph (3)

Description
Use the following procedure to graph the function of a parabola, circle, ellipse, or hyperbola.

Set Up
1. From the Main Menu, enter the CONICS mode.

Execution
2. Use the cursor @ @ keys to specify one of the function type as follows.

Graph Type Function
Parabola X=A(Y-K?Z+H
X=AY2+BY +C
Y=AX-H)2+K
Y=AX?+BX+C

Circle (X=H)?+ (Y - K)?=R?
AX2 +AY?2+BX+CY+D=0
Ellipse (X —H)? (Y = K)?
G-
Hyperbola (X —H)? (Y-K)2 1
A2 T B
(Y =K (X=H? _,
A2 B

3. Input values for the required variables.
4. Graph the function.
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Sample Graphs

o0 000
Example Graph the circle (X-1)? + (Y-1)? = 22

Procedure
@ [N CONICS
(ERCICIOICIET
@ HNMIDEE
@ (Fe)(DRAW)

Result Screen

()

V

|

(Parabola) (Ellipse)
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Sample Graphs

H How to draw a simple graph (4)

Description
You can specify the graph line style, if you want.

Set Up
B 1. From the Main Menu, enter the GRAPH mode.

Execution

2. Input the function you want to graph.
Here you would use the V-Window to specify the range and other parameters of the
graph. See 5-2-1.

3. Select the line style.
(FA(STYL) F1)(—) ... Normal (initial default)
(F2) (==) ... Thick (twice the thickness of Normal)
(F3) (=) ... Broken (thick broken)
(4 () ... Dot (dotted)
4. Draw the graph.

The line style selection is valid only when “Connect” is selected for “Draw Type” on the Setup
screen.

# The initial default line setting for an inequality # You can change the graph line style while in the
(Y>, Y<) is dot plot type. GRAPH, TABLE or RECUR mode.
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Example  To graphy = 3x2
Procedure
@ [N GRAPH

@ B)(TYPE)ED(Y=)(E) &g
@ @ FI(STYL)[E3) () BXT

@ (Eg)(DRAW) (or [B))

Result Screen

(Normal)

(Thick)
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Controlling What Appears on a Graph Screen

5-2 Controlling What Appears on a Graph Screen

B V-Window (View Window) Settings

Use the View Window to specify the range of the x- and y-axes, and to set the spacing
between the increments on each axis. You should always set the V-Window parameters you
want to use before graphing.

® To make V-Window settings
1. From the Main Menu, enter the GRAPH mode.
2. Press (F3) (V-WIN) to display the V-Window setting screen.

Rectangular coordinate parameter View Windaow
Xmin ... Minimum x-axis value maxr &
. . scaleil
Xmax ... Maximum x-axis value dot =@.1

Ymin  f-%.1

Xscale ... Spacing of x-axis increments max 3.1
INIT [TRIG[ETD

Xdot ... Value that corresponds to one x-axis dot

Ymin ... Minimum y-axis value Wiew Window
. . Ymin =-3.1
Ymax ... Maximum y-axis value max

. L scalegl'
Yscale ... Spacing of y-axis increments
max =

Polar coordinate parameter Flchib
THIT [TRIG[ETD

TOmin ... T, @ minimum values
TOmax ... T, 6 maximum values
Téptch ... T, 6 pitch

3. Press (® to move the highlighting and input an appropriate value for each parameter,
pressing (Exg after each.
* {INIT}{TRIG}/({STD} ... V-Window {initial settings}/{initial settings using specified
angle unit}/{standardized settings}
* {STO}{RCL} ... V-Window setting {store}/{recall}

After settings are the way you want them, press or EXT (QUIT) to exit the V-Window
setting screen.*’!

*'Pressing [Ex§ without inputting anything while
M is displayed exits the V-Window setting
screen.
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Controlling What Appears on a Graph Screen

¢ V-Window Setting Precautions
* Inputting zero for TO ptch causes an error.
* Any illegal input (out of range value, negative sign without a value, etc.) causes an error.
* When TO max is less than TO min, T6 ptch becomes negative.
* You can input expressions (such as 2n) as V-Window parameters.

* When the V-Window setting produces an axis that does not fit on the display, the
scale of the axis is indicated on the edge of the display closest to the origin.

* Changing the V-Window settings clears the graph currently on the display and
replaces it with the new axes only.

* Changing the Xmin or Xmax value causes the Xdot value to be adjusted automatically.
Changing the Xdot value causes the Xmax value to be adjusted automatically.

* A polar coordinate (r =) or parametric graph will appear coarse if the settings you
make in the V-Window cause the T ptch value to be too large, relative to the
differential between the TO min and TO max settings. If the settings you make cause
the TO ptch value to be too small relative to the differential between the T6 min and T@
max settings, on the other hand, the graph will take a very long time to draw.

* The following is the input range for V-Window parameters.

—9.999999999¢ 97 to 9.999999999¢ 97
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Controlling What Appears on a Graph Screen

H Initializing and Standardizing the V-Window

¢ To initialize the V-Window
1. From the Main Menu, enter the GRAPH mode.
2. Press (F3)(V-WIN).
This displays the V-Window setting screen.
3. Press (F1)(INIT) to initialize the V-Window.

Xmin =-6.3, Xmax =86.3, Xscale =1, Xdot = 0.1
Ymin=-3.1, Ymax=3.1, Yscale = 1
T6 min =0, TO max = 2x (rad), T ptch =2r/100 (rad)

¢ To initialize the V-Window in accordance with an angle unit
In step 3 of the procedure under “To initialize the V-Window” above, press [F2)(TRIG) to
initialize the V-Window in accordance with an angle unit.
Xmin =-3n (rad), Xmax=3rn(rad), Xscale=n/2(rad), Xdot=mn/21 (rad),
Ymin =-1.6, Ymax = 1.6, Yscale = 0.5

¢ To standardize the V-Window
The following are the standard V-Window settings of this calculator.

Xmin =-10, Xmax =10, Xscale = 1, Xdot = 0.15873015
Ymin =-10, Ymax = 10, Yscale =1
TO min=0, TO max = 2rx (rad), T6 ptch =27/100 (rad)

In step 3 of the procedure under “To initialize the V-Window” above, press (F3)(STD) to
standardize V-Window settings in accordance with the above.

# Initialization and standardization cause T6 Gra mode:
min, T6 max, T6 ptch values to change TOmin=0, Témax =400, TOptch=4
automatically in accordance with the current
angle unit setting as shown below.

Deg mode:
TOmin =0, TO@max = 360, TOptch = 3.6
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Controlling What Appears on a Graph Screen

M V-Window Memory

You can store up to six sets of V-Window settings in V-Window memory for recall when you
need them.

® To store V-Window settings
1. From the Main Menu, enter the GRAPH mode.

2. Press (F3) (V-WIN) to display the V-Window setting screen, and input the values you
want.
3. Press [F3)(STO) to display the pop-up window.

4. Press a number key to specify the V-Window memory where you want to save the
settings, and then press [Exg. Pressing (1] [Exg stores the settings in V-Window Memory
1 (V-Win1).

® To recall V-Window memory settings
1. From the Main Menu, enter the GRAPH mode.
2. Press (F3) (V-WIN) to display the V-Window setting screen.
3. Press [F§)(RCL) to display the pop-up window.

4. Press a number key to specify the V-Window memory number for the settings you want
to recall, and then press [Exg. Pressing (1] Exg recalls the settings in V-Window Memory

1 (V-Win1).
# Storing V-Window settings to a memory that # Recalling settings causes the current V-Window
already contains setting data replaces the settings to be replaced with those recalled from

previous data with the new settings. memory.
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H Specifying the Graph Range

Description
You can define a range (start point, end point) for a function before graphing it.

Set Up
1. From the Main Menu, enter the GRAPH mode.
I 2. Make V-Window settings.
Execution
3. Specify the function type and input the function. The following is the syntax for function
input.
Function (3] (#H) ([ )Start Point (3] End Point =]
4. Draw the graph.
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Controlling What Appears on a Graph Screen

o0 000
Example Graph y =x2 + 3x — 2 within therange-2=x =4
Use the following V-Window settings.
Xmin=-3, Xmax=5, Xscale=1
Ymin=-10, Ymax =30, Yscale=5
Procedure
@ [N GRAPH

@ EEVWNDRDEEDEDE

QO 0G0 E kY ED

© EJ(TYPE)[ED(Y=)(eT (23 () (3] (koD (=) (21 (&)
&@m B ()R 0@ @ =(])Ed
@ (Fg)(DRAW)

Result Screen

N ;

# You can specify a range when graphing
rectangular expressions, polar expressions,
parametric functions, and inequalities.
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Controlling What Appears on a Graph Screen

Hl Zoom

Description
This function lets you enlarge and reduce the graph on the screen.

Set Up
| 1. Draw the graph.

Execution
2. Specify the zoom type.

(F2)(ZOOM) (F1) (BOX) ... Box zoom
Draw a box around a display area, and that area is enlarged to
fill the entire screen.
(F2(FACT)

(F3) (IN)/(F3) (OUT) ... Factor zoom
The graph is enlarged or reduced in accordance with the factor
you specify, centered on the current pointer location.

(F5 (AUTO)... Auto zoom
V-Window y-axis settings are automatically adjusted so the
graph fills the screen along the y-axis.

(F8) (>) [F1) (ORIG) ... Original size
Returns the graph to its original size following a zoom opera-
tion.

(F8) (™) (F2) (SQR) ... Graph correction
V-Window x-axis values are corrected so they are identical to
the y-axis values.

(F8) () (F3) (RND) ... Coordinate rounding
Rounds the coordinate values at the current pointer location.

(F9)(>)[FA (INTG) ... Integer
Each dot is given a width of 1, which makes coordinate values
integers.

(F§) (™) (F8) (PRE).... Previous

V-Window parameters are returned to what they were prior to
the last zoom operation.

Box zoom range specification

3. Use the cursor keys to move the pointer (g3) in the center of the screen to the location
where you want one corner of the box to be, and then press [Exg.

4. Use the cursor keys to move the pointer. This causes a box to appear on the screen.
Move the cursor until the area you want to enlarge is enclosed in the box, and then
press to enlarge it.
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Controlling What Appears on a Graph Screen

o0 000
Example Graph y = (x + 5)(x + 4)(x + 3), and then perform a box zoom.

Use the following V-Window settings.
Xmin=-8, Xmax=38, Xscale =2
Ymin=-4, Ymax=2, Yscale =1

Procedure
@ [ GRAPH
() (F3)(V-WIN) (@) (8] € (3] B9 (2) (8

Q@ kg (2] e () B9 EXm
EB)I(TYPE)ED(Y=) [D kel (B (58] I [ ke (1) (3 O
HEBOE
(Fg) (DRAW)
@ (@ [F2(ZOOM) ) (BOX)
@ @@k
(OROBICONOROJET

Result Screen

#=-5.960253968 ¥=1.032258064

LN

# You must specify two different points for box
zoom, and the two points cannot be on a
straight line vertically or horizontally from each
other.
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Controlling What Appears on a Graph Screen

B Factor Zoom

Description
With factor zoom, you can zoom in or out, centered on the current cursor position.

Set Up
[ 1. Draw the graph.

Execution

2. Press (F2) (ZOOM) [F2) (FACT) to open a pop-up window for specifying the x-axis
and y-axis zoom factor. Input the values you want and then press (EXT).

3. Press (F2) (ZOOM) [F3)(IN) to enlarge the graph, or (F2) (ZOOM) (F3) (OUT) to
reduce it. The graph is enlarged or reduced centered on the current pointer location.

4. Use the cursor keys to move the cursor to the point upon which you want the zoom
operation to be centered, and then press to zoom.
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Controlling What Appears on a Graph Screen

o0 000

Example Enlarge the graphs of the two expressions shown below five times on
both the x- and y-axis to see if they are tangent.
Y1=(x+4)(x +1)(x —3), Y2=3x +22

Use the following V-Window settings.
Xmin = -8, Xmax = 8, Xscale =1
Ymin=-30, Ymax=30, Yscale=5

Procedure
@ ([@W GRAPH
G (F3) (V-WIN) () (8] 4 () () (1] ) ®
© 3 0 e E O &Y E BY ED
B)NTYPE)E)(Y=) QFI FH @D QFeD B @D O
QD = E O EY
@B &) FH @@ Eg

(F8) (DRAW)
@ (M (F3(ZOOM) [F2)(FACT) (8] [ (58] B9 (X
@ () F2)(ZOOM) [E3)(IN)
(OROMORCO MO

Result Screen

L
Y

W= -g. 193650793 'Y= 13.5UB3E09

77N

# You can repeat factor zoom to enlarge or
reduce a graph even further.
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Drawing a Graph

5-3 Drawing a Graph

You can store up to 20 functions in memory. Functions in memory can be edited, recalled,
and graphed.

H Specifying the Graph Type

Before you can store a graph function in memory, you must first specify its graph type.

1. While the Graph relation list is on the display, press (F3)(TYPE) to display the graph
type menu, which contains the following items.

o {Y=}{r=}/{Parm}/{X=c} ... {rectangular coordinate}/{polar coordinate}/{parametric}/
{X=constant}*' graph
 {YSIY<MY2Y{Y <) ... {Y>Ax) Y <f(x) V{Y=f(x){Y=f(x)} inequality graph
* {CONV}
o (Y=} YSH{»Y<}/{»>Y2}{»Y<}
... {changes the function type of the selected expression}
2. Press the function key that corresponds to the graph type you want to specify.

Hl Storing Graph Functions

¢ To store a rectangular coordinate function (Y=) *2
o0 00O

Example To store the following expression in memory area Y1 :y=2x2-5

(F3(TYPE) [F1)(Y=) (Specifies rectangular coordinate expression.)
@ (=) (8 (Inputs expression.)

Stores expression. Gearh Func @Y=
B9 ( P ) Yi1BzHE—5 [—1
*1 Attempting to draw a graph for an expression *2A function cannot be stored into a memory area that
in which X is input for an X = constant already contains a function of a different type from
expression results in an error. the one you are trying to store. Select a memory

area that contains a function that is the same type
as the one you are storing, or delete the function in
the memory area to which you are trying to store.
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Drawing a Graph

e To store a polar coordinate function (r=) *'

o0 000
Example

To store the following expression in memory arear2 : r = 5 sin36

(F3)(TYPE) [F2) (r=) (Specifies polar coordinate expression.)
(5] sin) (3] (k67 (Inputs expression.)

[Exg) (Stores expression.

)

¢ To store a parametric function *2

o0 000
Example
x=3sinT
y=3cosT

To store the following functions in memory areas Xt3 and Yt3 :

(F3)(TYPE) (F3) (Parm) (Specifies parametric expression.)
(3] (sin) (k67 (X8 (Inputs and stores x expression.)
(3] [cog (x67) [Ex8) (Inputs and stores y expression.)

*1A function cannot be stored into a memory area
that already contains a function of a different
type from the one you are trying to store. Select
a memory area that contains a function that is
the same type as the one you are storing, or
delete the function in the memory area to which
you are trying to store.

*2You will not be able to store the expression in an

20050401

area that already contains a rectangular
coordinate expression, polar coordinate
expression, X = constant expression or inequality.
Select another area to store your expression or
delete the existing expression first.
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Drawing a Graph

¢ To store an X = constant expression *'
o0 000

Example To store the following expression in memory area X4 :
X=3

(F3)(TYPE) [F3) (X=c) (Specifies X = constant expression.)
() (Inputs expression.)
[Exg) (Stores expression.)

 Inputting X, Y, T, r, or 0 for the constant in the above procedures causes an error.

¢ To store an inequality *'
o0 000
Example To store the following inequality in memory area Y5 :
y>x2-2x-6
(F3)(TYPE) [Fe) () FI(Y>) (Specifies an inequality.)
=@ (=) (6] (Inputs expression.)

(X (Stores expression.)

® To create a composite function

Example To use relations in Y1 and Y2 to create composite functions for Y3
and Y4

Y1=+/(X+1), Y2=X2+3

Assign Y1°Y2 to Y3, and Y2°Y1 to Y4.

(Y1oY2 =/((x2+3) +1) =\/(x*+4) Y2°Y1= (m)2+3 =X+4 (X=-1))
Input relations into Y3 and Y4.

E3)(TYPE) F1) (Y=) @s) [F3) (GRPH) ETE?I‘EHET?E = 1
B mOaNDne 7
F3(GRPH)[F1(Y)(2) YAEYZ YLD [—]

OE V@0 68

¢ A composite function can consist of up to five functions.

*1A function cannot be stored into a memory function that is the same type as the one you are
area that already contains a function of a storing, or delete the function in the memory area to
different type from the one you are trying to which you are trying to store.

store. Select a memory area that contains a
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Drawing a Graph

® To assign values to the coefficients and variables of a graph function
o0 000

Example To assign the values -1, 0, and 1 to variable A in Y = AX?-1, and draw a
graph for each value

EJ(TYPE) ED(Y=)
(em (A) kel (23 (=) (0 B9

B9 EGRPHE(Y @ (O EW ()  [Brgeh Fune 9=
S )OS OIES VRIS [
@) [F2) (GRPH) D (Y) (D (O (W (e) (A)  |Y4B8%1¢A=1 3 [—1]
EO-DDE

(

GRPH)[ED(Y) (D (T (w (61 (A)
) (=) @D O &9

@ @ @ @ [F)(SEL) YE=WlCA=-17
(F8) (DRAW) \\
o
A
=l Y=-2
YE=W1LA=07

s

n=l ¥=-1

Ya=N1cA=12

n=l =0

The above three screens are produced using the Trace function.
See “5-11 Function Analysis” for more information.
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« If you do not specify a variable name (variable A in the above key operation), the calculator
automatically uses one of the default variables listed below. Note that the default variable
used depends on the memory area type where you are storing the graph function.

Memory Area Type Default Variable
Yn X
rm 0
Xtn T
Ytn T
fn X

o0 00O
Example Y1 (3) and Y1 (X = 3) are identical values.

* You can also use Dynamic Graph for a look at how changes in coefficients alter the
appearance of a graph. See “5-8 Dynamic Graphing” for more information.
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Drawing a Graph

M Editing and Deleting Functions

¢ To edit a function in memory
o0 000

Example To change the expression in memory area Y1 fromy = 2x2 -5 to
y=2x2-3

® (Displays cursor.)

® ® ® ® ® [ (3] (Changes contents.)
[ (Stores new graph function.)

® To change the line style of a graph function

1. On the Graph relation list screen, use @ and ® to highlight the relation whose line
style you want to change.

2. Press (F4(STYL).
3. Select the line style.

o0 00O

Example To change the line style of y = 2x2 — 3, which is stored in area Y1, to
“Broken”.
(F3)(STYL) [F3) (===) (Selects “Broken”.)
Graph Fune ih'= Grarh Func Y=
v =1 | .. [v3: [—17
Wi [—1 Wi [—1]
Y5 [—1 Y5 [—1]
Y& [—1] Wi [—1
EEMOEL JrvrElTvL Kiver ===
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¢ To change the type of a function™"

1. While the Graph relation list is on the display, press @ or ® to move the highlighting
to the area that contains the function whose type you want to change.

2. Press (F3)(TYPE) [F5) (CONV).
3. Select the function type you want to change to.

eoeocoe

Example To change the function in memory area Y1 fromy = 2x2 -3 to
y<2x%-3
(F3)(TYPE) (F5) (CONV) [F3) (»Y<) (Changes the function type to “Y<”.)

® To delete a function

1. While the Graph relation list is on the display, press @ or ® to move the highlighting
to the area that contains the function you want to delete.
2. Press (F2)(DEL) or 0.

3. Press (F1)(Yes) to delete the function or (Fg)(No) to abort the procedure without deleting
anything.

*1The function type can be changed for # Parametric functions come in pairs (Xt and Yt).
rectangular coordinate functions and
inequalities only.
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Drawing a Graph

H Selecting Functions for Graphing

¢ To specify the draw/non-draw status of a graph

1. On the graph relation list, use @ and @ to highlight the relation you do not want to
graph.

2. Press (F1)(SEL).
* Each press of (F1)(SEL) toggles graphing on and off.
3. Press (Fg) (DRAW).

o0 000
Example To select the following functions for drawing :
Y1 =2x%2-5,r2 =5 sin30

Use the following V-Window settings.
Xmin=-5, Xmax =5, Xscale =1
Ymin=-5, Ymax=>5, Yscale =1
TOmin=0, TOmax=rx TOptch=27/60

@ @ (Select a memory area that contains a function
for which you want to specify non-draw.)

(F1)(SEL) (Specifies non-draw.)
(Fe) (DRAW) or (Draws the graphs.) %l%

* You can use the Setup screen settings to alter the appearance of the graph screen as
shown below.

e Grid: On (Axes: On Label: Off)

This setting causes dots to appear at the grid
intersects on the display.

* Axes: Off (Label: Off Grid: Off)
This setting clears the axis lines from the display.

e Label: On (Axes: On Grid: Off)
This setting displays labels for the x- and y-axes. v
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M Graph Memory
Graph memory lets you store up to 20 sets of graph function data and recall it later when you
need it.
A single save operation saves the following data in graph memory.

* All graph functions in the currently displayed Graph relation list (up to 20)
* Graph types
* Function graph line information

* Draw/non-draw status
¢ V-Window settings (1 set)

¢ To store graph functions in graph memory
1. Press ([F5(GMEM) (F1)(STO) to display the pop-up window.

2. Press a number key to specify the Graph memory where you want to save the graph
function, and then press [Exg. Pressing (1] [ stores the graph function to Graph
Memory 1 (G-Mem1).

* There are 20 graph memories numbered G-Mem1 to G-Mem20.

¢ To recall a graph function
1. Press (F5 (GMEM)(F2) (RCL) to display the pop-up window.

2. Press a number key to specify the Graph memory for the function you want to recall,
and then press [Exg. Pressing (1] recalls the graph function in Graph Memory 1

(G-Mem1).
# Storing a function in a memory area that # Recalling data from graph memory causes any
already contains a function replaces the data currently on the Graph relation list to be
existing function with the new one. deleted.

# If the data exceeds the calculator’s remaining
memory capacity, an error occurs.
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5-4 Storing a Graph in Picture Memory

You can save up to 20 graphic images in picture memory for later recall. You can overdraw
the graph on the screen with another graph stored in picture memory.

® To store a graph in picture memory

1. After graphing in GRAPH mode, press (F)(PICT)([F1)(STO) to display the pop-up
window.

2. Press a number key to specify the Picture memory where you want to save the picture,
and then press [Exg. Pressing (1] stores the picture function to Picture Memory 1
(Pict 1).

* There are 20 picture memories numbered Pict 1 to Pict 20.

¢ To recall a stored graph
1. After graphing in GRAPH mode, press (FI(PICT)(F3)(RCL) to display the pop-up
window.

2. Press a number key to specify the Picture memory for the picture you want to recall,
and then press [g. Pressing (1J recalls the picture function in Picture Memory 1
(Pict 1).

* Recalling picture memory contents causes the currently displayed graph to be
overwritten.

* Use the sketch Cls function (page 5-10-1) to clear a graph that was recalled from
picture memory.

# Storing a graphic image in a memory area that  # A dual graph screen or any other type of graph
already contains a graphic image replaces the that uses a split screen cannot be saved in
existing graphic image with the new one. picture memory.
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5-5 Drawing Two Graphs on the Same Screen

H Copying the Graph to the Sub-screen

Description

Dual Graph lets you split the screen into two parts. Then you can graph two different
functions in each for comparison, or draw a normal size graph on one side and its enlarged
version on the other side. This makes Dual Graph a powerful graph analysis tool.

With Dual Graph, the left side of the screen is called the “main screen,” while the right side is
called the “sub-screen.”

® Main Screen
The graph in the main screen is actually drawn from a function.

® Sub-screen
The graph on the sub-screen is produced by copying or zooming the main screen graph.
You can even make different V-Window settings for the sub-screen and main screen.

Set Up
1. From the Main Menu, enter the GRAPH mode.
2. On the Setup screen, select G+G for Dual Screen.
3. Make V-Window settings for the main screen.
Press (Fg) (RIGHT) to display the sub-graph settings screen. Pressing (Fg) (LEFT)
returns to the main screen setting screen.
Execution
4. Store the function, and draw the graph in the main screen.
5. Perform the Dual Graph operation you want.
(F1(COPY) ... Duplicates the main screen graph in the sub-screen
[F2) (SWAP) ... Swaps the main screen contents and sub-screen contents
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Drawing Two Graphs on the Same Screen

o0 000
Example Graph y = x(x + 1)(x — 1) in the main screen and sub-screen.

Use the following V-Window settings.
(Main Screen)

Xmin =-2, Xmax = 2, Xscale = 0.5
Ymin=-2, Ymax=2, Yscale=1
(Sub-screen)

Xmin=-4, Xmax=4, Xscale=1
Ymin =-3, Ymax =3, Yscale = 1

Procedure
@ @Y GRAPH
@ [ WD (SET UP) ® @ (F)(G+C) (XM
@ EIE)(V-WN @ MR MO HEME®
OEFEEFGE
FI(RIGHT) @ @@ DM@
©RE e E EE G E B
@ EJ(TYPE)ED(Y=)EaT (O ke1) (B (10 O (D ken (B (1D O e
(Fg) (DRAW)
® [ [EJ(COPY)

Result Screen

[T

# Pressing while a graph is on the display
will return to the screen in step 4.
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B Graphing Two Different Functions

Description
Use the following procedure to graph different functions in the main screen and sub-screen.

Set Up
1. From the Main Menu, enter the GRAPH mode.
2. On the Setup screen, select G+G for Dual Screen.
3. Make V-Window settings for the main screen.
Press (FgJ(RIGHT) to display the sub-graph settings screen. Pressing (F§)(LEFT)
returns to the main screen setting screen.
Execution
4. Store the functions for the main screen and sub-screen.
. Select the function of the graph that you want to eventually have in the sub-screen.
. Draw the graph in the main screen.
. Swap the main screen and sub-screen contents.
. Return to the function screen.
. Select the function of the next graph you want in the main screen.

O © o N O Ou

. Draw the graph in the main screen.
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o0 000

Example Graph y =x(x + 1)(x — 1) in the main screen, and y = 2x? - 3 in the sub-
screen.
Use the following V-Window settings.
(Main Screen)
Xmin=-4, Xmax=4, Xscale =1
Ymin=-5, Ymax=5, VYscale=1
(Sub-screen)
Xmin =-2, Xmax = 2, Xscale = 0.5
Ymin=-2, Ymax=2, Yscale=1

Procedure
@ ([EW GRAPH

@ @R [ (SET UP)® @ [FD(G+G) B

6 @EBRVWNODEDEDE®
CEEGDEDEBE

BRGH) ODEDEOODEE®

P2EDEDEEED

@ B(TYPE)E)(Y-) @ [Q & @ 0 0 0@ E 00 E

DEEEEE

® @ @ [F(SEL)

® (F§)(DRAW)

@ @@ EB(SWAP)

© ED(SEL)

(Fe) (DRAW)

Result Screen

AWARYS
TV

20050401




5-5-5
Drawing Two Graphs on the Same Screen

H Using Zoom to Enlarge the Sub-screen

Description

Use the following procedure to enlarge the main screen graph and then move it to the sub-
screen.

Set Up
1. From the Main Menu, enter the GRAPH mode.
2. On the Setup screen, select G+G for Dual Screen.
3. Make V-Window settings for the main screen.

Execution
I 4. Input the function and draw the graph in the main screen.
5. Use Zoom to enlarge the graph, and then move it to the sub-screen.
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o0 000
Example Draw the graph y = x(x + 1)(x — 1) in the main screen, and then use
Box Zoom to enlarge it.

Use the following V-Window settings.
(Main Screen)

Xmin=-2, Xmax=2, Xscale = 0.5
Ymin=-2, Ymax=2, Yscale=1

Procedure
@ WY GRAPH
@ () (W) (SET UP) @ @ [F1)(G+G) EXT
@ sAE(V-WINE @ FEE OGO GEk®
© @@ EE Qe B
@ [E)(TYPE)ED(Y=)EaT (O ke1) (B (1D O (D ken (5 (1D O e
(Fe) (DRAW)
® () (F2(ZOOM)(F) (BOX)
O GICHCIES)
@-®D-@ [

Result Screen

BYINN
T
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5-6 Manual Graphing

H Rectangular Coordinate Graph

Description

Inputting the Graph command in the RUN « MAT mode enables drawing of rectangular
coordinate graphs.

Set Up
I 1. From the Main Menu, enter the RUN - MAT mode.
2. Make V-Window settings.

Execution
3. Input the commands for drawing the rectangular coordinate graph.
4. Input the function.

# You can draw graphs of the following built-in scientific functions.
¢ Rectangular Coordinate Graph

esinx ®COS X e tan x e sinT' x ecos™' x
etan”' x e sinh x e cosh x e tanh x e sinh~' x
ecosh™x etanh™x X o x? *log x

e Inx 10" L o x! o 3\x

¢ Polar Coordinate Graph

*sin 6 ecos 0 etan 0 esin' 6 ecos' 0
stan 6 *sinh 0 e cosh 6 s tanh 0 *sinh™' 0
ecosh'@ etanh'@ VO . 02 *log 6
*In@ *10° oef A N

# V-Window settings are made automatically for built-in graphs.
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eoocooe

Example Graphy =2x2+3x -4
Use the following V-Window settings.
Xmin=-5, Xmax=5, Xscale=2
Ymin=-10, Ymax=10, Yscale=5

Procedure
@ (W RUN « MAT
@ =AEV-WIN B EEEE R MO
©0 @GO 0O e E B9 ED
@ [ (F4) (SKTCH) [Ed) (Cls) B
[F8)(GRPH)(F)(Y=)
@ (2D (@ @ B () (2 (@) B

\_|/
NS

Result Screen
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H Integration Graph

Description

Inputting the Graph command in the RUN - MAT mode enables graphing of functions
produced by an integration calculation.

The calculation result is shown in the lower left corner of the display, and the calculation
range is cross plot type.

Set Up
I 1. From the Main Menu, enter the RUN - MAT mode.

2. Make V-Window settings.

Execution
I 3. Input graph commands for the integration graph.
4. Input the function.
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Manual Graphing

o0 000 1
Example Graph the integration /_ 2(x + 2)(x — 1)(x — 3) dx.
Use the following V-Window settings.
Xmin=-4, Xmax=4, Xscale =1
Ymin =-8, Ymax =12, Yscale=5

Procedure
@ [N RUN « MAT
@ @DFE(VWIN©@E @R DER®

©E GO EEFE e ED
@ () F4(SKTCH)[Fi)(Cls) g
F5)(GRPH)F3) (G + | dx)
@ OEMEPAOAOREOONOMEEE
@R 0

Result Screen

LOLER=-2 UFFEFR=1
Jdii=15. 15
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H Drawing Multiple Graphs on the Same Screen

Description

Use the following procedure to assign various values to a variable contained in an expres-
sion and overwrite the resulting graphs on the screen.

Set Up
1. From the Main Menu, enter the GRAPH mode.
2. On the Setup screen, change the “Dual Screen” setting to “Off”.
3. Make V-Window settings.

Execution
4. Specify the function type and input the function. The following is the syntax for function
input.
Expression containing one variable (3] ([#)([) variable BIe)]
value (2] value (3] ... (3] value =1(1)
5. Draw the graph.
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Manual Graphing

o0 000

Example To graph y = Ax2- 3 as the value of A changes in the sequence 3, 1,
-1.
Use the following V-Window settings.
Xmin = -5, Xmax =5, Xscale = 1
Ymin=-10, Ymax =10, Yscale=2

Procedure
@ (W) GRAPH

@ @B E(SET UP)® @ [ (Of) B
0 @RVWNDBDEENEDBES®
CDDEDDEE D ED
@ B(TYPE)ED(Y=) 00 2D (A) (D @ B B B
B EH()mE@AEOEREE0DE0E0ES(])E
® [Fe)(DRAW)

Result Screen

N
>

# The value of only one of the variables in the # When Simul Graph is turned on, all of the
expression can change. graphs for the specified variable values are

# Any of the following cannot be used for the drawn simultaneously.
variable name: X, Y, r, 6, T. # Overwrite can be used when graphing

# You cannot assign a variable to the variable rectangular expressions, polar expressions,
inside the function. parametric functions, X = constant functions,

and inequalities.
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H Using Copy and Paste to Graph a Function

Description

You can graph a function by copying it to the clipboard, and then pasting it into the graph
screen.

There are two types of functions you can paste into the graph screen.
Type 1 (Y= expression)

A function with the Y variable to the left of the equal sign is graphed as Y=
expression.

Example: To paste Y=X and graph it
* Any spaces to the left of Y are ignored.
Type 2 (expression)
Pasting this type of expression graphs Y= expression.
Example: To paste X and graph Y=X
* Any spaces to the left of the expression are ignored.

Set Up
1. Copy the function you want to graph to the clipboard.
2. From the Main Menu, enter the GRAPH mode.
3. On the Setup screen, change the “Dual Screen” setting to “Off”.
4. Make V-Window settings.
5. Draw the graph.

Execution
B 6. Paste the expression.

# Paste is supported only when “Off” is selected
for the “Dual Screen” setting on the Setup
screen.

# Though there is no limit per se on the number
of graphs you can draw by pasting a function,
the total number of graphs supported by trace
and other functions is 30 (number of graphs
drawn using expression number 1 to 20, plus
graphs drawn using pasted functions).

# For the graph of a pasted function, the graph
expression that appears when using trace or
other functions is displayed in the format:

Y= expression.

# Re-executing a draw without clearing graph
screen memory will redraw all the graphs,
including those produced by pasting functions.
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Manual Graphing

o0 000
Example While the graph of y = 2x2 + 3x — 4 is currently displayed, to paste the
previously copied function Y=X from the clipboard

Use the following V-Window settings.
Xmin = -5, Xmax =5, Xscale =2
Ymin=-10, Ymax=10, Yscale=5

Procedure
@ [N RUN - MAT
(@) (=) (Y) ER) (I (=) e
(B)(CLIP)@® @ @ [Fi)(COPY)
©@ [EYGRAPH
@ [ [EW (SET UP) ® @ (3] (Off) Ex)
@ [ [F)(V-WIN) @ B 9 (5] 9 (@) 9 @
©0 0G0 EE EEED
® EJ(TYPE)ED(Y=) (2] (oD (=3 (1) (3) el (=) (2) (g
(F8) (DRAW)
® [ (@) (PASTE)

Result Screen
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Using Tables

5-7 Using Tables

To enter the TABLE mode, select the TABLE icon on the Main Menu.

H Storing a Function and Generating a Number Table

® To store a function

o0 000
Example To store the function y = 3x2 -2 in memory area Y1

Use @ and @ to move the highlighting in the Table relation list to the memory area where
you want to store the function. Next, input the function and press to store it.

® Variable Specifications
There are two methods you can use to specify value for the variable x when generating a
numeric table.
* Table range method
With this method, you specify the conditions for the change in value of the variable.
e List

With this method, the data in the list you specify is substituted for the x-variable to
generate a number table.

* To generate a table using a table range

o0 000
Example To generate a table as the value of variable x changes from -3 to 3, in
increments of 1

[EN) TABLE ;able Settina

ER(SET) Start:-3F
-t -

@) ECEIEEE) End i3

The numeric table range defines the conditions under which the value of variable x changes
during function calculation.

Start............ Variable x start value
End............. Variable x end value

Variable x value change (interval)

After specifying the table range, press to return to the Table relation list.
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® To generate a table using a list

1. While the Table relation list is on the screen, display the Setup screen.
2. Highlight Variable and then press (F2)(LIST) to display the pop-up window.

3. Select the list whose values you want to assign for the x-

variable.

« To select List 6, for example, press (6] [xg. This causes the setting of the Variable item

of the Setup screen to change to List 6.

4. After specifying the list you want to use, press to return to the previous screen.

® Generating a Table

Example To generate a table of values for the functions stored in memory areas

Y1 and Y3 of the Table relation list

Use @ and @ to move the highlighting to the function you want to select for table

generation and press (F1)(SEL) to select it.

The “=” sign of selected functions is highlighted on the screen. To deselect a function, move

the cursor to it and press (F1)(SEL) again.

[ T

L
L
i E
EMEL JTrE JoTvL J5E T Nt

Press (F6)(TABL) to generate a number table using the functions you selected. The value of
variable x changes according to the range or the contents of the list you specified.

The example screen shown here shows the results
based on the contents of List 6 (— 3, -2, -1, 0, 1, 2, 3).

Each cell can contain up to six digits, including negative sign.

20050401
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You can use cursor keys to move the highlighting around the table for the following purposes.

* To display the selected cell’s value at the bottom of the screen, using the calculator’s
current number of decimal place, number of significant digit, and exponential display
range settings

* To scroll the display and view parts of the table that do not fit in the display

* To display at the top of the screen the scientific function that produced the value in the
selected cell (in columns Y1, Y2, etc.)

* To change x variable values by replacing values in column X

Press (F1)(FORM) or to return to the Table relation list. '\

® To generate a differential number table *'

Changing the setting of Setup screen’s Derivative item to On causes a number table that
includes the derivative to be displayed whenever you generate a number table.

Locating the cursor at a differential ﬂ}'/d:\é oo .
coefficient displays “dy/dx” in the top line, 3 2
o . ; - - 18] L
which indicates differential. -2 10 -11.99 u
-1 1 -E I
-2 1 1
- 15, BEEEAEET
[FoRH [P [ECTT f-CoH [GFLT

® Specifying the function type
You can specify a function as being one of three types.*?
¢ Rectangular coordinate (Y=)
¢ Polar coordinate (r=)
¢ Parametric (Parm)

1. Press (F3)(TYPE) while the relation list is on the screen.
2. Press the number key that corresponds to the function type you want to specify.

*'An error occurs if a graph for which a range is *2The number table is generated only for the

specified or an overwrite graph is included function type specified on the relation list

among the graph expressions. (Table Func). You cannot generate a number table
for a mixture of different function types.
The function type specified in the GRAPH mode is
not one of these three, entering the TABLE mode
causes the function type to change to rectangular
coordinate (Y=).
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M Editing and Deleting Functions

® To edit a function

o0 000
Example To change the function in memory area Y1 fromy = 3x2-2 to
y=3x2-5

Use @ and ® to move the highlighting to the function you want to edit.

Talfu le Func &%=

Use ® to move the cursor to the beginning of the expression.
Use @ and ® to move the cursor to the location of the change.

OEEE®®EE Table Func Y=
=3I%e-§
E&g Table Func &Y=
Yi1B3aE-5 [—]
(Fe) (TABL)
4 ¥l Y3
|"| 2a 5]
-2 " u
-1 -2 I
] -5 o 3
[Forr [P P [EpIT G-con [G-FLT

* You can specify the graph line style when graphing a connect type graph (G« CON).
The line style specification also applies to the GRAPH mode.

* The Function Link Feature automatically reflects any changes you make to functions in
the GRAPH mode list, and DYNA mode list.

® To delete a function

1.Use @ and @ to move the highlighting to the function you want to delete and then
press (F2)(DEL) or 0E].

2. Press (F1)(Yes) to delete the function or (Fg)(No) to abort the operation without deleting
anything.
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Using Tables
M Editing Tables
You can use the table menu to perform any of the following operations once you generate a
table.

* Change the values of variable x

* Edit (delete, insert, and append) rows
* Delete a table

* Draw a connect type graph

* Draw a plot type graph

* {FORM;} ... {return to Table relation list}
* {DEL} ... {delete table}
* {ROW}
* {DEL}/{INS}/{ADD} ... {delete}/{insert}/{add} row
* {EDIT} ... {edit value of x-variable}
* {G-CON}/{G-PLT} ... {connected type}/{draw plot type} graph draw

® To change variable values in a table

o0 000
Example To change the value in Column x, Row 3 of the table generated on
page 5-7-2 from—-1to-2.5

@ AEGE
% ¥l W3 b bl v3
3 25 g -3 a5 g
-2 10 y -2 I y
{-] 1 ﬂ [I.E 1615 E.EE]
[ -2 L 9 ] -2 o as
[Forr [(E0 GO [ECIT -Con [GFLT [Forr (0 IR [E0IT E-Con TrLT

* When you change a variable value in Column x, all values in the columns to the right are
recalculated and displayed.

# If you try to replace a value with an illegal # You cannot directly change any values in the
operation (such as division by zero), an error other (non-x) columns of the table.
occurs and the original value remains
unchanged.
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Using Tables
® Row Operations
® To delete a row
o0 000
Example To delete Row 2 of the table generated on page 5-7-2
) (£3) (ROW) (1) (DEL)
# il RE| " i v3
-3 25 g -3 25 []
{-E-I 1 u} [-] J I l
-1 [ 1 [ - ]
] -2 ] o 1 1 I |
[Forr WP P [E0TT F-con [GFLT [oEL [TH= [ROD
® To insert a row
o0 000
Example To insert a new row between Rows 1 and 2 in the table generated on
page 5-7-2
@ (E3)(ROW) EZJ(INS)
b ¥l 3 b 1 E|
-3 a5 g -3 a5 q
{-E-I 1 u} [-:?I o Hl
-1 [ 1 -2 o y
] -2 o a -1 1 I .
[Forr (WP P [EDTT F-con [GFLT [BELC [THE [ROD
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e To add a row

o0 000
Example To add a new row below Row 7 in the table generated on page 5-7-2

OOOPOO® (E3)(ROW)(E3)(ADD)

43 ¥l '3 i | 3

- -

3
[Forr [(E0 GO [ECIT -Con [GFLT [DEL [IRZ [ADD

® Deleting a Table
1. Display the table and then press [F2)(DEL).

2. Press (F1)(Yes) to delete the table or (F§)(No) to abort the operation without deleting
anything.
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H Copying a Table Column to a List
A simple operation lets you copy the contents of a numeric table column into a list.
Use @ and ® to move the cursor to the column you want to copy. The cursor can be in any

row.

® To copy a table to a list

o0 000
Example To copy the contents of Column x into List 1
(E)(LMEM)
Store In
List Memor»
List[1~261% 1

BTG 5555 [EnG [Efa

Input the number of the list you want to copy and then press [Exg.

e
" | 3
|"| B85 !‘|
-2 10 y
-1 | |
1} - 1] -z
[N [355 [EnG [Ena
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H Drawing a Graph from a Number Table
Description

Use the following procedure to generate a number table and then draw a graph based on the
values in the table.

Set Up
1. From the Main Menu, enter the TABLE mode.
2. Make V-Window settings.

Execution
3. Store the functions.
4. Specify the table range.
5. Generate the table.
6. Select the graph type and draw it.
(F59(G + CON) ... line graph*!
(F§ (G PLT) ... plot type graph*!

* Selecting (F)(G « PLT) draws a 1-dot broken line plot type graph, regardless of the
currently selected line style (page 5-3-6).

*1 After drawing the graph, pressing [sF])
[F8(G < T) or returns to the number
table screen.
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o0 000

Example Store the two functions below, generate a number table, and then draw
a line graph. Specify a range of -3 to 3, and an increment of 1.
Y1=3x2-2, Y2=x2
Use the following V-Window settings.
Xmin =0, Xmax = 6, Xscale =1
Ymin = -2, Ymax =10, Yscale=2

Procedure
@ @@ TABLE
@ @ E)(V-WIN) @ B8 66 @D E®
© 2 kOO0 E Y ED
@ [EB)(TYPE)[F)(Y=) (3] (féD) (23 (5) (2 ()
@ ([FE(SET) @ (3) 4 (3] [xg) (1) (exe) (EX)
® (F§)(TABL)
® ([F5(G+CON)

Result Screen

# You can use Trace, Zoom, or Sketch after
drawing a graph.
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H Specifying a Range for Number Table Generation

Description

Use the following procedure to specify a number table range when calculating scatter data
from a function.

Set Up
B 1. From the Main Menu, enter the TABLE mode.

Execution
2. Store the functions.
3. Specify the table range.
4. Select the functions for which you want to generate a table.
The “=” sign of selected functions is highlighted on the screen.
5. Generate the table.
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o0 000
Example Store the three functions shown below, and then generate a table for
functions Y1 and Y3. Specify a range of -3 to 3, and an increment of 1.

Y1=3x2-2, Y2=x +4, Y3 =x?

Procedure
@ [ TABLE
@ [F)(TYPE)ED(Y=) @] =@
@ e
g
® [FE(SEN @ @) Ee B B9 (@D 9 ExD
@ @ @ [F1(SEL)
® (F§)(TABL)
Result Screen
H | 3
| -3 25 9
-2 o y
-1 | |
o -2 o 3
[FoRH [FNMP [E0IT B-Con[-FLT

# You can generate number tables from # You can include derivatives in generated
rectangular coordinate, polar coordinate, and number tables by specifying On for the
parametric functions. Derivative item on the Setup screen.
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H Simultaneously Displaying a Number Table and Graph

Description

Specifying T+G for Dual Screen on the Setup screen makes it possible to display a number
table and graph at the same time.

Set Up
1. From the Main Menu, enter the TABLE mode.
2. Make V-Window settings.
3. On the Setup screen, select T+G for Dual Screen.

Execution
4. Input the function.
5. Specify the table range.
6. The number table is displayed in the sub-screen on the right.
7. Specify the graph type and draw the graph.
(F5(G+ CON) ... line graph
(F)(G + PLT) ... plot type graph

# The Setup screen’s “Dual Screen” setting is
applied in the TABLE mode and the RECUR
mode.
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o0 000

Example Store the function Y1 = 3x2 — 2 and simultaneously display its number
table and line graph. Use a table range of -3 to 3 with an increment of 1.
Use the following V-Window settings.
Xmin =0, Xmax = 6, Xscale =1
Ymin = -2, Ymax =10, Yscale=2

Procedure
@ () TABLE
@ EE(V-WIN) @ @EE R DE®
@O EE3

© (@ W (SET UP) ® @ [E1)(T+G) BT
@ E(TYPE)ED(Y=)E) EeD (=3 (3 (2 B9

® [E(SET)
OREE O E ED

® [F9(TABL)

@ [F3(G-CON)

Result Screen

H il
-3 257
-2 o
-1 |
1] -2

# You can make the number table active by

pressing [F1(CHNG) or [ag.

# After drawing a graph, you can return to the
number table screen by pressing (st (Fg) (G<>T)

20050401
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H Using Graph-Table Linking

Description

With Dual Graph, you can use the following procedure to link the graph and table screens so
the pointer on the graph screen jumps to the location of the currently selected table value.

Set Up
1. From the Main Menu, enter the TABLE mode.
2. Make the required V-Window settings.
Display the Setup screen, select the Dual Screen item, and change its setting to “T+G”.

Execution
3. Input the function of the graph and make the required table range settings.
4. With the number table on the right side of the display, draw the graph on the left side.
(F5)(G - CON) ... connect type graph
(F)(G + PLT) ... plot type graph
5. Press (F2) (GLINK) to enter the Graph-Table Linking mode.

6. Now when you use ® and @ to move the highlighting among the cells in the table,
the pointer jumps to the corresponding point on the graph screen.
If there are multiple graphs, pressing @ and @ causes the pointer to jump between
them.

To exit the Graph-Table Linking mode, press or EXT (QUIT).
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o0 000

Example Store the function Y1 = 3logx and simultaneously display its number
table and plot-type graph. Use a table range of 2 through 9, with an
increment of 1.
Use the following V-Window settings.
Xmin =-1, Xmax =10, Xscale=1
Ymin=-1, Ymax=4, Yscale =1

Procedure
@ ([E) TABLE
@EBVWNOIDEDNDEDE®

QM kY (@ g () 69 Exm
(W) (SET UP) @ @ [ED)(T+G) EX)
® BJ(TYPE)ED(Y=)([E) &g

F5)(SET)

F)CEIENGE]EN)
@ [F@(TABL)

F8)(G-PLT)

©® [ FJ(GLINK)
PO~ ®-®

Result Screen

W1=31loa X Y1=21loa =
] b 1 o —b vl
2 IFEDE] o E 2.33uy
3 1.u313 RPN - 1 3.5358
U 1.BOEI L 8 2.1083
5 5 z.maeEsl| < PR Bsl
u=a =0 90308958 =g y=3. BE212"1528
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5-8 Dynamic Graphing

l Using Dynamic Graph
Description

Dynamic Graph lets you define a range of values for the coefficients in a function, and then
observe how a graph is affected by changes in the value of a coefficient. It helps to see how
the coefficients and terms that make up a function influence the shape and position of a
graph.

Set Up
I 1. From the Main Menu, enter the DYNA mode.
2. Make V-Window settings.

Execution
3. On the Setup screen, specify the Dynamic Type.
(F9(Cnt) ... Continuous
(F2)(Stop) ... Automatic stop after 10 draws
4. Use the cursor keys to select the function type on the built-in function type list.*!

5. Input values for coefficients, and specify which coefficient will be the dynamic
variable.*?

6. Specify the start value, end value, and increment.
7. Specify the drawing speed.
(F3)(SPEED) [Fi) (NIr+) ..... Pause after each draw (Stop&Go)
FA(z) ....... Half normal speed (Slow)
FI(E) -...... Normal speed (Normal)
F () ...... Twice normal speed (Fast)
8. Draw the Dynamic Graph.

*1The following are the seven built-in function [F1)(Y=) ... rectangular coordinate expression
types. [F2(r=) ... polar coordinate expression
*Y=AX+B [F3)(Parm) ... parametric function
*Y=A(X-B)*+C Entering the DYNA mode when a Function Type
*Y=AX24BX+C that is not one of the three types listed above is
*Y=AXA3+BX?+CX+D selected in the GRAPH mode causes the
*Y=Asin(BX+C) Function Type to change automatically to

*Y=Acos(BX+C)

“rectangular coordinate expression (Y=)".
*Y=Atan(BX+C)

After you press [F3)(TYPE) and select the *2You could aIso.press B9 here and display the
function type you want, you can then input the parameter setting menu.
actual function. # The message “Too Many Functions” appears

when more than one function is selected for
Dynamic Graphing.
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eoocooe
Example Use Dynamic Graph to graph y = A (x — 1)2 -1, in which the value of
coefficient A changes from 2 through 5 in increments of 1. The Graph
is drawn 10 times.
Use the following V-Window settings.
Xmin =-6.3, Xmax =6.3, Xscale=1
Ymin =-3.1, Ymax =3.1, Yscale =1 (initial defaults)

Procedure
@ @@ DYNA
@ (e (F3)(V-WIN) ED(INIT) Exm)
@ [ (WD (SET UP) (F2) (Stop) X
@ (F5)(B-IN)® [F1)(SEL)
® [F(VAR)(2) g (1) B8 @ (3] B9
® FJ(SET)(2) @4 (5] e () (9 (Ex)
(
(

@ ([F3)(SPEED) 3 (k) ExM
® [F8(DYNA)

Result Screen

[ |
One Moment Fleasze
| I
Repeats from @ through @.
d
D [WFI=AH-BI8+C @[F1=ACH-BIg+C
R )
hF - W
A== A=23
T
@[Vi=Al"-Br2+C @[v1=RC<-BrE+C
W R /
¥ « W
A=5 A=4
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H Drawing a Dynamic Graph Locus

Description

Turning on the Dynamic Graph locus setting on the Setup screen lets you overlay a graph
drawn by changing the coefficient values.

Set Up
1. From the Main Menu, enter the DYNA mode.
2. Make V-Window settings.

Execution
3. On the Setup screen, select “On” for “Locus”.
4. Use the cursor keys to select the function type on the built-in function type list.
5. Input values for coefficients, and specify which coefficient will be the dynamic variable.
6. Specify the start value, end value, and increment.
7. Specify Normal for the draw speed.
8. Draw the Dynamic Graph.
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eeocoe
Example Use Dynamic Graph to graph y = Ax, in which the value of coefficient
A changes from 1 through 4 in increments of 1. The Graph is drawn 10
times.
Use the following V-Window settings.
Xmin =-6.3, Xmax =6.3, Xscale=1
Ymin =-3.1, Ymax =3.1, Yscale =1 (initial defaults)

Procedure
@ @@ DYNA
@ (e (F3)(V-WIN) ED(INIT) Exm)
@ () (W) (SET UP) @ (F1) (On) B
@ (F5)(B-IN)[F1(SEL)
® [F(VAR) [ g (@) B9
® E(SET)([] B4 (@) e (1) [ (Exm)
@ (F3)(SPEED) (3] (k) (EXT)
® [F6)(DYNA)

Result Screen

One Moment Fleasze

]
D Repeats from () through @.
@ [Vi=A<+E @[Vi=F=+E
-
e
=1 O A=z
7

@ [V1=R=+E — @ [VI=R=+E

Do
T4
=

e A=3
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H Dynamic Graph Application Examples

Description
You can also use Dynamic Graph to simulate simple physical phenomena.

Set Up
1. From the Main Menu, enter the DYNA mode.
2. Make V-Window settings.

Execution
3. On the Setup screen, specify Stop for Dynamic Type and Deg for Angle.

4. Specify Parm (parametric function) as the function type, and input a function that
contains a dynamic variable.

5. Specify the dynamic coefficient.

6. Specify the start value, end value, and increment.
7. Specify Normal for the draw speed.

8. Start the Dynamic Graph operation.
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eeocoe
Example The path over time T of a ball thrown in the air at initial velocity V and
an angle of 6 degrees from horizontal can be calculated as follows.
X =(Vcos 0)T, Y =(Vsin 0)T — (1/2)gT? (g = 9.8m/s?)

Use Dynamic Graph to plot the path of a ball thrown at an initial
velocity of 20 meters per second, at horizontal angles of 30, 45, and 60
degrees (Angle: Deg).

Use the following V-Window settings.
Xmin=-1, Xmax=42, Xscale=5
Ymin=-1, Ymax=16, Yscale=2
TOmin =0, TOmax =6, TOptch=0.1

Procedure
@ (@@ DYNA
@ @A FE)(V-WIN DG 2 EEER®

©OFEIODE R E
O E QG EED
@ (sF) (W (SET UP) 2 (Stop)
®®®®® @ [E)(Deg) BD
@ F3)(TYPE)E3)(Parm)
(3 (2] (@ (o) () (61 (A) O (k) B8
0@ @ ) @ keD (A) O Ee) &) (@ (I (&) 6D (=3 B
® [F3(VAR)
® [F(SET)(3) @ 9 (6) (@ B9 (1 (8] B9 B
@ [F3)(SPEED)[E3)(r) BT
® FEB(DYNA)

Result Screen

fl1=(28co= AXT»(28=in fl1=(28co0= AXT»(2B8=in

& ™ hee:
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B Adjusting the Dynamic Graph Speed

You can use the following procedure to adjust the Dynamic Graph speed while the draw
operation is taking place.

1. While a Dynamic Graph draw operation is being performed, press to change to the
speed adjustment menu.

f1=0(28cos AT, (Z@=in
Dxtiamic Seltina

H

Start:3E

End 68

Ster 115

e [+ [F Ec T

* {ur:} ... {Each step of the Dynamic Graph draw operation is performed each time you
press (&xg.}

o {=M{p}{x} ... {slow (1/2 speed)}/{normal (default speed)}/{fast (double speed)}

* {STO} ... {stores graph conditions and screen data in Dynamic Graph memory}

2. Press the function key ((F1) to (F4)) that corresponds to the speed you want to change
to.

B Graph Calculation DOT Switching Function

Use this function to specify drawing of all the dots on the Dynamic Graph X-axis, or every
other dot. This setting is value for Dynamic Func Y= graphic only.

1. Press [ENY (SET UP) to display the Setup screen.
2. Press ® ® to select Y=Draw Speed.
3. Select the graphing method.
(F)(Norm) ... Draws all X-axis dots. (initial default)
(F2)(High) ... Draws every other X-axis dot. (faster drawing than Normal)
4. Press [EXm.

# To clear the speed adjustment menu without # Press [F8) (G<«>T) to return to the graph
changing anything, press [Ex. screen.
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H Using Dynamic Graph Memory

You can store Dynamic Graph conditions and screen data in Dynamic Graph memory for
later recall when you need it. This lets you save time, because you can recall the data and
immediately begin a Dynamic Graph draw operation. Note that you can store one set of data
in memory at any one time.

The following is all of the data that makes up a set.
¢ Graph functions (up to 20)
* Dynamic Graph conditions

* Setup screen settings
¢ V-Window contents
* Dynamic Graph screen

® To save data in Dynamic Graph memory

1. While a Dynamic Graph draw operation is being performed, press to change to the
speed adjustment menu.

2. Press [F5(STO). In response to the confirmation dialog that appears, press (Fi(Yes) to
save the data.

® To recall data from Dynamic Graph memory
1. Display the Dynamic Graph relation list.
2. Pressing (Fg)(RCL) recalls Dynamic Graph memory contents and draws the graph.

# If there is already data stored in Dynamic # Data recalled from Dynamic Graph memory
Graph memory, the data save operation replaces the calculator’s current graph
replaces it with the new data. functions, draw conditions, and screen data.

The previous data is lost when it is replaced.
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5-9 Graphing a Recursion Formula

H Generating a Number Table from a Recursion Formula

Description

You can input up to three of the following types of recursion formulas and generate a number

table.
* General term of sequence {anr}, composed of an, n
e Linear two-term recursion composed of an+1, an, n
e Linear three-term recursion composed of an+2, an+1, an, n

Set Up
B 1. From the Main Menu, enter the RECUR mode.

Execution
2. Specify the recursion type.
(F3)(TYPE) [F1(an) ... {general term of sequence an}
(F2 (an+1) ... {linear two-term recursion}
(F3) (an+2) ... {linear three-term recursion}

3. Input the recursion formula.

Select Txre

Fi:ar=An+E
FZ: an+1=Harn+Bn+C
F3:an+2=Han+i+Bant: = -

[En [Ene [Anez

4. Specify the table range. Specify a start point and end point for n. If necessary, specify a
value for the initial term, and a pointer start point value if you plan to graph the formula.

5. Display the recursion formula number table.
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o0 000
Example Generate a number table from recursion between three terms as

expressed by an+2= an+1 + an, with initial terms of a1 =1,a2=1
(Fibonacci sequence), as n changes in value from 1 to 6.

Procedure
@ [@W RECUR
@ [F(TYPE)[F3) (an+2)
@ F(n. an ) [ (ann) B [FD(an) x5
@ [FB)(SET) @J (a) @D &9 (6] @9 (1] ) (1) (Bx9) EX)

® [Eg(TABL

Result Screen

n+ An+x

] I
2 I
3 2
u 3

1

[FEZEIDEL E-CoH[GFLT

* The first two values correspond to
at=1andaz2=1.

# Pressing (F1)(FORM) will return to the screen # Specifying On for the X Display of the Setup
for storing recursion formulas. screen causes the sum of each term to be
included in the table.
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5-9-3
Graphing a Recursion Formula

H Graphing a Recursion Formula (1)
Description

After generating a number table from a recursion formula, you can graph the values on a line
graph or plot type graph.

Set Up
1. From the Main Menu, enter the RECUR mode.
2. Make V-Window settings.

Execution
3. Specify the recursion formula type and input the formula.

4. Specify the table range, and start and ending values for n. If necessary, specify the
initial term value and pointer start point.

5. Select the line style for the graph.
6. Display the recursion formula number table.
7. Specify the graph type and draw the graph.
(F59(G - CON) ... line graph
(F§) (G« PLT) ... plot type graph

* Selecting (Fe)(G « PLT) draws a 1-dot broken line plot type graph, regardless of the
currently selected line style (page 5-3-6).
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5-9-4
Graphing a Recursion Formula

eeocoe

Example Generate a number table from recursion between two terms as
expressed by a:+1 = 2ax+1, with an initial term of a1 = 1, as n changes
in value from 1 to 6. Use the table values to draw a line graph.

Use the following V-Window settings.
Xmin =0, Xmax = 6, Xscale =1
Ymin=-15, Ymax =65, Yscale=5

Procedure
@ [ RECUR
@ [ (F3)(V-WIN) (0] &g (6] B (1] B8 @

ODEHEGEEEEBD
® EJ(TYPE)[E2 (an+1) (2 (2 (an) B (1D B9
@ [F(SET) [ (a1) 3] 69 (8] e (D B9 B
® EJ(SEL+S)@® (F2)(—) B
® (F8)(TABL)
@ (F3)(G+-CON)

Result Screen

# After drawing a graph, you can use Trace, # After drawing a graph, you can return to the
Zoom, and Sketch. number table screen by pressing [F8(GeT)

or [Ag.
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5-9-5
Graphing a Recursion Formula

H Graphing a Recursion Formula (2)
Description

The following describes how to generate a number table from a recursion formula and graph
the values while X Display is On.

Set Up
1. From the Main Menu, enter the RECUR mode.
2. On the Setup screen, specify On for X Display.
3. Make V-Window settings.

Execution
4. Specify the recursion formula type and input the recursion formula.

5. Specify the table range, and start and ending values for n. If necessary, specify the
initial term value and pointer start point.

6. Select the line style for the graph.
7. Display the recursion formula number table.
8. Specify the graph type and draw the graph.
(F5)(G - CON)[F1)(an) ... Line graph with ordinate an, abscissa n
(F§) (Zax) ... Line graph with ordinate Zax, abscissa n
(F§ (G« PLT) (F(an) ... Plot type graph with ordinate an, abscissa n
(F§) (Zan) ... Plot type graph with ordinate Zax, abscissa n

* Selecting (Fg)(G « PLT) draws a 1-dot broken line plot type graph, regardless of the
currently selected line style (page 5-3-6).
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5-9-6
Graphing a Recursion Formula

eeocoe
Example Generate a number table from recursion between two terms as
expressed by a:+1 = 2ax+1, with an initial term of a1 = 1, as n changes
in value from 1 to 6. Use the table values to draw a plot line graph with
ordinate Xax», abscissa n.
Use the following V-Window settings.
Xmin =0, Xmax = 6, Xscale =1
Ymin=-15, Ymax =65, Yscale=5

Procedure
@ MW RECUR
@ [T (WD (SET UP) (F1)(On) (XM
@EmBVWNDEBEDE®
ODEEGEGERE EED
@ ([F)(TYPE)[F2(an+1)(2) 2 (an) B (D B9
® E(SET) ([ (av) (@ & (6] B8 (1) B9 BT
® ED(SEL+S)@ [ (—) [Exm
@ (Fe)(TABL)
® [F8(G+PLT)[F8(Zan)

Result Screen
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5-9-7
Graphing a Recursion Formula

M WEB Graph (Convergence, Divergence)

Description

y =f{x) is graphed by presuming an+1 =y, an = x for linear two-term regression an+1 = f{an)
composed of an+1, an. Next, it can be determined whether the function is convergent or
divergent.

Set Up

I 1.
2.

From the Main Menu, enter the RECUR mode.
Make V-Window settings.

Execution

3.
4.

Select 2-term recursion as the recursion formula type, and input the formula.

Specify the table range, n start and end points, initial term value, and pointer start
point.

. Display the recursion formula number table.
. Draw the graph.
. Press (B, and the pointer appears at the start point you specified.

Press (e several times.

If convergence exists, lines that resemble a spider web are drawn on the display.
Failure of the web lines to appear indicates either divergence or that the graph is
outside the boundaries of the display screen. When this happens, change to larger
V-Window values and try again.

You can use @ @ to select the graph.

# To change the graph line style, press # With WEB Graph, you can specify the line type
(F1) (SEL+S) after step 4. for a y = f(x) graph. The line type setting is valid

only when “Connect” is selected for “Draw Type’
on the Setup screen.

20050401




5-9-8
Graphing a Recursion Formula

eeocoe

Example To draw the WEB graph for the recursion formula a»+1 = =3(ax)? + 3an,
bn+1 =3bn + 0.2, and check for divergence or convergence. Use the
following table range and V-Window Settings.

Table Range
Start = 0, End = 6, ao = 0.01, a»Str = 0.01, bo = 0.11, b»Str = 0.11
V-Window Settings
Xmin =0, Xmax =1, Xscale =1
Ymin=0, Ymax =1, Yscale =1
Procedure
@ [y RECUR
@ (A EE)(V-WIN) @ € (D ¢ (D g @
@ &9 @ Bg @D B9
@ [E)(TYPE)[F2 (an+1) () B) FA (an) [ B (B) F2 (an)
BARIEBOEE

@ [E3(SET)[ED(a0)
OEEEELOOODOEODEODODHE®

O EH0AER @M G EYED
® [F)(TABL)
® [F(WEB)

@ 9~ [@d(an is convergence)
@ B9~ @3 (bn is divergence)

Result Screen

br+1=3bn+H.

=J

-l
H=5.51 ¥=5.51
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5-9-9
Graphing a Recursion Formula

H Graphing a Recursion Formula on Dual Screen

Description

When “T+G” is specified for the Dual Screen setting, you can view the number table and
graph at the same time.

Set Up
1. From the Main Menu, enter the RECUR mode.
2. Make V-Window settings.
3. On the Setup screen, select T+G for Dual Screen.

Execution
4. Specify the recursion formula type and input the formula.

5. Specify the table range, and start and ending values for n. If necessary, specify the
initial term value and pointer start point.

6. Select the line style for the graph.
7. Display the recursion formula number table.
8. Specify the graph type and draw the graph.
(F5(G < CON) ... line graph
(F)(G + PLT) ... plot type graph

# The Setup screen’s “Dual Screen” setting is
applied in the TABLE mode and the RECUR
mode.
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5-9-10
Graphing a Recursion Formula

eeocoe

Example Generate a number table from recursion between two terms as
expressed by a:+1 = 2ax+1, with an initial term of a1 = 1, as n changes
in value from 1 to 6. Use the table values to draw a line graph.

Use the following V-Window settings.
Xmin =0, Xmax = 6, Xscale =1
Ymin=-15, Ymax =65, Yscale=5

Procedure
@ @y RECUR
@ @M [E(V-WIN) (0 B9 (6] B9 () B9 @
ODEEGEGERE EED
@ () (B (SET UP) @ @ @ [F)(T+G) [Ex)
@ [E)(TYPE)[FA(an+1) @ D (an) B @D
® (F8)(SET)([F2(a1) (1] [ (6] () (1] [exE) (EX)

(
® FED(SEL+S)@ [ (—) [Exm
@ (F8)(TABL)
® [5(G+CON)

Result Screen

nikl A+l
| 17
g 3
3 1
y 15
# You can make the number table active by # After drawing a graph, you can return to the
pressing [F1)(CHNG) or (Ag). number table screen by pressing [F8(GeT)

or [Ag.
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5-10-1
Changing the Appearance of a Graph

5-10 Changing the Appearance of a Graph

H Drawing a Line
Description
The sketch function lets you draw points and lines inside of graphs.
You can select one of four different line styles for drawing with the sketch function.

Set Up
1. From the Main Menu, enter the GRAPH mode.
2. Make V-Window settings.
3. On the Setup screen, use the “Sketch Line” setting to specify the line style you want.
(F1)(—) ... Normal (initial default)
(F2) (=) ... Thick (twice the thickness of Normal)
(F3)(+===) ... Broken (thick broken)
(F4(~~) ... Dot (dotted)
4. Input the function of the graph.
5. Draw the graph.
Execution
6. Select the sketch function you want to use.*!
(F3) (SKTCH) (F1)(Cls) ... Screen clear
(F2) (Tang) ... Tangent line
(F3)(Norm) ... Line normal to a curve
(F3)(Inv) ... Inverse function*?
8 (>) ED(PLOT)
{Plot}/{PI- On}/{PI- Off}/{PI- Chg}
... Point {Plot}/{On}/{Off}/{Change}
(F8) (>) (I (LINE)
{Line}/{F - Line} ...{connects 2 points plotted by (Fe) (>)([F1)(PLOT)
with a line}/{for drawing a line between any 2 points}

(F8) (™) (F3) (Crcl) ... Circle

(Fe) (>) (Fa) (Vert) ... Vertical line

(F8) (>) (F8) (Hztl) ... Horizontal line
(F8) (™) (F8) (>) (FI) (PEN) ... Freehand

(F8) (>) (F8) (>) F2) (Text) ... Text input
7. Use the cursor keys to move the pointer (gh) to the location where you want to draw,

and press [E4g.*

*I'The above shows the function menu that appears *3Some sketch functions require specification of two
in the GRAPH mode. Menu items may differ points. After you press (X to specify the first point,
somewhat in other modes. use the cursor keys to move the pointer to the

*2|n the case of an inverse function graph, drawing location of the second point and press (g

starts immediately after you select this option. # You can specify line type for the following sketch
functions: Tangent, Normal, Inverse, Line, F ® Line,
Circle, Vertical, Horizontal, Pen
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5-10-2
Changing the Appearance of a Graph

o0 000
Example Draw a line that is tangent to point (2, 0) on the graph for
y=x(x +2)x-2).
Use the following V-Window settings.
Xmin =-6.3, Xmax =6.3, Xscale=1
Ymin =-3.1, Ymax =3.1, Yscale =1 (initial defaults)

Procedure
@ [E) GRAPH
@ (E3)(V-WIN) [E) (INIT) ExT)
@ () (B (SETUP)® @ @ @ @ @ F)(—) XD
@ (F3)(TYPE)[F)(Y=)[Ken (A Kem) () (2] I (A ke (=5 (2
® ([Fg(DRAW)
® (F4) (SKTCH) [F2(Tang)
@ ®-® 9"

Result Screen

Yi=HOK+2o0n-20

P

*"You can draw a tangent line in succession by
moving the “0y” pointer and pressing (4.
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5-10-3
Changing the Appearance of a Graph

H Inserting Comments

Description
You can insert comments anywhere you want in a graph.

Set Up
[ 1. Draw the graph.

Execution
2. Press (F3) (SKTCH) Fe) (>) (Fe) (>>) [F2) (Text), and a pointer appears in the center of
the display.
3. Use the cursor keys to move the pointer to the location where you want the text to be,
and input the text.

# You can input any of the following charactersas ~ x2,\, log, In, N, , 10%, &5, 3 , X', sin, cos,
comment text: A~Z, 1, 0, space, 0~9, ., +,—, %,  tan, sin!, cos™, tan™, i, List, Mat, £
+ (), EXP, =, Ans, (, ), [, ], {, }, comma, —,
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5-10-4
Changing the Appearance of a Graph

o0 000
Example Insert text into the graphy =x (x + 2)(x - 2).

Use the following V-Window settings.
Xmin=-5, Xmax=5, Xscale =1
Ymin =-5, Ymax =5, Yscale =1

Procedure
@ (W GRAPH
EBRVWNEDEEGEREDE®
© E ¢ (B e (@D B9 Bxm
E)TYPE)ED(Y=) () QeI 21 D [ Ka) B @2 I B9
(F8) (DRAW)
@ (F4)(SKTCH) [Fe) (™) (E8) (>) [F2) (Text)
Q@@ @-@®

(w) (=) (Y) ) () (=) e (D el () 2 ) (D ken F 2 O

Result Screen

¥ =HCH+EICH-2ER

#=- 1.03174B032 V=U.B7TH19355
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5-10-5
Changing the Appearance of a Graph

M Freehand Drawing

Description
You can use the pen option for freehand drawing in a graph.

Set Up
[ 1. Draw the graph.
Execution

2. Press (F3) (SKTCH) Fe) (>) (Fe) (>>) (F1) (PEN), and a pointer appears in the center of
the screen.

3. Use the cursor keys to move the pointer to the point from which you want to start
drawing, and then press [Exg.

4. Use the cursor keys to move the pointer. A line is drawn wherever you move the
pointer. To stop the line, press [Exg.

Repeat step 3 and 4 to draw other lines.
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5-10-6
Changing the Appearance of a Graph

o0 000
Example Use the pen to draw on the graphy =x (x + 2)(x — 2).

Use the following V-Window settings.
Xmin=-5, Xmax=5, Xscale =1
Ymin =-5, Ymax =5, Yscale =1

Procedure
@ (W GRAPH
EBRVWNEDEEGEREDE®
© E ¢ (B e (@D B9 Bxm
E)(TYPE)ED(Y=) D (3 @ &e) =2 @&
(F8) (DRAW)

@ () (F4)(SKTCH) [E8) (>) [E8) (™) ED (PEN)
@ @®-® @-@fg
OROIOBRCRCNCIORMMCMCIEE|

Result Screen

d
’\j

#=-1.904161905 Y=W.354B387T]
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5-10-7
Changing the Appearance of a Graph

H Changing the Graph Background

You can use the Setup screen to specify the memory contents of any picture memory area
(Pict 1 through Pict 20) as the Background item. When you do, the contents of the
corresponding memory area is used as the background of the graph screen.

o0 000

Example 1 With the circle graph X2 + Y2 = 1 as the background, use Dynamic
Graph to graph Y = X2 + A as variable A changes value from -1 to 1 in
increments of 1.

Recall the background graph.

(X2 + Y2 = 1)
@ ESET P ®®®®®
E(PICT) @ @ D )

(When the graph for X2 + Y2 = 1 is stored
in Pict 1)
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5-10-8

Changing the Appearance of a Graph

Draw the dynamic graph.
(Y=X2-1)

(Y =X

(Y = X2 + 1)

Y2=xE+H

Fi=-1

<

T

YZ2=rE+H

A=G

S

T

V2=mE+A

ST

* See “5-8 Dynamic Graphing” for details on using the Dynamic Graph feature.
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5-11-1
Function Analysis

5-11 Function Analysis

H Reading Coordinates on a Graph Line

Description
Trace lets you move a pointer along a graph and read out coordinates on the display.

Set Up
1. From the Main Menu, enter the GRAPH mode.
2. Draw the graph.

Execution

3. Press (F1)(TRCE), and a pointer appears in the center of the graph.*

4.Use @ and ® to move the pointer along the graph to the point at which you want to
display the derivative.
When there are multiple graphs on the display, press @ and ® to move between
them along the x-axis of the current pointer location.

5. You can also move the pointer by pressing to display the pop-up window, and then
inputting coordinates.
The pop-up window appears even when you input coordinates directly.

To exit a trace operation, press (F1)(TRCE).

*'The pointer is not visible on the graph when # You can turn off display of the coordinates at the
it is located at a point outside the graph pointer location by specifying “Off” for the “Coord”
display area or when an error of no value item on the Setup screen.
occurs.
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5-11-2

Function Analysis

o0 000

Example Read coordinates along the graph of the function shown below.
Y1=x2-3
Use the following V-Window settings.
Xmin = -5, Xmax =5, Xscale =1
Ymin=-10, Ymax =10, Yscale=2

Procedure
@ ([EW GRAPH

@ @M E)(V-WIN) @ B &9 B 9 (1D Y @
OHUEDQEFGEEBD
E)(TYPE)ED(Y=) =23
(Fe) (DRAW)
@ () ED(TRCE)
» @@
® @0k

Result Screen

W=-2« 11171117118 ¥=U. 16049383

Y1=KE=3

# The following shows how coordinates are ¢ Inequality Graph
displayed for each function type.

¢ Polar Coordinate Graph H=1 v-1

# The pointer will not move if you press the @ and

r=1.732050B0E__ %=0. 3US0G5B504 | A
® keys during trace of an “X=c” type graph.

¢ Parametric Graph

T=0.185398 1634
H=E.191506533  Y=5.E51313924

20050401




5-11-3
Function Analysis

H Displaying the Derivative

Description

In addition to using Trace to display coordinates, you can also display the derivative at the
current pointer location.

Set Up
1. From the Main Menu, enter the GRAPH mode.
2. On the Setup screen, specify On for Derivative.
3. Draw the graph.

Execution

4. Press [F(TRCE), and the pointer appears at the center of the graph. The current
coordinates and the derivative also appear on the display at this time.

5. Use @ and ® to move the pointer along the graph to the point at which you want to
display the derivative.

When there are multiple graphs on the display, press @ and ® to move between
them along the x-axis of the current pointer location.

6. You can also move the pointer by pressing to display the pop-up window, and then
inputting coordinates.

The pop-up window appears even when you input coordinates directly.
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5-11-4
Function Analysis

o0 000

Example Read coordinates and derivatives along the graph of the function
shown below.
Y1=x2-3
Use the following V-Window settings.
Xmin = -5, Xmax =5, Xscale =1
Ymin=-10, Ymax =10, Yscale=2

Procedure
@ ([ GRAPH

@ (@ W) (SET UP)® @ @ @ [E1)(On) Exm)
@ @ E3)(V-WIN) © B ¢ B 8 (D Y @

QO 0ID 0O E 2 kY ED

E)(TYPE)ED(Y=) =06
8 (DRAW)
@ @R FD(TRCE)

® @@
® @0k

Result Screen

dYf»dH=-5. 555
W=-2« 11171117118 ¥=U. 16049383

/

dY~dH=-1.999
== Y=-g

Y1=KE=3

I
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5-11-5
Function Analysis

H Graph to Table

Description

You can use trace to read the coordinates of a graph and store them in a number table. You
can also use Dual Graph to simultaneously store the graph and number table, making this an
important graph analysis tool.

Set Up
1. From the Main Menu, enter the GRAPH mode.
2. On the Setup screen, specify GtoT for Dual Screen.
3. Make V-Window settings.

Execution
4. Save the function and draw the graph on the active (left) screen.

5. Activate Trace. When there are multiple graphs on the display, press @ and ® to
select the graph you want.

6. Use @ and ® to move the pointer and press (e to store coordinates into the
number table. Repeat this step to store as many values as you want.

7. Press (FJ(CHNG) to make the number table active.
8. From the pop-up window, input the list number you want to save.
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5-11-6
Function Analysis

eoeoooe

Example Save, in a table, the coordinates in the vicinity of the points of
intersection at X = 0 for the two graphs shown below, and store the
table contents in List 1.

Y1=x%2-3, Y2=-x+2

Use the following V-Window settings.
Xmin=-5, Xmax=5, Xscale =1
Ymin=-10, Ymax =10, Yscale=2

Procedure
@ [@W GRAPH
@ () (W (SET UP) @ @ (F2)(GtoT) [Exm)
@ EEVWN DEDEEEDBE®
POOREDDEE D EE ED
@ [E)(TYPE)[F)(Y=) D (2 2 (B) ()
© ke (B 2 B9

[F8) (DRAW)
® (@ [F)(TRCE)
® @-@HE®-®F
@ [ [F)(CHNG)
(m (F23 (LMEM) (3] B9

Result Screen

[ E."Il-ll |-I EIHE

IEEIIII 0. |“'1'1

1. 774193545
[R-DEL

# Instead of pressing [F(CHNG) in step 7,
you could press to make the number table
active.
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5-11-7
Function Analysis

H Coordinate Rounding

Description
This function rounds off coordinate values displayed by Trace.

Set Up
I 1. From the Main Menu, enter the GRAPH mode.

2. Draw the graph.

Execution

3. Press (F2) (ZOOM) (Fg) (™) (F3) (RND). This causes the V-Window settings to be
changed automatically in accordance with the Rnd value.

4. Press [F)(TRCE), and then use the cursor keys to move the pointer along the
graph. The coordinates that now appear are rounded.
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5-11-8
Function Analysis

eeocoe
Example Use coordinate rounding and display the coordinates in the vicinity of
the points of intersection for the two graphs produced by the
functions shown below.
Y1=x2-3, Y2=-Xx+2
Use the following V-Window settings.
Xmin=-5, Xmax=5, Xscale =1
Ymin=-10, Ymax =10, Yscale=2

Procedure
@ [@EW GRAPH
@ =AEVWINBEEEERMODRN®
PRODEDDEE D EEED
E3)(TYPE)[ED (Y=) =06
@
(Fe) (DRAW)
® (F2)(ZOOM) [E8) (™) [F3) (RND)
@ (@ (F)(TRCE)
OB

Result Screen

Y1 =H\‘E =3
-‘—\_\_\_\_\.*

i

W= -d. THE ¥=U. 172944
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5-11-9
Function Analysis

H Calculating the Root

Description
This feature provides a number of different methods for analyzing graphs.

Set Up
1. From the Main Menu, enter the GRAPH mode.
I 2. Draw the graphs.
Execution
3. Select the analysis function.
(F8) (G-SLV) [F1) (ROQT) ... Calculation of root

(F2) (MAX) ... Local maximum value
MIN) ... Local minimum value
Y-ICPT) ... y-intercept

(D)@](de) ... Integral value for a given range

4. When there are multiple graphs on the screen, the selection cursor (M) is located at
the lowest numbered graph. Press @ and ® to move the cursor to the graph you
want to select.

5. Press [ to select the graph where the cursor is located and display the value
produced by the analysis.
When an analysis produces multiple values, press ® to calculate the next value.
Pressing @ returns to the previous value.
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5-11-10
Function Analysis

o0 000

Example Draw the graph shown below and calculate the root for Y1.
Y1=x(x +2)(x -2)
Use the following V-Window settings.
Xmin =-6.3, Xmax =6.3, Xscale=1

Ymin =-3.1, Ymax =3.1, Yscale =1 (initial defaults)

Procedure

@ [EW GRAPH

@ (E3)(V-WIN) [ED (INIT) ExT)
E)(TYPE)ED(Y=) 6D @ =2
(Fe) (DRAW)

® (8 (G-SLV) [F1) (ROOT)

® ®
®

Result Screen

WMI=HOE+2 0 0H-20 WMI=HOEA2 D020
T [\ } Fo0T Ir -R } RoaT
w=-2 =0 #=0 =0

Y1=HOHE2 0 CH-20

v
Y-

n=g =0

# When analyzing a single graph, results appear  # Graph analysis is not possible for the graph

as soon as you select an analysis function in whose function is the format X = constant.
step 3, so step 4 is not necessary. # The y-intercept is the point where the graph
# Root, local maximum value, local minimum crosses the y-axis.

value, and y-intercept can be calculated for
rectangular coordinate graphs and inequality
graphs only.
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5-11-11
Function Analysis

H Calculating the Point of Intersection of Two Graphs

Description
Use the following procedure to calculate the point of intersection of two graphs.

Set Up
[ 1. Draw the graphs.

Execution

2. Press (F5)(G-SLV) [F5)(ISCT). When there are three or more graphs, the selection
cursor (H) appears at the lowest numbered graph.

3. Press @ and ® to move the cursor to the graph you want to select.

4. Press [ to select the first graph, which changes the shape of the cursor from B to
¢

5. Press @ and ® to move the cursor to the second graph.

6. Press B to calculate the point of intersection for the two graphs.
When an analysis produces multiple values, press ® to calculate the next value.
Pressing @ returns to the previous value.
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5-11-12
Function Analysis
eeoco0o
Example Graph the two functions shown below, and determine the point of
intersection between Y1 and Y2.
Yi=x+1, Y2=x2
Use the following V-Window settings.
Xmin = -5, Xmax =5, Xscale =1
Ymin=-5, Ymax=5, Yscale =1
Procedure
@ [Ny GRAPH
&r) E3)(V-WIN) @ B (g (B) g (D B9 @
BeEERO
E)(TYPE)ED(Y=) ER)CE|
(Fe) (DRAW)
@ (F89(G-SLV) E9)(ISCT)
® ®
Result Screen
Y1=h+1 Y1=h+1
o Sack” o S
[ IZECT [ IZECT
¥w=-0.6180339881 Y=0.38189660113 W=1.618033988 ‘Y=2. 618033989
# In the case of two graphs, the point of # You can calculate the point of intersection for
intersection is calculated immediately after rectangular coordinate graphs and inequality
you press (st (F5) (F5) in step 2. graphs only.
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Function Analysis

H Determining the Coordinates for Given Points

Description

The following procedure describes how to determine the y-coordinate for a given x, and the
x-coordinate for a given y.

Set Up
[l 1. Draw the graph.

Execution

2. Select the function you want to perform. When there are multiple graphs, the selection
cursor (H) appears at the lowest numbered graph.

(F5) (G-SLV) [Fe) () (FI(Y-CAL) ... y-coordinate for given x
(Fe) (=) (F3) (X-CAL) ... x-coordinate for given y

3. Use @ @ to move the cursor (M) to the graph you want, and then press B to select
it.

4. Input the given x-coordinate value or y-coordinate value.
Press (& to calculate the corresponding y-coordinate value or x-coordinate value.
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Function Analysis

eoocooe
Example Graph the two functions shown below and then determine the y-
coordinate for x = 0.5 and the x-coordinate for y = 2.2 on graph Y2.
Yi=x+1, Y2=x(x + 2)(x — 2)
Use the following V-Window settings.
Xmin =-6.3, Xmax =6.3, Xscale=1
Ymin =-3.1, Ymax =3.1, Yscale =1 (initial defaults)

Procedure
D [ GRAPH
(s (F3) (V-WIN) (ED (INIT) (ExT)
) (TYPE)FD(Y=) @
@ EE0E

(F8) (DRAW)
@ (F8)(G-SLV)(Fe) (>) ED(Y-CAL) @ [F8)(G-SLV) F8) (>) [E (X-CAL)
® @ ® @
@ OEHBEE @ 20AE

Result Screen

H’E=H(H+2{)3}j{—/2}j VE=H{x+ {ﬁ?}j
h}' } ¥-CAL /{/ [\ } H-CAL

n=0.5 == 1.815 w=- 1. 62T2B43UT Y=gd.d

# When there are multiple results for the above # The X-CAL value cannot be obtained for a
procedure, press ® to calculate the next parametric function graph.
value. Pressing @ returns to the previous

# After obtaining coordinates with the above
value.

procedure, you can input different coordinates
# Step 3 of the above procedure is skipped by first pressing (ké1).
when there is only one graph on the display.
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Function Analysis

H Calculating the Integral Value for a Given Range

Description
Use the following procedure to obtain integration values for a given range.

Set Up
[ 1. Draw the graph.

Execution

2. Press (F5) (G-SLV) [F8) (>>) (F3) (Jdx). When there are multiple graphs, this causes the
selection cursor (M) to appear at the lowest numbered graph.

3. Use @ @ to move the cursor (M) to the graph you want, and then press B to select
it.

4. Use @ ® to move the lower limit pointer to the location you want, and then press [Ex.

You can also move the pointer by pressing to display the pop-up window, and then
inputting coordinates.

5. Use ® to move the upper limit pointer to the location you want.

You can also move the pointer by pressing to display the pop-up window, and then
inputting the upper limit and lower limit values for the integration range.

6. Press [ to calculate the integral value.

# You can also specify the lower limit and upper  # Integral values can be calculated for rectangular
limit by inputting them on the 10-key pad. coordinate graphs only.

# When setting the range, make sure that the lower
limit is less than the upper limit.
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Function Analysis

o0 000
Example Graph the function shown below, and then determine the integral
value at (-2, 0).
Y1=x(x +2)(x -2)
Use the following V-Window settings.
Xmin =-6.3, Xmax =6.3, Xscale=1
Ymin=-4, Ymax=4, Yscale=1

Procedure
@ [Ny GRAPH
EBRVWVNOEOEREEDNEAEDE®
©8RAOFEDEREED
E)(TYPE)[E)(Y=) (& [ @ e =@
(F8) (DRAW)
@ @A F5(G-SLV)E8 (>) @ (ldx)

G:D @~ @ (Lower limit: x = —2) g
® ®~® (Upper limit: x = 0)
® [EE

Result Screen

LOWER=-2 UFFEFR=0
Jdy=U
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Function Analysis

H Conic Section Graph Analysis

You can determine approximations of the following analytical results using conic section
graphs.

* Focus/vertex/eccentricity

¢ Length of latus rectum

* Center/radius

* x-/y-intercept

* Directrix/axis of symmetry drawing and analysis

* Asymptote drawing and analysis

1. From the Main Menu, enter the CONICS mode.

2. Use @ and @ to select the conic section you want to analyze.
3. Input the conic section constants.

4. Draw the Graph.

After graphing a conic section, press (F5)(G-SLV) to display the following graph analysis
menus.

® Parabolic Graph Analysis
* {FOCS}/{VTX}/{LEN}/{e} ... {focus}/{vertex}/{length of latus rectum}/{eccentricity}
* {DIRY/{SYM} ... {directrix}/{axis of symmetry}
o {X-IN}{Y-IN} ... {x-intercept}/{y-intercept}

e Circular Graph Analysis
* {CNTR}/{RADS} ... {center}/{radius}
o {X-IN}/{Y-IN} ... {x-intercept}/{y-intercept}

¢ Elliptical Graph Analysis
¢ {FOCS}/{VTX}Y{CNTR}/{e} ... {focus}/{vertex}/{center}/{eccentricity}
o {X-IN}{Y-IN} ... {x-intercept}/{y-intercept}

¢ Hyperbolic Graph Analysis
¢ {FOCS}/{VTX}Y{CNTR}/{e} ... {focus}/{vertex}/{center}/{eccentricity}
* {ASYM} ... {asymptote}
o {X-IN}/{Y-IN} ... {x-intercept}/{y-intercept}

The following examples show how to use the above menus with various types of conic
section graphs.
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¢ To calculate the focus, vertex and length of latus rectum
[G-SLV]-[FOCSV[VTXJ/[LEN]
o0 o000

Example To determine the focus, vertex and length of latus rectum for the
parabola X =(Y -2)2+ 3

Use the following V-Window settings.
Xmin =-1, Xmax =10, Xscale=1
Ymin = -5, Ymax =5, Yscale =1

[EN) CONICS
)
@ 69 @ 8 @) &9 8 (DRAW)
E(G-SLY) H=RCY-K 12 +H =
(F(FOCS) ﬁ_______
(Calculates the focus.)
FOCUS
n=3.28 Y=g
) (G-SLV) R=RICY—K 2 +H ——
[F4(VTX) E__H_____
(Calculates the vertex.)
UERTEH
=3 V=2
F5)(G-SLV) M=ACY—K 22 +H =
(5 (LEN) | e
(Calculates the length of latus rectum.) t
LEMGTH
L=1

¢ When calculating two foci for an ellipse or hyperbolic graph, press ® to calculate the
second focus. Pressing @ returns to the first focus.

* When calculating two vertexes for a hyperbolic graph, press ® to calculate the second
vertex. Pressing @ returns to the first vertex.

 Pressing ® when calculating the vertices of an ellipse will calculate the next value.
Pressing @ will scroll back through previous values. An ellipse has four vertices.
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e To calculate the center and radius [G-SLV]-[CNTR]/[RADS]

o0 000
Example To determine the center and radius for the circle
X+22+ (Y +1)2=22

Use the following V-Window settings.
Xmin =-6.3, Xmax =6.3, Xscale=1
Ymin =-3.1, Ymax =3.1, Yscale =1 (initial defaults)

@Y CONICS
®O®®
© @ g © 0] EE (2] B9 [Fe) (DRAW)
ES;’)SLV) c-Hy2+cv—re=pz -
(Calculates the center.) ﬁ}
)
I{\ /1 CEMTER
n=-2 ==
E9(G-SLV) c-Hy2+cv—gre=pz
2 (RADS) :
(Calculates the radius.) £,
Ir\ /1 FADIUZ
=2
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¢ To calculate the x- and y-intercepts [G-SLV]-[X-INJ/[Y-IN]
o0 000
Example To determine the x- and y-intercepts for the hyperbola
(X -3) (Y-1)
22 - 22

=1

Use the following V-Window settings.
Xmin=-4, Xmax=38, Xscale =1
Ymin=-5, Ymax=5, Yscale =1

@@ CONICS
OICIOCIGIGIGIOLE]
@ @ (2] &9 (3] (g (1) &€ (Fe) (DRAW)

(st (F5) (G-SLV) <x H:-a l:*.-' H:-E
EJ(X-IN) (E

(Calculates the x-intercept.) /'/g
H-ICFT

w=0.1639320225 V=0

(st (F5) (G-SLV) CH-HYE_ V-RYE
AN R haa (ﬁ
(Calculates the y-intercept.)
Y-ICFT
=0 ¥=- 1. 236061911

* Press ® to calculate the second set of x-/y-intercepts. Pressing @ returns to the first
set of intercepts.
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¢ To draw and analyze the axis of symmetry and directrix
[G-SLV]-[SYM]/[DIR]
o0 000

Example To draw the axis of symmetry and directrix for the parabola
X=2(Y-1)2+1

Use the following V-Window settings.
Xmin =-6.3, Xmax =6.3, Xscale=1
Ymin =-3.1, Ymax =3.1, Yscale =1 (initial defaults)

[@ENg CONICS

&)

@ 68 @ 68 [0 68 @ (DRAW)
E3(G-SLV)

(F2(SYM)

(Draws the axis of symmetry.)

®=FICY—KE+H ]

IYMMETRY

;C:; ()G-SLV) WAy —K 2 +H ——

(Draws the directrix.)

DIRECTRIN

n=0.815
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® To draw and analyze the asymptotes

o0 000
Example

[G-SLV]-[ASYM]

To draw the asymptotes for the hyperbola
(X-1) (Y-1)
22 T T2
Use the following V-Window settings.
Xmin =-6.3, Xmax =6.3, Xscale=1

=1

Ymin = -5, Ymax =5, Yscale =1
[@Eng CONICS
(QIOIGIOIOIOIO)EE|

(2] 9 (2] B9 (D € (D) ) (Fe) (DRAW)
[F5)(G-SLV)

(F5) (ASYM)

(Draws the asymptotes.)

CR=HYE _Cv-FRiE
A E2 -
-]

-

REYMFTOTES
£

® To calculate eccentricity

o0 000
Example

# Certain V-Window parameters can produce
errors in values produced as graph analysis

results.

# The message "Not Found” appears on the
display when graph analysis is unable to

produce a result.

[G-SLV]-[e]

To determine the eccentricity of the graph for ellipse
(X-2p (Y-2)
42 * 22 -
Use the following V-Window settings.
Xmin=-3, Xmax=7, Xscale =1
Ymin =-1, Ymax =5, Yscale =1

(EN) CONICS

(OIQICICACAAEE)

(4 9 (2] 9 (2] 9 (2] 9 (E8) (DRAW)
ur) E8) (G-SLV)

E&(>)ED(e)

(Calculates eccentricity.)

1

px—Hoe
Ad

R e (R
B2

+

==

CCEMTRICITY

2=0. BEE025U038

# The following can result in inaccurate analysis
results or may even make it impossible to obtain
a solution at all.

- When the solution is tangent to the x-axis.
- When the solution is a point of tangency
between two graphs.
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Chapter

Statistical Graphs and
Calculations

This chapter describes how to input statistical data into lists, how
to calculate the mean, maximum and other statistical values, how
to perform various statistical tests, how to determine the confidence
interval, and how to produce a distribution of statistical data.

It also tells you how to perform regression calculations.

6-1 Before Performing Statistical Calculations

6-2 Calculating and Graphing Single-Variable
Statistical Data

6-3 Calculating and Graphing Paired-Variable
Statistical Data

6-4 Performing Statistical Calculations
6-5 Tests

6-6 Confidence Interval

6-7 Distribution

Important!

* This chapter contains a number of graph screen shots. In each case, new
data values were input in order to highlight the particular characteristics of
the graph being drawn. Note that when you try to draw a similar graph, the
unit uses data values that you have input using the List function. Because of
this, the graphs that appear on the screen when you perform a graphing
operation will probably differ somewhat from those shown in this manual.
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Before Performing Statistical Calculations

6-1 Before Performing Statistical Calculations

Entering the STAT mode from the Main Menu displays the List Editor screen.
You can use the List Editor screen to input statistical data and perform statistical calculations.

List 1| List 3]st 3| List u

Use @, @, @ and ® to move
the highlighting around the lists.

[GRPHJCHLCJTESTIIHTR JOTST.] I

Once you input data, you can use it to produce a graph and check for tendencies. You can
also use a variety of different regression calculations to analyze the data.

* For information about using the statistical data lists, see “3. List Function”.

H Inputting Data into Lists

o0 00O
Example To input the following two data groups

0.5,1.2,2.4,4.0,5.2
-2.1,03,1.5,2.0,24

OOEMOE R E [Lizt 1 [List 8| List 3| Lest U
BHEMM@AGECEREY 5“3' ]
® o sz o
PEOIEDERDEE I
IOEED0DE UL CJIES IR J01S1 T

Once data is input, you can use it for graphing and statistical calculations.

# Except for complex numbers, calculation # You can use the @, @, @ and ® keys to
results can be input as statistical data. move the highlighting to any cell in the lists for
data input.
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Before Performing Statistical Calculations

B Changing Graph Parameters

Use the following procedures to specify the graph draw/non-draw status, the graph type, and
other general settings for each of the graphs in the graph menu (GPH1, GPH2, GPH3).

While the statistical data list is on the display, press ([F1)(GRPH) to display the graph menu,
which contains the following items.

« {GPH1)/{GPH2}/{GPH3} ... graph {1}/{2}/{3} drawing*"

* {SEL} ... {simultaneous graph (GPH1, GPH2, GPH3) selection}
You can specify the multiple graphs.

* {SET} ... {graph settings (graph type, list assignments)}

1. General graph settings [GRPH]-[SET]

This section describes how to use the general graph settings screen to make the following
settings for each graph (GPH1, GPH2, GPH3).

* Graph Type

The initial default graph type setting for all the graphs is scatter graph. You can select one of
a variety of other statistical graph types for each graph.

o List

The initial default statistical data is List 1 for single-variable data, and List 1 and List 2 for
paired-variable data. You can specify which statistical data list you want to use for x-data and
y-data.

* Frequency

Normally, each data item or data pair in the statistical data list is represented on a graph as a
point. When you are working with a large number of data items however, this can cause
problems because of the number of plot points on the graph. When this happens, you can
specify a frequency list that contains values indicating the number of instances (the
frequency) of the data items in the corresponding cells of the lists you are using for x-data
and y-data. Once you do this, only one point is plotted for the multiple data items, which
makes the graph easier to read.

*1The initial default graph type setting for all the # You can specify the graph draw/non-draw
graphs (Graph 1 through Graph 3) is scatter status, the graph type, and other general
diagram, but you can change to one of a settings for each of the graphs in the graph

number of other graph types. menu (GPH1, GPH2, GPH3).
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Before Performing Statistical Calculations

e Mark Type
This setting lets you specify the shape of the plot points on the graph.

¢ To display the general graph settings screen [GRPH]-[SET]
Pressing (F1)(GRPH) Fg) (SET) displays the general graph settings screen.

Frequency
Mark TxFe

[GFHL [GFHE [GFA3T

* The settings shown here are examples only. The settings on your general graph settings
screen may differ.

* StatGraph (statistical graph specification)
* {GPH1}/{GPH2}/{GPH3} ... graph {1}/{2}/{3}

* Graph Type (graph type specification)
* {Scat}/{xy}/{NPP} ... {scatter diagram}/{xy line graph}/{normal probability plot}
* {Hist}/{Box}/{N-Dis}/{Brkn} ... {histogram}/{med-box graph}/{normal distribution curve}/
{broken line graph}
o {X}{Med}/{X"2}/{X~3}/{X*4} ... {linear regression graph}/{Med-Med graph}/{quadratic
regression graph}/{cubic regression graph}/{quartic regression graph}
* {Log}/{Exp}/{Pwr}/{Sin}/{Lgst} ... {logarithmic regression graph}/{exponential regression
graph}/{power regression graph}/{sinusoidal regression graph}/{logistic regression graph}
¢ XList (x-axis data list)
* {LIST} ... {List 1 to 26}

e YList (y-axis data list)
¢ {LIST} ... {List 1 to 26}

* Frequency (number of times a value occurs)
e {1} ... {1-to-1 plot}
* {LIST} ... frequency data in {List 1 to 26}

¢ Mark Type (plot mark type)
o {CM{x}/{e} ... scatter diagram plot points

¢ Outliers (outliers specification)
* {On}/{Off} ... {display}/{do not display} Med-Box outliers
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Before Performing Statistical Calculations

2. Graph draw/non-draw status [GRPH]-[SEL]

The following procedure can be used to specify the draw (On)/non-draw (Off) status of each of
the graphs in the graph menu.

¢ To specify the draw/non-draw status of a graph
1. Pressing [F1)(GRPH) (F4)(SEL) displays the graph On/Off screen.

SLallhrarh : Dawln

atGrarF tDrawl
StatGrarhd  sDrawlff

* Note that the StatGraph1 setting is for Graph 1 (GPH1 of the graph menu), StatGraph2
is for Graph 2, and StatGraph3 is for Graph 3.

2. Use the cursor keys to move the highlighting to the graph whose status you want to
change, and press the applicable function key to change the status.
e {On}/{Off} ... {On (draw)}/{Off (non-draw)}
e {DRAW} ... {draws all On graphs}

3. To return to the graph menu, press [EX).

# V-Window parameters are normally set 1-Sample Z Test, 2-Sample Z Test, 1-Prop Z
automatically for statistical graphing. If you Test, 2-Prop Z Test, 1-Sample ¢ Test, 2-Sample
want to set V-Window parameters manually, t Test, % Test, 2-Sample F Test (x-axis only
you must change the Stat Wind item to disregarded).

“Manual’.

While the statistical data list is on the display, # Zz;ifiﬂ)::ﬁ:iggng \tllgijlgsu:sg :_‘::tt;

perform the following procedure. data as y-axis (vertical) values. Each set of X/y
[EW) (SET UP) [E2) (Man) data is a point on the scatter diagram.

[ExT) (Returns to previous menu.)
Note that V-Window parameters are set
automatically for the following types of graphs

regardless of whether or not the Stat Wind
item is set to “Manual”.
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Calculating and Graphing Single-Variable Statistical Data

6-2 Calculating and Graphing Single-Variable
Statistical Data

Single-variable data is data with only a single variable. If you are calculating the average
height of the members of a class for example, there is only one variable (height).

Single-variable statistics include distribution and sum. The following types of graphs are
available for single-variable statistics.

You can also use the procedures under “Changing Graph Parameters” on page 6-1-2 to make
the settings you want before drawing each graph.

l Normal Probability Plot (NPP)

This plot compares the data accumulated ratio with a normal distribution accumulated ratio.
XList specifies the list where data is input, and Mark Type is used to select from among the
marks {{]/ %/« }you want to plot.

Press [ad), or [EXT) (QUIT) to return to the statistical data list.

M Histogram (Bar Graph) (Hist)

XList specifies the list where the data is input, while Freq specifies the list where the data
frequency is input. 1 is specified for Freq when frequency is not specified.

sulHistoaram Selting i

prpm—]
Bt LERET & (Draw)

GFHL [GFHE [GFAT [L1UAE

The display screen appears as shown above before the graph is drawn. At this point, you
can change the Start and Width values.
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Calculating and Graphing Single-Variable Statistical Data

M Med-box Graph (MedBox)

This type of graph lets you see how a large number of data items are grouped within specific
ranges. A box encloses all the data in an area from the first quartile (Q1) to the third quartile
(Q8), with a line drawn at the median (Med). Lines (called whiskers) extend from either end
of the box up to the minimum (minX) and maximum (maxX) of the data.

From the statistical data list, press ([F1)(GRPH) to display the graph menu, press (F§)(SET),
and then change the graph type of the graph you want to use (GPH1, GPH2, GPH3) to
med-box graph.

minx——F—— [ F—

[1URR

Q1 Med Q3 maxX

To plot the data that falls outside the box, first specify “MedBox” as the Graph Type. Then, on

the same screen you use to specify the graph type, turn the Outliers item “On”, and draw the
graph.

= ([

1UAR
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Calculating and Graphing Single-Variable Statistical Data

H Normal Distribution Curve (N-Dis)

The normal distribution curve is graphed using the following normal distribution function.

2

1 )
y= ——e¢ 2w’

\/(2 ) xGn

XList specifies the list where the data is input, while Freq specifies the list where the data
frequency is input. 1 is specified for Freq when frequency is not specified.

1UAR

H Broken Line Graph (Brkn)

Lines connect center points of a histogram bar.

XList specifies the list where the data is input, while Freq specifies the list where the data
frequency is input. 1 is specified for Freq when frequency is not specified.

sy Histogram Setling i
=
1 fTH. i
Drawi LERE] & (Draw)

[GFAL [FH2 [GFia P [

The display screen appears as shown above before the graph is drawn. At this point, you
can change the Start and Width values.
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H Displaying the Calculation Results of a Drawn Single-Variable Graph

Single-variable statistics can be expressed as both graphs and parameter values. When
these graphs are displayed, the single-variable calculation results appear as shown below
when you press ([F1)(1VAR).

1-lariable

x =134.7T8

Ex =1547.8

Lx?  =239598, 57

zdn  =3.49336513

xdn-l =3, 62233818

4] =18 +
[oRAL

* Use @ to scroll the list so you can view the items that run off the bottom of the screen.

The following describes the meaning of each of the parameters.

.......... sum of squares
.... population standard deviation

........ sample standard deviation

M oeeeeeees number of data items
minX ....... minimum

(@) I first quartile

Med ........ median

Q3 .......... third quartile

maxX ...... maximum

Mod ........ mode

Mod : n ... number of data mode items
Mod : F ... data mode frequency

* Press (F§)(DRAW) to return to the original single-variable statistical graph.

# When Mod has multiple solutions, they are all
displayed.
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6-3 Calculating and Graphing Paired-Variable
Statistical Data

B Drawing a Scatter Diagram and xy Line Graph

Description

The following procedure plots a scatter diagram and connects the dots to produce an xy line
graph.

Set Up
Il 1. From the Main Menu, enter the STAT mode.

Execution
I 2. Input the data into a list.

3. Specify Scat (scatter diagram) or xy (xy line graph) as the graph type, and then
execute the graph operation.

Press (Ad, or [EXT) (QUIT) to return to the statistical data list.
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Calculating and Graphing Paired-Variable Statistical Data

eeocoe
Example Input the two sets of data shown below. Next, plot the data on a
scatter diagram and connect the dots to produce an xy line graph.
0.5, 1.2, 2.4, 4.0, 5.2 (xList)
-2.1, 0.3, 1.5, 2.0, 2.4 (yList)

Procedure

@ Wy STAT

@ HEBMINERAEE
QH@AMARMGEGRE
®
AQHOEOOBGE
O0EMEEFE G @R

@ (Scatter diagram) (F1) (GRPH) (F§) (SET) ® (F1) (Scat)

(F1(GPH1)
@ (xy line graph) (F1)(GRPH)[E8) (SET) ® [F2) (xy) [Ex)
(F1)(GPH1)

Result Screen

o
-]
Jﬂﬁ

(Scatter diagram)

P—
b

(xy line graph)
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Calculating and Graphing Paired-Variable Statistical Data

B Drawing a Regression Graph

Description

Use the following procedure to input paired-variable statistical data, perform a regression
calculation using the data, and then graph the results.

Set Up
Il 1. From the Main Menu, enter the STAT mode.

Execution
2. Input the data into a list, and plot the scatter diagram.

3. Select the regression type, execute the calculation, and display the regression
parameters.

4. Draw the regression graph.

# You can perform trace on a regression graph.
You cannot perform trace scroll.
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Calculating and Graphing Paired-Variable Statistical Data

eeocoe

Example Input the two sets of data shown below and plot the data on a scatter
diagram. Next, perform logarithmic regression on the data to display
the regression parameters, and then draw the corresponding
regression graph.

0.5, 1.2, 2.4, 4.0, 5.2 (xList)
-2.1, 0.3, 1.5, 2.0, 2.4 (yList)

Procedure

@ [N STAT

Q@ DNHEBMIOEBRE
AQH0@EGA@EFMGECFRE
®
A0 OEOOEE
O0EMEEE G @R
(F1)(GRPH) (F8) (SET) ® ([F1) (Scat) Ex)
F1)(GPH1)

@ [FI(CALC)[F8)(>)([F3(Log)

@ (F8)(DRAW)

_|(‘_"

Result Screen

LoaRea
=-H.45465843
B =1.27472856
r =E.93215271
ré=a. 95645435
MSe=08. 15495531

[COFY [ORAL

il

|4 [Lag |[ExF [Puwr [ Zin |
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H Selecting the Regression Type

After you graph paired-variable statistical data, press (F1)(CALC). Then you can use the
function menu at the bottom of the display to select from a variety of different types of
regression.

* {2VAR} ... {paired-variable statistical results}

o {X}{Med}/{X*2}/{X"3}/{X"4}/{Log}/{Exp}/{Pwr}/{Sin}/{Lgst}
... {linear regression}/{Med-Med}/{quadratic regression}/{cubic regression}/{quartic
regression}/{logarithmic regression}/{exponential regression}/{power regression}/
{sinusoidal regression}/{logistic regression} calculation and graphing

H Displaying Regression Calculation Results

Whenever you perform a regression calculation, the regression formula parameter (such as
a and b in the linear regression y = ax + b) calculation results appear on the display. You can
use these to obtain statistical calculation results.

Regression parameters are calculated as soon as you press a function key to select a
regression type, while a graph is on the display.

H Graphing Statistical Calculation Results

While the parameter calculation result is on the display, you can graph the displayed
regression formula by pressing (F6) (DRAW).
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6-3-6
Calculating and Graphing Paired-Variable Statistical Data

M Linear Regression Graph

Linear regression uses the method of least squares to plot a straight line that passes close to
as many data points as possible, and returns values for the slope and y-intercept
(y-coordinate when x = 0) of the line.

The graphic representation of this relationship is a linear regression graph.

() (CALC)[EA(X)
(DRAW) ' /

The following is the linear regression model formula.

y=ax+b aun: [ [MealFEralF=al &
A e regression coefficient (slope)

b regression constant term (y-intercept)

| AT correlation coefficient

72 e coefficient of determination

MSe......... mean square error

H Med-Med Graph

When it is suspected that there are a number of extreme values, a Med-Med graph can be
used in place of the least squares method. This is similar to linear regression, but it
minimizes the effects of extreme values.

(F1)(CALC) [F3) (Med)
(DRAW) ' /

The following is the Med-Med graph model formula. i .
y=ax+b AUk [ [Med [F~8 3 [ E
[7 2SR Med-Med graph slope
Do Med-Med graph y-intercept

# Input a positive integer for frequency data.
Other types of values (decimals, etc.) cause
an error.
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6-3-7
Calculating and Graphing Paired-Variable Statistical Data

B Quadratic/Cubic/Quartic Regression Graph

A quadratic/cubic/quartic regression graph represents connection of the data points of a
scatter diagram. It uses the method of least squares to draw a curve that passes close to as
many data points as possible. The formula that represents this is quadratic/cubic/quartic
regression.

Ex. Quadratic regression

(1) (CALC) [F3) (X*2) ' /"_‘“\
(DRAW) 8

%WWWW

Quadratic regression
Model formula ..... y = ax? + bx + ¢
regression second coefficient

regression first coefficient

C oo regression constant term (y-intercept)
72 e coefficient of determination
MSe ........ mean square error

Cubic regression
Model formula ..... y = ax® + bx® + cx +d
[7 2SO regression third coefficient
regression second coefficient
.. regression first coefficient

regression constant term (y-intercept)
72 e coefficient of determination
MSe......... mean square error

Quartic regression
Model formula ..... y = ax* + bx® + cx® + dx + e
[ SO regression fourth coefficient
Do, regression third coefficient

regression second coefficient

.. regression first coefficient

regression constant term (y-intercept)
72 coefficient of determination
MSe ........ mean square error
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6-3-8
Calculating and Graphing Paired-Variable Statistical Data

M Logarithmic Regression Graph

Logarithmic regression expresses y as a logarithmic function of x. The standard logarithmic
regression formulais y = a + b x In x, so if we say that X = In x, the formula corresponds to
linear regression formula y = a + bX.

[ED(CALC) 8 (>) (2 (Log)

[F8) (DRAW) ' /JV_,-r—’r_/

The following is the logarithmic regression model formula.

VJF%{EIHWEIT

y=a+b-Inx

I SO regression constant term
Do regression coefficient
correlation coefficient
coefficient of determination

mean square error

H Exponential Regression Graph

Exponential regression expresses y as a proportion of the exponential function of x. The
standard exponential regression formula is y = a x %, so if we take the logarithms of both
sides we get In y = In a + bx. Next, if we say Y = In y, and A = In 4, the formula corresponds
to linear regression formula Y = A + bx.

(E(CALC) [E8)(>) (E3 (Exp)
(F8) (DRAW)

The following is the exponential regression model formula.

y=a.ebx =4 [Led [Exp [Fur [Zin [ &

[7 2SR regression coefficient
.... regression constant term

Foeeeeeeeeenn, correlation coefficient
72 e, coefficient of determination
MSe......... mean square error
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6-3-9
Calculating and Graphing Paired-Variable Statistical Data

B Power Regression Graph

Power regression expresses y as a proportion of the power of x. The standard power
regression formula is y = a x x*, so if we take the logarithm of both sides we getIny =Ina +
b x In x. Next, if we say X =Inx, Y =Iny, and A = In a, the formula corresponds to linear

regression formula Y = A + bX.

(E(CALC) E8)(>) [E3) (Pwr)
(F8) (DRAW) :
The following is the power regression model formula. =
y=a-x A e Exr For [En [T
1 SO regression coefficient
/2 regression power
T oeeeieeeens correlation coefficient
P2 coefficient of determination
MSe......... mean square error

H Sinusoidal Regression Graph

Sinusoidal regression is best applied for cyclical data.
The following is the sinusoidal regression model formula.
y=a-sin(bx +c)+d

While the statistical data list is on the display, perform the following key operation.
(FQ)(CALC) E8) (™) EB)(Sin)
(F8) (DRAW) [}/"“\\ y

0 [Lod [Exp [Fwr [Sin [ &

Drawing a sinusoidal regression graph causes the angle unit setting of the calculator to
automatically change to Rad (radians). The angle unit does not change when you perform a
sinusoidal regression calculation without drawing a graph.

* Certain types of data may take a long time to calculate. This does not indicate malfunction.
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6-3-10
Calculating and Graphing Paired-Variable Statistical Data

H Logistic Regression Graph
Logistic regression is best applied for time-based phenomena in which there is a continual
increase until a saturation point is reached.
The following is the logistic regression model formula.

C

YT T ¥ aen

ED(CALC)Fe) (>) E8) (>) [Fi) (Lgst)
8 (DRAW)

(T s

* Certain types of data may take a long time to calculate. This does not indicate malfunction.

M Residual Calculation

Actual plot points (y-coordinates) and regression model distance can be calculated during
regression calculations.

While the statistical data list is on the display, recall the Setup screen to specify a LIST (“List
1” through “List 26”) for “Resid List”. Calculated residual data is stored in the specified list.

The vertical distance from the plots to the regression model will be stored in the list.

Plots that are higher than the regression model are positive, while those that are lower are
negative.

Residual calculation can be performed and saved for all regression models.

# Any data already existing in the selected list is
cleared. The residual of each plot is stored in
the same precedence as the data used as the
model.
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Calculating and Graphing Paired-Variable Statistical Data

H Displaying the Calculation Results of a Drawn Paired-Variable Graph

Paired-variable statistics can be expressed as both graphs and parameter values. When
these graphs are displayed, the paired-variable calculation results appear as shown below
when you press (F1)(CALC)(F1 (2VAR).

2-Uariable
= =Z.66
ar_ =13.3%
Ex® =5Q,49
xdm =1. 73856851
xdw-1=1. 943TETT
r =5 4
[oRAL
* Use @ to scroll the list so you can view the items that run off the bottom of the screen.
X oo mean of data stored in xList ~ Zy?...... sum of squares of data stored in yList
D25 NURT sum of data stored in xList YO ...... population standard deviation of data
X e sum of squares of data stored in yList
stored in xList Yyou .... sample standard deviation of data
XOneerreenenn population standard stored in yList
deviation of data stored in ZXY ... sum of the product of data stored in
xList xList and yList
XOn1 e sample standard deviation minX ... minimum of data stored in xList
of data stored in xList maxX .. maximum of data stored in xList

number of data minY ... minimum of data stored in yList
.. mean of data stored in yList ~ maxY .. maximum of data stored in yList
sum of data stored in yList

H Copying a Regression Graph Formula to the GRAPH Mode
You can copy regression formula calculation results to the GRAPH mode graph relation list,
and store and compare.

1. While a regression calculation result is on the display (see “Displaying Regression
Calculation Results” on page 6-3-5), press (F5) (COPY).

* This will display the GRAPH mode graph relation list.*'

2. Use @ and @ to highlight the area to which you want to copy the regression formula
of the displayed result.

3. Press [xg to save the copied graph formula and return to the previous regression
calculation result display.

*"You cannot edit regression formulas for graph
formulas in the GRAPH mode.
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6-3-12

Calculating and Graphing Paired-Variable Statistical Data

M Multiple Graphs

You can draw more than one graph on the same display by using the procedure under
“Changing Graph Parameters” to set the graph draw (On)/non-draw (Off) status of two or all
three of the graphs to draw On, and then pressing (F§) (DRAW)(see page 6-1-4). After

drawing the graphs, you can select which graph formula to use when performing single-

variable statistic or regression calculations.

aLbraF ;Irawl
SLtatGrarh3d  iDrawln

StalGrarhl

x o

* The text at the top of the screen indicates the currently selected graph (StatGraph1

Graph 1, StatGraph2 = Graph 2, StatGraph3 = Graph 3).

1. Press ®. The graph name at the top of the screen changes when you do.

2. When the graph you want to use is selected, press [Exg.

20050401
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Linsarkes
a =H, 32285714
b =-8. 1465555
- =H, 99343452
rE=d, 98591227
MSe=%.B47EE -B3

¥»=ax+h




6-3-13
Calculating and Graphing Paired-Variable Statistical Data

H Overlaying a Function Graph on a Statistical Graph

Description
You can overlay a paired-variable statistical graph with any type of function graph you want.

Set Up
[ 1. From the Main Menu, enter the STAT mode.

Execution
2. Input the data into a list, and draw the statistical graph.

3. Display the Graph Function menu, and input the function you want to overlay on the
statistical graph.

4. Graph the function.
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6-3-14
Calculating and Graphing Paired-Variable Statistical Data

o0 000
Example Input the two sets of data shown below. Next, plot the data on a
scatter diagram and overlay a function graph y = 2In x.

0.5, 1.2, 2.4, 4.0, 5.2
-2.1, 0.3, 1.5, 2.0, 2.4

Procedure

@ [N STAT

QUILEMDEI®@EE
AH@EA@EFMGECFRE
®
A0 OEOOEE
OO0EEEERDE@E
(F1)(GRPH)[F1)(GPH1)

@ [F2)(DefG)
(2] (in) x67) (g (Register Y1 = 2In x)

@ (Fe)(DRAW)

Result Screen

sl

# You can also perform trace, etc. for drawn # Pressing [EXT) while inputting a function returns
function graphs. the expression to what it was prior to input.

Pressing (suF) [EXT) (QUIT) clears the input

# Graphs of types other than rectangular = o .
expression and returns to the statistical data list.

coordinate graphs cannot be drawn.
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6-4-1
Performing Statistical Calculations

6-4 Performing Statistical Calculations

All of the statistical calculations up to this point were performed after displaying a graph. The
following procedures can be used to perform statistical calculations alone.

® To specify statistical calculation data lists

You have to input the statistical data for the calculation you want to perform and specify
where it is located before you start a calculation. Display the statistical data and then press

(2 (CALC) [F8)(SET).

29 :
2lar #List. iListl]
2lar YList iListZ
2Uar Frea H |

LI5T,
The following is the meaning for each item.
1Var XList ............ location of single-variable statistic x values (XList)
1Var Freq ............ location of single-variable frequency values (Frequency)
2Var XList............ location of paired-variable statistic x values (XList)
2Var YlList............ location of paired-variable statistic y values (YList)
2Var Freq ............ location of paired-variable frequency values (Frequency)

* Calculations in this section are performed based on the above specifications.
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6-4-2
Performing Statistical Calculations

H Single-Variable Statistical Calculations

In the previous example under “Displaying the Calculation Results of a Drawn Single-
Variable Graph”, statistical calculation results were displayed after the graph was drawn.
These were numeric expressions of the characteristics of variables used in the graphic
display.

These values can also be directly obtained by displaying the statistical data list and pressing

[F2(CALC)F)(1VAR).

After this, pressing @ or ® scrolls the statistical calculation result display so you can view
variable characteristics.

For details on the meanings of these statistical values, see “Displaying the Calculation
Results of a Drawn Single-Variable Graph” (page 6-2-4).

B Paired-Variable Statistical Calculations

In the previous example under “Displaying the Calculation Results of a Drawn Paired-
Variable Graph”, statistical calculation results were displayed after the graph was drawn.
These were numeric expressions of the characteristics of variables used in the graphic
display.

These values can also be directly obtained by displaying the statistical data list and pressing
(F2) (CALC)(F2) (2VAR).

2-lariable

= =28

Lx_ =188

Lx® =225

wdn =T.8T1BETS]
Tdn-I=T. FA5559415 .
r"l =,

After this, pressing @ or ® scrolls the statistical calculation result display so you can view
variable characteristics.

For details on the meanings of these statistical values, see “Displaying the Calculation
Results of a Drawn Paired-Variable Graph” (page 6-3-11).
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6-4-3
Performing Statistical Calculations

H Regression Calculation

In the explanations from “Linear Regression Graph” to “Logistic Regression Graph,”
regression calculation results were displayed after the graph was drawn. Here, each
coefficient value of the regression line or regression curve is expressed as a number.
You can directly determine the same expression from the data input screen.

Pressing (F2) (CALC) (F3)(REG) displays a function menu, which contains the following items.

o {(X}{Med}/{X 2}/{X3}{X*4}/{Log}/{Exp}/{Pwr}/{Sin}/{Lgst} ...
{linear regression}/{Med-Med}/{quadratic regression}/{cubic regression}/
{quartic regression}/{logarithmic regression}/{exponential regression}/
{power regression}/{sinusoidal regression}/{logistic regression} parameters

o0 00O
Example To display single-variable regression parameters

(23 (CALC) (E3)(REG) E) (X)

Linsarkea
a =H@,51164637
b =-H, 1869793
r_=d, 97 3T o2
re=H, 94223319
MSe=8. 87195341
¥=ax+h
[cory

The meanings of the parameters that appear on this screen are the same as those for
“Linear Regression Graph” to “Logistic Regression Graph”.

® Calculation of the Coefficient of Determination (r?) and MSe

You can use the STAT mode to calculate the coefficient of determination (r?) for quadratic
regression, cubic regression, and quartic regression. The following types of MSe calculations
are also available for each type of regression.

»=axdt+hr+c

COFY
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6-4-4
Performing Statistical Calculations
. . 1 3 2

* Linear Regression ... MSe = P (yi — (axi+ b))
- i=1

* Quadratic Regression ... MSe = P ! 3 ) (vi — (@x?+ bxi+ c))?
- i=1

* Cubic Regression ... MSe = — ! 720 (ax®+ bx+ cxi+d))?
- i=1

* Quartic Regression ...~ MSe = -~ ! 50— (ax*+ bx® + ox” + dxi + €))?
- i=1

* Logarithmic Regression ... MSe = P L 5 ) (vi— (a + bInx))?
e =

* Exponential Repression ... MSe = P L 5 i (Inyi — (Ina + bxi))?
]

* Power Regression ... MSe = 1 5 2 (Iny—(na+ blnx))?

i=1
* Sin Regression ... MSe = 1 5 % (= (asin (bx + ) + d))?
i=1
* Logistic Regression MSe = L i ( i — ¢ )2
9 9 €T =2 YT ¥ ae™

i=1

e Estimated Value Calculation for Regression Graphs

The STAT mode also includes a Y-CAL function that uses regression to calculate the
estimated y-value for a particular x-value after graphing a paired-variable statistical
regression.

The following is the general procedure for using the Y-CAL function.

1. After drawing a regression graph, press (F5) (G-SLV)([F1(Y-CAL) to enter the graph
selection mode, and then press [Exg.

If there are multiple graphs on the display, use @ and ® to select the graph you
want, and then press [Exg.

* This causes an x-value input dialog box to appear. Fearession

Enter ®-Ualue
] |
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6-4-5
Performing Statistical Calculations

2. Input the value you want for x and then press [x. Fearession

5211 Y= 1007, 5

* This causes the coordinates for x and y to appear at the bottom of the display, and
moves the pointer to the corresponding point on the graph.

3. Pressing or a number key at this time causes the x-value input dialog box to
reappear so you can perform another estimated value calculation if you want.

4. After you are finished, press to clear the coordinate values and the pointer from
the display.
* The pointer does not appear if the calculated coordinates are not within the display
range.

* The coordinates do not appear if “Off” is specified for the “Coord” item of the Setup
screen.

* The Y-CAL function can also be used with a graph drawn by using DefG feature.

® Regression Formula Copy Function from a Regression Calculation Result
Screen

In addition to the normal regression formula copy function that lets you copy the regression
calculation result screen after drawing a statistical graph (such as Scatter Plot), the STAT
mode also has a function that lets you copy the regression formula obtained as the result of
a regression calculation. To copy a resulting regression formula, press (Fg) (COPY).

LirearkEea

a3 =@,

b =999
r =1

=]

5]

»=3x+h

COFY
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6-4-6
Performing Statistical Calculations

H Estimated Value Calculation (z, 3)

After drawing a regression graph with the STAT mode, you can use the RUN - MAT mode to
calculate estimated values for the regression graph’s x and y parameters.

o0 000
Example To perform a linear regression using the nearby data Xi yi
apd estimate the values of jand % when xi = 20 and 10 1003
yi=1000 15 | 1005
20 1010
25 1011
30 1014

1. From the Main Menu, enter the STAT mode.

2. Input data into the list and draw the linear regression graph.

i [ [Fea e g [ 5

3. From the Main Menu, enter the RUN - MAT mode.

4. Press the keys as follows.

(2) (@ (value of xi) =BT
FB)(STAT)[F2) (9) 9 1883.6
The estimated value y is displayed for xi = 20.
1 @ (@ (@) (value of yi) =BE
% 1AE2. &
ED (%) &g 1 EIEE:
4. 64285T143

The estimated value x is displayed for yi = 1000.

# You cannot obtain estimated values for a Med- quartic regression, sinusoidal regression, or
Med, quadratic regression, cubic regression, logistic regression graph.
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6-4-7
Performing Statistical Calculations

H Normal Probability Distribution Calculation

You can calculate normal probability distributions for single-variable statistics with the
RUN - MAT mode.

Press (Fe) (=) (F3) (PROB) [Fg) () to display a function menu, which contains the following
items.

* {P(J{Q(/{R(} ... obtains normal probability {P()}/{Q(?)}/{R(r)} value
e {t(} ... {obtains normalized variate t(x) value}

» Normal probability P(f), Q(f), and R(¢), and normalized variate #(x) are calculated using
the following formulas.

Standard Normal Distribution

P (7) Q) R ()
T T T
0t 0t 0t
1 to_u 1 to_u? 1 p+oo_u?
\/Q—n_[ooe 2du Vor Jo € 2du orJ: € 2du
X—X
1) ="3Gn
o0 000

Example The following table shows the results of measurements of the height
of 20 college students. Determine what percentage of the students fall
in the range 160.5 cm to 175.5 cm. Also, in what percentile does the
175.5 cm tall student fall?

Class no. [Height (cm)|Frequency
1 158.5 1
160.5
163.3
167.5
170.2
173.3
175.5
178.6
180.4
186.7

O|lo(N[fo|o|p~|jw|N

= (N[NNI =

-
o
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6-4-8
Performing Statistical Calculations

1. From the Main Menu, enter the STAT mode.
2. Input the height data into List 1 and the frequency data into List 2.

3. Perform the single-variable statistical calculations.*

(F2) (CALC) (F8)(SET) l—UaPE?Q%eBES
Do e Sth o,
@ E(LIST) (@ {8 @R Bm(QUIT) Win  =7.B4162445
xoim-l =T, 22433425
F3(CALC)[Fi)(1VAR) R . 1
4. Press (M), select the RUN - MAT mode, press (Fe) (™) (F3) (PROB) to recall the
probability calculation (PROB) menu.
E3)(PROB)Fg (>)Fa (1) B @ H E I EY
(Normalized variate ¢ for 160.5cm) Result: —1.633855948
(=-1.634)
ROODELEDXDEH
(Normalized variate ¢ for 175.5cm) Result: 0.4963343361
(= 0.496)
BCFrIOHAEEDE
BPEOHEE @D E
(Percentage of total) Result: 0.638921
(63.9% of total)
BRIDD@ODEOE
(Percentile) Result: 0.30995

(31.0 percentile)

*You can obtain the normalized variate
immediately after performing single-variable
statistical calculations only.
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Performing Statistical Calculations

B Drawing a Normal Probability Distribution Graph

Description

You can draw a normal probability distribution graph using manual graphing with the
RUN - MAT mode.

Set Up
B 1. From the Main Menu, enter the RUN « MAT mode.

Execution
I 2. Input the commands to draw a rectangular coordinate graph.

3. Input the probability value.
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Example To draw a normal probability P (0.5) graph.

Procedure
@ @Y RUN - MAT
@ (F8(SKTCH)(F1)(Cls) [
[F8)(GRPH)[E(Y=)
® 8 (>)(F3)(PROB) ([E8) (™) ED (PO (@ (D (8

Result Screen

Poty=@. 63146

20050401
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6-5 Tests

The Z Test provides a variety of different standardization-based tests. They make it possible
to test whether or not a sample accurately represents the population when the standard
deviation of a population (such as the entire population of a country) is known from previous
tests. Z testing is used for market research and public opinion research, that need to be
performed repeatedly.

1-Sample Z Test tests for the unknown population mean when the population standard
deviation is known.

2-Sample Z Test tests the equality of the means of two populations based on independent
samples when both population standard deviations are known.

1-Prop Z Test tests for an unknown proportion of successes.
2-Prop Z Test tests to compare the proportion of successes from two populations.

The t Test tests the hypothesis when the population standard deviation is unknown. The
hypothesis that is the opposite of the hypothesis being proven is called the null hypothesis,
while the hypothesis being proved is called the alternative hypothesis. The t-test is normally
applied to test the null hypothesis. Then a determination is made whether the null hypothesis
or alternative hypothesis will be adopted.

1-Sample ¢ Test tests the hypothesis for a single unknown population mean when the
population standard deviation is unknown.

2-Sample ¢t Test compares the population means when the population standard deviations
are unknown.

LinearReg ¢ Test calculates the strength of the linear association of paired data.

2 Test tests hypothesis concerning the proportion of samples included in each of a number
of independent groups. Mainly, it generates cross-tabulation of two categorical variables
(such as yes, no) and evaluates the independence of these variables. It could be used, for
example, to evaluate the relationship between whether or not a driver has ever been involved
in a traffic accident and that person’s knowledge of traffic regulations.

2-Sample F Test tests the hypothesis for the ratio of sample variances. It could be used, for
example, to test the carcinogenic effects of multiple suspected factors such as tobacco use,
alcohol, vitamin deficiency, high coffee intake, inactivity, poor living habits, etc.

ANOVA tests the hypothesis that the population means of the samples are equal when there
are multiple samples. It could be used, for example, to test whether or not different
combinations of materials have an effect on the quality and life of a final product.

One-Way ANOVA is used when there is one independent variable and one dependent
variable.

Two-Way ANOVA is used when there are two independent variables and one dependent
variable.
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6-5-2
Tests

The following pages explain various statistical calculation methods based on the principles
described above. Details concerning statistical principles and terminology can be found in
any standard statistics textbook.

On the initial STAT mode screen, press (F3)(TEST) to display the test menu, which contains
the following items.

e [B)(TEST)(F)(2) ... Z Tests (page 6-5-2)
(FA(t) ... ¢ Tests (page 6-5-10)
[F3)(CHI) ... x? Test (page 6-5-18)
(F3(F) ... 2-Sample F Test (page 6-5-20)
(F5 (ANOV) ... ANOVA (page 6-5-22)

B Z Tests

® Z Test Common Functions

You can use the following graph analysis functions after drawing a Z Test result output graph.
¢ [F1)(2) ... Displays z score.

Pressing (F1)(2) displays the z score at the bottom of the display, and displays the pointer at
the corresponding location in the graph (unless the location is off the graph screen).

Two points are displayed in the case of a two-tail test. Use @ and ® to move the pointer.
Press to clear the z score.

¢ (F2)(P) ... Displays p-value.
Pressing (F2)(P) displays the p-value at the bottom of the display without displaying the

pointer.
Press to clear the p-value.

® 1-Sample Z Test

This test is used when the population standard deviation is known to test the hypothesis. The
1-Sample Z Test is applied to the normal distribution.

7= X—Uo X : mean of sample
- o o : assumed population mean
n o : population standard deviation
n :size of sample
# The following V-Window settings are used for # Executing an analysis function automatically
drawing the graph. stores the z and p values in alpha variables Z
Xmin = =3.2, Xmax = 3.2, Xscale = 1, and P, respectively.

Ymin = —0.1, Ymax = 0.45, Yscale = 0.1
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6-5-3
Tests

Perform the following key operations from the statistical data list.

[E)(TEST) 1-Sanrle ZTest
@ (Z) HB E Ep\.
[0 H
FD(1-8) g t1
List iListl
Fresa H |

Save ResiHohe |
ExeculLe

The following shows the meaning of each item in the case of list data specification.

Data .....coceeviieeiiiees data type

TR population mean value test conditions (“=F uo” specifies
two-tail test, “< uo” specifies lower one-tail test, “> uo”
specifies upper one-tail test.)

LO ettt assumed population mean

O i population standard deviation (o > 0)

() S list whose contents you want to use as data (List 1 to 26)
Freq ..o, frequency (1 or List 1 to 26)

Save Res .. . list for storage of calculation results (None or List 1 to 26)

Execute ......ccceeiiieenns executes a calculation or draws a graph

The following shows the meaning of parameter data specification items that are different
from list data specification.

e
o

|

X teeeeteeener e mean of sample
Tl et size of sample (positive integer)

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

¢ [F1)(CALC) ... Performs the calculation.
¢ (Fg)(DRAW) ... Draws the graph.
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Calculation Result Output Example

1-Samrle ZTest
xii.4

P .
z =M. 26232815
E =d, T2E446T3
x =11.5%
xn’n-|=g. S18E5142
ri =
= 1re
U4 s direction of test
Z e z score
D e p-value
D SR mean of sample
b o 1 RN sample standard deviation
(Displayed only for Data: List setting.)
T eeeeeeeeeeee e e e size of sample

* For details about graph screen function keys (F1)(Z) and (F2)(P), see “Z Test
Common Functions” on page 6-5-2.

# [Save Res] does not save the u condition in

line 2.
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® 2-Sample Z Test

This test is used when the standard deviations for two populations are known to test the
hypothesis. The 2-Sample Z Test is applied to the normal distribution.

7 Xy — X, X1: mean of sample 1
- o of X2 : mean of sample 2
— 4+ 2 o1: population standard deviation of sample 1

o T o2: population standard deviation of sample 2

ni1: size of sample 1
nz: size of sample 2

Perform the following key operations from the statistical data list.

(F3)(TEST) 2=Samrle STest

ED2) 3 ETH

(2-9) g2 i1
List¢ly iListl
Listizy Listz L
Freaily =1
Freaqizy =1
Save RestMone
Execule

The following shows the meaning of each item in the case of list data specification.

Data .....coceevvieiiiiees data type

L e population mean value test conditions (“= 2" specifies two-
tail test, “< @2 specifies one-tail test where sample 1 is
smaller than sample 2, “> 12" specifies one-tail test where
sample 1 is greater than sample 2.)

population standard deviation of sample 1 (o1 > 0)
population standard deviation of sample 2 (o2 > 0)

list whose contents you want to use as sample 1 data
(List 1 to 26)

(IES) 2 list whose contents you want to use as sample 2 data
(List 1 to 26)

Freq(1) «oooeeeeeeeiieeens frequency of sample 1 (1 or List 1 to 26)

Freq(2) ..ocoeoeeiieeieenee. frequency of sample 2 (1 or List 1 to 26)

Save Res .. . list for storage of calculation results (None or List 1 to 26)

Execute ......cccoeeieiienes executes a calculation or draws a graph
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The following shows the meaning of parameter data specification items that are different
from list data specification.

Tl a
ni e
T ]
e )

X1 et eieee e mean of sample 1

TH cteeeeeeeeeneeeenaee e size (positive integer) of sample 1

X2 ettt et mean of sample 2

SR size (positive integer) of sample 2

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

¢ [FI(CALC) ... Performs the calculation.
« (Fg)(DRAW) ... Draws the graph.

Calculation Result Output Example
2—Samrle ZTest
k1 e

z =1.2492345
E =B, 21155737
xl =11.52
T2 =@, B35
xldm-1=8. 61886148 +
= e
AU e direction of test
Zeeererereeee e z score
D e p-value
B A mean of sample 1
X2 ettt et mean of sample 2
XTON1 weeeanrenesannenennseneannes standard deviation of sample 1
(Displayed only for Data: List setting.)
X200 weviiineeiiiee s standard deviation of sample 2
(Displayed only for Data: List setting.)
T et size of sample 1
SR size of sample 2

* For details about graph screen function keys (F1)(Z) and (F2)(P), see “Z Test
Common Functions” on page 6-5-2.

# [Save Res] does not save the u1 condition in
line 2.
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® 1-Prop Z Test

This test is used to test for an unknown proportion of successes. The 1-Prop Z Test is
applied to the normal distribution.

X . .
- —Po po: expected sample proportion

_— n :size of sample
Po(1=po)
"

Perform the following key operations from the statistical data list.

Z=

@ (TEST) 1-ProFr ZTest,
F :
@ (Z) T H 8
- 1 :
E(1-P) Sawve ResiMone
Execule
Prop ..ooccoeeiiiiiiiiees sample proportion test conditions (““F po” specifies two-tail

test, “< po” specifies lower one-tail test, “> po” specifies upper
one-tail test.)

DO e expected sample proportion (0 < po < 1)
X ettt sample value (x z 0 integer)
T eeeeeeeeeeee e e e size of sample (positive integer)

Save Res .. . list for storage of calculation results (None or List 1 to 26)

Execute ......ccceeiiieenes executes a calculation or draws a graph

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

¢ [F1)(CALC) ... Performs the calculation.

¢ (Fg)(DRAW) ... Draws the graph.

Calculation Result Output Example
1-Pror_ZTest

Prors@.5
z =H. 828184345
F =, 37329425
[ =M, SEHE9IRED
y =445

= [+

D oo estimated sample proportion
Tl reeeeeereeeeeereeeeennaeeeas size of sample
* For details about graph screen function keys (F1)(Z) and (F2)(P), see “Z Test

Common Functions” on page 6-5-2.

# [Save Res] does not save the Prop condition
in line 2.
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® 2-Prop Z Test

This test is used to compare the proportion of successes. The 2-Prop Z Test is applied to
the normal distribution.

X _ Xo x1: data value of sample 1

7= ny n X2 : data value of sample 2
R NE 1 n1: size of sample 1
\P(1 —P)<T1+72> n2: size of sample 2

: estimated sample proportion

Perform the following key operation from the statistical data list.

[E)(TEST) Z-Fror zlesl
EDE2) 3! : 2
2 (2-P) it :
nZ HYE)
Save ResiHohe 4
|IExecule |
Pl e sample proportion test conditions (“=F p2” specifies two-tail

test, “< p2” specifies one-tail test where sample 1 is smaller
than sample 2, “> p2” specifies one-tail test where sample 1
is greater than sample 2.)

X1 et data value (x1 2 0 integer) of sample 1

TH cteeeeeeeeeeeeeeeaee e size (positive integer) of sample 1

X2 it data value (x2 2 0 integer) of sample 2
SR size (positive integer) of sample 2

Save Res .......cceevenen. list for storage of calculation results (None or List 1 to 26)
Execute ......ccccovrieenen. executes a calculation or draws a graph

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

¢ (F(CALC) ... Performs the calculation.
* (F§)(DRAW) ... Draws the graph.
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Calculation Result Output Example

2-Fror ZTest
Flir2d
z =-B8,4758215
F =@.623325542
El=H.7T3
E2=0. TEEEEEaE5
& =B.T3833333 4
zZ [ F

estimated proportion of sample 1
estimated proportion of sample 2
estimated sample proportion
size of sample 1

size of sample 2

* For details about graph screen function keys (F1)(Z) and(F2) (P), see “Z Test
Common Functions” on page 6-5-2.

# [Save Res] does not save the p1 condition in
line 2.
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M ¢ Tests

® ¢ Test Common Functions

You can use the following graph analysis functions after drawing a ¢ Test result output graph.

e [F1)(T) ... Displays ¢ score.

Pressing (F1)(T) displays the ¢ score at the bottom of the display, and displays the pointer at the
corresponding location in the graph (unless the location is off the graph screen).

Two points are displayed in the case of a two-tail test. Use @ and ® to move the pointer.
Press to clear the 7 score.

¢ [F2)(P) ... Displays p-value.

Pressing (F2) (P) displays the p-value at the bottom of the display without displaying the pointer.
Press to clear the p-value.

# The following V-Window settings are used for # Executing an analysis function automatically
drawing the graph. stores the 7 and p values in alpha variables T
Xmin = —8.2, Xmax = 3.2, Xscale =1, and P, respectively.

Ymin =-0.1, Ymax = 0.45, Yscale = 0.1
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® 1-Sample ¢ Test

This test uses the hypothesis test for a single unknown population mean when the popula-
tion standard deviation is unknown. The 1-Sample ¢ Test is applied to ¢-distribution.

(= X —Uo X  :mean of sample
T X0t o :assumed population mean
ND xow-1: sample standard deviation

n :size of sample

Perform the following key operations from the statistical data list.

TEST

Eg;) ) 1-SanFle LTest
m TEp

ED(1-S) @ =
List tListl
Frea i1
Save ResiMHohe 4
|IExecule |

The following shows the meaning of each item in the case of list data specification.

Data .....coceeviieeiiiees data type

population mean value test conditions (“= wo” specifies two-
tail test, “< uo” specifies lower one-tail test, “> uo” specifies
upper one-tail test.)

LO et assumed population mean

LiSt e list whose contents you want to use as data (List 1 to 26)
Freq. o eeiieeees frequency (1 or List 1 to 26)

Save Res .......cceevenen. list for storage of calculation results (None or List 1 to 26)
Execute ......ccccovrieenen. executes a calculation or draws a graph

The following shows the meaning of parameter data specification items that are different
from list data specification.

X e
zdh-I E
r A

X ottt mean of sample

XOIA weeereeeeeneeeeennnee s sample standard deviation (xon-1 > Q)

Tl et size of sample (positive integer)

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

* [F(CALC) ... Performs the calculation.
* [Fg)(DRAW) ... Draws the graph.
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Calculation Result Output Example
1-Samrle LTest
x !

p .
L =@, TIS9I205
E =H, 4 THEZEE]
T =11.5%
x-:-’n-|=g. slaEc14a
ri =
L
UF 3 s direction of test
B o t score
D e p-value
X teeeeteeener e mean of sample
Do 1 R sample standard deviation
T eeeeeeeeeeee e e e size of sample

* For details about graph screen function keys (F1)(T) and (F2)(P), see “f Test
Common Functions” on page 6-5-10.

# [Save Res] does not save the u condition in
line 2.
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® 2-Sample ¢ Test

2-Sample ¢ Test compares the population means when the population standard deviations
are unknown. The 2-Sample ¢ Test is applied to ¢-distribution.

The following applies when pooling is in effect.

Xy — %o X1: mean of sample 1
f=—— X2 : mean of sample 2
\x,, 0, 2 (nl‘+nl2> x10n-1 : standard deviation of
sample 1
Xxz20w1 : standard deviation of
X.O s = /(”1—1 %1012 +(n2—1) 20,42 sample 2
et ny+np—2 n1 : size of sample 1
nz : size of sample 2
df=ni+n2—2 Xpou-1: pooled sample standard
deviation

df: degrees of freedom

The following applies when pooling is not in effect.

X1 : mean of sample 1

X1 — X =
t=—— X2 : mean of sample 2
X10u1? X201 xi0m1 : standard deviation of
n, ny, sample 1
1 Xxz20m1 : standard deviation of
df=—5——— sample 2
¢ +(1_C) ni : size of sample 1
n=1" ny—1 nz: size of sample 2
df : degrees of freedom
X4 Gn—12
n
C= !
(x10'n712 L X2 0?1712>
1y N,

Perform the following key operations from the statistical data list.

(FI(TEST) Z2=Samerle tTest
B t' Ll :EH ti
i= iLi=
F2(2-S) CistiZh :[istZ
Freaily =1
FreaqiZy =1 L
Pooled 20ff
Save ResiMHone
Execule
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The following shows the meaning of each item in the case of list data specification.

Data .... . data type

L e sample mean value test conditions (“*F u2” specifies two-tail
test, “< u2” specifies one-tail test where sample 1 is smaller
than sample 2, “> 12" specifies one-tail test where sample 1 is
greater than sample 2.)

(IES (1) I list whose contents you want to use as data of sample 1
(List 1 to 26)

[IES) (2] R list whose contents you want to use as data of sample 2
(List 1 to 26)

Freg(1) oo, frequency of sample 1 (1 or List 1 to 26)

Freq(2) «cooooeevveeeriieeenns frequency of sample 2 (1 or List 1 to 26)

Pooled .........ccoerneneee. pooling On (in effect) or Off (not in effect)

Save Res .....ccccevevenne list for storage of calculation results (None or List 1 to 26)

Execute ......ccceeiiinennes executes a calculation or draws a graph

The following shows the meaning of parameter data specification items that are different
from list data specification.

=
7

IH OHISHH
FIbD i ——
=4
]
L
e lu B v Luon D

mean of sample 1

standard deviation (x10:-1 > 0) of sample 1
. size (positive integer) of sample 1

mean of sample 2

standard deviation (x20u-1 > 0) of sample 2

SR size (positive integer) of sample 2

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

¢ (FI(CALC) ... Performs the calculation.
* (Fg)(DRAW) ... Draws the graph.
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Calculation Result Output Example

2-Samrle LTest
k1 P

L =-H.9T7H4133

F =H. 3729334

df =5.43%16072

xl =53.5

T2 =54.66 4 i :
I

AU o direction of test

b oot t score

p-value
degrees of freedom

mean of sample 1
. mean of sample 2

standard deviation of sample 1

X20N1 1eeeauvenerasnenssnenneannes standard deviation of sample 2

B Yo R pooled sample standard deviation (Displayed only when
Pooled: On setting.)

TH cteeeeeeeeeneeeenaee e size of sample 1

T2 e size of sample 2

* For details about graph screen function keys (F1)(T) and (F2)(P), see “f Test
Common Functions” on page 6-5-10.

# [Save Res] does not save the u1 condition in
line 2.
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® LinearReg ¢ Test

LinearReg ¢ Test treats paired-variable data sets as (x, y) pairs, and uses the method of
least squares to determine the most appropriate a, b coefficients of the data for the
regression formula y = a + bx. It also determines the correlation coefficient and ¢ value, and
calculates the extent of the relationship between x and y.

- (y-7)
b="=‘"7 a=y—bx t=r\‘_7_22

lx = %)*

i=1

: intercept

: slope of the line

: size of sample (n 2 3)

: correlation coefficient

: coefficient of
determination

LY S o8

Perform the following key operations from the statistical data list.

FI(TEST) LinearRes tTest
B 'Lr'LEL EL151‘,2
ED(REG) fres i1
Sawve ResiHone
Execule
= =< =

The following shows the meaning of each item in the case of list data specification.

B&EP i p-value test conditions (“* 0” specifies two-tail test, “< 0”
specifies lower one-tail test, “> 0” specifies upper one-tail
test.)

XLiSt i list for x-axis data (List 1 to 26)

4 ) list for y-axis data (List 1 to 26)

Freq ..o, frequency (1 or List 1 to 26)

list for storage of calculation results (None or List 1 to 26)

. executes a calculation

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

¢ [F1)(CALC) ... Performs the calculation.

# You cannot draw a graph for LinearReg ¢
Test
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Calculation Result Output Example

LinearEes LTestl
ExA I pxA

COFY

Pressing (COPY) while a calculation result is on the display copies the regression formula
to the graph relation list.

Grarh Func

[T | W ]

hnH
Ydg:
Yo
b-H

L Lo Lon Lon |

When there is a list specified for the [Resid List] item on the Setup screen, regression formula
residual data is automatically saved to the specified list after the calculation is finished.

lg # [Save Res] does not save the & p # When the list specified by [Save Res] is the

conditions in line 2. same list specified by the [Resid List] item on
the Setup screen, only [Resid List] data is
saved in the list.
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M o2 Test

x2 Test sets up a number of independent groups and tests hypothesis related to the
proportion of the sample included in each group. The %2 Test is applied to dichotomous
variables (variable with two possible values, such as yes/no).

Expected counts k !

Perform the following key operations from the statistical data list.

F3(TEST) %8 Test
E3J(CHI) xrecLed: Ma
Save Resi!Hone
Execule
[FHAY
Next, specify the matrix that contains the data. The following shows the meaning of the
above item.
Observed .......cccccueeen. name of matrix (A to Z) that contains observed counts (all cells
positive integers)
Expected ........cccveennen name of matrix (A to Z) that is for saving expected frequency
Save Res ......cccceveuen. list for storage of calculation results (None or List 1 to 26)
Execute executes a calculation or draws a graph

# The matrix must be at least two lines by two # Pressing (F2) (»™MAT) while setting parameters
columns. An error occurs if the matrix has enters the Matrix Editor, which you can use to
only one line or one column. edit and view the contents of matrices.

# Pressing (F1)(Mat) while the “Observed” and
“Expected” parameter settings are highlighted
will display the Matrix (A to Z) setting screen.
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After setting all the parameters, use ® to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

* (FI(CALC) ... Performs the calculation.
* (Fg)(DRAW) ... Draws the graph.

Calculation Result Output Example

x2 Test
=1, 31745831
F =H.3T313791
df=1
[ HA ]
2 e x? value
D oo p-value

.... degrees of freedom

You can use the following graph analysis functions after drawing a graph.

« [FJ(CHI) ... Displays y? value.

Pressing (F1) (CHI) displays the x? value at the bottom of the display, and displays the pointer at
the corresponding location in the graph (unless the location is off the graph screen).

Press to clear the 2 value.

¢ [F2(P) ... Displays p-value.

Pressing (F2) (P) displays the p-value at the bottom of the display without displaying the pointer.
Press to clear the p-value.

# Pressing (Fg) (»MAT) while a calculation # Executing an analysis function automatically
result is displayed enters the Matrix Editor, stores the y? and p values in alpha variables
which you can use to edit and view the C and P, respectively.

contents of matrices.
# The following V-Window settings are used for
drawing the graph.
Xmin = 0, Xmax = 11.5, Xscale = 2,
Ymin =—-0.1, Ymax = 0.5, Yscale = 0.1
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H 2-Sample F Test

2-Sample F Test tests the hypothesis for the ratio of sample variances. The F Test is
applied to the F distribution.

F= X10,.42
X,0,

n—

12

Perform the following key operations from the statistical data list.

(F3(TEST) Z2—SamFrle FTest

F(F) _ :
Listgly fListl
Listc2y sList2
Freaily =1
FreqiZy =1 4

Save ResiHohe |
Execule

The following is the meaning of each item in the case of list data specification.

Data ....ccocovvveiieieeee, data type

population standard deviation test conditions (“* o»”
specifies two-tail test, “< o2” specifies one-tail test where
sample 1 is smaller than sample 2, “> 02" specifies one-tail
test where sample 1 is greater than sample 2.)

(IES (1) I list whose contents you want to use as data of sample 1
(List 1 to 26)

[IES) (2] R list whose contents you want to use as data of sample 2
(List 1 to 26)

Freq(1) oo, frequency of sample 1 (1 or List 1 to 26)

Freq(2) «coooeevveeeviieeanns frequency of sample 2 (1 or List 1 to 26)

Save Res .......ccevenene list for storage of calculation results (None or List 1 to 26)

Execute .......cccovrienen. executes a calculation or draws a graph

The following shows the meaning of parameter data specification items that are different
from list data specification.

z1ldn-i ]
rnl A
2= a
e )

X111 cureeeearee e standard deviation (x10x1 > 0) of sample 1

TH cteeeeeeeeeeeeeeeaee e size (positive integer) of sample 1

X201 cvreereareesee e standard deviation (x20n1 > 0) of sample 2

SR size (positive integer) of sample 2
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After setting all the parameters, use ® to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

* [F(CALC) ... Performs the calculation.
* [Fg)(DRAW) ... Draws the graph.

Calculation Result Output Example

2-5Samrle FTest

al el

F =d, SSEIE9E1

E =@, 5TTE5933

z1 =2.55

2  =l.42

xldn-1=1. 9437873 +

o102 . direction of test
Fo F value
D oo p-value

mean of sample 1 (Displayed only for Data: List setting.)
mean of sample 2 (Displayed only for Data: List setting.)
. standard deviation of sample 1

standard deviation of sample 2
T et size of sample 1
SR size of sample 2

You can use the following graph analysis functions after drawing a graph.

¢ [F1)(F) ... Displays F value.

Pressing (F1) (F) displays the F value at the bottom of the display, and displays the pointer at the
corresponding location in the graph (unless the location is off the graph screen).

Two points are displayed in the case of a two-tail test. Use @ and ® to move the pointer.
Press to clear the F value.

¢ [F2)(P) ... Displays p-value.

Pressing (F2) (P) displays the p-value at the bottom of the display without displaying the pointer.
Press to clear the p-value.

# [Save Res] does not save the o1 condition in # Executing an analysis function automatically
line 2. stores the F' and p values in alpha variables

# V-Window settings are automatically F and P, respectively.

optimized for drawing the graph.
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l ANOVA

ANOVA tests the hypothesis that the population means of the samples are equal when there
are multiple samples.

One-Way ANOVA is used when there is one independent variable and one dependent
variable.

Two-Way ANOVA is used when there are two independent variables and one dependent
variable.

Perform the following key operations from the statistical data list.

[E3)(TEST) FHOLIA

[F8(ANOV) acLor Hills
DerendntiList2
Sawve ResiMHone
Execule

1=

The following is the meaning of each item in the case of list data specification.

How Many .......cc.cc...... selects One-Way ANOVA or Two-Way ANOVA (number of
levels)

FactorA.....cccoovvrivenen. category list (List 1 to 26)

Dependnt list to be used for sample data (List 1 to 26)

Save Res first list for storage of calculation results (None or List 1 to

22)*
Execute ......cccoeeiiieennes executes a calculation or draws a graph (Two-Way ANOVA only)

The following item appears in the case of Two-Way ANOVA only.
FactorB ......ccccvvvueenee. category list (List 1 to 26)

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

¢ [F1)(CALC) ... Performs the calculation.
* (F§ (DRAW) ... Draws the graph (Two-Way ANOVA only).

Calculation results are displayed in table form, just as they appear in science books.

*1[Save Res] saves each vertical column of the the next sequentially numbered list. Up to five
table into its own list. The leftmost column is lists can be used for storing columns. You
saved in the specified list, and each can specify an first list number in the range of

subsequent column to the right is saved in 1to 22.
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Calculation Result Output Example

AHOLA
df 32 | ms F
O 28.215) IU, 0| 526338
EFF 15| 37.561| 2.50U1
2
One-Way ANOVA
Line 1 (A) woooeeeieeieenen. Factor A df value, SS value, MS value, F value, p-value
Line 2 (ERR) ............... Error df value, SS value, MS value
Two-Way ANOVA
Line 1 (A) cooveeeeeieenen. Factor A df value, SS value, MS value, F value, p-value
Line 2 (B) .ccceeveeeieenen. Factor B df value, SS value, MS value, F value, p-value
Line 3 (AB) .......ccuv....... Factor A x Factor B df value, SS value, MS value, F value,
p-value
*Line 3 does not appear when there is only one observation
in each cell.
Line 4 (ERR) ............... Error df value, SS value, MS value
F o F value
D e p-value
Af oo degrees of freedom
S sum of squares
MS oo mean squares

With Two-Way ANOVA, you can draw Interaction Plot graphs. The number of graphs
depends on Factor B, while the number of X-axis data depends on the Factor A. The Y-axis
is the average value of each category.

You can use the following graph analysis function after drawing a graph.

« [F)(Trace) or (FI)(TRCE) ... Trace function

Pressing @ or ® moves the pointer on the graph in the corresponding direction. When
there are multiple graphs, you can move between graphs by pressing @ and @.

Press to clear the pointer from the display.

# Graphing is available with Two-Way ANOVA # Using the Trace function automatically stores
only. V-Window settings are performed the number of conditions to alpha variable A
automatically, regardless of Setup screen and the mean value to variable M,

settings. respectively.
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l ANOVA (Two-Way)

® Description

The nearby table shows measurement results for a metal product produced by a heat
treatment process based on two treatment levels: time (A) and temperature (B). The
experiments were repeated twice each under identical conditions.

B (Heat Treatment Temperature) B1 B2

A (Time)

Al 113 , 116|139 , 132
A2 133 , 131|126 , 122

Perform analysis of variance on the following null hypothesis, using a significance level of
5%.

Ho : No change in strength due to time

Ho : No change in strength due to heat treatment temperature

Ho : No change in strength due to interaction of time and heat treatment temperature

® Solution

Use two-way ANOVA to test the above hypothesis.
Input the above data as shown below.

List1=(1,1,1,1,2,2,2,2}
Liste={1,1,2,2,1,1,2,2}
List3={113,116,139,132,133,131,126,122}

Define List 3 (the data for each group) as Dependent. Define List 1 and List 2 (the factor
numbers for each data item in List 3) as Factor A and Factor B respectively.
Executing the test produces the following results.

Time differential (A) level of significance P = 0.2458019517
The level of significance (p = 0.2458019517) is greater than the significance level (0.05),
so the hypothesis is not rejected.

Temperature differential (B) level of significance P = 0.04222398836
The level of significance (p = 0.04222398836) is less than the significance level (0.05), so
the hypothesis is rejected.

Interaction (A x B) level of significance P = 2.78169946e-3
The level of significance (p = 2.78169946e-3) is less than the significance level (0.05), so
the hypothesis is rejected.

The above test indicates that the time differential is not significant, the temperature
differential is significant, and interaction is highly significant.
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® Input Example

AHOLIA

How Manyi2
FaclLor HilListl
Factor BiLisLZ
Lerendntilist3
Save RestHone

CALC DEAL

® Results
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6-6 Confidence Interval

A confidence interval is a range (interval) that includes a statistical value, usually the
population mean.

A confidence interval that is too broad makes it difficult to get an idea of where the population
value (true value) is located. A narrow confidence interval, on the other hand, limits the
population value and makes it difficult to obtain reliable results. The most commonly used
confidence levels are 95% and 99%. Raising the confidence level broadens the confidence
interval, while lowering the confidence level narrows the confidence level, but it also
increases the chance of accidently overlooking the population value. With a 95% confidence
interval, for example, the population value is not included within the resulting intervals 5% of
the time.

When you plan to conduct a survey and then ¢ test and Z test the data, you must also
consider the sample size, confidence interval width, and confidence level. The confidence
level changes in accordance with the application.

1-Sample Z Interval calculates the confidence interval for an unknown population mean
when the population standard deviation is known.

2-Sample Z Interval calculates the confidence interval for the difference between two
population means when the population standard deviations of two samples are known.

1-Prop Z Interval calculates the confidence interval for an unknown proportion of
successes.

2-Prop Z Interval calculates the confidence interval for the difference between the propotion
of successes in two populations.

1-Sample ¢ Interval calculates the confidence interval for an unknown population mean
when the population standard deviation is unknown.

2-Sample ¢ Interval calculates the confidence interval for the difference between two
population means when both population standard deviations are unknown.

On the initial STAT mode screen, press [F4 (INTR) to display the confidence interval menu,
which contains the following items.

¢ FA(INTR)[FD(2) ... Z intervals (page 6-6-3)
(F3(1) ... t intervals (page 6-6-8)

# There is no graphing for confidence interval
functions.

20050401




6-6-2
Confidence Interval

e General Confidence Interval Precautions

Inputting a value in the range of 0 = C-Level < 1 for the C-Level setting sets you value you
input. Inputting a value in the range of 1 = C-Level < 100 sets a value equivalent to your input
divided by 100.

# Inputting a value of 100 or greater, or a
negative value causes an error (Ma ERROR).
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B Z Interval

® 1-Sample Z Interval

1-Sample Z Interval calculates the confidence interval for an unknown population mean
when the population standard deviation is known.

The following is the confidence interval.

AN
Left =% Z<2>ﬁ

ioht = % a) 6
Rzght—x+Z<2>V%

However, a is the level of significance. The value 100 (1 — &) % is the confidence level.
When the confidence level is 95%, for example, inputting 0.95 produces 1 —0.95 = 0.05 = .

Perform the following key operations from the statistical data list.

[F3)(INTR) 1-Samrle ZInterwal
@) .:.’_ ey 51
ED(1-9) List  fListl
Frea i1
Save ResiHohe 4
|IExecute |

The following shows the meaning of each item in the case of list data specification.

Data ....ccoceveveeiieieeee data type
C-Level ...coeevvieeenen. confidence level (0 = C-Level < 1)
O ot population standard deviation (o > 0)
LiSt oo list whose contents you want to use as sample data
(List 1 to 26)
Freq ..o, sample frequency (1 or List 1 to 26)
Save Res .....cccceeeveene list for storage of calculation results (None or List 1 to 26)
Execute ........ccccooeenne executes a calculation

The following shows the meaning of parameter data specification items that are different
from list data specification.

|E o
o

X teeeeteeener e mean of sample
Tl et size of sample (positive integer)
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After setting all the parameters, use & to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

¢ (F1)(CALC) ... Performs the calculation.

Calculation Result Output Example

—Samrle Zlnterwval
Left =57T. [ cEeH2E9
Rlaht ?B 8?39191

confidence interval lower limit (left edge)
confidence interval upper limit (right edge)
mean of sample

sample standard deviation
(Displayed only for Data: List setting.)

T eeeeeeeeeeee e e e size of sample

® 2-Sample Z Interval

2-Sample Z Interval calculates the confidence interval for the difference between two
population means when the population standard deviations of two samples are known.
The following is the confidence interval. o is the level of significance. The value 100 (1 — o)
% is the confidence level.

L o 02 o2 X1: mean of sample 1
Left = (% — %) — Z(f) \ 711 + 722 X2: mean of sample 2
o1: population standard deviation
. .. o?  of of sample 1
Right = (x, — x +Z<&> 14+ 2 p o
ght = (%, — %) 2)\ny  n o2 population standard deviation
of sample 2

ni: size of sample 1
nz: size of sample 2

Perform the following key operations from the statistical data list.

F3(INTR) Z—Samrle ZInLerwal
EN2) L =T) 51.
E(2-9) 42 21
List¢ly =List]
Listcz2y iListz L
Freaily =1
FreqiZy t1

Save ResiHohe
Execule
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The following shows the meaning of each item in the case of list data specification.
data type

confidence level (0 = C-Level < 1)

population standard deviation of sample 1 (o1 > 0)
population standard deviation of sample 2 (o2 > 0)

list whose contents you want to use as data of sample 1
(List 1 to 26)

List(2) .oeveeeeieiieeeeee, list whose contents you want to use as data of sample 2
(List 1 to 26)

Freq(1) «oooeveeeeecieeens frequency of sample 1 (1 or List 1 to 26)

Freq(2) ..ocoeeeeieeeieennn. frequency of sample 2 (1 or List 1 to 26)

Save Res .......cccevenen. list for storage of calculation results (None or List 1 to 26)

Execute .......cccoerenn. executes a calculation

The following shows the meaning of parameter data specification items that are different
from list data specification.

3 HIS I
[ Tl
N EEE

mean of sample 1
. size (positive integer) of sample 1
mean of sample 2
SR size (positive integer) of sample 2

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

 [F1)(CALC) ... Performs the calculation.
Calculation Result Output Example

2=SamrFle_Zlnterwal
383413983
25581

i)
fr i
I

. confidence interval lower limit (left edge)
confidence interval upper limit (right edge)
mean of sample 1

mean of sample 2

standard deviation of sample 1
(Displayed only for Data: List setting.)

X200 1eriiineeiiiee e standard deviation of sample 2
(Displayed only for Data: List setting.)
TH cteeeeeeeeeeeeeeeaee e size of sample 1

T2 e size of sample 2
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® 1-Prop Z Interval

1-Prop Z Interval uses the number of data to calculate the confidence interval for an
unknown proportion of successes.

The following is the confidence interval. o is the level of significance. The value 100 (1 — o) %
is the confidence level.

1 n: size of sample
Left =% -Z %}Vﬁ%@—%) x : data
Right =%+ (%)\ %%@—%})

Perform the following key operations from the statistical data list.
1-Pror Zlnterwal

(F3(INTR)

@) ﬁ :
Sawve ResiMHone

E3(1-P) Execule

Data is specified using parameter specification. The following shows the meaning of each
item.

C-Level ....ooovvciveienen. confidence level (0 = C-Level < 1)

X et data (0 or positive integer)

Tl et size of sample (positive integer)

Save Res .....ccccevevene list for storage of calculation results (None or List 1 to 26)
Execute ......cccoeeiiieennes executes a calculation

After setting all the parameters, use & to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

¢ (F(CALC) ... Performs the calculation.

Calculation Result Output Example

1-ProF Zlnterwal
Left =H.T71656582
Right=8.72943417
B =[A.7T3
286

3
||

confidence interval lower limit (left edge)
confidence interval upper limit (right edge)
estimated sample proportion

size of sample
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® 2-Prop Z Interval
2-Prop Z Interval uses the number of data items to calculate the confidence interval for the
defference between the proportion of successes in two populations.

The following is the confidence interval. o is the level of significance. The value 100 (1 — o)
% is the confidence level.

m, nz: size of sample
X X\ X X
4@—4) i@—i> X1, x2: data

X ny ny) n 1
Lefr="1-22 Z<&> +—

ny - n, “\2 ny n,
ﬁ(pﬁ) &(1_%
LK1 Xp o\ L ) e\ N
ngh[ —71— 72+Z<?> , + i
Perform the following key operations from the statistical data list.
F4(INTR) 2—Pror Zlnterwval
@@ o ¥
Fi :
F4(2-P) xZ 1A
() E
Save ResiMone +
|IExecute |

Data is specified using parameter specification. The following shows the meaning of each
item.

C-Level ...coevveieecnen. confidence level (0 = C-Level < 1)

D AR data value (x1 2 0) of sample 1

T et size (positive integer) of sample 1

X2 it data value (x2 = 0) of sample 2

SR size (positive integer) of sample 2

Save Res .......cccevenen. list for storage of calculation results (None or List 1 to 26)
Execute .......cccoereinn. executes a calculation

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

¢ (F(CALC) ... Performs the calculation.

Calculation Result Output Example

2-FPror ZInterwal
Lefl. =-0,687438982
E%aht=ﬁ.1943882
(=3

E2  =B.5
nl  =2bm
nZ =158

20050401




6-6-8
Confidence Interval

confidence interval lower limit (left edge)
confidence interval upper limit (right edge)
estimated sample propotion for sample 1

estimated sample propotion for sample 2

TH cteeeeeeeeeneeeenaee e size of sample 1
T2 e size of sample 2
M ¢ Interval

® 1-Sample ¢ Interval

1-Sample ¢ Interval calculates the confidence interval for an unknown population mean
when the population standard deviation is unknown.

The following is the confidence interval. o is the level of significance. The value 100 (1 — o) %
is the confidence level.

— 00\ XO,1

Left =X t”“(Z) Tn
. - o\ XG,1
Right =x+1t,_|+|—=
ighi=+1(3)

Perform the following key operations from the statistical data list.

@@ (INTR) 1-Sanrle LlinLerwal
—-Level A,

E3() List tLisiy
res iLis

ExD(1-S) Save ResiHohe
Execule
[Lizt [Jar

The following shows the meaning of each item in the case of list data specification.

data type
. confidence level (0 = C-Level < 1)

list whose contents you want to use as sample data
(List 1 to 26)

. sample frequency (1 or List 1 to 26)
list for storage of calculation results (None or List 1 to 26)

executes a calculation

The following shows the meaning of parameter data specification items that are different
from list data specification.

x HIE ]
xdn-l A
n A
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mean of sample
. sample standard deviation (xo-1 = 0)
size of sample (positive integer)

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

« [F1)(CALC) ... Performs the calculation.

Calculation Result Output Example

1-SanFle LInterwal
Left =&H.9528945
Risht=T1.63T71054
x

=55, 3
wdn-1 =5.4
n =1z
Left oo confidence interval lower limit (left edge)
Right ..o confidence interval upper limit (right edge)
X ottt mean of sample
b o 1 R sample standard deviation
T e size of sample

® 2-Sample ¢ Interval

2-Sample ¢ Interval calculates the confidence interval for the difference between two
population means when both population standard deviations are unknown. The ¢ interval is

applied to 7 distribution.

The following confidence interval applies when pooling is in effect. o is the level of significance.
The value 100 (1 — o) % is the confidence level.

- - o
L€fl = (X1 - XZ)_ ln,+;12—2 (?) x[} 6n—12 (%1-'—%2)

Right = (%) = X+ bn,—2 (g

(i’l1—1 )X1O-n_12 +(f’l2_1 )Xzo-,,_12
N+ n,— 2

X0t = \/
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The following confidence interval applies when pooling is not in effect. o is the level of
significance. The value 100 (1 — ) % is the confidence level.

X10,.42  Xo 07,—12>

Left = (X, — %)~ t (%) \/( 4 —+ 1y

) ~ _ o X10,.42 | X0,_42
Right = (X, — Xp)+ 1, (?) \(111171 * 2"2 1 )

P B
I (=)

n—1 n—1
X10,42
n

X104 X 0,1
ny n;

Perform the following key operations from the statistical data list.

[F3)(INTR) Z-Samrle LInterwal
2 [isiil) iLisiy

i= ilis
F2)(2-9) Cisti2h :ListZ

Freaily =1

FreqiZy =1

Save ResiMNone

|Pnnled aff
Execule

The following shows the meaning of each item in the case of list data specification.

Data .....coceeviieeiiiees data type
C-Level....ooevvveennn. confidence level (0 = C-Level < 1)

list whose contents you want to use as data of sample 1
(List 1 to 26)

[IES3 (2] RO list whose contents you want to use as data of sample 2
(List 1 to 26)

Freq(1) «oooeveeeeeiieeens frequency of sample 1 (1 or List 1 to 26)

Freq(2) ..ocoeoeeiieeieeen. frequency of sample 2 (1 or List 1 to 26)

. pooling On (in effect) or Off (not in effect)
list for storage of calculation results (None or List 1 to 26)

Execute ......cccceevveeenns executes a calculation

The following shows the meaning of parameter data specification items that are different
from list data specification.

x1 HIE ]
x1dn-I a
ni )
T2 HYE )
x2dh-1 a
nZ A
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mean of sample 1
. standard deviation (x10:-1 2 0) of sample 1
size (positive integer) of sample 1

X2 ettt et mean of sample 2
X200 1eeraereaeranneeenneneanes standard deviation (x20:-1 = 0) of sample 2
T2 ot size (positive integer) of sample 2

After setting all the parameters, use & to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

¢ (F(CALC) ... Performs the calculation.

Calculation Result Output Example

2=SanFle LInLerwal
Left f-?'gg?8264

+

confidence interval lower limit (left edge)
confidence interval upper limit (right edge)
degrees of freedom

mean of sample 1

. mean of sample 2

standard deviation of sample 1

standard deviation of sample 2

pooled sample standard deviation
(Displayed only when Pooled: On setting.)

T et size of sample 1

SR size of sample 2
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6-7 Distribution

There is a variety of different types of distribution, but the most well-known is “normal
distribution,” which is essential for performing statistical calculations. Normal distribution is a
symmetrical distribution centered on the greatest occurrences of mean data (highest
frequency), with the frequency decreasing as you move away from the center. Poisson
distribution, geometric distribution, and various other distribution shapes are also used,
depending on the data type.

Certain trends can be determined once the distribution shape is determined. You can
calculate the probability of data taken from a distribution being less than a specific value.

For example, distribution can be used to calculate the yield rate when manufacturing some
product. Once a value is established as the criteria, you can calculate normal probability
when estimating what percent of the products meet the criteria. Conversely, a success rate
target (80% for example) is set up as the hypothesis, and normal distribution is used to
estimate the proportion of the products will reach this value.

Normal probability density calculates the probability density of normal distribution from a
specified x value.

Normal distribution probability calculates the probability of normal distribution data falling
between two specific values.

Inverse cumulative normal distribution calculates a value that represents the location
within a normal distribution for a specific cumulative probability.

Student- ¢ probability density calculates ¢ probability density from a specified x value.

Student- ¢ distribution probability calculates the probability of # distribution data falling
between two specific values.

Like ¢ distribution, distribution probability can also be calculated for x?, F, Binomial, Poisson,
and Geometric distributions.

On the initial STAT mode screen, press (F5 (DIST) to display the distribution menu, which
contains the following items.

* (5 (DIST)(F1)(NORM) ... Normal distribution (page 6-7-3)

(t) ... Student-z distribution (page 6-7-7)

(CHI) ... x2 distribution (page 6-7-9)

(F) ... F distribution (page 6-7-12)

(BINM) ... Binomial distribution (page 6-7-16)
(>)[F1)(POISN) ... Poisson distribution (page 6-7-19)
(>)(FJ(GEO) ... Geometric distribution (page 6-7-21)

BEEEEE
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e Common Distribution Functions

After drawing a graph, you can use the P-CAL function to calculate an estimated p-value for
a particular x value.

The following is the general procedure for using the P-CAL function.

1. After drawing a distribution graph, press (F5)(G-SLV) (F1)(P-CAL) to display the x
value input dialog box.

2. Input the value you want for x and then press [Bxg.
* This causes the x and p values to appear at the bottom of the display, and moves the

pointer to the corresponding point on the graph.

3. Pressing or a number key at this time causes the x value input dialog box to
reappear so you can perform another estimated value calculation if you want.

4. After you are finished, press to clear the coordinate values and the pointer from
the display.

# Executing an analysis function automatically
stores the x and p values in alpha variables X
and P, respectively.
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B Normal Distribution

® Normal Probability Density

Normal probability density calculates the probability density of nomal distribution from a
specified x value. Normal probability density is applied to standard normal distribution.

1 C@-w)?
T e 202 ((5 > O)
Verno

flx) =

Perform the following key operations from the statistical data list.

(F5)(DIST) Hormal F.D
(F1)(NORM) .
K A
ED(Npd) Save Res:Mone
Execule

Data is specified using parameter specification. The following shows the meaning of each
item.

list for storage of calculation results (None or List 1 to 26)

executes a calculation or draws a graph

» Specifying o = 1 and i = 0 specifies standard normal distribution.

After setting all the parameters, use & to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

¢ (F(CALC) ... Performs the calculation.
* (F§)(DRAW) ... Draws the graph.

Calculation Result Output Example

Hormal _P.D
F=HA. 176a3265

P e normal probability density

V-Window settings for graph drawing are set settings are used for graph drawing when the

automatically when the Setup screen's [Stat [Stat Wind] setting is [Manual].
Wind] setting is [Auto]. Current V-Window
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® Normal Distribution Probability

Normal distribution probability calculates the probability of normal distribution data falling
between two specific values.

e b : upper boundary

a

1 p @-p? a :lower boundary
p J 202 dx

" \2ro

Perform the following key operations from the statistical data list.

[F3(DIST) HMormsl C.0
ED(NORM) FRER 1
2 (Ncd) g il

P HYE)
Save ResiMNone
Execule

Data is specified using parameter specification. The following shows the meaning of each
item.

lower boundary
upper boundary
standard deviation (o > 0)

list for storage of calculation results (None or List 1 to 26)

executes a calculation

After setting all the parameters, use & to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

¢ [F1)(CALC) ... Performs the calculation.

# There is no graphing for normal distribution
probability.
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Calculation Result Output Example
Mormal C.D
F =d. 831234885
z:Low=1
zilde =1.5
P e normal distribution probability
44 I o) z:Low value (converted to standardize z score for lower
value)
41 6 | o J z:Up value (converted to standardize z score for upper value)

® |[nverse Cumulative Normal Distribution

Inverse cumulative normal distribution calculates a value that represents the location within a
normal distribution for a specific cumulative probability.

a oo B
[ reade=p [ ac= | ree=p
Tail: Left Tail: Right @ Tail: Central
upper lower upper and
boundary of boundary of lower
integration integration boundaries
interval interval of integration
o="? o="7 interval
oa=? B=7

Specify the probability and use this formula to obtain the integration interval.

Perform the following key operations from the statistical data list.

[F3(DIST) Irvverse Hormal
ED(NORM) Hrea :
(F3)(InvN) p ]
Save ResiMNone
Execule
[LEFT [RIGHT [CHTR

Data is specified using parameter specification. The following shows the meaning of each
item.

e probability value tail specification (Left, Right, Central)
............................ probability value (0 = Area = 1)
.... standard deviation (o > 0)

.................... list for storage of calculation results (None or List 1 to 26)
....................... executes a calculation
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After setting all the parameters, use & to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

 [F1)(CALC) ... Performs the calculation.

Calculation Result Output Examples

Inuer‘-se Horma Inwerse Hormal
=1. 64485363 xilow=-0.052THET
zilUF =8,862TAETT

X ettt ettt es inverse cumulative normal distribution

* When [Left] is selected for [Tail] :
upper boundary of integration interval.

* When [Right] is selected for [Tail] :
lower boundary of integration interval.

* When [Central] is selected for [Tail] :
upper and lower boundaries of integration interval.

# There is no graphing for inverse cumulative
normal distribution.

20050401




6-7-7
Distribution

B Student-z Distribution

e Student-s Probability Density

Student-¢ probability density calculates # probability density from a specified x value.
_df+t

3o £)
)

fx) =

Perform the following key operations from the statistical data list.

F5)(DIST) Student—1 F.0
F2 () d n :H

ave == Mane
E) (tpd) Execute

Data is specified using parameter specification. The following shows the meaning of each
item.

Af oo degrees of freedom (df > 0)

Save Res .. . list for storage of calculation results (None or List 1 to 26)

Execute ......ccceeiiieenes executes a calculation or draws a graph

After setting all the parameters, use & to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

¢ (F(CALC) ... Performs the calculation.

* (Fg)(DRAW) ... Draws the graph.

Calculation Result Output Example

Student-t P.D
F=H. 192458689

| Student- probability density
lg # Current V-Window settings are used for when the [Stat Wind] setting is [Auto].
graph drawing when the Setup screen's [Stat Xmin = —3.2, Xmax = 3.2, Xscale = 1,

Wind] setting is [Manual]. The V-Window

settings below are set automatically LRSSl M s VD Ll
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e Student-s Distribution Probability

Student-¢ distribution probability calculates the probability of ¢ distribution data falling
between two specific values.

r<df+ 1) b _d+t a : lower boundary
_ 2 (1 ﬁ) * I b : upper boundary

)

Perform the following key operations from the statistical data list.

(F5)(DIST) Student-t C.D

EJ () d?PEP EE’I

[F2(tcd) Save ResiHone
Execule

Data is specified using parameter specification. The following shows the meaning of each
item.

lower boundary

. upper boundary

degrees of freedom (df > 0)

list for storage of calculation results (None or List 1 to 26)

executes a calculation

After setting all the parameters, use & to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

 [F1)(CALC) ... Performs the calculation.

# There is no graphing for Student-f distribution
probability.

20050401




6-7-9
Distribution

Calculation Result Output Example

Student-1. C.D

F =d.8542831
Lilow=1.T

t:lp =1g+93

Student-¢ distribution probability
ELOW e t:Low value (input lower value)

EUP e, t:Up value (input upper value)

B »2 Distribution

® 2 Probability Density

%2 probability density calculates the probability density function for the x2distribution at a
specified x value.

1 Ly _x
f()—w( 1)iate

Perform the following key operations from the statistical data list.

F5)(DIST) =2 P[0
(F3) (CHI) :

5 Res:h
ED(Cpd) Execute °

Data is specified using parameter specification. The following shows the meaning of each

item.
X ettt data
Af o degrees of freedom (positive integer)
Save Res .... list for storage of calculation results (None or List 1 to 26)
Execute ......ccccovrieenen. executes a calculation or draws a graph

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

* [F1)(CALC) ... Performs the calculation.
* (Fg)(DRAW) ... Draws the graph.
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Calculation Result Output Example
=2 F

.0
F=0.2419787TZ

[T

¥2 probability density

.g# Current V-Window settings are used for when the [Stat Wind] setting is [Auto].

graph drawing when the Setup screen's [Stat Xmin = 0, Xmax = 11.5, Xscale = 2,
Wind] setting is [Manual]. The V-Window

. . Ymin =-0.1, Ymax = 0.5, Yscale = 0.1
settings below are set automatically
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® 2 Distribution Probability

%2 distribution probability calculates the probability of 2 distribution data falling between two
specific values.

% L R a : lower boundary
- L(i) P N b : upper boundary
4%
2
Perform the following key operations from the statistical data list.
Eg(DIST) 2 C.D
E3J(CHI) EF"F‘EI"‘ i E
df H|
[F2)(Ccd) Save ResiHone
Execule

Data is specified using parameter specification. The following shows the meaning of each
item.

lower boundary

upper boundary

degrees of freedom (positive integer)

list for storage of calculation results (None or List 1 to 26)

. executes a calculation

After setting all the parameters, use & to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

¢ [FI(CALC) ... Performs the calculation.

# There is no graphing for Xz distribution
probability.
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Calculation Result Output Example
w2 C.D0
F=H. 22884525
P e ¥?2 distribution probability

B F Distribution

e F Probability Density

F probability density calculates the probability density function for the F distribution at a
specified x value.

n+ d) n n+d
F< 2 n\2 2z nx) 2
f(x)=7<—> X <1+—>
rlz)rz) ‘
2 2
Perform the following key operations from the statistical data list.

(F39(DIST) F F.D

FE) g df EEI
ED(Fpd) Sive Res!Hone

Execule

Data is specified using parameter specification. The following shows the meaning of each

item.
X ettt data
7 S numerator degrees of freedom (positive integer)
Adf i denominator degrees of freedom (positive integer)
Save Res .......cccevenen. list for storage of calculation results (None or List 1 to 26)
Execute .......cccoevrienen. executes a calculation or draws a graph

After setting all the parameters, use & to move the highlighting to “Execute” and then press
one of the function keys shown below to perform the calculation or draw the graph.

¢ (F1)(CALC) ... Performs the calculation.
¢ (F6)(DRAW) ... Draws the graph.
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Distribution

Calculation Result Output Example

FF.

1]
F=0. 98 TEZEE3

F probability density

# V-Window settings for graph drawing are set
automatically when the Setup screen's [Stat
Wind] setting is [Auto]. Current V-Window

20050401

settings are used for graph drawing when the
[Stat Wind] setting is [Manual].
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Distribution

e F Distribution Probability

F distribution probability calculates the probability of F distribution data falling between two
specific values.

r(nt d P P e a lower boundary
2 2 n_y b : upper boundary
p=—-—"- (£> x2 (1 + @)
i)l
2 2
Perform the following key operations from the statistical data list.
FEB)(DIST) F C.0
Fa)(F) W
E3(Fed) didf i@
Save ResiMHone
Execule

Data is specified using parameter specification. The following shows the meaning of each
item.

lower boundary
upper boundary

numerator degrees of freedom (positive integer)

Aidf oo denominator degrees of freedom (positive integer)
Save Res .......cccevenen. list for storage of calculation results (None or List 1 to 26)
Execute ........ccccooeenne executes a calculation

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

 [F1)(CALC) ... Performs the calculation.

# There is no graphing for F* distribution
probability.
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Calculation Result Output Example

F C.

1]
F=0.91488333

F distribution probability
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Distribution

B Binomial Distribution

® Binomial Probability

Binomial probability calculates a probability at a specified value for the discrete binomial
distribution with the specified number of trials and probability of success on each trial.

£(x) = uCxp*(1—p)"~* (x=0,1, e ,n) p: success probability
(0Osp=1)
n : number of trials

Perform the following key operations from the statistical data list.

[F3(DIST) Einomial F.0
(F5) (BINM)
ED(Bpd)

i=s tLi=
Humtrial:@
E HS)

Save Res;the
Execule
[Lizt [war

The following shows the meaning of each item when data is specified using list specification.

Data ....ccocovvveiieieeee, data type

List woveeiieeeeeeee list whose contents you want to use as specified data
(List 1 to 26)

Numtrial .......cccorieenen. number of trials

P e success probability (O=p=1)

Save Res .....cccceeeveene list for storage of calculation results (None or List 1 to 26)

Execute ......ccceeiiieenes executes a calculation

The following shows the meaning of a parameter data specification item that is different from
list data specification.

| = HS)

X et integer from O ton

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

¢ (F(CALC) ... Performs the calculation.

# There is no graphing for binomial distribution.
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Distribution
Calculation Result Output Example
Binomisl F.Cr Binomizal F.Cr
IT! =M,
2| 0. unss
3lp. 1598
H. 36
| binomial probability

® Binomial Cumulative Density

Binomial cumulative density calculates a cumulative probability at a specified value for the
discrete binomial distribution with the specified number of trials and probability of success on
each trial.

Perform the following key operations from the statistical data list.

(3 (DIST) Binomial C.O
F5) (BINM)
(2 (Bcd)

1= :Li=
Humtrialf@

F H
Sawve ResiHone
Execule

[Lizt [aF

The following shows the meaning of each item when data is specified using list specification.

Data ....ccoceveveeiieieeee data type

LiSt e list whose contents you want to use as specified data
(List 1 to 26)

Numtrial .........cccoeeeeee. number of trials

2 success probability (0sp =1)

Save Res .. . list for storage of calculation results (None or List 1 to 26)

Execute ......cccceevvieenen executes a calculation

The following shows the meaning of a parameter data specification item that is different from
list data specification.

= A

X ettt integer from 0 to n
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Distribution

After setting all the parameters, use & to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

¢ [F1)(CALC) ... Performs the calculation.

Calculation Result Output Example

Biriomial C.D Biriomizal C.D
I F=H, 924375

S probability of success
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Distribution

B Poisson Distribution

® Poisson Probability

Poisson probability calculates a probability at a specified value for the discrete Poisson
distribution with the specified mean.

=

" x=0,1,2, ) u:mean (u>0)

Perform the following key operations from the statistical data list.

F3)(DIST) Poisson F.D

[E8) (>) [E1) (POISN) iz iLi=s

ED(Ppd) Eave Res:ﬁnhe
Execule
NPT

The following shows the meaning of each item when data is specified using list specification.

Data ....ccoceevvieeeiees data type

List woveeiieeeeeeee list whose contents you want to use as specified data
(List 1 to 26)

L e mean (u > 0)

Save Res .....ccccevevenne list for storage of calculation results (None or List 1 to 26)

Execute ......ccceevienenes executes a calculation

The following shows the meaning of a parameter data specification item that is different from
list data specification.

I= A I

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

¢ (FI(CALC) ... Performs the calculation.
Calculation Result Output Example

Foisson FP.D Foisson FP.D
ITs F=H,.25182143
2| 0. 33uE
il p.asi

B. 22313816681

| Poisson probability

# There is no graphing for Poisson distribution.
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® Poisson Cumulative Density

Poisson cumulative density calculates a cumulative probability at specified value for the
discrete Poisson distribution with the specified mean.

Perform the following key operations from the statistical data list.

F3)(DIST) FPoisson C.D

[E8) (>) [E1) (POISN) i=s iLi=s

F2)(Pcd) Eave Res:ﬁnhe
Execule
NPT

The following shows the meaning of each item when data is specified using list specification.

Data ....ccoceevvieeeiees data type
List woveeiieeeeeeee list whose contents you want to use as specified data
(List 1 to 26)

mean (u > 0)
list for storage of calculation results (None or List 1 to 26)

Execute ......cccceevvieenen executes a caluculation

The following shows the meaning of a parameter data specification item that is different from
list data specification.

lx A

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

¢ (F(CALC) ... Performs the calculation.

Calculation Result Output Example

Foisson C.D Foisson C.D
IT= F=H. 12582772

- 144212353 - 86

| Poisson cumulative probability
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B Geometric Distribution

® Geometric Probability

Geometric probability calculates the probability at a specified value, and the number of the
trial on which the first success occurs, for the geometric distribution with a specified
probability of success.

f)=p(=p)~! (x=1,23,)

Perform the following key operations from the statistical data list.

(F5)(DIST) Geomelric F.D
8 (>)F2(GEO) Lis iz
ED(Gpd) Sa'u'e Res: ﬁ-:-ne
Execule
Gzt [Var

The following shows the meaning of each item when data is specified using list specification.

data type

list whose contents you want to use as specified data
(List 1 to 26)

2 success probability (0sp =1)
Save Res

list for storage of calculation results (None or List 1 to 26)
Execute .........cccoovenne executes a calculation

The following shows the meaning of a parameter data specification item that is different from
list data specification.
I= 8 I
X ettt positive integer (x = 1)

After setting all the parameters, use & to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

*([F1)(CALC) ... Performs the calculation.
Calculation Result Output Example

Geometric P.D Geometric P.D
F=H.B1171875
5]
[ TSRS geometric probability
# There is no graphing for geometric distribu- # Positive integer number is calculated whether
tion. list data (Data:List) or x value (Data:variable)

is specified.
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® Geometric Cumulative Density

Geometric cumulative density calculates a cumulative probability at specified value, the
number of the trial on which the first success occurs, for the discrete geometric distribution
with the specified probability of success.

Perform the following key operations from the statistical data list.

[F3(DIST) Geometric C.D
8 (>)F2(GEO) is :915
F :
[F2(Gcd) Save Res:Mone
Execule
Gzt [war

The following shows the meaning of each item when data is specified using list specification.

Data .... . data type

List woveeiieeeeeeee list whose contents you want to use as specified data
(List 1 to 26)

success probability (0sp =1)
list for storage of calculation results (None or List 1 to 26)

executes a calculation
The following shows the meaning of a parameter data specification item that is different from
list data specification.
I a
X et positive integer (x = 1)

After setting all the parameters, use ® to move the highlighting to “Execute” and then press
the function key shown below to perform the calculation.

¢ [F)(CALC) ... Performs the calculation.

Calculation Result Output Example

Geomelric C.D Geomelric C.D
1 F=H.875
2( 0.87u8
aln.gans
A, T3
P e geometric cumulative probability

# Positive integer number is calculated whether
list data (Data:List) or x value (Data:variable)
is specified.
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Chapter

Financial Calculation (TVM) ﬂ

The TVM mode provides you with the tools to perform the following
types of financial calculations.

* Simple interest

e Compound interest

* Cash Flow (Investment appraisal)

* Amortization

e Interest rate conversion (annual percentage rate and effective
interest rate)

* Cost, selling price, margin

* Day/date calculations

7-1 Before Performing Financial Calculations
7-2 Simple Interest

7-3 Compound Interest

7-4 Cash Flow (Investment Appraisal)

7-5 Amortization

7-6 Interest Rate Conversion

7-7 Cost, Selling Price, Margin

7-8 Day/Date Calculations
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7-1-1
Before Performing Financial Calculations

7-1 Before Performing Financial Calculations

From the Main Menu, enter the TVM mode and display the Financial screen like the one
shown below.

Financial 1 screen Financial 2 screen

Financiald{l~2) Financial (2.2
FliSimrle Interest Fl:Cost-Sel-Marain
F2i:Comround Interest F2:Dax=s Calculation
FZiCash Flow
Fd:Amortization
F3: EDnuerEan
F&iHext Pasz F&iMNext Paze
HE!EIEI'WEIIIF AP [TTE (=

¢ {SMPL} ... {simple interest}

* {CMPD} ... {compound interest}

¢ {CASH]} ... {cash flow (investment appraisal)}

* {AMT} ... {amortization}

¢ {CNVT} ... {interest rate conversion}

* {COST} ... {cost, selling price, margin}

* {DAYS} ... {day/date calculations}

H Setup ltems
® Payment
* {BGN}/{END} ... Specifies {beginning of the period}/{end of the period} payment
® Date Mode

* {365}/{360} ... Specifies calculation according to a {365-day}/{360-day} year

Note the following points regarding Setup screen settings whenever using the TVM mode.
» Drawing a financial graph while the Label item is turned on, displays the label CASH for the
vertical axis (deposits, withdrawals), and TIME for the horizontal axis (frequency).

* The number of display digits applied in the TVM mode is different from the number of digits
used in other modes. The calculators automatically reverts to Norm 1 whenever you enter
the TVM mode, which cancels a Sci (number of significant digits) or Eng (engineering
notation) setting made in another mode.
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7-1-2
Before Performing Financial Calculations

M Graphing in the TVM Mode

After performing a financial calculation, you can use (GRPH) to graph the results as shown
below.

* Pressing (F1) (Trace) or (F) (TRCE) while a graph is on the display activates Trace,
which can be used to look up other financial values. In the case of simple interest, for
example, pressing ® displays PV, SI, and SFV. Pressing @ displays the same values in
reverse sequence.

* Zoom, Scroll, and Sketch cannot be used in the TVM mode.

* Whether you should use a positive or a negative value for the present value (PV) or the
purchase price (PRC) depends on the type of calculation you are trying to perform.

* Note that graphs should be used only for reference purposes when viewing TVM mode
calculation results.

* Note that calculation results produced in this mode should be regarded as reference values
only.

* Whenever performing an actual financial transaction, be sure to check any calculation results
obtained using this calculator with against the figures calculated by your financial institution.

20050401
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7-2-1
Simple Interest

7-2 Simple Interest

This calculator uses the following formulas to calculate simple interest.

® Formula

365-day Mode SI’ =3’6%5>< PVXi (,' - 1% ) SI : interest

n : number of interest
360-day Mode ~ SI'=L-x PVxi (i 1% ) periods
360 100 PV : principal
1% : annual interest
SFV : principal plus interest
SI==SI'

SFV = —(PV + SI')

Press [F1)(SMPL) from the Financial 1 screen to display the following input screen for simple

interest.

(F)(SMPL) Simele Interesl 1365
=
PLI =@
[=1 [EFY

Tl et number of interest periods (days)

I% oo annual interest rate

PV o principal

After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

¢ {Sl} ... {simple interest}
* {SFV} ... {simple future value}

KEFT akFH

* An error (Ma ERROR) occurs if parameters are not configured correctly.
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7-2-2
Simple Interest

Use the following function menus to maneuver between calculation result screens.
* {REPT} ... {parameter input screen}
* {GRPH} ... {draws graph}

After drawing a graph, you can press (F1)(TRCE) to turn on trace and read calculation
results along the graph.

Each press of ® while trace is turned on cycles the displayed value in the sequence:

present value (PV) — simple interest (SI) — simple future value (SFV). Pressing @ cycles
in the reverse direction.

m, FU=-I2000

Press to return to the parameter input screen.
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7-3-1
Compound Interest

7-3 Compound Interest

This calculator uses the following standard formulas to calculate compound interest.

® Formula I
1+ ix9[(1+ i)—1] 1 1%
PY+PMTX S+ +FV =0 (i: °>
i(1+0)" 1+ 100
Here:
PV=—(PMT x 0t + FV xf3) PV : present value
FV  : future value
PMT : payment
FV=- _PMT >0 + PV n : number of compound periods
B 1% : annual interest rate
i is calculated using Newton’s Method.
pyre— PVHFVXB
o S = 0 assumed for end of term
S =1 assumed for beginning of term
(1+ixS) PMT-FVi
. (1+ixS) PMT+PVi
n=
log(1+ i)
(1+ix9)[(1+i)*1]
i(1+0)"
1
B

T (e

F(i) = Formula I

+ (1+ixS)[n(1+i)™"]

Fliy'= pMT [_ (1+ix S)'[1— 1+ 9™

1 1

+S1-(1+ i)™ | —nFV(1+ i)™

® Formula II (1% = 0)

PV+PMTxn+FV=0
Here:

PV=—(PMTxn+FV)
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7-3-2
Compound Interest

FV=—(PMTxn+PV)

PV+FV
PMT = - —————
n
PV+FV
n=-—
PMT

* A deposit is indicated by a plus sign (+), while a withdrawal is indicated by a minus sign (-).

eConverting between the nominal interest rate and effective interest rate

The nominal interest rate (/% value input by user) is converted to an effective interest rate
(I%") when the number of installments per year (P/Y) is different from the number of
compound interest calculation periods (C/Y). This conversion is required for installment
savings accounts, loan repayments, etc.

[c/y] P/Y: installment
1% ={(1+ L)”””q %100 periods per year
100x[C/ Y] C/Y: compounding

periods per year

When calculating n, PV, PMT, FV

The following calculation is performed after conversion from the nominal interest rate to the
effective interest rate, and the result is used for all subsequent calculations.

i=1%'+100

When calculating 1%
After [% is obtained, the following calculation is performed to convert to /%'

% %Zi]] P/Y: installment
1% ={ (1+ ) —1;x[C/Y]x100 periods per year
100 C/Y: compounding

periods per year

The value of I%' is returned as the result of the /% calculation.
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7-3-3
Compound Interest

Press (F2 (CMPD) from the Financial 1 screen to display the following input screen for
compound interest.

(F2 (CMPD) Compound InterestiEnd
so=
FLI_ =@
PMT=&
FLI =@
F=12 +
|cov=12 |
T e number of compound periods
I% oo annual interest rate
PV o present value (loan amount in case of loan; principal in case '
of savings)
PMT ... payment for each installment (payment in case of loan;

deposit in case of savings)

FV o future value (unpaid balance in case of loan; principal plus
interest in case of savings)

installment periods per year

compounding periods per year

Important!
Inputting Values

A period (n) is expressed as a positive value. Either the present value (PV) or future value
(FV) is positive, while the other (PV or FV) is negative.

Precision

This calculator performs interest calculations using Newton’s Method, which produces
approximate values whose precision can be affected by various calculation conditions.
Because of this, interest calculation results produced by this calculator should be used
keeping the above limitation in mind or the results should be verified.
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7-3-4
Compound Interest

After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

¢ {n} ... {number of compound periods}

¢ {1%} ... {annual interest rate}

* {PV} ... {present value} (Loan: loan amount; Savings: balance)

* {PMT} ... {payment} (Loan: installment; Savings: deposit)

* {FV} ... {future value} (Loan: unpaid balance; Savings: principal plus interest)
* {AMT} ... {amortization screen}

Comround _ Interest
I¥ =6.17TE6E417TT

[REFT [GRFH

* An error (Ma ERROR) occurs if parameters are not configured correctly.

Use the following function menus to maneuver between calculation result screens.
* {REPT} ... {parameter input screen}
¢ {AMT} ... {amortization screen}
* {GRPH} ... {draws graph}

After drawing a graph, you can press (F1)(TRCE) to turn on trace and read calculation
results along the graph.

Press to return to the parameter input screen.
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7-4-1
Cash Flow (Investment Appraisal)

7-4 Cash Flow (Investment Appraisal)

This calculator uses the discounted cash flow (DCF) method to perform investment appraisal
by totalling cash flow for a fixed period. This calculator can perform the following four types
of investment appraisal.

* Net present value (NPV)

¢ Net future value (NFV)

¢ Internal rate of return (/RR)
¢ Pay back period (PBP)

A cash flow diagram like the one shown below helps to visualize the movement of funds.
CFs CF7

TrFlT]
v

I

CFo

With this graph, the initial investment amount is represented by CFo. The cash flow one year
later is shown by CFi, two years later by CF2, and so on.

Investment appraisal can be used to clearly determine whether an investment is realizing
profits that were originally targeted.

®* NPV

n Io/
NPV = CFo+ CF CF2 CFs CF (._ 0)

A+ A+ A+iy Tz "= 100

n: natural number up to 254

o NFV

NFV=NPVX(1+i)"

® IRR

CF+1 + CF2 + CF3 + + CF.
(1+4) A+ 1+ 7 (A+i0)

0=CFo+

In this formula, NPV = 0, and the value of IRR is equivalent to i x 100. It should be noted,
however, that minute fractional values tend to accumulate during the subsequent
calculations performed automatically by the calculator, so NPV never actually reaches
exactly zero. IRR becomes more accurate the closer that NPV approaches to zero.
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7-4-2
Cash Flow (Investment Appraisal)

® PBP

PBP is the value of n when NPV = 0 (when investment can be recovered).

* Press (F3](CASH) from the Financial 1 screen to display the following input screen for Cash
Flow.

(F3)(CASH) Cash Flow

Eh=L1=

[HFJ [TRR [FEF [FFY

I oo interest rate (%)

[07=] 3 T list for cash flow

If you have not yet input data into a list, press (5 (»LIST) and input data into a list.

After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

* {NPV} ... {net present value}

¢ {IRR} ... {internal rate of return}

* {PBP} ... {pay back period}

¢ {NFV} ... {net future value}

* {»LIST} ... {inputs data into a list}

¢ {LIST} ... {specifies a list for data input}

Cash Flow
HPU=9518. 1535175

KEFT akFH

* An error (Ma ERROR) occurs if parameters are not configured correctly.

Use the following function menus to maneuver between calculation result screens.
* {REPT} ... {parameter input screen}
* {GRPH} ... {draws graph}
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7-4-3
Cash Flow (Investment Appraisal)

After drawing a graph, you can press (F1)(TRCE) to turn on trace and read calculation
results along the graph.

n, CF=-BE000

Press to return to the parameter input screen.
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Amortization

7-5 Amortization

This calculator can be used to calculate the principal and interest portion of a monthly

installment, the remaining principal, and amount of principal and interest repaid up to any
point.

e Formula

Amount of single payment

R,

(Number of payments)

a: interest portion of installment PM1 (INT)

b: principal portion of installment PM1 (PRN)

c: balance of principal after installment PM2 (BAL)

d: total principal from installment PM1 to payment of installment PM2 (£PRN)
e: total interest from installment PM1 to payment of installment PM2 (XINT)

*a + b = one repayment (PMT)
a : INTewi = | BALpwi-1 X i | X (PMT sign)

b : PRNem1 = PMT + BALpmi-1X i
¢ : BALem2 = BALpm2-1 + PRNPv2

d: %2, PRN = PRNpw1 + PRNPw1+1 + ... + PRNpm2

Ul

¢: S INT = INTows + INTownat + ... + INTowe

PM1

BALo = PV (INT1 = 0 and PRN1 = PMT at beginning of installment term)
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7-5-2
Amortization

e Converting between the nominal interest rate and effective interest rate

The nominal interest rate (/% value input by user) is converted to an effective interest rate
(I%") for installment loans where the number of installments per year is different from the
number of compound interest calculation periods.

[c/Y]

"1 1100

1%

1% ={(1+ ————
100 x [C/ Y]

)

The following calculation is performed after conversion from the nominal interest rate to the
effective interest rate, and the result is used for all subsequent calculations.

i=1%+100

Press (F4 (AMT) from the Financial 1 screen to display the following input screen for
amortization.

(F4) (AMT) AmorTizalion tEnd
=6
Ix =@
PL_ =@
PMT=& +
FLl =@
Pi=12
C=12
PM1 e first installment of installments 1 through n
PM2 .. second installment of installments 1 through n

installments

interest rate

principal

. payment for each installment
balance following final installment

installments per year
(6} QT compoundings per year
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7-5-3
Amortization

After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

¢ {BAL} ... {balance of principal after installment PM2}

¢ {INT} ... {interest portion of installment PM1}

* {PRN} ... {principal portion of installment PM1}

¢ {ZINT} ... {total interest paid from installment PM1 to installment PM2}

* {XPRN} ... {total principal paid from installment PM1 to installment PM2}
* {CMPD} ... {compound interest screen}

Amortization tEnd
PRH=-525. 2683343

REFT [ [GRFH

* An error (Ma ERROR) occurs if parameters are not configured correctly.

Use the following function menus to maneuver between calculation result screens.
* {REPT} ... {parameter input screen}
* {CMPD} ... {compound interest screen}
* {GRPH} ... {draws graph}

After drawing a graph, you can press (F1)(TRCE) to turn on trace and read calculation
results along the graph.

The first press of [F(TRCE) displays INT and PRN when n = 1. Each press of &
shows INT and PRN when n =2, n = 3, and so on.

w=l
IrT=-"1UH. 2 FEM=- UBlU. B

Press to return to the parameter input screen.
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Interest Rate Conversion

7-6 Interest Rate Conversion

The procedures in this section describe how to convert between the annual percentage rate
and effective interest rate.

e Formula

EFF : effective interest rate (%)

n APR : annual percentage rate (%)
EFF = [(1 " LRfOO)—ﬂ x 100
n : number of compoundings

1
EFF

APR:[O-FW) —1} x nx100

Press [F§(CNVT) from the Financial 1 screen to display the following input screen for
interest rate conversion.

(F5)(CNVT) Corwersion
M=
[WEFF [FAFF
Tl number of compoundings
1% oo interest rate

After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

* {EFF} ... {converts annual percentage rate to effective interest rate}
* {»APR]} ... {converts effective interest rate to annual percent rate}

Conwer-=ion
EFF=12.558221

[REFT

* An error (Ma ERROR) occurs if parameters are not configured correctly.

Use the following function menu to maneuver between calculation result screens.
* {REPT} ... {parameter input screen}
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Cost, Selling Price, Margin

7-7 Cost, Selling Price, Margin

Cost, selling price, or margin can be calculated by inputting the other two values.

e Formula
MRG
-4 G
SEL = 1-MRG B
100
MRG(%) = (1 - %) x100

Press [F1)(COST) from the Financial 2 screen to display the following input screen.

(F8) (>)[ED(COST) Cosl-Sel -Marain
E =
o=@
[Co=T [SEC_ [MRG
LOF=) T cost
Sel i selling price
MIQ e margin

After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

* {COST} ... {cost} Cost-<Sel-Marain
. ) Cst=17a8

* {SEL} ... {selling price}

* {MRG} ... {margin}

[REFT

* An error (Ma ERROR) occurs if parameters are not configured correctly.

Use the following function menu to maneuver between calculation result screens.
* {REPT} ... {parameter input screen}
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7-8 Day/Date Calculations

You can calculate the number of days between two dates, or you can determine what date
comes a specific number of days before or after another date.

Press (F2) (DAYS) from the Financial 2 screen to display the following input screen for day/
date calculation.

(Fel(>) E2(DAYS) Lazs Laloulalion :Zes
RIS T CWED

i1 1 [ K

L =1

[FRD [@+0 [E-O
Al e date 1
d2 date 2
Do number of days

To input a date, first highlight d1 or d2. Pressing a number key to input the month causes an
input screen like the one shown below to appear on the display.

InFut. a Date
« o Month

MC1~127: &

[FRO [d1+0 [4i—0
# The Setup screen can be used to specify when the 360-day year is set. Attempting to do
either a 365-day or 360-day year for financial SO causes an error.
calculations. Day/date calculations are also (Date) + (Number of Days)

performed in accordance with the current

setting for number of days in the year, but the

following calculations cannot be performed # The allowable calculation range is January 1,
1901 to December 31, 2099.

(Date) — (Number of Days)
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Input the month, day, and year, pressing after each.

[FRO [@i+0[4i—0

After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

¢ {PRD} ... {number of days from d1 to d2 (d2 — d1)}
¢ {d1+D} ... {d1 plus a number of days (d1 + D)}
¢ {d1-D} ... {d1 minus a number of days (d1 — D)}

Laws Calculation =365
Prd=26E1

[REFT

* An error (Ma ERROR) occurs if parameters are not configured correctly.
Use the following function menu to maneuver between calculation result screens.

* {REPT} ... {parameter input screen}

360-day Date Mode Calculations

The following describes how calculations are processed when 360 is specified for the Date
Mode item in the Setup screen.

* If d1 is day 31 of a month, d1 is treated as day 30 of that month is used.

« If d2 is day 31 of a month, d2 is treated as day 1 of the following month, unless d1 is day
30.
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This unit comes with approximately 64 kbytes of memory.

* You can check how much memory has been used and how much remains
by entering the MEMORY mode from the Main Menu, and then pressing
(FJ(MAIN). See “12-7 MEMORY Mode” for details.
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Basic Programming Steps

Description

8-1 Basic Programming Steps

Commands and calculations are executed sequentially, just like manual calculation

multistatements.

Set Up

1. From the Main Menu, enter the PRGM mode. When you do, a program list appears on

the display.

Selected program area
(use @ and @ to move)

Files are listed in the alphabetic sequence of their

names.

Execution
2. Register a file name.
3. Input the program.
4. Run the program.

# If there are no programs stored in memory
when you enter the PRGM mode, the
message “No Programs” appears on the
display and only the NEW item ((F3)) is shown
in the function menu.

# The values to the right of the program list
indicate the number of bytes used by each
program.

# A file name can be up to eight characters
long.

FProaram List

MERSURE H
OCTA H
QOCTOHARY H
TRIHHELE :
[ExE [ [E |

# The following are the characters you can use in
a file name:
Athrough Z, r, 6, spaces, [, , {, },’, ", ~
0through 9, ., +, —, %, +

# Registering a file name uses 32 bytes of
memory.

# The file name input screen remains on the
display if you press [Ex§ without inputting a file
name.

# To exit the file name input screen and return to
the program list without registering a file name,

press .
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Example 1 To calculate the surface area (cm?) and volume (cm?) of three regular

octahedrons when the length of one side is 7, 10, and 15 cm,
respectively

Store the calculation formula under the file name OCTA.

The following are the formulas used for calculating surface area S
and volume V of a regular octahedron for which the length of one side

/ Ais known.

v V2

\ A S=2V3A2 V= A3
— 3

Procedure
@ @Y PRGM
@ B(NEW)(0) € @ @A) Eg™
@ [ [wes) (PRGM) (F4) (?) (=] (el (k6T) (A) (Fe) () BB ()2
(@) X 6 (A () @) (X) [ 56D (A) (2 8 (>) [ (4)
@R @G )R E E X @B FD(A) A @)

@ (F)(EXE) or g 7
E
(@ &8 (Value of A) SwhenA=7 —] 169, T409791
= VwhenA=7 —] 161. 6917506
EXE 7
ia@
B @ e Swhen A =10 —] 6. 4181615
= V when A = 10 471. 4845263
EXE 7
@D GEEY Swhen A= 15— = TT9. 4228634
— V when A = 15— 1556, 5590255

*1Press (F3)(NEW) and the cursor changes form
to indicate alpha character input.

*2The following shows how the calculation of the
surface area and volume of a regular
octahedron would be calculated using a
manual calculation.

Surface Area S ... @ X @R (N )E)
<value of A> (3 [

Volume V ............ @Y I EEX
<value of A> [BEE|

*3Pressing [ while the final result of a program
is on the display changes to the program list.

# You can also run a program while in the RUN+
MAT mode by inputting: Prog "<file name>" [Exg.

# Pressing (g while the final result of a program
executed using this method is on the display
re-executes the program.

# An error occurs if the program specified by Prog
"<file name>" cannot be found.
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8-2 PRGM Mode Function Keys

* {NEW} ... {new program}

e When you are registering a file name

* {RUN}/{BASE]} ... {general calculation}/{number base} program input
* {m0} ... {password registration}
* {SYBL} ... {symbol menu}

e When you are inputting a program —— (F1J(RUN) ... default
* {TOP}/{BTM; ... {top}/{bottom} of program
* {SRC} ... {search}
¢ {MENU} ... {mode menu}

* {STAT}/{MAT}/{LIST}/{GRPH}/{DYNA}/{TABL}/{RECR}
... {statistic}/{matrix}/{list}/{graph}/ {Dynamic Graph}/{Table}/{recursion} menu

* {Aa} ... {toggles between upper-case and lower-case input}

« {CHARY} ... {displays a screen for selecting various mathematical symbols, special
symbols, and accented characters}

* Pressing [wrg) (PRGM) displays the following PRGM (PROGRAM) menu.
* {COM} ... {program command menu}
¢ {CTL} ... {program control command menu}
* {JUMP} ... {jump command menu}
o {?2}/{ 4} ... {input}/{output} command
* {CLR}/{DISP} ... {clear}/{display} command menu
* {REL} ... {conditional jump relational operator menu}
¢ {I/0} ... {I/O control/transfer command menu}
 {:} ... {separator for expressions and commands}

See “8-5 Command Reference” for full details on each of these commands.

* Pressing [WEND) (SET UP) displays the mode command menu shown below.

« {ANGL}/{COORY{GRID}/{AXES}/{LABL}/{DISP}/{S/L}/{DRAW}/{DERV}/{BACK}/{FUNC}/
{SIMLY{S-WIN}/{LIST}/{LOCS}/{T-VARY(S DSP}/{RESID}/{CPLX}/{FRAC}/{Y - SPD}

See “Setup Screen Function Key Menus” on page 1-7-1 for details about each of these
commands.
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e When you are inputting a program — (F2)(BASE)*'

* {TOPY/{BTM}/{SRC}
* {(MENU}

¢ {d~o} ... {decimal}/{hexadecimal}/{binary}/{octal} value input

* {LOG} ... {logical operators}

* {DISP} ... conversion of displayed value to {decimal}/{hexadecimal}/{binary}/{octal}
« {A«—a}/{CHAR}

* Pressing [rg) (PRGM) displays the following PRGM (PROGRAM) menu.

* {Prog} ... {program recall}
* {(JUMP}/{?}/{ 4}
* {REL} ... {logical operator menu}

o {:} ... {separator for expressions and commands}

* Pressing [WENY) (SET UP) displays the mode command menu shown below.

* {Dec}/{Hex}/{Bin}/{Oct}

* {(EXE}/{EDIT}
... program {execute}/{edit}
* {NEW} ... {new program}
* {DEL}/{DEL-A}
... {specific program}/{all program} delete
* {SRC}/{REN}
... file name {search}/{change}

*'Programs input after pressing (F2)(BASE) are
indicated by [E] to the right of the file name.
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8-3 Editing Program Contents

H Debugging a Program

A problem in a program that keeps the program from running correctly is called a “bug,” and
the process of eliminating such problems is called “debugging.” Either of the following
symptoms indicates that your program contains bugs that require debugging.

* Error messages appearing when the program is run
* Results that are not within your expectations

® To eliminate bugs that cause error messages

An error message, like the one shown below, appears whenever something illegal occurs
during program execution.

Ma EREOR
Presst [EXKIT]

When such a message appears, press to display the place in the program where the error
was caused. The cursor will be flashing at the location of the problem. Check the “Error
Message Table” (page a-1-1) for steps you should take to correct the situation.

« Note that pressing does not display the location of the error if the program is
password protected. Instead, it returns to the program list screen.

® To eliminate bugs that cause bad results

If your program produces results that are not what you normally expect, check the
contents of the program and make necessary changes.

[FA)(TOP) ..... Moves the cursor to the top of the [======0CTRH ======
program EULE s i

(F2(BTM) ..... Moves the cursor to the bottom of §=;=E=?%TEE ======
oA 2l E=AR,
the program AT
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H Using an Existing Program to Create a New Program

Sometimes you can input a new program by using a program already in memory as a base.
Simply recall the existing program, make the changes you need, and then execute it.

eoocooe

Example 2 To use the OCTA program (page 8-1-2) to create a program that
calculates the surface area (cm?) and volume (cm?®) of regular
tetrahedrons when the length of one side is 7, 10, and 15 cm
Use TETRA as the file name.

SO~
A The following are the formulas used for calculating surface area S
\ and volume V of a regular tetrahedron for which the length of one

side A is known.

S=V3 A2 v:%m

Use the following key operations when inputting the program.

Length of One Side A .. [#rg) (PRGM) (F3) (?) =) [xem (A) (Fe) (™) F3) (:)

Surface Area S ............ G A (V) (@) (X) (e (xem (A) (23 Fe) (&) (FB) ()
Volume V ..., EAEG )@ E IR X M k) (A A @)

Compare this with the program for calculating the surface area and volume of a regular
octahedron.

Length of One Side A .. (e (PRGM) (F3) (?) =) [xe7 (A) (Fe) (™) F3) (2)

Surface Area S ............ @)X &1 )E) X W &) (A) @3 Fe (>) F5(4)
Volume V ....cocveuvevenene, &1 E( )R E R X @8 ED (A) A @)

As you can see, you can produce the TETRA program by making the following changes in
the OCTA program.

* Deleting (2] (X) (underlined using a wavy line above)
e Changing (3] to (i) (2] (underlined using a solid line above)
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Now edit OCTA to produce the TETRA program.
1. Edit the program name.

E(™>)EI(REN)ad D E @ RIAIEY

2. Edit the program contents.

EJ(EDIT)
®® ® ® ® & [ 0D
@EHE

EXIT

3. Try running the program.

FD)(EXE) or g
Exg (Value of A)

EXE

EXE|

6@ @ &9

EXE|
EXE

@ EE

EXE

20050401

FProgram List

======TETRA ======
E+A: T3=A.
J2+3HA3
======TETRA ======
G EE RGN
J2+14<A"3
i
5
84.8TR42957
46, 42293 TEE
o
18
173. 2685603602
117.2511362
7
15
38
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H Searching for Data Inside a Program

o0 000
Example To search for the letter “A” inside the program named OCTA

1. Recall the program.

2. Press (F3)(SRC) and input the data you want to find.

======0CTH ======
E+A 2 EHAR .
J2+3HA3E

(F3)(SRC) Search For Texi
() (x:67) (A)

A

|EEEICHAR

3. Press to begin the search. The contents of the program appear on the screen with
the cursor located at the first instance of the data you specified.*!

23R 2l 3xAe.
T2+3HA3

SRC

4. Each press of or (F1)(SRC) causes the cursor to jump to the next instance of the
data you specified.*?

PR 2T 3AHEL
J2+3AE
*1The message “Not Found” appears when the # Once the contents of the program are on the
search data you specify cannot be found in screen, you can use the cursor keys to move
the program. the cursor to another location before searching

for the next instance of the data. Only the part of
the program starting from the current cursor
location is searched when you press [Exg.

*2|f there are no more instances of the data you
specified, the search operation ends and the
cursor returns to the point from which you
started your search. # Once the search finds an instance of your data,

inputting characters or moving the cursor

# You cannot specify the newline symbol () or °
causes the search operation to be cancelled.

display command (.4) for the search data.
# If you make a mistake while inputting characters
to search for, press to clear your input and
re-input from the beginning.
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8-4 File Management

H Searching for a File

¢ To find a file using initial character search
o0 000

Example To use initial character search to recall the program named OCTA

1. While the program list is on the display, press (Fe) (™) (F1)(SRC) and input the initial
characters of the file you want to find.

[FE8)(>) [F)(SRC) |%EE$E|’| For- Proaram
@@
2. Press (exg to search. FProgaram List
TRIAMGLE : &3

* The name that starts with the characters you input highlights.

# If there is no program whose file name starts “Not Found” appears on the display. If this
with the characters you input, the message happens, press @] to clear the error message.
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M Editing a file name

o0 000
Example To change the name of a file from TRIANGLE to ANGLE

1. While the program list is on the display, use @ and @& to move the highlighting to the
file whose name you want to edit and then press (Fg) (™) (F2) (REN).

Fenamne
[ARIAMGLE]
2. Make any changes you want.
Rename
LAMGLE ]

3. Press [Bg to register the new name and return to the program list.

The program list is resorted according to the changes you made in the file name.

H Deleting a Program

® To delete a specific program
1. While the program list is on the display, use @ and ® to move the highlighting to the
name of the program you want to delete.

2. Press [F4)(DEL).

3. Press (F1(Yes) to delete the selected program or (Fg) (No) to abort the operation
without deleting anything.

# If the modifications you make result in a file - Press (EXm) to clear the error and return to
name that is identical to the name of a the file name editing screen.
program already stored in memory, the - Press to clear the input file name and
message “Already Exists” appears. When this input a new one.

happens, you can perform either of the
following two operations to correct the
situation.
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¢ To delete all programs
1. While the program list is on the display, press (5 (DEL-A).

2. Press (F1)(Yes) to delete all the programs in the list or (F§)(No) to abort the operation
without deleting anything.

* You also can delete all programs by entering the MEMORY mode from the Main Menu, and
then pressing ([F1)(MAIN) to display the memory information screen.
See “12-7 MEMORY Mode” for details.

M Registering a password

When inputting a program, you can protect it with a password that limits access to the
program contents to those who know the password.

* You do not need to input the password to run a program.

o0 000
Example To create a program file under the name AREA and protect it with the
password CASIO

1. While the program list is on the display, press (F3)(NEW) and input the file name of the
new program file.

EgNEW) R |
ARIEM®
2. Press (F5)(m0) and then input the password.
B (no) IE'EEEEam H?me
AE OO Password?
[CASINA 1]

# The password input procedure is identical to
that used for file name input.
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3. Press [Bg to register the file name and password. Now you can input the contents of
the program file.

4. After inputting the program, press [EXT (QUIT) to exit the program file and return to
the program list. Files that are password protected are indicated by an asterisk to the
right of the file name.

Proaram List ‘

H Recalling a Password Protected Program

o0 000
Example To recall the file named AREA which is protected by the password
CASIO

1. In the program list, use @ and ® to move the highlighting to the name of the
program you want to recall.

2. Press (F2)(EDIT). Frogram Mame
[CARER ]
FPaz=sword?
[A ]

3. Input the password and press (g to recall the program.

# Pressing [ without inputting a password # Inputting the wrong password when recalling a
while saving a new program causes the file to password protected program causes the
be saved without a password. Pressing [ message “Mismatch” to appear. Press to
without inputting a password registers the file return to the password input screen.

name only, without a password.
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8-5 Command Reference

Hl Command Index

ClrMat ....

(O] =Y USRS

DispF-Tbl, DISPR-TDI ....c..eiiiiiiiieieeeie e 8-5-13
DO~LPWNRIIE ...ttt ettt e e s e e e e e s e e e enaeeennes 8-5-5
DIaWDYNA ... .oiiiieiii i 8-5-13
DrawFTG-Con, DrawFTG-Plt ..........ccooeiiiieeiciee e 8-5-13
(D] 10T =T o] o ISR 8-5-13
DrawR-Con, DrawR-Plt ........cooiiiiiiieeeieee e 8-5-13
DrawRZ-Con, DrawRZ-Plt ........cccciiiiiiiieeeee et 8-5-14
DrAWSTAL ...ttt 8-5-14

? (INPUt COMMANG) ...t 8-5-2
A (Output CommMANG) .....eeieiiiiie e 8-5-3
: (Multi-statement CommMAaNd) .........coveririeiiiieee e 8-5-3
« (Carriage Return) ..............

” (Comment Text Delimiter)

0010 ] T oo 1= IS

=, #, >, <, 2, < (Relational Operators)
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The following are conventions that are used in this section when describing the various
commands.

Boldface Text ............... Actual commands and other items that always must be
input are shown in boldface.

{Curly Brackets} ........... Curly brackets are used to enclose a number of items,
one of which must be selected when using a command.
Do not input the curly brackets when inputting a com-
mand.

[Square Brackets] ........ Square brackets are used to enclose items that are
optional. Do not input the square brackets when inputting
a command.

Numeric Expressions... Numeric expressions (such as 10, 10 + 20, A) indicate
constants, calculations, numeric constants, etc.

Alpha Characters.......... Alpha characters indicate literal strings (such as AB).

H Basic Operation Commands

| ? (Input Command)

Function: Prompts for input of values for assignment to variables during program execution.

Syntax: ? — <variable name>, "<prompt>" ? — <variable name>

Example: ? > A

Description:

* This command momentarily interrupts program execution and prompts for input of a value
or expression for assignment to a variable. If you do not specify a prompt, execution of this
command causes “?” to appear indicating the calculator is standing by for input. If a prompt

is specified, “<prompt>?” appears to prompt input. Up to 255 bytes of text can be used for a
prompt.

* Input in response to the input command must be a value or an expression, and the
expression cannot be a multi-statement.

¢ You can specify a list name, matrix name, function memory (fn), graph (Yn), etc. as a
variable name.
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| A (Output Command)

Function: Displays an intermediate result during program execution.
Description:

* This command momentarily interrupts program execution and displays alpha character text
or the result of the calculation immediately before the command.

* The output command should be used at locations where you would normally press the
key during a manual calculation.

| : (Multi-statement Command)

Function: Connects two statements for sequential execution without stopping.
Description:

¢ Unlike the output command (.4), statements connected with the multi-statement command
are executed non-stop.

¢ The multi-statement command can be used to link two calculation expressions or two
commands.

* You can also use a carriage return indicated by « in place of the multi-statement
command.

| « (Carriage Return)

Function: Connects two statements for sequential execution without stopping.
Description:
» Operation of the carriage return is identical to that of the multi-statement command.

* You can create a blank line in a program by inputting a carriage return only. Using a carriage
return in place of the multi-statement command makes the displayed program easier to read.

| ’(Comment Text Delimiter)

Function: Indicates comment text inserted inside a program.
Description: Anything following the apostrophe is treated as non-executable comment text.
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B Program Commands (COM)

| If~Then~(Else~)lfEnd

Function: The Then-statement is executed only when the If-condition is true
(non-zero). The Else-statement is executed when the If-condition is false (0). The IfEnd-
statement is always executed following either the Then-statement or Else-statement.

P pu
If <condition> {: } Then <statement> {: } <statement>

numeric expression A V'

Syntax:

f o f o AI
: Else <statement> : <statement> : IfEnd
|4 |4 4
Parameters: condition, numeric expression
Description:
(1) If ~ Then ~ IfEnd

* When the condition is true, execution proceeds with the Then-statement and then

continues with the statement following IfEnd.
* When the condition is false, execution jumps to the statement following IfEnd.

(2) If ~ Then ~ Else ~ IfEnd
* When the condition is true, execution proceeds with the Then-statement and then jumps
to the statement following IfEnd.
* When the condition is false, execution jumps to the Else-statement and then continues
with the statement following IfEnd.

For~To~(Step~)Next

Function: This command repeats everything between the For-statement and the Next-
statement. The starting value is assigned to the control variable with the first execution, and
the value of the control variable is changed according to the step value with each execution.
Execution continues until the value of the control variable exceeds the ending value.

Syntax:
For <starting value> — <control variable name> To <ending value>
pu
(Step <step value>) : > Next
4
Parameters:

* control variable name: Ato Z

* starting value: value or expression that produces a value (i.e. sin x, A, etc.)
* ending value: value or expression that produces a value (i.e. sin x, A, etc.)
* step value: numeric value (default: 1)
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Description:
¢ The default step value is 1.

* Making the starting value less than the ending value and specifying a positive step value
causes the control variable to be incremented with each execution. Making the starting
value greater than the ending value and specifying a negative step value causes the control
variable to be decremented with each execution.

| Do~LpWhile |

Function: This command repeats specific commands as long as its condition is true (non-
zero).
Syntax:
« «l
Do : <statement> : LpWhile <condition>

4 4 numeric expression
Parameters: expression
Description:

* This command repeats the commands contained in the loop as long as its condition is true
(non-zero). When the condition becomes false (0), execution proceeds from the statement
following the LpWhile-statement.

¢ Since the condition comes after the LpWhile-statement, the condition is tested (checked)
after all of the commands inside the loop are executed.
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| While~WhileEnd

Function: This command repeats specific commands as long as its condition is true (non-

zero).
« «
While <condition> : <statement> : » WhileEnd

numeric expression 4 4

Syntax:

Parameters: expression
Description:

* This command repeats the commands contained in the loop as long as its condition is true
(non-zero). When the condition becomes false (0), execution proceeds from the statement
following the WhileEnd-statement.

* Since the condition comes after the While-statement, the condition is tested (checked)
before the commands inside the loop are executed.

H Program Control Commands (CTL)

| Break

Function: This command breaks execution of a loop and continues from the next command
following the loop.

Syntax: Break
Description:

* This command breaks execution of a loop and continues from the next command following
the loop.

* This command can be used to break execution of a For-statement, Do-statement, and
While-statement.
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Prog

Function: This command specifies execution of another program as a subroutine. In the
RUN-MAT mode, this command executes a new program.

Syntax: Prog "file name”
Example: Prog "ABC”
Description:

* Even when this command is located inside of a loop, its execution immediately breaks the
loop and launches the subroutine.

* This command can be used as many times as necessary inside of a main routine to call up
independent subroutines to perform specific tasks.

¢ A subroutine can be used in multiple locations in the same main routine, or it can be called
up by any number of main routines.

Main Routine Subroutines

¢ EOT
—Prog: “E” Pro);z "I";’.__/-Pro:g "J":’.N E

\ |\ |\ |\ /
Level1 Level2 Level3 Leveld

* Calling up a subroutine causes it to be executed from the beginning. After execution of the
subroutine is complete, execution returns to the main routine, continuing from the state-
ment following the Prog command.

* A Goto~Lbl command inside of a subroutine is valid inside of that subroutine only. It cannot
be used to jump to a label outside of the subroutine.

* If a subroutine with the file name specified by the Prog command does not exist, an error
occurs.

¢ In the RUN-MAT mode, inputting the Prog command and pressing launches the
program specified by the command.
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Return

Function: This command returns from a subroutine.
Syntax: Return
Description:

Execution of the Return command inside a main routine causes execution of the program to
stop. Execution of the Return command within a subroutine terminates the subroutine and
returns to the program from which the subroutine was jumped to.

Stop

Function: This command terminates execution of a program.
Syntax: Stop

Description:

* This command terminates program execution.

* Execution of this command inside of a loop terminates program execution without an error
being generated.
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Bl Jump Commands (JUMP)

| Dsz

Function: This command is a count jump that decrements the value of a control variable by
1, and then jumps if the current value of the variable is zero.

Syntax: Variable Value = 0
[ ¥ (a
Dsz <variable name> : <statement> : <statement>
L 4 4
Variable Value = 0

Parameters: variable name: Ato Z, r, 6
[Example] Dsz B : Decrements the value assigned to variable B by 1.

Description:

This command decrements the value of a control variable by 1, and then tests (checks) it. If
the current value is non-zero, execution continues with the next statement. If the current
value is zero, execution jumps to the statement following the multi-statement command (:),
display command (.4), or carriage return ().
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Goto~Lbl

Function: This command performs an unconditional jump to a specified location.
Syntax: Goto <label name> ~ Lbl <label name>

Parameters: label name: value (0 to 9), variable (Ato Z, r, 6)

Description:

¢ This command consists of two parts: Goto n (where n is a parameter as described above)
and Lbl n (where n is the parameter referenced by Goto n). This command causes program
execution to jump to the Lbl-statement whose n parameter matches that specified by the
Goto-statement.

* This command can be used to loop back to the beginning of a program or to jump to any
location within the program.

* This command can be used in combination with conditional jumps and count jumps.

* If there is no Lbl-statement whose value matches that specified by the Goto-statement, an
error occurs.
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Isz

Function: This command is a count jump that increments the value of a control variable by
1, and then jumps if the current value of the variable is zero.

Syntax:
Variable Value # 0
[ v (s
Isz <variable name> : <statement> : <statement>
L 0 4
Variable Value = 0

Parameters: variable name: Ato Z, r, 6
[Example] Isz A : Increments the value assigned to variable A by 1.
Description:

This command increments the value of a control variable by 1, and then tests (checks) it. If
the current value is non-zero, execution continues with the next statement. If the current
value is zero, execution jumps to the statement following the multi-statement command (:),
display command (), or carriage return («d).

| = (Jump Code)

Function: This code is used to set up conditions for a conditional jump. The jump is
executed whenever the conditions are false.

Syntax:
True
|
<left side> <relational operator> <right side> = <statement> { : <statement>
4
| False ?
Parameters:

left side/right side: variable (A to Z, r, 6), numeric constant, variable expression

(such as: Ax 2)

relational operator: =, #, >, <, 2, < (page 8-5-18)

Description:

¢ The conditional jump compares the contents of two variables or the results of two
expressions, and a decision is made whether or not to execute the jump based on the
results of the comparison.

* |f the comparison returns a true result, execution continues with the statement following
the = command. If the comparison returns a false result, execution jumps to the
statements following the multi-statement command (:), display command (.d), or carriage
return ().

With this program, inputting a value of zero or greater calculates and displays the square
root of the input value. Inputting a value less than zero returns to the input prompt without
calculating anything.
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H Clear Commands (CLR)

| CirGraph

Function: This command clears the graph screen and returns View Window settings to their
INIT values.

Syntax: ClrGraph
Description: This command clears the graph screen during program execution.

CirList

Function: This command deletes list data.
Syntax: ClrList <list name>

ClrList
Parameters: list name: 1 to 26, Ans

Description: This command deletes the data in the list specified by “list name”. All list data is
deleted if nothing is specified for “list name”.

CirMat |

Function: This command deletes matrix data.
Syntax: ClrMat <matrix name>

ClrMat
Parameters: matrix name: Ato Z, Ans

Description: This command deletes the data in the matrix specified by “matrix name”. All
matrix data is deleted if nothing is specified for “matrix name”.

ClrText

Function: This command clears the text screen.

Syntax: ClrText
Description: This command clears text from the screen during program execution.
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H Display Commands (DISP)

| DispF-Tbl, DispR-Tbl No parameters

Function: These commands display numeric tables.
Description:

* These commands generate numeric tables during program execution in accordance with
conditions defined within the program.

» DispF-Tbl generates a function table, while DispR-Tbl generates a recursion table.

DrawDyna No parameters |

Function: This command executes a Dynamic Graph draw operation.

Description: This command draws a Dynamic Graph during program execution in
accordance with current Dynamic Graph parameters.

DrawFTG-Con, DrawFTG-PIt No parameters |

Function: This command uses values in a generated table to graph a function.
Description:
* This command draws a function graph in accordance with current conditions.

* DrawFTG-Con produces a connect type graph, while DrawFTG-PIt produces a plot type
graph.

DrawGraph No parameters

Function: This command draws a graph.
Description: This command draws a graph in accordance with current conditions.

DrawR-Con, DrawR-PIt No parameters

Function: These commands use values in a generated table to graph a recursion
expression with a.(b. or ¢s) as the vertical axis and n as the horizontal axis.

Description:

* These commands graph recursion expressions in accordance with current conditions, with
an(bn or cx) as the vertical axis and n as the horizontal axis.

* DrawR-Con produces a connect type graph, while DrawR-PlIt produces a plot type graph.
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DrawRX>-Con, DrawRX-PIt No parameters

Function: These commands use values in a generated table to graph a recursion
expression with a.(Eb. or Zc») as the vertical axis and n as the horizontal axis.

Description:

* These commands graph recursion expressions in accordance with current conditions, with
San(Ebn or Zcn) as the vertical axis and n as the horizontal axis.

* DrawRZ-Con produces a connect type graph, while DrawRZ-PIt produces a plot type
graph.

DrawStat

Function: This draws a statistical graph.
Syntax: See “Using Statistical Calculations and Graphs in a Program” on page 8-6-9.
Description:

This command draws a statistical graph in accordance with current statistical graph
conditions.

| DrawWeb

Function: This command graphs convergence/divergence of a recursion expression (WEB
graph).

Syntax: DrawWeb <recursion type>, <number of lines>

Example: DrawWeb an+1 (bnst OF Cns1), 5

Description:

* This command graphs convergence/divergence of a recursion expression (WEB graph).

* Omitting the number of lines specification automatically specifies the default value 30.
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H Input/Output Commands (I/O)

| Getkey

Function: This command returns the code that corresponds to the last key pressed.
Syntax: Getkey

Description:

* This command returns the code that corresponds to the last key pressed.

78 58 )( 48

DED® 2
DOD@ @
(6) (o6 (36 (i) () (26

HEE®EO
@@
D@EEE
@@,

* A value of zero is returned if no key was pressed previous to executing this command.

* This command can be used inside of a loop.
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Locate

Function: This command displays alpha-numeric characters at a specific location on the text
screen.

Syntax: Locate <column number>, <line number>, <value>
Locate <column number>, <line number>, <numeric expression>
Locate <column number>, <line number>, "<string>”

[Example] Locate 1, 1, "AB”
Parameters:

* line number: number from 1to 7

e column number: number from 1 to 21
¢ value and numeric expression

* string: character string

Description:

* This command displays values (including variable contents) or text at a specific location on
the text screen. If there is a calculation input, that calculation result is displayed.

* The line is designated by a value from 1 to 7, while the column is designated by a value
from 1 to 21.

1,1) = |O O] « (21, 1)

1,7) = (O O] « (21,7)

Example: Cls
Locate 7, 1, "CASIO FX”
This program displays the text “CASIO FX” in the center of the screen.

* In some cases, the ClrText command should be executed before running the above program.
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Receive ( / Send (

Function: This command receives data from and sends data to a connected device.
Syntax: Receive (<data>) / Send (<data>)

Description:

* This command receives data from and sends data to a connected device.

* The following types of data can be received (sent) by this command.
¢ Individual values assigned to variables
* Matrix data (all values - individual values cannot be specified)
e List data (all values - individual values cannot be specified)

OpenComport38k/CloseComport38k

Function: Opens and closes the 3-pin COM port (serial).
Description: See the Receive38k/Send38k command below.

Receive38k/Send38k

Function: Executes data send and receive at a data rate of 38 kbps.
Syntax: Send38k <expression>

<variable name> }

Receive38k { <list name>

Description:
* The OpenComport38k command must be executed before this command is executed.

¢ The CloseComport38k command must be executed after this command is executed.

« If this command is executed when the communication cable is not connected, program
execution will continue without generating an error.
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M Conditional Jump Relational Operators (REL)

| =#><25<

Function: These relational operators are used in combination with the conditional jump
command.

Syntax:
<left side> <relational operator> <right side>

Parameters:

left side/right side: variable (Ato Z, r, 6), numeric constant, variable expression (such as: A x
2)

relational operator: =, #, >, <, >, <

=

H Other

| RclCapt

Function: Displayed the contents specified by the capture memory number.
Syntax: RclCapt <capture memory numbers> .... (capture memory number: 1 to 20)
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8-6 Using Calculator Functions in Programs

H Text Display

You can include text in a program by simply enclosing it between double quotation marks.
Such text appears on the display during program execution, which means you can add
labels to input prompts and results.

Program Display
"CASIO” CASIO
75X ?
X="7-5X X=7?

* If the text is followed by a calculation formula, be sure to insert a display command (.4)
between the text and calculation.

* Inputting more than 21 characters causes the text to move down to the next line. The
screen scrolls automatically if the text exceeds 21 characters.

* You can specify up to 255 bytes of text for a comment.

B Using Matrix Row Operations in a Program

These commands let you manipulate the rows of a matrix in a program.

* For this program, enter the RUN « MAT mode and then use the Matrix Editor to input the
matrix, and then enter the PRGM mode to input the program.

® To swap the contents of two rows (Swap)

o0 000
Example 1 To swap the values of Row 2 and Row 3 in the following matrix:

1 2
Matrix A = |: 3 4 :|
5 6

The following is the syntax to use for this program.

SwapA, 2,3
Rows to be swapped
Matrix name

Mat A
Executing this program produces the following result.
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¢ To calculate a scalar multiplication (% Row)

o0 000
Example 2 To calculate the product of Row 2 of the matrix in Example 1 and the
scalar 4
The following is the syntax to use for this program.
* Row 4, A, 24

Row
Matrix name

Multiplier
Mat A
Executing this program produces the following result.
Ans 1 o
I a
C Iz |5]
3 5 B

¢ To calculate a scalar multiplication and add the results to another row
(% Row+)

o0 00O
Example 3 To calculate the product of Row 2 of the matrix in Example 1 and the
scalar 4, then add the result to row 3
The following is the syntax to use for this program.
kRow+4,A,2, 3

‘L Rows to be added
Row for which scalar multiplication is to be calculated.
Matrix name
Multiplier
Mat A
Executing this program produces the following result.
AinZ 1 2
I 2
2 El u]
3 11 22
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¢ To add two rows (Row+)

o0 000
Example 4 To add Row 2 to Row 3 of the matrix in Example 1

The following is the syntax to use for this program.
Row+ A, 2,3

- the row number to be added to

the row number to be added
Matrix name

Mat A
Executing this program produces the following result.

H Using Graph Functions in a Program

You can incorporate graph functions into a program to draw complex graphs and to overlay
graphs on top of each other. The following shows various types of syntax you need to use when
programming with graph functions.

* View Window
View Window -5,5,1,-5,5, 1
* Graph function input
Y=Typee .ccoovrrrrnnn. Specifies graph type.
X2-3"5Y1d
* Graph draw operation
DrawGraph «

Example Program

OClrGraph @ (suFT) (aRs) (Fe) (F1) (F2) (EXT)

@View Window —10, 10, 2, =120, 150, 504 2 @) ([F3) (F1) B

®Y =Type o ° [ Fa B ED
"XM-XA3-24X2 + 4X + 80" % Y1 @ &)

5G SelOn 1« ) * ) 6 E) 6 B0

®BrokenThickG 1.« © (Fa) (F3)

@DrawGraph @ (stiF) (aRS) (Fe) (F2) (F2)

Executing this program produces the result
shown here.
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¢ Syntax of other graphing functions
¢ V-Window
View Window <Xmin>, <Xmax>, <Xscale>, <Ymin>, <Ymax>, <Yscale>,
<TOémin>, <TOmax>, <TOpitch>
StoV-Win <area of V-Win>.............. area: 1t0 6
RclV-Win <area of V-Win> .............. area: 1t0 6
* Zoom
Factor <X factor>, <Y factor>
ZoomAuto ........... Non-parameter
* Pict
StoPict <area of picture> ................ area: 1to 20

numeric expression

RclPict <area of picture> ................ area: 1to 20

numeric expression

¢ Sketch

PlotOn <X-coordinate>, <Y-coordinate>

PlotOff <X-coordinate>, <Y-coordinate>

PlotChg <X-coordinate>, <Y-coordinate>

PxIOn<line number>, <column number>

PxIOff<line number>, <column number>

PxIChg<line number>, <column number>

PxITest( <line number>, <column number>[)]

Text <line number>, <column number>, "<text>"

Text <line number>, <column number>, <expression>

SketchThick, SketchBroken, SketchDot, SketchNormal

Tangent <function>, <X-coordinate>

Normal <function>, <X-coordinate>

Inverse <function>

Line <X-coordinate 1>, <Y-coordinte 1>, <X-coordinate 2>, <Y-coordinte 2>
F-Line <X-coordinate 1>, <Y-coordinate 1>, <X-coordinate 2>, <Y-coordinate 2>
Circle <center point X-coordinate>, <center point Y-coordinate>, <radius R value>
Vertical <X-coordinate>

Horizontal <Y-coordinate>
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l Using Dynamic Graph Functions in a Program

Using Dynamic Graph functions in a program makes it possible to perform repeated Dynamic
Graph operations. The following shows how to specify the Dynamic Graph range inside a
program.

* Dynamic Graph range
1> D Started
5—D Endd
1 - D pitch

Example Program

ClrGraph
View Window -5,5,1,-5,5,1
Y =Type«
TAX+ 17— Y1 @ (urs) (F4) (F1) (EXT) (EXM)
2D Selon 11 2 [ B E
®D VarAd ®
1> @D Startd @ (urs) (F5) (F1)
559D End 5 ([F2)
1 —®D pitch«d ® [F
@DrawDyna @ (Fe) F2) (F3)
Executing this program produces the result Y1=AX+1
shown here.

JES—
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H Using Table & Graph Functions in a Program

Table & Graph functions in a program can generate numeric tables and perform graphing
operations. The following shows various types of syntax you need to use when programming
with Table & Graph functions.

* Table range setting
1> F Started
5—>F Endd
1 > F pitchd
* Numeric table generation
DispF-Tbl
¢ Graph draw operation
Connect type: DrawFTG-Con «
Plot type: DrawFTG-Plt <

Example Program

ClrGraph

ClrText

View Window 0, 6, 1, —20, 106, 10

Y =Type

"BX2-2" 5 Y1d
OT SelOn 14 @ (Fa) (Fe) F1) (F1)

0 - @F Started @ (urs) (Fe) (F1) (F1)

6 —>©®F End ®F)

1 — @F pitch«d ®
©DispF-Thl 4 ® (Fe) (F2) (F3) (F1)
©DrawFTG-Con © ()

Executing this program produces the results shown here.
Numeric Table Graph
b il

.

H

a
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H Using Recursion Table & Graph Functions in a Program

Incorporating Recursion Table & Graph functions in a program lets you generate numeric
tables and perform graphing operations. The following shows various types of syntax you
need to use when programming with Recursion Table & Graph functions.

* Recursion formula input
anv1 Type .... Specifies recursion type.
"3an + 2" = anvi
"Abn + 6" — bus1 A
* Table range setting
1 >R Started
5—>R Endd
1> acd
2> bod
1 — a. Started
3 - by Startd
* Numeric table generation
DispR-Tbl
* Graph draw operation
Connect type: DrawR-Con «, DrawRX-Con «
Plot type: DrawR-Plt «I, DrawRZ-Plt
» Statistical convergence/divergence graph (WEB graph)
DrawWeb an+1, 10
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Example Program
View Window 0, 1,1,-0.2,1, 1

D anst Typed Qj@@
@ ®

"—3an® + 3a" — anv1 A @ @

@ 9 (F
00— E; Start @,IHHE Iia E:]]HI [:j
6 >R End © [F2)

® ®

0.01 - dood E

N  (Fe) (Fe) €8} (F1)
0.01 — a» Start ® (surr) (ARS) (F6) (F2) (F5) (F1)

®DispR-Thl 4 © (sur7) (ars) (Fe) (F2) (F5) (F2) (EXm) (EXIT) (EXT)
© ®
®DrawWeb dn+, 30 @ @

Executing this program produces the results shown here.

Numeric Table Recursion graph

ntl An+1

N

B Using List Sort Functions in a Program
These functions let you sort data in lists into ascending or descending order.

* Ascending order

@

SortA (List 1, List 2, List 3)
Lists to be sorted (up to six can be specified)

"ERE ©eNE)E)

* Descending order

@A

SortD (List 1, List 2, List 3)

Lists to be sorted (up to six can be specified)

°FIE)
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H Using Solve Calculation Function in a Program

The following is the syntax for using the Solve function in a program.

Solve( f(x), n, a b?
Upper limit

Lower limit
Initial estimated value

-

Example Program

DSolve( 2X2 +7X-9,1,0, 1) Oty (F4) (F1)

¢ In the function f(x), only X can be used as a variable in the expression. Other variables (A
through Z, r, 6) are treated as constants, and the value currently assigned to that variable
is applied during the calculation.

« Input of the closing parenthesis, lower limit @ and upper limit 5 can be omitted.

H Using Statistical Calculations and Graphs in a Program

Including statistical calculations and graphing operations in a program lets you calculate and
graph statistical data.

® To set conditions and draw a statistical graph

Following “StatGraph”, you must specify the following graph conditions:
¢ Graph draw/non-draw status (DrawOn/DrawOff)

* Graph Type

¢ x-axis data location (list name)

* y-axis data location (list name)

* Frequency data location (list name)

* Mark Type

# Solutions obtained using Solve may include # You cannot use a differential, quadratic
errors. differential, integration, £ , maximum/minimum
value or Solve calculation expressions inside of a
Solve calculation term.
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The graph conditions that are required depends on the graph type. See “Changing Graph
Parameters” (page 6-1-2).

* The following is a typical graph condition specification for a scatter diagram or xyLine
graph.

S-Gph1 DrawOn, Scatter, List 1, List 2, 1, Square «
In the case of an xy line graph, replace “Scatter” in the above specification with “xyLine”.

* The following is a typical graph condition specification for a normal probability plot.
S-Gph1 DrawOn, NPPlot, List 1, Square «

* The following is a typical graph condition specification for a single-variable graph.
S-Gph1 DrawOn, Hist, List 1, List 2 «

The same format can be used for the following types of graphs, by simply replacing “Hist”
in the above specification with the applicable graph type.

Histogram: ........cccocvevieniiiieeiiene Hist
Median BoX: .......cccceeieeiieinieanieenne MedBox*'
Normal Distribution: . ..N-Dist
Broken Line: ......ccccevveeniiniieeniies Broken

* The following is a typical graph condition specification for a regression graph.
S-Gph1 DrawOn, Linear, List 1, List 2, List 3 «

The same format can be used for the following types of graphs, by simply replacing “Linear”
in the above specification with the applicable graph type.

Linear Regression: .........cccceeveennee. Linear
Med-Med: .......cooiiiiiiiiee Med-Med
Quadratic Regression: ................... Quad
Cubic Regression: ... .. Cubic
Quartic Regression: .........ccccceeenee. Quart
Logarithmic Regression: ................. Log
Exponential Regression:................ Exp
Power Regression: .........c.cccevueenee. Power
‘Outliers:On
S-Gph1 DrawOn, MedBox, List 1, 1, 1
Outliers:Off

S-Gph1 DrawOn, MedBox, List 1, 1, 0
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* The following is a typical graph condition specification for a sinusoidal regression graph.
S-Gph1 DrawOn, Sinusoidal, List 1, List 2 «

* The following is a typical graph condition specification for a logistic regression graph.
S-Gph1 DrawOn, Logistic, List 1, List 2 «l

Example Program ~ 0ED FED
ClrGraph & *E B ED
; 3 E) 6D
S-Wind Auto @ @
{1,2,8} > List 14 © [E&x) (F3) (F1) (F4) (E1)
{1,2,8} - List2.l © e () (F8) (F2 (E1)
S-Gph1 DrawOn, Scatter, List 1, List 2, 1, Square «
®
DrawStat

Executing this program produces the scatter

diagram shown here. . o

H Performing Statistical Calculations
* Single-variable statistical calculation
®1-Variable List 1, List2
Frequency data (Frequency)
x-axis data (XList)

FI E) 8 FD

1-Uariable

x =2. 33333333
Ex_ =14

Ex? =35

xdn =B T4333399
xdn-1 =H. 81643658
r"l =]
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* Paired-variable statistical calculation
@2-Variable List 1, List 2, List 3

L

Frequency data (Frequency)
y-axis data (YList)
x-axis data (XList)

‘FEFE E2 2_Varigble
x -
o =
xdn =B, 81649658
xdh-1=1
no =3

* Regression statistical calculation
@Linezﬁereq List 1, List 2, List 3

Calculation Frequency data (Frequency)

type y-axis data (YList)
x-axis data (XList)
©(F4) (F1) [Ee) (Fe) (F1) Linear*lfea
a =
b =@
r_=1
r2=1
w»=ax+h

* Any one of the following can be specified as the calculation type.

LinearReg.......... linear regression
Med-MedLine .... Med-Med calculation
QuadReg ........... quadratic regression
CubicReg........... cubic regression
QuartReg........... quartic regression
LogReg ....ccvee. logarithmic regression
ExpReg ............. exponential regression
PowerReg ......... power regression

 Sinusoidal regression statistical calculation
SinReg List 1, List 2

y-axis data (YList)

x-axis data (XList)

* Logistic regression statistical calculation
LogisticReg List 1, List 2

y-axis data (YList)

x-axis data (XList)
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8-7 PRGM Mode Command List
RUN Program
[F4](MENU) key X=c_|X=cType [OPTN] key PROB [X! !
Level 1|Level 2|Level 3] Command Y>_ |Y>Type Level 1|Level 2|Level 3] Command nPr P
STAT |DRAW|On__[DrawOn Y<  [Y<Type LIST  [List List_ nCr C
Off | DrawOff Y>  |Y>Type L—oM List—Mat( Ran# Ran#_
GRPH |GPH1|S-Gph1_ Y< |Y<Type Dim Dim_ P( P(
GPH2[S-Gph2_ STYL [— [NormalG_ Fill Fill( Q( Q(
GPH3|S-Gph3_ — | ThickG_ Seq Seq( R( R(
Scat_|Scatter | __|BrokenThickG_ Min Min( t( #(
Xy |xyLine DotG_ Max Max( NUM  [Abs Abs_
Hist |Hist GMEM(Sto | StoaGMEM_ Mean Mean( Int Int_
Box__[MedBox Rcl__|RcIGMEM_ Med Median( Frac Frac_
N-Dis | N-Dist DYNA [On D_SelOn_ |Aug Augment Rnd Rnd
Brkn |Broken Off D_SelOff_ Sum Sum_ Intg Intg_
X Linear Var D_Var_ Prod Prod_ RndFi RndFix(
Med |Med-Med TYPE [Y=__ [Y=Type Cuml Cuml_ ANGL [° o
X"2 | Quad = r=Type % Percent_ r r
X3 _|Cubic Parm | ParamType 4 list_ g g
X*4_|Quart TABL |On T_SelOn_ MAT  [Mat Mat_ o o
Log [Log Off T_SelOff_ M—L Mat—List( Pol( Pol(
Exp |Exp TYPE |Y=__ |Y=Type Det Det_ Rec( Rec(
Pwr_|Power r= r=Type Tmn Trn_ »DMS »DMS
Sin__[Sinusoi Parm | ParamType |Aug Augment( ESYM |m m
NPP_|NPPlot STYL |— [NormalG_ Iden Identity u H
Lgst |Logistic — | ThickG_ Dim Dim_ n n
List List_ - | BrokenThickG_| Fill Fill( p |p
MARK| o [Square | | [ |- DotG_ CPLX |i i f t
X ___|Cross RECR |SEL+S|On__[R_SelOn_ Abs Abs_ K k
= Dot Off [R_SelOff_ Arg Arg_ M M
CALC [1VAR[1-Variable_ |— [NormalG_ |Conj Conjg_ [¢] G
2VAR [2-Variable_ — | ThickG_ ReP ReP_ T T
X LinearReg_ ickG_| ImP ImP_ P P
Med |Med-MedLine_| | | |~ DotG »rs6 »rs60 E E
X*2 |QuadReg_ TYPE |an__|anType »a+bi »a+hi PICT [Sto StoPict_
XA3 |CubicReg_ lan+1_|an+1Type CALC |Solve Solve( Rel RelPict_
X4 |QuartReg_ an+2_|an+2Type d/dx d/dx( FMEM _|fn fn
Log [LogReg_ n.an- |n n d2/dx? d2/dx?( LOGIC |And _And_
Exp |ExpReg_ an_|an Jdx /( or _Or_
Pwr |PowerReg_ an+1 |an+1 FMin FMin( Not Not
Sin  |SinReg_ bn [bn FMax FMax( CAPT _|Rcl RelCapt_
Lgst |Logisti _ bn+1 {bn+1 3( (
MAT  [Swap Swap_ cn__|en logab logah(
xRw *Row_ cn+1_|cn+t STAT | X
xRw+ *Row+_ RANG [a0  |Sel_ao ¥ ¥
Rw+ Row+_ a1l [Sel_a1 HYP  [sinh sinh_
LIST |Srt-A SortA( cosh cosh_
Srt-D SortD( tanh tanh_
GRPH [SEL |On |G_SelOn_ sinh”! sinh!_
Off  |G_SelOff_ cosh! cosh’_
TYPE |Y= |Y=Type tanh-! tanh_
r=__ |r=Type ; ;
Parm |ParamType ' '
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PRGM Mode Command List
[VARS] key PTS |x1_ |xt [SHIFT] [VARS] (PRGM) key [ |[SHIFT] [MENU] (SET UP) key
Level 1|Level 2|Level 3] Command yi__ |yt Level 1 |Level2|Level 3] Command Level 1|Level 2|Level 3| Command
V-WIN |[X  [min_|Xmin X2 |x2 CoM  [If I ANGL |Deg Deg
|max_|Xmax y2__|y2 Then Then_ Rad Rad
|scal _|Xsel X3 |x3 Else Else_ Gra Gra
dot | Xdot y3 |y3 I-End IfEnd COOR |On CoordOn
Y |min__|Ymin GRPH [Y Y For For_ Off CoordOff
|max_|Ymax r r To _To_ GRID |On GridOn
scal | Yscl Xt Xt | Step _Step_ Oft GridOff
T,6 |min_|T&min Yt Yt Next Next AXES |On AxesOn
|max_|T6 max X X Whle While_ Off AxesOff
ptch | Téptch DYNA |Strt D_Start WEnd WhileEnd LABL [On LabelOn
R-X [min_|RightXmin End D_End Do Do Off LabelOff
|max_| RightXmax Pitch D_pitch Lp-W LpWhile_ DISP  |Fix Fix_
|scal | RightXsel TABL |Strt F_Start CTL  [Prog Prog_ Sci Sci_
dot _|RightXdot End F_End Rtrn Return Norm Norm_
R-Y |min_|RightYmin Pitch F_pitch Brk Break ENG |On_|EngOn
|max_| RightYmax Reslt F_Result Stop Stop Off _|EngOff
scal _|RightYscl RECR |FORM|an an JUMP [Lbl Lbl_ Eng |Eng
R-T,6 [min_|RightTé min an+1_|an+1 Goto Goto_ S/L — S-L-Normal
|max_ | RightT6 max an+2_|an+2 = = — S-L-Thick
ptch_|RightTé ptch bn_{bn Isz Isz_ || [ S-L-Broken
FACT |Xfct Xifct bn+1 |bn+1 Dsz Dsz. | | [ S-L-Dot
Yfct Yfct bn+2 |bn+2 ? ? DRAW |Con G-Connect
STAT |X n n cn__|en A A Plot G-Plot
X X cn+1_|en+t CLR  [Text ClrText DERV [On DerivOn
X |Zx cn+2_|cn+2 Grph ClrGraph off DerivOff
X2 |5x? RANG |Strt |R_Start List ClrList_ BACK [None BG-None
Xxon _|xon End [R_End Mat ClrMat_ Pict BG-Pict_
xon-1|xon-1 a0 [ao DISP [Stat DrawStat FUNC [On FuncOn
[minX | minX a_|al Grph DrawGraph | Off FuncOff
maxX | maxX 2 |az |Dyna DrawDyna | [SIML |On SimulOn
Y y y bo |bo F-Tbl |Tabl |DispF-Thl Off SimulOff
Ty |3y b1 b1 |G-Con| DrawFTG-Con S-WIN |Auto S-WindAuto
32 |5y? b2 b2 G-PIt |DrawFTG-Plt Man S-WindMan
Xy | Zxy c0 (4] R-Tbl |Tabl |DispR-Thl LIST _[File File_
yon |yon ¢l et Web [DrawWeb_ LOCS [On LocusOn
yon-1|yon-1 lc2_ |e2 lan-Cn| DrawR-Con Off LocusOff
[minY [minY |anSt_|anStart Za-Cn|DrawR =-Con| |T-VAR |Rang VarRange
maxY | maxY |bnSt | bnStart lan-PI | DrawR-PIt List VarList_
GRPH |a a cnSt [cnStart >a-Pl[DrawR X -PIt| |=DSP |On = dispOn
b b Reslt R_Result REL |= = Off = dispOff
c c EQUA [S-Rit Sim_Result # # RESID |None Resid-None
d d S-Cof Sim_Coef > > List Resid-List_
e e P-RIt Ply_Result < < CPLX |Real Real
r r P-Cof Ply_Coef > > a+hi a+hi
e TVM [n n < < r£6 94}
MSe |MSe 1% 1% 110 |Lcte Locate_ FRAC |d/c dfe
ar |01 PV PV | Gtky Getkey ab/c ab/c
|Med | Med PMT PMT Send Send( Y-SPD |Norm Y=DrawSpeedNorm|
Q3 |03 FV FV Recv i High Y=DrawSpeedHigh
Mod |Mod PY PN S38k Send38k_
Strt  |H_Start C/Y CY R38k Receive38k |
Pitch |H_pitch Open OpenComport3gk
Close CloseComport38k
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BASE Program

SketchDot_

20050401

[SHIFT] key [F4](MENU) key [SHIFT][MENU](SET UP) key
Level 1 |Level 2|Level 3| Command | |Level 1|Level 2|Level3] Command Level 1|Level 2|Level 3] Command
Z00M |Fact Factor_ d~o |d d Dec Dec
Auto ZoomAuto h h Hex Hex
V-WIN [V-Win ViewWindow_| b b Bin Bin
Sto StoV-Win_ 0 0 Oct Oct
Rcl RelV-Win_ LOG [Neg Neg_
SKTCH |Cls Cls Not Not_
| Tang Tangent_ and and
Norm Normal_ or or
Inv Inverse_ xor xor
GRPH|Y=__ |Graph_Y= xnor xnor
r= Graph_r= DISP [»Dec »Dec
Parm | Graph(X,Y)= >Hex >Hex
X=c_|Graph_X= >Bin »Bin
G-/dx|Graph_ / »Oct »>0ct
Y> |Graph_Y>
Y< |Graph_Y< [SHIFT][VARS](PRGM) key
Y> |Graph_Y2 Level 1 |Level 2|Level 3| Command
Y< |Graph_Y< Prog Prog_
PLOT [Plot |Plot_ JUMP [Lbl Lbl_
PI-On [PlotOn_ Goto Goto_
PI-Off| PlotOff_ = =
PI-Chg|PlotChg_ Isz Isz_
LINE |Line |Line Dsz Dsz_
F-Line|F-Line_ 2 ?
Crel Circle_ 4 A
Vert Vertical_ REL = =
Hztl Horizontal_ # #
Text Text_ > >
PIXL |On__|PxIOn_ < <
off _|PxIOff_ > 2
Chg  [PxIChg_ < <
Test PxITest(
STYL |—  |SketchNormal_
— | SketchThick_
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8-8 Program Library

* Be sure to check how many bytes of unused memory are remaining before attempting to
perform any programming.

Program Name Prime Factorization

Description

This program continually divides a natural number by factors until all its prime factors are
produced.

Purpose

This program accepts input of natural number A, and divides it by B (2, 3, 5, 7....) to find the
prime factors of A.

* If a division operation does not produce a remainder, the result of the operation is
assigned to A.

* The above procedure is repeated until B > A.

o0 00O
Example
440730 =2 x 3 x 3 x5x 59 x 83

ClrTextd

"INPUT NUMBER"?-Ad
2-Bd

Dod

While Frac (A+B)=0d
B4

A+B-Ad

WhileEndd

If B=2d

Then 3-Bd

Else B+2-Bd

IfEndd

LpWhile B<Ad

"END"
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IHMFUT HUMBER?

=

IMFUT HUMBER?
4&2

2

- Disp -

= |

IMFUT HUMBER?
4&2

- Di=sF

1 CARD

EXE| l

IHFUT HUMBER?
452

- Di=F

—_
et L] 5]

|

EE]
THPUT HUMBER?
462

EML

—_
L (| ]
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Program Name Arithmetic-Geometric Sequence Differentiation

Description

After inputting sequence terms 1, 2, and 3, this program determines whether it is an arithmetic
sequence or geometric sequence based on the differences and ratios of the terms.

Purpose

This program determines whether a specific sequence is an arithmetic sequence or
geometric sequence.

o0 000

Example 1 5, 10, 15, ... Arithmetic sequence

eoeoooe
Example 2 5, 10, 20, ... Geometric sequence

ClrTextd
"A1"?-Ad
"A2"?-Bd
"A3"?-Cd
B-A-Dd

C-B~Ed

If D=Ed

Then ClrTextd
"AN = A1 + (N-1)D"d
"t

“Al ="d

"D ="d
Locate 6,3,Ad
Locate 6,4,D4
IfEndd

B+A-Fd

C+B-Gd

If F=Gd

Then ClrTextd
"AN = AlxrA(N-1)"d
"otd

"Al ="d
"roo="d
Locate 6,3,Ad
Locate 6,4,Fd
IfEndd

"END"
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Example 1 Example 2
HI¥ AT
(5] [ l (5] (g l
ALY AT
S I
AZ? AZT
BIO)GEE l BEIGETE l
ALY AT
b ]
HZ? AZT
18 1@
A37 AZT
@ l @0 l
ALY AT
S I
HZ? AZT
18 1@
H3? AT
15 jeds ]
G5 l ) l
AH = A1 + C(H-13D AH = Alxr™(H-13
Al = 5 Al = 5
[u] =3 . T =
- DisF - EHL
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Program Name Ellipse

Description

This program displays a number table of the following values based on input of the foci of an
ellipse, the sum of the distance between the loci and foci, and the pitch (step size) of X.

Y1: Coordinate values of upper half of ellipse
Y2: Coordinate values of lower half of ellipse
Y3: Distances between right focus and loci
Y4: Distances between left focus and loci
Y5: Sum of Y3 and Y4

Next, the program plots the foci and values in Y1 and Y2.

Purpose
This program shows that the sums of the b
distances between the loci and two foci of an od
. ClrTextd
ellipse are equal. "FOCUS (C,0),(=C,0)"d
"C="?-Cd

"SUM DISTANCE"?-Dd
LpWhile 2Abs C>D Or D<0d
D+2-Ad

{7 (A2-C2)-Bd

Y=Typed

"B (1-X2+-A2)"»Y1d
"=Y1"sY2d

" ((X-C)2+Y12)"-Y34
"L ((X+C)2+Y12)">Y44
"Y3+Y4"-Y54

For 1-E To 20d

If E<5d

Then T SelOn Ed
Else T SelOff EdJ
IfEndd

Nextd

-Int A-F Startd

Int A-F Endd

"F pitch"?>F pitchd
DispF-Tbl 4«
ClrGraphd
1.2A>Xmaxd
-1.2A>Xmind
1.2B>Ymaxd
-1.2B>Ymind

T SelOff 3d

T SelOff 4d

T SelOff 54
DispF-Tbld
DrawFTG-PIltd

PlotOn C,0d

PlotOn -C,04

"END"
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E)
FOCOS (B0, (T, 07
C=7
Kt
CERER] D] l

FOLLES CLa s C-La 1D
c="7

3
?EN DISTAMCE?

EEJED) l

FOLLES CLa s C-La 1D
c="7

3
SUM DISTAMCE™
E Fitch?

" | va Y3
o o 1}
-u gl -2.l

T
-3 3.2 -3.2 Ba
-2 3.B6EE -3.EEE Ba

B
y
B
g
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Program Name Rotation

Description
This program draws an angle at the coordinate defined by an input vertex, and then rotates it
to a specified angle around the vertex.

Purpose
This program demonstrates coordinate transformation using a matrix.

Important!
Deg must be set as the angle unit for this program.

AxesOffd F-Line H,I,F,Gd
Degd IfEndd

Dod IfEndd

ClrTextd Text 1.1."-—END—- "

"VERTEX NUMBER"?-AdJ
LpWhile A<0 Or Frac A=0J
{2,A}>Dim Mat AJ
ClrGraphd

For 1-B To Ad

Text 1,1,"VERTEX"J
Text 1,30,Bd

If B=1d

Then Plot 4«

PlotOn X,Yd

X-Mat A[1,B]d

Y-Mat A[2,B]d

Else Plot C,D«
F-Line C,D,X,Yd
X-Mat A[1,B]d

Y-Mat A[2,B]<

IfEndd

Mat A[1,B]-Cd

Mat A[2,B]-DdJ

Nextd

Mat A[1,1]-Ed

Mat A[2,1]-Fd

F-Line C,D,E,Fd

Text 1,1,"--AXIS--"4
Plot 4

PlotOn X,Yd

X-Cd

Y-Dd

A-Dim List 14

A-Dim List 24d
Fill(C,List 1)d
Fill(D,List 2)d
List-Mat(List 1,List 2)d
Trn Mat Ans-Mat Cd
Mat A-Mat C-Mat AdJ
ClrTextd

"ANGLE"?-EdJ

[[cos E,-sin E][sin E,cos E]]~Mat B«
Mat BxMat A-Mat DJ
Mat D+Mat C-Mat D«
If A=1d

Then PlotOn Mat D[1,1],Mat D[2,1]d
Else For 1-B To A-14
Mat D[1,B]-Fd

Mat D[2,B]-Gd

Mat D[1,B+1]-Hd

Mat D[2,B+1]-Id
F-Line F,G,H,Id
Nextd

If A>24

Then Mat D[1,1]-Fd
Mat D[2,1]-Gd
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VERTEX HUMBER™? —-HHIZ--
LH 4-_::1
n=0 =0
EGE| l SIGIOIC) l
UEKTER | —-HHIZ--
LH - {:l
w=0 =0 w=-0.B Y=-0.9
DQ@® l (Exg) l
UERTEX | AMGLE?
qr
w=l.3 Y==1aU
EEIIGIOIC) l B0 l
UEKTER 2 —CEMD—
#=3.4 ¥=-2a |
SIGIOIC) l
UEKTE® 3
LH
iy
n=3 Y=-0.5
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Program Name Interior Angles and Surface Area of a Triangle

Description

This program calculates the interior angles and surface area of a triangle defined by input

coordinates for angles A, B, and C.

Purpose

This program calculates the interior angles and surface area of a triangle defined by

coordinates for angles A, B, and C.

Important!

Inputting the same coordinates for any two angles (A, B, C) causes an error.

ClrTextd
"WHICH ANGLE?"d
" 1.Deg"d

" 2.Rad"d

" 3.Gra"d

Dod

Getkeyd
LpWhile ((Ans=72) Or (Ans=62) Or (Ans=52))=0d
If Ans=72d
Then 1-64
Degd

"o
"-Deg-Deg-Deg-Deg-Deg-"d
IfEndd

If Ans=62d
Then 2-64d
Radd

"l
"-Rad-Rad-Rad-Rad-Rad-"d
IfEndd

If Ans=52d
Then 3-64
Grad

"l
"~Gra-Gra-Gra-Gra-Gra-"d
IfEndd
"AX"2oAd
“AY"?-Bd
“BX"?-Cd
“BY"?-Dd
"CX"?-Ed
"CY"?oFd
A-C-Gd

B-D-HJ

C-E~Id

D-F~Jd

E-A-Kd

F-B-Ld
—GI-HJ-MJ
—IK-JL~NJ
-KG-LH~04

1 (G2+H2)-Pd
F(I2+J2)-Qd
T (K2+L2)-Rd
M+PQ-Sd
N+QR-TJ
0+PR-UJ

cos?’ §-Vd
cos” T-Wd
cos’ U-Xd
PQY/(1-82)-Yd
ClrTextd

" <ABC ="d
Locate 9.1.Vd

20050401

Then " (Deg)"d
Then " (Rad)"d

Then " (Gra)"d
IfEndd

" AREA ="4

Locate 9,5,Y+24

"rd

"END"
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WHICH ANGLE™
1.0ea
2.Rad
3.Gra

©

Z2.Rad

3.Gra
-Dea-Des-Des-Des-Dea-

A

@@ OEE l

B
5]
A4
5]
B

neos |

5]
B
1
B\
5]
Ch?

De®Ea )@ |

1
Evo
B
E7
]
Cv7
I3
@ !
THEC = &8
¢ACE = 38
{EAC = 98
(Deal
AREA = B.8668253638
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Chapter

Spreadsheet

The Spreadsheet application provides you with powerful, take-

along-anywhere spreadsheet capabilities.

9-1
9-2
9-3
9-4
9-5
9-6
9-7
9-8

Spreadsheet Overview

File Operations and Re-calculation
Basic Spreadsheet Screen Operations
Inputting and Editing Cell Data

S +SHT Mode Commands

Statistical Graphs

Using the CALC Function

Using Memory in the S+ SHT Mode
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9-1 Spreadsheet Overview

This section describes the Spreadsheet application screen, and provides basic information
about its menus and commands.

H Using the S+ SHT Mode

On the Main Menu, select the S« SHT icon.
* This will enter the S « SHT mode and display a spreadsheet.

* The first time you enter the S « SHT mode, the calculator will automatically create a file
named “SHEET” for the displayed spreadsheet.

l Spreadsheet Screen Configuration
A spreadsheet consists of a “cells” and their contents as shown below.

File name

Shows as many characters Column letters (A to Z)
as possible of the file name.

SHEE

Row numbers Cell cursor
(1 to 999)

| FILEJEDIT THz A
Edit box
Shows the contents of the cell where the Function menu

cell cursor is currently located. When
multiple cells are selected, the edit box
indicates the selected cell range.

* Each cell can contain a value, expression, text, or a formula. Formulas can contain a
reference to a specific cell or a range of cells.

* Each cell has a unique name, consisting of its column letter and row number. The name of
the cell where the cell cursor is located in the above example is “A1”.
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Bl S SHT Mode Function Menu

« {FILE} ... {displays the FILE submenu}
* {NEW} ... {creates a new spreadsheet file}

* {OPEN;} ... {displays a list of previously saved spreadsheet files}
You can select a file on this list and open it or delete it.

* {SV-AS} ... {saves the displayed spreadsheet under a new name (Save As)}
* {RECAL)} ... {recalculates the formulas included in the displayed spreadsheet}

« {EDIT} ... {displays the EDIT submenu}

« {CUT}H{PASTE} ... [F)(CUT) specifies you want to cut the currently selected cell(s).
This causes the (F1) function key function to change to (PASTE), so
you can move the cell cursor to another location and press
(F)(PASTE) to paste the cells you cut. Performing the paste
operation causes the original cells to be cleared.

« {COPY} ... [F2)(COPY) specifies you want to copy the currently selected cell(s). This
causes the (F1) function key function to change to (PASTE), so you can
move the cell cursor to another location and press (F1) (PASTE) to paste the
cells you copied. Performing the paste operation does not affect the original
cells.

* {CELL} ... {recalls the contents of the currently selected cell (one only) for editing}

* {JUMP} ... {displays a JUMP submenu}
* {GO} ... {displays a dialog box for making the cell cursor jump to a particular cell}

« {TOPT} ... {causes the cell cursor to jump to line 1 of the column where the cell
cursor is located}

¢ {TOP<«} ... {causes the cell cursor to jump to column A of the line where the cell
cursor is located}

* {BOT!} ... {causes the cell cursor to jump to last line of the column where the cell
cursor is located}

* {BOT-} ... {causes the cell cursor to jump to column Z of the line where the cell
cursor is located}
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* {SEQ} ... {generates a numeric sequence the same way as the “Seq(” command (page

3-2-3)}
The sequence starts from a specified cell, and can be configured to proceed
in a line-wise or column-wise direction. The direction is the one specified by

the “Move” setting on the Setup screen (page 1-7-5).

* {FILL} ... {displays a screen for entering a formula, expression, value, or text, which is
then filled into the all of the currently selected cells}

*{SRT-A} ... {sorts ascending (A, B, C...) the currently selected row or column of cells}
*{SRT-D} ... {sorts descending (Z, Y, X...) the currently selected row or column of cells}

* {DEL} ... {displays the DEL submenu}
*{ROWs} ... {deletes the entire row(s) of the currently selected cell(s), and shifts anything
below upwards}
*{COL} ... {deletes the entire column(s) of the currently selected cell(s), and shifts
anything to the right leftwards}
*{ALL} ... {deletes the contents of all of the cells in the currently displayed spreadsheet}

* {INS} ... {displays the INS submenu}
*{ROWs} ... {inserts the same number of rows as the currently selected rows, above the
selected rows}
*{COL} ... {inserts the same number of columns as the currently selected columns, to the
right of the selected columns}

* {CLR} ... {clears the contents of the currently selected cell(s)}

* {GRPH} ... {displays a graph menu that is identical to the one used in the STAT mode}
{GPH1}/{GPH2}/{GPH3}/{SEL}/{SET}
Some of the functions on the menu that appears when you press (Fg)(SET)
here are different from those that appear when you press (F6)(SET) in the
STAT mode.

* {CALC} ... {displays a CALC (statistical calculation) menu that is identical to the one used
in the STAT mode}
{1VAR}/{2VAR}/{REG}/{SET}
Some of the functions on the menu that appears when you press (F6)(SET)
here are different from those that appear when you press (F§)(SET) in the
STAT mode. See “9-7 Using the CALC Function” for more information.
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* {STO} ... {displays the STO submenu}
*{VAR} ... {assigns the contents of a cell to a variable}
*{LIST} ... {saves the contents of a range of cells as a list}
*{FILE} ... {saves the contents of a range of cells as a file}
*{MAT} ... {saves the contents of a range of cells as a matrix}

* {RCL} ... {displays the RCL submenu}
*{LIST} ... {imports data from a list into the spreadsheet}
*{FILE} ... {imports data from a file into the spreadsheet}
*{MAT} ... {imports data from a matrix into the spreadsheet}

eData Input Function Menu

* {GRAB} ... {enters the Grab mode for inputting sell references}
For details, see “To reference a particular cell” (page 9-4-6).

« {$} ... {inputs the absolute reference command ($) into a cell}
« {:} ... {inputs the cell range command (:) into a cell}
« {If} ... {inputs the “Celllf(” S « SHT mode command}

» {CEL} ... {displays a submenu for inputting the following S + SHT mode commands}
“CellMin(”, “CellMax(”, “CellMean(”, “CellMedian(”, “CellSum(”, “CellProd(”

* {REL} ... {displays a submenu for inputting the following relational operators}
hon g e kp asp gy

# For details about the S * SHT mode
commands you can access with (F4)(If) and
[F5)(CEL), see “9-5 S * SHT Mode
Commands”.
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9-2 File Operations and Re-calculation

This section explains the various operations you can perform with S « SHT mode files. It also
tells you how to re-calculate the formulas in a spreadsheet.

B Spreadsheet File Operations

e To create a new file

1. In the S+ SHT mode, press ([F1)(FILE) (F1)(NEW). =
L

* This displays a dialog box for inputting a file
name.

Fread Sheel Hams
A ]

2. Enter up to eight characters for the

Spreadsheet file name, and then press (Exg.

* This will display a blank spreadsheet.

FILEJEDITJOEL JIHE JEEC IS

# If the file name you enter in step 2 is the name
of a spreadsheet file already stored in
memory, the calculator will open that file
instead of creating a new one.

20050401




9-2-2
File Operations and Re-calculation

® To open a file

1. In the S+ SHT mode, press (F1)(FILE) (F2) (OPEN). SFread Sheel LisL
* This will display a list of existing spreadsheet
files.

2.Use @ and @ to highlight the name of the file you want to open.
3. Press [Bxg.
* This will open the spreadsheet you selected in step 2.

¢ To delete a file
1. In the S+ SHT mode, press [F1)(FILE)(F2 (OPEN).
* This will display a list of existing spreadsheet files.
2.Use @ and @ to highlight the name of the file you want to delete.

3. Press @(DEL) 5 M=) -
[elete Sheel?

Yesi[F1]
Ho :[F&1]

3

4. In response to the confirmation message that appears, press (Fi)(Yes) to delete the file,
or [F8)(No) to cancel the delete operation without doing anything.

5. To return to the spreadsheet from the file list, press [EXT).

# If you delete the currently open file, the and then automatically generate a new file named
calculator will automatically close its screen “SHEET”, and display its blank spreadsheet.
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® To save a file under a new name (Save As)
1. In the S+ SHT mode, press (F)(FILE) (F3)(SV * AS).
* This will display a dialog box for entering a file name.
2. Enter up to eight characters for the file name, and then press [Exg.

B About Auto Save

The S+ SHT mode has an Auto Save feature that automatically saves any changes to make
to a spreadsheet file as you edit it. This means you do not need to perform any manual save
operation.

H Recalculating a Formula

Use the following procedure to recalculate the formulas in a spreadsheet.

® To re-execute all of the formulas in a spreadsheet
While the spreadsheet is on the display, press (F1)(FILE) (F3) (RECAL).

* This will re-execute all of the formulas and display the updated results in the applicable
cells.

# If a file already exists with the same file name # Using Auto Calc

you input in step 2, a message will appear When “On” is selected for the “Auto Calc” setting
asking if you want to replace the existing file on the Setup screen (page 1-7-5), all of the
with the new one. formulas in a spreadsheet are executed and cell
= TP - values are update automatically whenever the
O, oo i spreadsheet file is opened, whenever the
Overwrite OR? spreadsheet is edited, etc. The initial default
ﬁgsg EFH setting for “Auto Calc” is “On”.
Formulas in a spreadsheet are not executed

automatically if “Off” is selected for “Auto Calc”.
In this case, you need to press (F1)(FILE)

[F3) (RECAL) to re-execute formulas and update
cell values when you want.

Press (F1(Yes) to replace the existing file with
the new one, or (F6)(No) to return to the
spreadsheet without saving.

# The expressions in all cells are re-calculated
when “Auto Calc” is “On”. This can cause the
calculation to take longer.
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9-3 Basic Spreadsheet Screen Operations

This section explains basic procedures for selecting cells and moving the cell cursor on a
spreadsheet.

M Cell Cursor

The cell cursor is the highlighting showing the cell or cells that are currently selected on a
spreadsheet.

* While a single cell is selected with the cell cursor, the edit box (the line above the function
menu at the bottom of the spreadsheet screen) shows the contents (value, formula, etc.) of
that cell. While multiple cells are selected with the cell cursor, the edit box shows the range
of selected cells.

* For details about selecting cells, see “Selecting Cells” (page 9-3-2).

H Moving the Cell Cursor

You can move the cell cursor with the cursor key, or by using the JUMP command.

* To move the cell cursor using the cursor key

When a single cell is selected, you can use the cursor key to move the cell cursor up,
down, left, or right.
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® To move the cell cursor using the JUMP command

To move the cell cursor to
here:

Do this:

A particular cell

1. Press (F2)(EDIT)(F4) (JUMP) (F1)(GO).

2. On the “Go To Cell” dialog box that appears, enter the
name of the destination cell (A1 to Z999).

3. Press [xg.

Line 1 of current column Press (F2)(EDIT) () (JUMP) [F2)(TOPT).
Column A of current line Press (F2)(EDIT) 4 (JUMP) (F3)(TOP<).
Bottom line of current column | Press (F2)(EDIT)(F3) (JUMP) (Fg (BOT).
Column Z of current line Press (F2) (EDIT) (F4) (JUMP) (F5) (BOT—).

e Specifying Cell Cursor Movement when Inputting Cell Data

Under the initial default setup, the cell cursor moves down to the next line when you press
the [ to finalize input into a spreadsheet cell. You can use the “Move” setting on the
Setup screen to change this to rightward movement if you want. For details, see “1-7 Using

the Setup Screen”.

H Selecting Cells

Before performing any operation in a cell, you must first select it. You can select a single cell,
a range of cells, all the cells in a row or column, or all of the cells in the spreadsheet.

® To select a single cell

Use the cursor keys or the JUMP command to move the cell cursor to the cell you want.

* See “Moving the Cell Cursor” (page 9-3-1) for more information.

# The EDIT function key menu will remain on
the display after the cell cursor jumps to the
destination cell. To return to page 1 of the

function menu, press ([EXT.
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¢ To select an entire line
While the cell cursor is located in any cell of Column A, press the @ key. This will select
the entire line where the cell cursor is located.
If the cell cursor is located at cell A1, for example, pressing @ will select all of line 1 (A1
to Z1). The edit box will show “A1:Z1”.

21
EFP[oEL [THE [CLR [ &

¢ To select an entire column
While the cell cursor is located in any cell of Line 1, press the @ key. This will select the
entire column where the cell cursor is located.
If the cell cursor is located at cell A1, for example, pressing @ will select all of column 1
(A1 to A999). The edit box will show “A1:A999”.

P [oEL [THE [CLR [ &

¢ To select all of the cells in a spreadsheet
Perform either of the following two operations.
e While all of the cells of Column A are selected, press @.
* While all of the cells of Line 1 are selected, press @.

When all cells are selected, the edit box will show the file name of the currently open
spreadsheet.

¢ For this example, the file name of the spreadsheet is “SHEET”.
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¢ To select a range of cells

1. Move the cell cursor to the start cell of the range
you want to select.

2238338
1Mz JE

2. Press (8)(CLIP).

* This will cause the cell cursor to change from
highlighting to a thick-line boundary.

* As you move the cell cursor, the edit box will show
the range of cells that are currently selected.

3. Use the cursor keys to move the cell cursor to
the end cell of the range you want to select.

B HE
[IH: I
Selected cells are highlighted.

* To cancel cell selection, press [EXm. If you do, the cell cursor will be located at the end
cell of the range you selected.

# Pressing (stF) (8] (CLIP) while an entire line is # Pressing (8] (CLIP) while an entire column
selected, that line will be the selection range is selected, that column will be the selection
start point. You can use the @ and ® range start point. You can use the @ and ®
cursor keys to select additional lines. cursor keys to select additional columns.
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9-4 Inputting and Editing Cell Data

This section explains how to input and edit formulas, text, and other spreadsheet cell data. It
covers how to copy, insert, and delete cells.

Note that the S « SHT mode does not support complex number data.

H Basic Cell Data Input

You need to enter the edit mode in order to input data into a cell. There are two different
methods you can use to enter the edit mode, and the method you should use depends on
whether you want to input new data or edit the cell’s existing data.

When you want to do this: Use this method:

Replace the cell’s current contents with Select the cell and then start inputting.
your new input.

Retain the cell’s current contents to edit or | Select the cell and then press (F2)(EDIT)
add to it. (F3)(CELL). Next, edit the cell contents as
desired.

17TTTE TTE
FILEJECITIOEL JIH: JERW ) EEE F | = [ 1f JCEL]REL )
Normally, the contents of the cell In the edit mode, the cell’s contents
where the cell cursor is located are change to flush left, to indicate that
displayed flush right in the edit box input and editing are enabled.

(input and editing disabled).
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® To replace a cell’s current contents with new input

1. Move the cell cursor to the cell where you want to input data.

2. Input the desired data.
Use the calculator’s keys to input values, math expressions, or text, and the function
menus to input commands.
* The calculator enters the edit mode as soon as you start input, so your input appears

flush left in the edit box.

* The input cursor is located at the current

input position. You can move the input
cursor using the left and right cursor keys.

o I TEE)
[GRAE BIIJ

Input cursor

3. After everything is the way you want, press [Exg.

* Pressing g will cause the cell cursor to move to the next cell. You can specify
movement to the next line or to the next column using the “Move” setting on the Setup
screen (page 1-7-5).

* If “Auto Calc” is turned on (page 1-7-5), all of the formulas in the spreadsheet will be
re-calculated when you press [Exg.

* To cancel data input, press [EXT). This will return the cell contents to what they were
before you started inputting data.

¢ To edit the current contents of a cell
1. Move the cell cursor to the cell where you want to edit data.

* This will display the contents of the cell,
flush right, in the edit box.

17TTTE
FILEJECTTIOEL JIHE JESWy T
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2. Press (F2)(EDIT)(F3)(CELL).

* This will enter the edit mode, which is indicated by

the cell contents in the edit box changing to flush

left. The input cursor also will appear to the left of
the first character of the edit box.

TTE
[Grae BESN IF

3. Edit the data in the edit box.
4. After everything is the way you want, press (Exg.

* If “Auto Calc” is turned on (page 1-7-5), all of the formulas in the spreadsheet will be
re-calculated when you press (Exg.

* To cancel data input, press [EXT). This will return the cell contents to what they were
before you started editing them.

M Inputting a Formula
A formula is an expression that the S » SHT mode calculates and evaluates when you input it,
when data related to the formula is changed, etc.
A formula always starts with an equal sign (=), and can contain any one of the following.
* Values
* Mathematical expressions
* Cell references
e Calculator built-in function commands (page 2-4-1)
* S+« SHT mode commands (page 9-5-1)
If “Auto Calc” is turned on (page 1-7-5), formulas are calculated dynamically whenever
related values are changed, and the latest result is always displayed in the spreadsheet.

The following shows a simple example where a formula in cell B5 calculates the average of
the values in cells B1 through B3.

=Ce =zt B
FILEJEDITJDEL JTHE JIFN
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e Formula Input Example

In this example, we will input the 60 into cell A1, and then input the following formulas into
the indicated cells: B1: =sin(A1), B2: =cos(A1), B3: =tan(A1), B4: =B1/B2

We will also show that the values produced by B3 and B4 are the same even if we change
the value of A1, so sin (x) + cos (x) = tan (x) holds true.

Note

* This example assumes that the calculator is configured as follows.
The “Move” setting on the Setup screen (page 1-7-5) is “Low” (initial default).
The “Angle” setting on the Setup screen is “Deg”.

* This example also uses cell referencing. For more information about cell referencing, see
page 9-4-5.

® To input formulas
1. Move the cell cursor to cell A1, and then input (6] (0] Exg.
2. Move the cell cursor to cell B1, and then input the following.
(I (=) (ein) (e (x67) (A) (1) g
* Pressing (&g will cause the cell cursor to move to cell B2.
3. Perform the following procedures to input the formulas for cells B2 through B4.

(sur) (] (=) (eos) (urd) (£6) (A) (3 B8

() CJ (=) (tan) (ursd) (167) (A) (1 (B

@) (] (=) (@) (og) (B) (] (=) () (og) (B) (2] B9

4. Move the cell cursor to cell A1, and then input

G 0@ Ed.

FILEJEDITIOEL JTHE JINCN D

* This will cause the updated values to appear in cells B1 through B4, based on re-
calculation using the new value you input in cell A1. Since the values produced by B3
and B4 are the same even if we change the value of A1, sin (x) + cos (x) = tan (x)
holds true.
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H Using Cell References

A cell reference is a symbol that references the value of one cell for use by another cell. If
you input “=A1+B1” into cell C2, for example, the Spreadsheet will add the current value of
cell A1 to the current value of cell B1, and display the result in cell C2.

There are two types of cell references: relative and absolute. It is very important that you
understand the difference between relative and absolute cell references. Otherwise, your
spreadsheet may not produce the results you expect.

Relative Cell References

A relative cell reference is one that changes according to its location on the spreadsheet.
The cell reference “=A1” in cell C2, for example, is a reference to the cell located “two
columns to the left and one cell up” from the current cell (C2, in this case). If we copy the
contents of cell C2 and paste them into cell D12, for example, the cell reference will
change automatically to “=B11”, because B11 is two columns to the left and one cell up
from cell D12.

Be sure to remember that relative cell references always change dynamically in this way
whenever you move them using copy and paste.

Important!

When you copy a relative cell reference from the edit box, it is copied to the clipboard as
text and pasted “as-is” without changing. If “=A1” is in cell C2 and you copy “=A1" from
the edit box and paste it into cell D12, for example, D12 will also be “=A1".

Absolute Cell References

An absolute cell reference is the one that does not change, regardless of where it is
located or where it is copied to or moved to. You can make both the row and column of a
cell reference absolute, or you can make only the row or only the column of a cell
reference absolute, as described below.

This cell reference: Does this:
$AS1 Always refers to column A, row 1
$A1 Always refers to column A, but the row changes

dynamically when moved, as with a relative cell reference

A$1 Always refers to row 1, but the column changes
dynamically when moved, as with a relative cell reference

Let’s say, for example, that a reference to cell A1 is in cell C1. The following shows what
each of the above cell references would become if the contents of cell C1 were copied to
cell D12.

$A$1 — $AS1

$A1 — $A12

A$1 — B$1
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H Referencing a Particular Cell

The following procedure shows how to reference A1 (which contains the value 3) and
perform the calculation A1 x 2.

® To reference a particular cell
1. Move the cell cursor to cell A2, and then input

@ C)(=).

B F | ¢ [ IF JCELIREL )

2. Press (F1)(GRAB).

* This enters the Grab mode, which changes

the function menu to the function described

below. The Grab mode function menu

makes it easier to move the cursor around =
[FET [& 0 [ToF+ [ToFe [EoT+ [EoT+

the spreadsheet.

To move the cell cursor to here: Press this key:
A specific cell (F2(GO)

Line 1 of current column [F3)(TOPT)
Column A of current line (F3)(TOP«)
Bottom line of current column ) (BOT)
Column Z of current line (Fg) (BOT—)

3. Press @ to move the cell cursor to cell A1.
4. Press ([F1)(SET).

¢ This inputs the reference to cell A1.

=H1l
ErE F | = | If JCELJREL

# Instead of using the GRAB command above procedure, you could input xem(A) (@)
((F1)(GRAB) in step 2), you could also type in to type “A1” if you want. For more information, see
the necessary letter and number manually, if “Formula Input Example” (page 9-4-4).

you want. In place of steps 2 through 4 in the
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5. Next, input (X] (2].

6. Press [Bg to store the formula. SHEE
3
3
I
[Rom oL

Result of A1 x2

H Referencing a Range of Cells

You can reference a range of cells to obtain their sum, mean, etc.

The following procedure input a formula to determine the sum of cells A6 through B7, and
inputs the result in cell A4. This procedure assumes that cells A6 through B7 already contain
the values shown below.

A B

® To reference a range of cells
1. Move the cell cursor to cell A4, and then input H(=).
2. Perform the following key operation to input the sum command.

(3 (CEL) E8)(Sum)

=
]

=Lel 15umyl
[Mik Mz [Mean] Med [Sum [P ol

¢ “CellSum(” is a S * SHT mode command. See “9-5 S * SHT Mode Commands” for
more information.

3. Press (F1(GRAB).
* This enters the Grab mode.

4. Use the cursor keys to move the cell cursor to the
first cell of the range you want to select (A6 in this
example).
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5. Press (8)(CLIP).

* This will cause the cell cursor to change from
highlighting to a thick-line boundary.

6. Use the cursor keys to move the cell cursor to the
last cell of the range you want to select (B7 in this
example).

=CellSumtHe: BT
[FET [5 o [ToF+ [ToFe [EoT+ [T+

* You can use the function menu keys through for cell cursor movement.
Available functions are those described in step 2 under “To reference a particular cell”’
(page 9-4-6).

7. To register the range of cells, press [F1)(SET).

* This will input the cell range (A6:B7).

8. Press [Bg to store the formula.

RO [COL

Indicates the sum of the values in cells A6 through B7.

# Instead of using the “CLIP” command 4. Move the cell cursor to the first cell of the range
((swFg) (8) (CLIP) in step 5) to select a range of (A6), and then press [F)(SET).
cells, you could also use the “GRAB” * This will exit the Grab mode and input a
command and the “” command. To use this reference to cell A6.
method perform the following steps in place of 5. Press ([F3)(:)-
steps 3 through 7 in the above procedure. 6. Press [F1)(GRAB) to re-enter the Grab mode.
3. Press ([F)(GRAB) to enter the Grab 7. Move the cell cursor to the last cell of the range

(B7), and then press [F)(SET).
* This will input the cell range (A6:B7).

mode.
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H Inputting the Absolute Reference Symbol ($)

You can input the absolute reference symbol at the current cursor position by pressing the
(F2)($) key of the edit mode function menu. See “Absolute Cell References” (page 9-4-5) for
more information.

¢ To input the absolute reference symbol

o0 000
Example To input =$A$1 into cell C1

1. Move the cell cursor to cell C1, and then input |=|
BE).
2. Press [F2($). |=$|
3. Press [FJ(GRAB) to enter the Grab mode, and move the cell cursor to cell A1.
4. Press [F1)(SET). |=$|:|1|
5. Press the @ key to move the cursor to the left of |=$FI1
wfr
6. Press [F2(9). |=$R41

7. To register the formula, press [Exg.
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H Inputting a Constant
An expression or value that you input without an equal (=) in front of it is called a “constant”,
because the value is not affected by anything outside of the cell where it is located.
If you input a math expression as a constant, the cell shows its result. A “Syntax ERROR” will
occur if an expression uses an incomplete or illegal syntax, or if its result is a list or matrix.
The following table shows various types of constants and the results they display.
Constant Displayed Result
2005 2005
7+3 10
sin 30 0.5
sin X+1 * 1.5
AX *1*2 60
dim {1,2,3} 3
1=0 0
1>0 1
sin Syntax ERROR
{1,2,3} Syntax ERROR
‘ When 30 is assigned to variable X and 2 is *2A character string like AX is treated as a series of
assigned to variable A. variables (page 2-2-1).
To have a character string treated as text, start it
with a quote mark (").
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M Inputting Text

A text string starting with a quote mark (") is treated as text, and displayed as-is. The quote
mark (") is not displayed as part of the text.

ECOEFAECDEFAECDEFAEC

"HEREAE CDEFHECDEFHEBCLEFAE
EDITJ0EL JIMZ JIFWY T FILEJECITIOEL JIMH:= JE I3
Up to six characters can be If the text cannot fit into a single cell, it

displayed by the cell. extends into the next cell to the right,
when the cell to the right is empty.

H Generating a Numeric Sequence in a Spreadsheet

The following shows how to generate a numeric sequence (same procedure as the Seq
command on page 3-2-3) and input the result automatically into a series of cells, starting
from the cell you specify.

® To generate a numeric sequence in a spreadsheet

Example To generate a numeric sequence starting from cell A1 using the
following parameters

Function: f (x) = X?
Variable: X
Starting Value: 1
Ending Value: 15

Increment: 7
1. Move the cell cursor to the cell from which you want the generated sequence to be
input.
2. Press ([F3(EDIT) 8 (SEQ). Seaushice
* This will display a dialog box like the one shown ar
to the right. ELSPL
h

Ihcre
1=t Cell:Al
_1 [ExE

This is the cell you selected in step 1.

You can input a total of 249 bytes into the Expr, Var, Start, End, and Incre items of the
Sequence dialog box.
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3. Enter the required items to generate the sequence.
* The following describes the required input items.

Item Description
Expr Function f{x) for generating the sequence
Var Name of the variable in the function f{x)

Even if a function has only one variable, its name must be defined here.

Start The starting value (Start), ending value (End) and pitch (Incre) of the
values assigned to the variable specified by Var

Specifying Start: 1, End: 15, and Incre: 7, for example, will generate a
Incre sequence by assigning the following values to the variable: 1, 8, 15.

End

* Use the @ and @ cursor keys to move between items, and input the required data
for each one. The following shows how the screen should appear after your input the
data required for this example.

Sequenice

EXE

4. After inputting data for all the items, press
(F§) (EXE) or the (Exg key.

1]

* This will cause the values of the generated 225

sequence to be input into the spreadsheet

starting from the cell you selected in step 1. 1
[cuT [cory [Cect NP EEEP &
# If any cell that is within the range of cells # Sequence values are input into cells either line-
where sequence values are input already wise or column-wise, depending on the “Move”
contains data, the existing data is replaced setting on the Setup screen. The initial default
with the sequence values. setting is line-wise (top to bottom). For details,

see “1-7 Using the Setup Screen”.
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H Filling a Range of Cells with the Same Content

You can use the following procedure to fill a range of cells with the same formula,
expression, value, or text.

¢ To fill a range of cells with the same content

Example To use the “FILL” command to fill cells A2 through B3 with the formula
=A1+1

The A1 cell name of the formula is a relative reference. This means the
formula is = A1+1 in cell A2, = A2+1 in cell A3, etc.

In this example, it is assumed that 1 is already input into cell A1, and 2 is
input into cell B1.

z
FILEJEDITIOEL JTHE JINCN D

1. Select the range of cells from A2 through B3.
* See “To select a range of cells” (page 9-3-4) for more information.

2. Press (F2)(EDIT) (Fg) (>) (F1) (FILL). Fill
* This displays the Fill dialog box.

e arge: i

EXE

This is the range of cells you selected in step 1.

3. While the “Formula” line is highlighted, enter the content you want to be filled into each
of the cells in the selected range.

¢ Here we will enter “=A1+1".

20050401




4. Press [Exg.
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5. Press (Fg)(EXE) or the key.

* This executes the “FILL” command and fills the
specified content into the specified range of cells.

Fill
Formula

EXE

|
H =)
FILL JEATNEALY

The A1 cell reference is a relative reference. The following shows the formulas that are
actually input into each cell.

A B
2 [ =A1+1 | =B1+1
3 | =A2+1 | =B2+1

# If any cell within the range of selected cells
already contains data, the new fill data will
replace the existing data.
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B Cut and Paste

You can use the procedures in this section to cut the data in one location of a spreadsheet
and paste in another location. You can cut the contents of a single cell or a range of cells.

® How cut and paste affects cell references

The cut and paste operation has special rules that govern how cell references (page 9-4-5)
within the cells being cut and pasted are handled. There are actually two different sets of
rules to cover the following two conditions.

* When cells within the cut area are referencing cells that are outside the cut area

* When cells within the cut area are referencing cells that are also within the cut area

* When a cell within the cut area is referencing a cell that is outside the cut area

In this case all cell references are treated as absolute cell references, no matter what
type they actually are (absolute or relative).

o0 000
Example

Let’s say we have a spreadsheet that contains the following data:
A1: 4, B1: =A1+1, C1: =B1+2.

Cut B1:C1 (left screen) and paste the data in B2:C2 (right screen).

SHEE SHEE
u u
1
=
=El1+2 =Al+1
FR=TE [coT [cory [cec IR EIEP

Since the expression in cell B1 references cell A1, which is outside the cut
area (B1:C1), the A1 reference is pasted unchanged (like an absolute cell
reference) into cell C2.
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* When a cell within the cut area is referencing a cell that also is within the cut area

In this case all cell references are treated as relative cell references, no matter what type
they actually are (absolute or relative).
o0 000
Example Let’s say we have a spreadsheet that contains the following data:
A1:4,B1: =A1+1, C1: = $B$1+2.
Cut B1:C1 (left screen) and paste the data in B2:C2 (right screen).

SHEE SHEE
y y
5
=
=fBF1+2 =FBF2+2
FRZTE [eoT [cary [CeCC IR E38P [

Since the expression in cell C1 references cell B1, which is also inside the
cut area (B1:C1), the $B$1 reference changes to $B$2 (like a relative cell
reference) when pasted into cell C2, even though it is an absolute cell
reference.

¢ To cut and paste spreadsheet data
1. Select the cell(s) you want to cut.

* See “To select a single cell” (page 9-3-2) and “To select a range of cells” (page 9-3-4)
for more information.

2. Press ([F2)(EDIT)(F)(CUT).

* This selects the data and enters the paste mode, which causes the (1) function key
menu to change to (PASTE).

* You can exit the paste mode at any time during the following steps by pressing (EX).

# For more information about absolute and
relative cell references, see “Using Cell
References” on page 9-4-5.
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3. Use the cursor keys to move the cell cursor to the cell from which you want to paste the
data.

* If you selected a range of cells in step 1, the cell you select with the cell cursor will be
the upper left cell of the paste range. If you cut the A1:B2 range of cells, locating the
cell cursor at cell C1 will paste the cells at C1:D2.

4. Press [F1)(PASTE).

e This will clear the data from the cell(s) you selected in step 1 and paste it at the
location you selected in step 3.

H Copy and Paste

You can use the procedures in this section to copy the data in one location of a spreadsheet
and paste in another location. You can copy the contents of a single cell or of a range of
cells. Once you copy data, you can paste it multiple times in different locations.

® To copy and paste spreadsheet data
1. Select the cell(s) you want to copy.

* See “To select a single cell” (page 9-3-2) and “To select a range of cells” (page 9-3-4)
for more information.

2. Press (F2)(EDIT)(F2) (COPY).

* This selects the data and enters the paste mode, which causes the (1) function key
menu to change to (PASTE).

* You can exit the paste mode at any time during the following steps by pressing (EX).

# If there are any relative cell references

# If any cell in the paste area already contains . ” )
data, the existing data is replaced by the contained in the data you are pasting, they are
pasted data. handled in accordance with standard relative
X cell reference rules. See “Relative Cell
# !f pasted data includes a formula, the f(.eruI.a References” (page 9-4-5) for more information.
is always re-executed when you paste it. This
is true regardless of whether the “Auto Calc”
feature on the Setup screen (page 1-7-5) is on
or off.
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3. Use the cursor keys to move the cell cursor to the cell from which you want to paste the
data.

* If you selected a range of cells in step 1, the cell you select with the cell cursor will be
the upper left cell of the paste range. If you copy the A1:B2 range of cells, locating the
cell cursor at cell C1 will paste the cells at C1:D2.

4. Press (F1)(PASTE).

* This will paste the data in the cells you selected in step 1 at the location you selected
in step 3.

5. The calculator will remain in the paste mode, so you could repeat steps 3 and 4 to
paste the same data at other locations, if you want.

6. After you are finish pasting the data where you want, press to exit the paste mode.

# If any cell in the paste area already contains When the A1 relative cell reference in A3 (which
data, the existing data is replaced by the effectively means “two cells up”) is pasted into
pasted data. cell B2, it becomes an illegal reference because

. there is no cell located two cells up from cell B2.
w78 copy Sl 2R € il causes a This will cause the cell reference to change to
relative cell reference to become an illegal “B?” when it is pasted in cell B2, and “ERROR”

reference, the il!egal reference w.ill.be will be displayed in place of the cell B2 contents.
replaced by “?” in the cell where it is pasted. . .
Let's say, for example, that you copy the # If “On” is selected for the “Auto Calc” setting on

contents of cell A3 (=A1+A2) and paste it in the Setup screen (page 1-7-5), “ERROR" will
cell B2. appear as soon as the data is pasted. If “Auto
Calc” is turned off, the contents of the cell will
not be performed when they are pasted, so the
destination cell (B2) will display the same data
as the original source cell (A3) until the contents
of the spreadsheet are re-calculated and
updated.
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H Sorting Spreadsheet Data

Spreadsheet data can be sorted column-wise or line-wise. You can select either ascending
sort or descending sort.

Important!
» Sorting can be performed only when the selected range of cells contains all constants.

e To sort spreadsheet data

1. Select the series of cells in a single row or a single column that you want to sort.
* See “To select a range of cells” (page 9-3-4) for more information.

2. Use the function menu to select the type of sort you want to perform.
Ascending: [F2)(EDIT) (Fg) (>) F2) (SRT-A)
Descending: (F2)(EDIT)F8) (™) (F3) (SRT-D)
* Selecting a sort type will sort the data.

H Deleting and Inserting Cells

You can delete an individual cell, or an entire line or column of cells. You can also insert a
line or column of blank cells when you need to.

e To delete an entire line or column of cells

1. Select one or more cells inside the line(s) or column(s) you want to delete.

1 555 1 993 11

2 111 EEEN 555 2 555|711 938 11
] 2a23] uud| GEE| BHE 0 2aa
L 222 uuu| EEE| L GEE| HEH o] agz

Mt = 122

FILEJEOITJOEL JTMHE JIMCHINS cuT [cory [ceLL TR B[

This cell selection can be used to You could also select the entire line

delete lines 1 and 2 or columns A or column to be deleted.

and B. In this case, pressing (F3)(DEL) in
step 2 below will instantly delete the
entire line or column, without
displaying the DEL submenu.

2. Press (F3)(DEL) to display the DEL submenu.

# Data sorting is supported only for a single line
or a single column of data. Attempting to
perform a sort operation when multiple lines or
multiples columns are selected will cause a
“Range ERROR”.

# A “Syntax ERROR” will occur if the data you are
trying to sort contains a formula or text.
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3. Use the DEL submenu to perform the operation you want.

When you want to do this: Press this key:

Delete the entire row(s) of the currently selected cell(s), and shift
anything below upwards.

E 3 ]
333 ﬁ ED(ROW)

Delete the entire column(s) of the currently selected cell(s), and
shift anything to the right leftwards.

E3(COL)

* To exit the DEL submenu without deleting anything, press instead of a function
key.

¢ To delete the contents of all the cells in a spreadsheet

1. Press (F3)(DEL) (F3) (ALL).
Lelete ALLY

Vesi[F1]
Ho :LFE&]

| T

2. In response to the confirmation message that appears, press ([F1)(Yes) to delete the
data, or (FgJ(No) to cancel the delete operation without deleting anything.

* After deleting all data, the blank spreadsheet screen will appear with the cell cursor
located at cell A1.
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¢ To insert lines or columns of blank cells
1. Select one or more cells to specify how many lines or columns you want to insert.

* Selection rules are the same as those for line and column deletion. See step 1 under
“To delete an entire line or column of cells” (page 9-4-19) for more information.

2. Press (F4)(INS) to display the INS submenu.
3. Use the INS submenu to perform the operation you want.

When you want to do this: Press this key:

Insert the same number of rows as the currently selected rows,
above the selected rows.

s — e ED(ROW)

BN eoeal uud]  EEE]  HEE|
U IEEE] T I TR
5

Insert the same number of columns as the currently selected
columns, above the selected columns.

_ -E-m F3(COL)

2 1]
BN eoeal uud]  EEE]  HEE|
U IEEE] T I TR

* To exit the INS submenu without inserting anything, press instead of a function
key.

* A Range ERROR occurs if a line or column insert operation causes the current cells
to exceed the range of A1:2999.

H Clearing Cell Contents

Perform the following procedure when you want to clear the contents of specific cells.

¢ To clear cell contents
1. Select the cell(s) whose contents you want to clear.
2. Press (F5)(CLR).
* This will clear the contents of the currently selected cells.
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9-5 S:SHT Mode Commands

This section explains how to use the S « SHT mode commands.

e To input a S+ SHT mode command

1. Select the cells where you want to input the formula that contains the S« SHT mode
command.

2. Press (F2)(EDIT)(F3) (CELL) or (3] (=) to enter the edit mode.
« (F2)(EDIT)(F3)(CELL) can be used if the selected cell already contains data.
3. Press the function menu key for the command you want to input.

To input this command: Press this key: For details:
Celllf( (Condition) | (F3)(If) Page 9-5-2
CellMin( (Minimum of Cells) | (F5)(CEL) (F1)(Min) Page 9-5-2
CellMax( (Maximum of Cells) | (5 (CEL)(F2)(Max) Page 9-5-3
CellMean( (Mean of Cells) | (F5(CEL)[F3)(Mean) | Page 9-5-3
CellMedian( (Median of Cells) | (F5)(CEL)(F4)(Med) Page 9-5-3
CellSum( (Sum of Cells) | (F8(CEL)[F5(Sum) | Page 9-5-4
CellProd( (Product of Cells) | (F5(CEL)(Fg)(Prod) | Page 9-5-4

4. Input the other parameters.

* The additional parameters you need to input depend on the command you are using.
For details, see “S « SHT Mode Command Reference” on page 9-5-2.
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B S:-SHT Mode Command Reference

This section provides details about the function and syntax of each command, as well as
practical examples of how to use them. Note that you can omit anything enclosed in
brackets ([ ]) in the Syntax of each command.

o Celllf(

Function: Returns expression 1 when the equation or inequality is true, and expression 2
when it is false.

Syntax: Celllf( equation, expression 1, expression 2 [) ]
Celllf( inequality, expression 1, expression 2 [ ) ]

Example: If the value in cell A1 is greater than the value in cell B1, input the value of cell
A1 into cell A2. Otherwise, input the value of cell B1 into cell A2.

=l1IfcAL*B1.AL-Bl

® CellMin(
Function: Returns the lowest value contained in the range of specified cells.
Syntax: CellMin( start cell : end cell [ ) ]

Example: To determine the lowest value in the block whose upper left corner is located at
A3 and whose lower right corner is located at C5, and input the result in cell A1:

Il aj=|=—

CellMintASECS)
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o CellMax(
Function: Returns the greatest value contained in the range of specified cells.
Syntax: CellMax( start cell : end cell [ ) ]

Example: To determine the greatest value in the block whose upper left corner is located
at A3 and whose lower right corner is located at C5, and input the result in cell
At:

Il aj=]—

CellMaxcASsCS)

® CellMean(
Function: Returns the mean of the values contained in the range of specified cells.
Syntax: CellMean( start cell : end cell [) ]

Example: To determine the mean of the values in the block whose upper left corner is
located at A3 and whose lower right corner is located at C5, and input the result
in cell A1:

aale|—

ellMeantAIICo:

o CellMedian(
Function: Returns the median of the values contained in the range of specified cells.
Syntax: CellMedian( start cell : end cell [ ) ]

Example: To determine the median of the values in the block whose upper left corner is
located at A3 and whose lower right corner is located at C5, and input the result
in cell A1:

=CellMedianiA3:Co
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® CellSum(
Function: Returns the sum of the values contained in the range of specified cells.
Syntax: CellSum( start cell : end cell [) ]

Example: To determine the sum of the values in the block whose upper left corner is
located at A3 and whose lower right corner is located at C5, and input the result

in cell A1:

Il ajl=|=—

CellSumtAZ:CS)

® CellProd(
Function: Returns the product of the values contained in the range of specified cells.
Syntax: CellProd( start cell : end cell [ ) ]

Example: To determine the product of the values in cells B3 through B5, and input the
result in cell A1:

1

1]

1
=CellProdiB3iBSX

20050401




9-6-1
Statistical Graphs

9-6 Statistical Graphs

This section explains how to graph the data in a spreadsheet.

H Overview

Except for selection of the data to be graphed, the graph operations you can use in the

S« SHT mode are basically the same as those in the STAT mode. This section explains the
differences between the S « SHT mode graph functions and the STAT mode graph
functions.

H Using the Graph Menu

Press (Fg) (™) (F1)(GRPH) to display the GRPH submenu.

The functions on the GRPH submenu are the same as those that appear when you press
(F1)(GRPH) in the STAT mode List Editor. The following explains each function and where
you need to go to find out more for them.

Key Description Go here for more details:

Draws a graph in accordance with
ED(GPHY) | StatGrapht settings (see [F8) (SET) below).

Draws a graph in accordance with “Changing Graph

E23(GPH2) StatGraph?2 settings (see (Fg)(SET) below). Parameters” (page 6-1-2)

Draws a graph in accordance with
£ (GPH3) StatGraph3 settings (see (Fg)(SET) below).

Displays a screen for selecting the graph
parameter setup (StatGraph1, StatGraph2,
(F4)(SEL) or StatGraph3). You can also use the screen
to specify simultaneous drawing of multiple

“2. Graph draw/non-draw
status” (page 6-1-4)

graphs.
Displays a screen for configuring graph “1. General graph
parameter settings (data to be graphed, settings” (page 6-1-2)

(F8) (SET) graph type, etc.) The setting screen lets you | “Configuring Graph
configure separate settings for StatGraph1, Parameter Settings” (page
StatGraph2, and StatGraph3. 9-6-2)

The functions of function menu keys (F1 through are basically the same as the STAT
mode function menu. Some of the functions on the menu that appears when you press
(F8) (SET) here are different from those that appear when you press (Fg)(SET) in the STAT
mode. For details about the differences, see “Configuring Graph Parameter Settings” on
page 9-6-2.

20050401




9-6-2
Statistical Graphs

H Configuring Graph Parameter Settings
Pressing (F6) (SET) on the GRPH submenu displays a graph settings screen like the one

shown below.
EratEraerl ]

~aF »Felocaller
AbellRanasiALIAS
YCellRanseiBl:BS
Frequence &1

Mark Txre 8

[FH1 [GFHZ [GFH3

In the STAT mode, you can graph data input with the List Editor. In the S « SHT mode, you
can graph the data input into the spreadsheet cells. Because of this, the purpose of S+ SHT
mode graph settings is to select the range of cells that contain the data to be graphed. The
purpose of STAT mode settings, on the other hand, is to specify the number of the list (List 1
through List 26) where the data to be graphed is located.

The following describes the Spreadsheet graph settings you can configure on the graph
settings screen.
¢ XCellRange (range x-axis data cells)
 {Cell} ... {the specified cell range data corresponds to x-axis data}
¢ YCellRange (range y-axis data cells)
* {Cell} ... {the specified cell range data corresponds to y-axis data}

® Frequency (hnumber of times a value occurs)
* {1} ... {specifies 1 as the frequency of the values in the cell ranges specified by
XCellRange and YCellRange}

* {Cell} ... {range of cells that specify the frequency for each cell specified by XCellRange
and YCellRange}
For example, if XCellRange = A3:A5, YCellRange = B3:B5, and Frequency =
C3:C5, the frequency of A3 and B3 will be the value in C3, the frequency of A4
and B4 will be C4, and so on.

For information on other settings, see “1. General graph settings” on page 6-1-2.
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B Graphing Statistical Data

The following shows an actual example of how to graph statistical data in the S « SHT mode.
It also explains various methods you can use to specify the range of cells that contains the
graph data.

¢ To graph statistical data

eoeocoe
Example: Input the following data into a spreadsheet, and then draw a scatter
diagram.
Height | Shoe Size

A 155 23

B 165 25.5

C 180 27

D 185 28

E 170 25

1. Input the statistical data into a spreadsheet.

* Here, we will input the above data into the
cell range A1:B5.

2. Select the cell ranges you want to graph.
* Here we will select the range A1:B5.
3. Press [Fg) (>) F1) (GRPH) to display the GRPH submenu.

4. Press [F§(SET). o N—
=1 MR sca =]

* This displays the StatGraph1 settings screen. “CellRanse:A
The first column of cells you selected in step 2 wlellRanse:B

will be displayed for XCellRange, while the Fredugncy f1
second column will be displayed for YCellRange.
[6FH1 [GFHE [GFH3

* You can change the XCellRange and YCellRange settings manually, if you want. For
details, see “Configuring Range Settings for Graph Data Cells” (page 9-6-5).
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5. Configure the graph setup settings.

* For information about configuring the Graph Type and Mark Type settings, see
“1. General graph settings” on page 6-1-2, “6-2 Calculating and Graphing
Single-Variable Statistical Data”, and “6-3 Calculating and Graphing Paired-Variable
Statistical Data”.

* For information about configuring the Frequency setting, see “Configuring the
Frequency Setting” (page 9-6-6).

6. After all of the settings are the way you want, press to exit the graph settings
screen.

7. Press ([F1)(GPH1).
* This will draw a graph in accordance with ) a
the StatGraph1 settings. : o

20050401




9-6-5
Statistical Graphs

H Configuring Range Settings for Graph Data Cells

The XCellRange and YCellRange settings on the graph settings screen are configured
automatically in accordance with the cells you select on the spreadsheet. You can use the
procedure below to change these settings manually, if you want.

Note that the automatic XCellRange and YCellRange settings always specify a series of
lines in a specific column. With manual settings, you can specify a series of lines in a specific
column, or a series of columns in a specific line.

¢ To change the XCellRange and YCellRange settings manually

1. Press (F6)(SET) on the GRPH submenu to display the graph settings screen.
2.Use the @ and @ cursor keys to move the Ztalararhl

highlighting to XCellRange. Grark Trpet

Alel lRanae
L]

Scalter
H:l=

Frequency &
Mark Tere :

[CELL

3. Press ([F1)(CELL) or simply input something.
* Pressing (F1)(CELL) will display the current XCellRange setting (A3:A5 in this
example) with an input cursor, so you can edit it.

* If you simply input something, the current cell range setting will be replaced by what
you input.
* The function menu will change to the colon (:).
4. Input or edit the cell range.
* To input the colon, press [F1)(:).

5. After the XCellRange setting is the way you want, press @ to move to the
YCellRange setting, and then perform steps 3 through 4 to configure its setting.

6. After all the settings are the way you want, press (EXT).
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H Configuring the Frequency Setting

The frequency is a value that specifies how many times each of the statistical data items is
repeated. A value of 1 is the initial default for this setting. With this setting, each data item (x)
or data pair (x, y) is represented as one point on the graph.

In cases where there is a large amount of data, however, plotting one point per data item (x)
or data pair (x, y) can cause the graph to become cluttered and difficult to read. If this
happens, you can specify a frequency value for each data item, which will reduce the
number of plots of very frequent data items and make the graph easier to read.

¢ To specify the frequency of each data item
1. Input the frequency values on the spreadsheet.

* For this example, input the frequency values for
the example data on page 9-6-3.

FILEJEOITIOEL JTHE JIFW|

Frequency column (C)

2. Press (F6) (SET) on the GRPH submenu to display the graph settings screen.
3. Use the @ and ® cursor keys to move the highlighting to Frequency.
4. Press (F2)(CELL).

* This enables cell range input for the Frequency setting. The function menu will
change to the colon (:).

5. Input the range of the cells that specify the frequencies (C1:C5 in this example).
* To input the colon (:), press [F1)(:).
6. After the setting is the way you want, press [EX).
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9-7 Using the CALC Function

This section explains how to use the CALC function to perform statistical calculations on
spreadsheet data.

B Overview

Except for selection of the data, the statistical calculation operations you can use in the

S+ SHT mode are basically the same as those in the STAT mode. This section explains the
differences between the S « SHT mode statistical calculation functions and the STAT mode
statistical calculation functions.

¢ Displaying the CALC Submenu
Press (Fg)(™>)(F2) (CALC) to display the CALC submenu.

The functions on the CALC submenu are the same as those that appear when you press
(F2)(CALC) in the STAT mode List Editor. The following explains each function and where
you need to go to find out more for them.

Key Description Go here for more details:
1VAR Press to perform single-variable statistical “Single-Variable Statistical
ED( ) calculations. Calculations” (page 6-4-2)
SVAR Press to perform paired-variable statistical “Paired-Variable Statistical
E2( ) calculations. Calculations” (page 6-4-2)
. . “Regression Calculation”
(F3) (REG) Press to perform regression calculations. (page 6-4-3)
Displays a screen for specifying data to be “Configuring Statistical
SET used for the statistical calculations performed | Calculation Data Settings”
EE)(SET) by pressing (Fi)(1VAR), [F2(2VAR), and (page 9-7-2)
(F3) (REG).

The functions of function menu keys (1) through are basically the same as the STAT
mode function menu. The settings you can configure with [Fg)(SET) are different from
those in the STAT mode.
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H Configuring Statistical Calculation Data Settings

To execute a statistical calculation in the S+ SHT mode, you need to input the data on the
spreadsheet and define the range of cells where the data is located as statistical calculation

cells. To define statistical calculation cells, press (FgJ(SET) on the CALC submenu and
settings screen shown below.

%ﬁ Ereq i

2Uar #CelliA
2lar YCell:B
2lar Frea =1

1:A5
1:E3

CELL

The following explains the each of the items on this screen.

¢ 1Var XCell (x-variable cell range for single-variable statistical calculations)

* {Cell} ... {specifies the cell range of x-variable values for single-variable statistical

calculations}

¢ 1Var Freq (value frequency)

* {1} ... {specifies 1 as the frequency of the values in the cell range specified 1Var XCell}
* {Cell} ... {range of cells that specify the frequency for each cell specified by 1Var XCell}

e 2Var XCell (x-variable cell range for paired-variable statistical calculations)

* {Cell} ... {specifies the cell range of x-variable values for paired-variable statistical

calculations}

e 2Var YCell (y-variable cell range for paired-variable statistical calculations)

* {Cell} ... {specifies the cell range of y-variable values for paired-variable statistical
calculations}

® 2Var Freq (value frequency)
o {1} ...

{specifies 1 as the frequency of the values in the cell range specified 2Var XCell
and 2Var YCell}

o {Cell} ...

{range of cells that specify the frequency for each cell specified by 2Var XCell
and 2Var YCell}
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H Executing a Statistical Calculation

The following shows an actual example of how to perform a statistical calculation in the
S +SHT mode.

® To execute a statistical calculation

Example To input the data shown below into a spreadsheet, and then to perform
paired-variable statistical calculations and regression calculations

Height | Shoe Size | Frequency
A 155 23 1
B 165 25.5 2
C 180 27 2
D 185 28 1
E 170 25 3

1. Input the statistical data into a spreadsheet.

* Here, we will input data in the A1:B5 range, and the frequency values in the C1:C5
range.

2. Select the range of cells where you input the data (A1:B5).
3. Press [Fg)(>) [F2) (CALC) to display the CALC submenu.
4. Press (F6) (SET) to display the statistical calculation settings screen.

* The first column of cells you selected in step 2 will be displayed for 1Var XCell, while
the second column will be displayed for 2Var YCell.

* You can change the cell ranges manually using the same procedures as those for the
graphing cell range settings. See “To change the XCellRange and YCellRange
settings manually” (page 9-6-5) for more information.

5. Use the @ and ® cursor keys to move the highlighting to 2Var Freq.
6. Press (F2(CELL).

* This enables cell range input for the Frequency setting. The function menu will
change to the colon (:).

7. Input the range of cells for the frequency values (C1:C5).
« To input the colon (:), press [FD(:).
8. After the settings are the way you want, press [Exg.

20050401




9-7-4

Using the CALC Function

9. Press (F2 (2VAR). Z=lariable
T . . . = =171.111111

* This will display the paired-variable statistical T =154A

i i Ex? =26420EH
calculation result list. You can use the up and b - P
down cursor keys to scroll the result screen. Ton-=9, 2TIEETET
r"l =

* For information about the meaning of each of the values on the result screen, see
“Displaying the Calculation Results of a Drawn Paired-Variable Graph” on page
6-3-11.

10. Press (F3)(REG) [F1) (X). Lir‘ua-a:r*%va-?5

a =H.
* This will display the linear regression coefficients b = 4112754

.. =k,
for the original data. rEoh. SesrTasd
MSe=H. 28571428

¥=ax+h
|IIIIIP"|'

* For information about the meaning of each of the coefficient values on this screen,
see “Linear Regression Graph” on page 6-3-6.

11. Press to return to the spreadsheet screen.

20050401




9-8-1
Using Memory in the S - SHT Mode

9-8 Using Memory in the S*SHT Mode

This section explains how to save spreadsheet data to memory, and how to import memory
data into a spreadsheet.

H Saving Spreadsheet Data

You can assign spreadsheet data to a variable, or save it to List Memory, File Memory, or
Mat Memory.

H Assigning Spreadsheet Data to a Variable

You can use the following procedure to assign the contents of a single cell to a variable (A to
Z, 1, or0).

¢ To assign the contents of a cell to a variable
1. Move the cell cursor to the cell whose data you want to assign to a variable.
2. Press (Fg) (™) (F3)(STO) [F1) (VAR).

* The “Cell” setting will show the name of the cell
you selected in step 1.

3. Press ® to move the highlighting to “Var Name”.
4. Input the variable name (A to Z, r, or 6), and then press [Ex.
5. Press [F6) (EXE) or the key to assign the data to the variable.

* If the variable you select already has data assigned to it, the new data will replace the
existing data.

Store In LVariable Mem

ar Mame

# With all types of memory, saving a cell that
includes a formula will save the calculation
result.

# If the cell you select is empty, contains text, or
has ERROR displayed for it, an error will occur
when you perform step 5 of the above
procedure.
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l Saving Spreadsheet Data to List Memory

You can use the following procedure to select a series of cells in a particular column or row
and save their data to List Memory (List 1 through List 26).

® To save the contents of a range of cells to List Memory
1. Select the range of cells whose data you want to save in List Memory.

* You can select a series of cells in a column or a series of cells in a line. Selecting any
other configuration of cells will cause an error.

2. Press (Fg)(>) [F3) (STO) (F2) (LIST). Store In List Memor:w
* The “Cell Range” setting will show the range of 15 o

cells you selected in step 1.
3. Press ® to move the highlighting to “List [1~26]".
4. Enter a list number in the range of 1 to 26, and then press [xg.
5. Press [F6) (EXE) or the key to save the data in the List Memory.

* If the List Memory you select already has data assigned to it, the new data will replace
the existing data.

l Saving Spreadsheet Data to File Memory

You can use the following procedure to select a range of cells and save their data to File
Memory (File 1 through File 6). Data is saved sequentially from left to right, line by line, and
each column is saved as a File Memory list (List 1 through List 26).

The following shows how spreadsheet data in the range of A1:C3 is saved to File 6.

File6
List1 List2 List3
= 1 2 3
_H_ 4 5 6
v Jrkos ] e 7 8 9
Spreadsheet File Memory

# The value in any cell that is empty, contains
text, or has ERROR displayed is changed to 0
when you perform step 5 of the above
procedure.
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¢ To save the contents of a range of cells to File Memory
1. Select the range of cells whose data you want to save in File Memory.

2. Press (Fg)(>) [F3) (STO) (F3) (FILE). Store In File Memor:s
* The “Cell Range” setting will show the range of 11el 1~

cells you selected in step 1.
3. Press ® to move the highlighting to “File [1~6]".
4. Enter a file number in the range of 1 to 6, and then press [Eg.
5. Press [F6) (EXE) or the key to save the data in the File Memory.

* If the File Memory you select already has data assigned to it, the new data will
replace the existing data.

H Saving Spreadsheet Data to Mat Memory

You can use the following procedure to save the contents of a range of cells to Mat Memory
(Ato 2).

® To save the contents of a range of cells to Mat Memory
1. Select the range of cells whose data you want to save in Mat Memory.
2. Press (£8) (™) (F3)(STO) (F4) (MAT). SLore In Mal Memors ‘

* The “Cell Range” setting will show the range of a
cells you selected in step 1.
3. Press ® to move the highlighting to “Mat Name”.

4. Input the Mat Memory name (A to Z) where you want to save the date.
5. Press (Fg)(EXE) or the key to save the data in the Mat Memory.

* If the Mat Memory you select already has data assigned to it, the new data will
replace the existing data.

ame

# The value in any cell that is empty, contains
text, or has ERROR displayed is changed to 0
when you perform step 5 of the above
procedure.
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H Recalling Data from Memory

The procedures in this section explain how to recall data from List Memory, File Memory, and
Mat Memory, and input it into a spreadsheet starting from a specific cell. It also explains how
to use variables in spreadsheet constants and formulas.

Note

When recalling List Memory, File Memory, or Mat Memory data, an error will occur if the
recalled data runs outside the allowable range of the spreadsheet (A1:2999).

Recalling a 2-line by 4-column matrix from Mat Memory starting from spreadsheet cell X2,
for example, will cause the matrix to run outside the range of the spreadsheet as shown
below, which will cause an error.

The above also applies when pasting data into a spreadsheet.

ZHEE

o

Area required by the matrix
(shaded) runs off the
spreadsheet, so an error
occurs.

H Recalling Data from List Memory

Use the procedure in this section to select a List Memory (List 1 through List 26) and input it
into a spreadsheet. The data is input into the spreadsheet either line-wise or column-wise,
depending on the current “Move” setting on the Setup screen.

Note

The initial default “Move” setting is line-wise (top to bottom) data input. If you want to perform
column-wise (left to right) input, change the “Move” setting. For details, see “1-7 Using the
Setup Screen”.

¢ To recall data from a List Memory to a spreadsheet
1. On the spreadsheet, select the first cell of the range where you want the recalled data

to be input.

2. Press (F6)(>) 4 (RCL)(F1)(LIST) to display a data recall screen like the one shown
below.
* The “1st Cell” setting will show the name of the Fecall From Lizl Mem

cell you selected in step 1.
= e

3. Input the List number (1 to 26) of the List Memory whose data you want to recall, and
then press [Exg.

4. Press (F6)(EXE) or the key to recall the data.
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¢ To recall data from a File Memory to a spreadsheet

1. On the spreadsheet, select the upper left cell of the range where you want the recalled
data to be input.

2. Press (Fg) (™) (F4) (RCL)(F2) (FILE) to display a data recall screen like the one shown
below.

* The “1st Cell” setting will show the name of the Fecall From File Mem

cell you selected in step 1. :
= e :

3. Input the File number (1 to 6) of the File Memory whose data you want to recall, and
then press [Exg.

4. Press (F6)(EXE) or the key to recall the data.

® To recall data from a Mat Memory to a spreadsheet

1. On the spreadsheet, select the upper left cell of the range where you want the recalled
data to be input.

2. Press (Fg) (™) (F4) (RCL) (F3) (MAT) to display a data recall screen like the one shown
below.

* The “1st Cell” setting will show the name of the Fecall From Mat. Mem

cell you selected in step 1. = = 0

3. Input the name (A to Z) of the Mat Memory whose data you want to recall, and then
press [Exg.

4. Press (F6) (EXE) or the key to recall the data.

® To use a variable in a spreadsheet

You can include variable names (A to Z) in constants or formulas you input into
spreadsheet cells. When you do, the value currently assigned to the applicable variable to
be recalled.

If 1 is assigned to variable A and 2 is assigned to variable B, for example, inputting =A+B
into cell A1 will cause 3 to be displayed for cell A1.

=A+E
FILEJEDITJOEL JTHE JINCHIS
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Chapter

eActivity

An eActivity is both a documentation tool and a student notebook.
As a documentation tool, a teacher can create electronic examples

and practice problems with accompanying text, mathematical
expressions, graphs, and tables.
eActivities also provide the student the means to explore problems,

document their learning and problem solving by entering notes, and
share their learning by saving their work to a file.

10-1 eActivity Overview

10-2 Working with eActivity Files

10-3 Inputting and Editing eActivity File Data
10-4 Using Matrix Editor and List Editor

10-5 eActivity File Memory Usage Screen
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10-1 eActivity Overview

eActivity lets you input and edit text, mathematical expressions, and application data, and
save your input in a file called an “eActivity”.

H Using the e+ ACT Mode

On the Main Menu, select the e+ ACT icon.
* This displays a file list screen like the ones shown below.

eAct List [ ] sAct List [ ]
Ho Files COHICS T4
GEQ 264
EEIE’I
HEL
When there are no files stored When there are files stored in
in the e« ACT mode the e« ACT mode

M File List Function Menu

The following describes the functions of the file list function menu.
* {OPEN} ... {opens the eActivity file or folder that is currently selected on the file list}
* {NEW} ... {creates a new eActivity file}
* {DEL} ... {deletes the eActivity file that is currently selected on the file list}
* {SRC} ... {starts a file search operation}

* {SD}/{SMEM} ... {changes the memory area} (fx-9860G SD only)
When the file list currently shows Storage Memory contents, the menu
for this function key is “SD” (for switching to SD card contents). When
SD card contents are displayed, the function key menu is “SMEM” (for
switching to Storage Memory contents).

# When there are no eActivity files, only the # 128 kbytes or more of free storage memory is
[F2(NEW) and (Fg)(SD/SMEM) function keys required to enter the e « ACT mode the first time.
are displayed. A Memory ERROR will occur if there is not

enough free memory available.
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l Workspace Screen Function Menu

Opening an eActivity file displays a workspace screen that shows the current contents of the
eActivity.

The sample below shows the parts that make up the eActivity workspace. Note that not all of
the eActivity can be displayed in a single screen. The heavy line in the example shows what
is currently on the display, while the lighter line shows the part of the eActivity that is not
displayed. You can view all of the parts of the eActivity by scrolling the screen contents
upwards and downwards.

You can use the workspace screen in insert text, formulas, application data strips, and other
data into an eActivity.

======S|.:|M|.:'|_E1 =======
An eAcLiwvity file
can contain text
along with
arFlication data.

Text lines

Draw = ararh |GRPH—— Strip

Calculation i= also
available in_ an
|ehctivite Tile.

2 2
Math lines [Sin %] +[GDS %]
Ans+123

124
a Stop line

123

An=—1

—

The content of the workspace function menu depends on the line (or strip) that is currently
selected.
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B Text Line Function Menu

« {FILE} ... {displays the FILE submenu}
* {SAVE} ... {saves the file you are editing, overwriting the previous (unedited) version}
* {SV+ AS} ... {saves the file you are editing under a new name (Save As)}

* {OPT} ... {performs Storage Memory or SD card garbage collection}
For more information, see “Optimizing the Storage Memory or SD Card
Memory” (page 12-7-17).

* {CAPA} ... {displays the size of the currently open eActivity file and how much memory
is available for use by the current file}

* {STRP} ... {inserts a strip}
* {TEXT]} ... {changes the current line from a text line to a math line}

* {CHARY]} ... {displays a screen for selecting various mathematical symbols, special
symbols, and accented characters}

* {A<>a} ... {toggles between upper-case and lower-case input}
This function is available only during alpha input (page 1-1-3)

* {JUMP} ... {displays the JUMP submenu}
¢ {TOP} ... {moves the cursor to the top of the file}
* {BTM} ... {moves the cursor to the bottom of the file}
* {DEL +L} ... {deletes the line that is currently selected or where the cursor is located}

« {INS} ... {displays an insert submenu for inserting a new line above the line that is
currently selected or where the cursor is located}

* {TEXT} ... {inserts a text line}
¢ {CALC} ... {inserts a math line}
¢ {STOP} ... {inserts a stop line}

* {MATH} ... {displays a MATH menu for natural input of matrices and mathematical
functions}
For more information, see “Using the MATH Menu” (page 1-3-10).

* {»MAT} ... {displays the Matrix Editor (page 2-8-2)}
« {P-LIST} ... {displays the List Editor (page 6-1-1)}
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H Math Line and Stop Line Function Menu

* {FILE} ... Same as {FILE} under “Text Line Function Menu” (page 10-1-3).
* {STRP} ... Same as {STRP} under “Text Line Function Menu” (page 10-1-3).
* {CALC]} ... {changes the current line from a math line to a text line}

* {MATH} ... {displays a MATH menu for natural input of matrices and mathematical
functions}

For more information, see “Using the MATH Menu” (page 1-3-10).
* {INS} ... Same as {INS} under “Text Line Function Menu” (page 10-1-3).
* {(JUMP} ... Same as {JUMP} under “Text Line Function Menu” (page 10-1-3).

* {DEL <L} ... {deletes the line that is currently selected or where the cursor is located}
Note that deleting a math line deletes both the input expression and the
result.

« {»>MAT]} ... {displays the Matrix Editor (page 2-8-2)}
* {LIST]} ... {displays the List Editor (page 6-1-1)}
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H Strip Function Menu
* {FILE} ... Same as {FILE} under “Text Line Function Menu” (page 10-1-3) except for
{SIZE}.

* {SIZE} ... {displays the size of the strip that is currently selected or where the cursor is
currently located}

* {STRP} ... Same as {STRP} under “Text Line Function Menu” (page 10-1-3).
* {INS} ... {inserts a new line above the currently selected strip}

* {TEXT} ... {inserts a text line}

¢ {CALC} ... {inserts a math line}

* {STOP} ... {inserts a stop line}
* {CHARY} ... Same as {CHAR} under “Text Line Function Menu” (page 10-1-3).
* {A<>a} ... Same as {A«>a} under “Text Line Function Menu” (page 10-1-3).
« {JUMP} ... Same as {JUMP} under “Text Line Function Menu” (page 10-1-3).
* {DEL +L} ... {deletes the strip that is currently selected or where the cursor is located}
« {»-MAT} ... {displays the Matrix Editor (page 2-8-2)}
« {»-LIST} ... {displays the List Editor (page 6-1-1)}

Hl Basic eActivity File Operations

This section provides an overview of the following eActivity operations.
* Creating a new eActivity file
* Inputting text, numeric expressions, strips, and other data
* Accessing applications from a strip and using the application’s screen
* Saving an eActivity file

This overview is explained using the following example problem:
* Solve 2x2 + x — 3 = 0 (extract the roots of y = 2x2 + x — 3).
* Graph y = 2x? + x — 3 and confirm the above solution.
* Use G-SLV to extract the roots on the graph screen.
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1. From the main menu, enter the e - ACT mode.
2. Create a new eActivity file.
1. Press (F2(NEW).

2. On the dialog box that appears, enter up to eight characters for the eActivity file name,
and then press [Exg.

* This will display a blank workspace screen with a text line cursor (for text line input).

======F50LLE —====== .
1 Text line cursor

FILESSTRE RN AR G

3. Use the text line to input to type in comments, information about the eActivity
problem, etc.

1. Here we will input the text shown below.

Uses SOLVE and GRAFH
to solwe a auadratic

equation.l
FIEP BIIP [TenT WP r=al -

* Note that a text line does not perform auto word wrapping, so you need to insert
carriage returns manually where you want them by pressing [Exg.

2. After inputting all of the text you want, press [Exg.

* This will cause the cursor to move from the end of the text to the beginning of the next
line.

4. Use math lines to enter the expression (2x2 + x — 3 = 0) and solve it.
For this example, we will use the Solve function, configuring it with the following settings.
Initial Estimated Value: 0

Lower Limit: O
Upper Limit: 10

For details about using the Solve function, see page 8-6-9.

1. First, press (F3)(TEXT) to change to a math line. ======F50LIE =======
U=e= SOLLE and GRAPH
to solwve a Auadratic
equation.

FILEZSTRE O HATHITHE JIT

Math line cursor
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2. Specify the Solve calculation, and then enter the function.

(CALC) @(Solve) E====EEEBIEUE d=EEE;ﬁ=
awilelclolSlala i solvs a Suadratic
equal1on.

Solvel 22 +4-3.1

3. Input the initial estimate value, the lower limit, and the upper limit.

@ @ @ @ E] @ ======35S0LLIE =======
U=e= SOLLE and GRAPH
to solwve a |uadratic
equation.

Avel 22 42-3,0,8, 1601

4. Press [Bg to solve for x. — =======

* This will display the solution (x = 1) and move the io zolwe a auadratic
cursor to the beginning of the next line. equal.ion.
Solvel20Z+4-3, 8.8, 1::12_l

5. Press twice to close the option (OPTN) menu.

5. Now to draw a graph, insert a Graph strip into the eActivity.

1. Press (F2)(STRP). 5 rompemCT™
* This will display a dialog box with a list of Té FaF
i i Grarh Editor
insertable strips. 2{Table Edifor j]
Conics Grarh 11

FILEJSTRE AN CHAR I

2. On the list, select “Graph”, and then press (Bxg. Jses SOLVE and GRAFH
L . to =olve a Auadratic
* This will insert a Graph strip, ready for you to sauation.
input a fitle. Solvel2xZ+2-3, 8,8, 1@]1
L [GRPH
[FILEJSTREJIME JCHAEJRERE G
3. Type a title for the list (“Graph draw” for this Uses SOLVE and GRAPH
example), and then press [Exg. Tgﬂuiﬂgﬁ a Aquadratic
« This will register the title and highlight the strip. Solvel 242 eu-T. 8,8, 10)
1

NP NP Feal
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6. Graph the expression using the Graph strip.
1. While the “Graph draw” Graph strip you created in step 5 is selected, press [Exg.
* This will display a graph screen.
2. Press (F8) (G«>T) to display the Graph Editor screen.
3. Inline Y1, input the function (y = 2x2 + x — 3) you want to graph.

4. Press (Fg)(DRAW) to graph the function. \ /

\

* This will display a graph screen. Since the graph intersects the x-axis at —1.5 and 1,
we can conclude that the solution (x = 1) obtained in step 4 is valid. The —1.5 value
was not included as a solution because we specified a lower limit of 0.

* The graph drawn here is stored in the strip we created in step 5.
5. To return to the eActivity workspace screen, press B(&n).

7. Use G-SLV to extract the roots on the graph screen.
1. Select the Graph strip we created in step 5, and then press [Exg.
* This will display the graph screen and draw the graph we drew in step 6.
2. Use G-SLV to extract the roots of y = 2x2 + x — 3.
[F5) (G-SLV) (F)(ROOT) .. (Extracts first root.)
(TSRS (Extracts next root.)

V1=2kE+n=3 V1=2kE+n=3

g |
W T

=1 0

W=-1.5

* For details about using G-SLV, see page 5-11-9.
3. To return to the eActivity workspace screen, press B(&).

8. Save the eActivity file.

* Press [F1)(FILE)(F) (SAVE) to save the file. This will save the file you are editing by
replacing the currently stored version (if any).
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10-2 Working with eActivity Files

This section explains the different file operations you can perform from the eActivity file list
screen.

H Selecting a Memory Area to Display its Files

Pressing the function key toggles the eActivity list between Storage Memory and the SD
card loaded in the card slot.

When the function key menu is “SD”, it means that Storage Memory files are currently
listed. When the menu is “SMEM”, it means that SD card files are listed.

cHCt List. [ ] cHCt List. [ ]
COMICS : T4E COMICS 644
GEQ : 268 GEQ : 164
GRAPH : [=a[5) GRAPH : SA4
INTEG : &4 IHTEG : Sdd

[OPEH JHE L) = [OPEH JHE L) = B HERY

Storage Memory file list SD card file list

M eActivity File Operations

¢ To create a new file
1. While the file list screen is displayed, use the function key to select the memory
area (Storage Memory or SD card) where you want to create the new file.
* If the eActivity workspace screen is displayed, press the key to display the file
list. Then perform step 1.
2. If you want to create the file in a specific folder, use @ and @ to highlight the folder
you want, and then press (F1) (OPEN) or (exg.

eAct. List. [FOLDER1 14 Folder name
CONICS P T4
GEQ : 258
GRAPH : SEE

IMTEG :
[0 EH JHEWJOEL JSRC)
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* You do not need to open a folder if you want to create the new file in the Storage
Memory or SD card root directory.

* For information about creating a new folder, see “Creating a Folder in Storage
Memory or on an SD Card” (page 12-7-5).

3. Press [F2) (NEW).

* This displays a dialog box for inputting a file name.

|E'F|E-t-i\.-'it-':—' Hame |

4. Enter up to eight characters for the eActivity file |======I35IIILUE ======= |
name, and then press (Exg.
* This displays a blank workspace screen. Cursor
* The following are the characters you can use in a file name:
Athrough Z, {, },’, ~, O through 9

® To open a file

1. While the file list screen is displayed, use the function key to select the memory
area (Storage Memory or SD card) that contains the file you want to open.

2. If the file you want to open is in a folder, use @ and @ to highlight the folder, and
then press (F1)(OPEN) or [Exg.

3.Use @ and & to highlight the file you want to open, and then press ([F1)(OPEN) or

EXE) *1.

* This will open the file.

*11f a memory error occurs in step 3, delete
capture memory contents and clipboard data,
or try moving the data to your computer’s hard
disk or an SD card.
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® To delete a file

1. While the file list screen is displayed, use the function key to select the memory
area (Storage Memory or SD card) that contains the file you want to delete.

2. If the file you want to delete is in a folder, use @ and @ to highlight the folder, and
then press (F1)(OPEN) or [Exg.

3.Use @ and & to highlight the file you want St [ iat T ]
Leletle
to delete, and then press (F3J(DEL). SRCLivitys
Yes:i[F11]
Mo :LF&1]

[0FEHJHELLIOEL JSRC)

4. In response to the confirmation message that appears, press (Fi)(Yes) to delete the file,
or [F8)(No) to cancel the delete operation without doing anything.

e To search for a file

1. While the file list screen is displayed, press [F4(SRC). [Gearch
* This displays a file search dialog box. LA
2. Enter part or all of the name of the file you want to find.

* Note that file name characters are searched from left to right. This means that if you
enter “IT” here, names such as ITXX, ITABC, and IT123 will be hits, but names like
XXIT and ABITC will not be hits.

3. Press [pg. EAct List [ ]
* If a file name that corresponds to the text you T
input in step 2 is found, the name will appear
highlighted on the file list.

[0FEHJHELLIOEL JSRC)

* The message “Not Found” will appear if a match cannot be found. Press the key
to close the message dialog box.
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10-3 Inputting and Editing eActivity File Data

The following shows the type of eActivity file data you can input and edit.

======SHMF‘LE1 =======
An eActiwvity file
can conlain text
along with
aFrrlication data.

Text lines

braw a srarh [GEFHJ— strip

Calculation i=s also
available in_an
eAcLivity file.

Z z
i AL I
Math lines [51r‘| E-] +[E’DS 6]
An=+123
124
a Stop line

123

S |Ans—-1

Text line

A text line can be used to input characters, numbers, and expressions as non-executable
text.

Math lines

Math lines let you perform calculations in an eActivity. When you input a mathematical
expression, the result appears, right justified, in the next line. You can perform the same
operations as the ones you use in the RUN « MAT mode while “Math” is selected as the Input
Mode.

Stop line
A stop line can be used to stop calculation at a particular point.

Strip

A strip can be used to embed data from Graph, Conics Graph, Spreadsheet, and other
applications into an eActivity. There is also a Notes strip, which can be used to insert data
from Notes, which is the eActivity text editor.
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H Navigating around the eActivity Workspace Screen

¢ To scroll the eActivity workspace screen vertically
The workspace screen can be scrolled line-by-line, or screen-by-screen.

* Pressing @ while the cursor is in the top line of the workspace screen will scroll one line
upwards. Pressing ® while the cursor is in the bottom line will scroll one line
downwards.

* To scroll screen-by-screen, press @ or @.

¢ To jump to the top or the bottom of the eActivity workspace screen
* To jump to the top of the screen, press (F8) (™) F1) (JUMP) [F1)(TOP).
* To jump to the bottom of the screen, press (Fg) () (F1) (JUMP) (F2) (BTM).

H Using a Text Line

A text line can be used to input characters, numbers, and expressions as non-executable
text.

e To input into a text line

1. On the eActivity workspace screen, change the line where the cursor is currently
located into a text line, or insert a new text line.

* “To change the current line into a text line” (page 10-3-3)
* “To insert a text line” (page 10-3-3)

2. Input the text or expression you want into the text line.
* “Inputting and Editing Text Line Contents” (page 10-3-4)
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¢ To change the current line into a text line
1. On the eActivity workspace screen, check the menu of the (F3) function key.

« If the (F3) key menu is “TEXT”, it means that the current line is already a text line. In
this case, you can input text in the line without performing step 2, below.

« If the (F3) key menu is “CALC”, it means that the current line is a math line. Perform
step 2, below, to change it to a text line.

2. Press (F3](CALC) to change the math line to a text line.

Text line cursor —Activit»-1
This iz @ aus

. oom
sin ¢
8.5

[ B [TEwT WD fReal o
I

key menu becomes “TEXT".

* You cannot use the above procedure to change to a text line while a strip is selected. In
this case, you need to perform the procedure under “To insert a text line” or move the
cursor to a line that is not a strip.

e To insert a text line

To insert a text line while the cursor is

located here: Perform this key operation:

In a text line F8(>) [E3)(INS) [F) (TEXT)
In a math line [E) (INS) (ED(TEXT)
In a strip E3 (INS) (ED(TEXT)

The text line is inserted above the line or the strip where the cursor is currently located.
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¢ Inputting and Editing Text Line Contents

* You can input up to 255 bytes of text into a text line. Scroll arrows (<4 ») will appear on
the left and right sides of the text line to let you know there is additional text that does not

fit within the text line display area. In this case, you can use the left and right cursor keys
to scroll the text.

* The (F§) (A«<>a) function key toggles between upper-case and lower-case input. This

function is available only during alpha input (page 1-1-3). The text line cursor is “i” while
upper-case input is selected, and “4” during lower-case input.

* You can input a carriage return into a text line by pressing [Exg. Note that there is no
return display symbol.

¢ To clear all of the text in the text line where the cursor is located, press the key.

H Using Math Lines

A math line lets you input a calculation into an eActivity file, and then perform the same
calculations you use in the RUN « MAT mode while “Math” is selected as the Input Mode.
Math lines always have two parts: an input expression and a result.

eActivity calculations are different from RUN « MAT mode calculations as described below.

* When you input a mathematical expression into an eActivity, the Input Mode (page

1-3-8) always changes to “Math”, regardless of the calculator’s current input mode
setting.

* You can input stop lines in an eActivity.

# When you input a mathematical expression # Pressing (Fe)(>) (F4) (MATH) displays the MATH
into a text line, the Input Mode (page 1-3-8) submenu. You can use this menu for natural
always changes to “Math”, regardless of the input of matrices, differentials, integrals, etc. For
calculator’s current input mode setting. details about input using the MATH menu, see

“Using the MATH Menu” (page 1-3-10).
# Any mathematical expression you input into a
text line is non-executable.
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¢ To input a calculation formula into an eActivity

1. On the eActivity workspace screen, change the line where the cursor is currently
located into a math line, or insert a new math line.

* “To change the current line into a math line” below
* “To insert a math line” (page 10-3-6)
2. Input the expression.

Example: @ (TC)@ @ ===;=?F||:T1 =======
* “Inputting and Editing Math Line Contents” ?ﬁ};”i?;l e
(page10-3-6) zin %I
Math line cursor——l
[TERT [CALE [FToF
3. To obtain the result of the calculation and display it, FI==TT'=='=EL |11 ===—===
press [Exg. Tﬁiéu%g}la
i &L
sin g
' H.5
[FILEJSTRE S EEEHN CHAr JETE IS

¢ To change the current line into a math line
1. On the eActivity workspace screen, check the menu of the (F3) function key.

« If the (F3) key menu is “CALC”, it means that the current line is already a math line. In
this case, you can input an expression in the line without performing step 2, below.

« If the (F3) key menu is “TEXT”, it means that the current line is a text line. Perform
step 2, below, to change it to a math line.

2. Press (F3)(TEXT) to change the text line to a math line.

======HCT1 =======
Actiwitx-1
This iz a ...
=in %
Math line cursor

FILESSTRP JETRATHITHE JID
I
This will cause the (F3) key menu to
change to “CALC”.

# You cannot use the above procedure to procedure under “To insert a math line” or move the
change to a math line while a strip is selected. cursor to a line that is not a strip.
In this case, you need to perform the
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e To insert a math line

To insert a math line while the cursor is

located here: Perform this key operation:

In a math line {5 (INS) 3 (CALC)
In a text line 8 (>) 3 (INS)E3 (CALC)
In a strip 3 (INS) 3 (CALC)

The math line is inserted above the line or the strip where the cursor is currently located.

¢ Inputting and Editing Math Line Contents

Math line content input and editing can be performed using the same procedures you use in
the RUN « MAT mode while “Math” is selected as the Input Mode (on the Setup screen).

H Using Stop Lines
Any time you change the expression in any math line of an eActivity that contains more than
one math line, pressing [ will cause all of the math lines to be recalculated.

Recalculation can take some time if there is a large number of math lines or if the math lines
include complex calculations.

To avoid having to wait for all the expressions to be recalculated each time you make a
change, you can insert a stop line below the math line(s) you are editing. Then when you
press B the calculator will re-calculate the math lines up to the stop line and then stop
automatically.

¢ To insert a stop line

To insert a stop line while the cursor is

located here:

Perform this key operation:

In a math line F5(INS)[E3(STOP)
In a text line [E8) (>) [E3) (INS) (F3) (STOP)
In a strip E3J(INS)([F3)(STOP)

The stop line is inserted above the line or the strip where the cursor is currently located.
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e Stop Line Example
The following screen shows how you can use stop lines to group calculation steps.

. 5235 TTIE A

i=in E}2+(c-:-5 Bl

=in
B,5 B

na =

cos

A: Substituting a value ( % here) for 6in the expression in line 1 executes (sin6)? + (cos6H)?

in line 3, and displays the result in line 4 (1). In this example, substituting any value in line
1 and pressing &g will produce a result of 1.

If we wanted to test various values for 6 without recalculating all of the math lines
underneath it, we could insert a stop line at the location shown above. Then, each time
we change the value of 0 and press [Exg, the calculator will re-calculate (sin6)? + (cos6)?
and then stop.

B: These math lines are not required to test various values for 6.
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H Inserting a Strip

A strip can be used to embed data from Graph, Conics Graph, Spreadsheet, and other
applications into an eActivity. Note that only one application screen (either the Graph screen
or Graph Editor screen in the case of GRAPH mode data, for example) can be used in each
strip.

A strip consists of a title field on the left, and a screen name field on the right.

Title Field ﬁ E Screen Name Field

You can input a strip title This is the name of the screen
up to 16 characters long. that the strip contains.

Using the @ and @ keys to move the highlighting to a strip and then pressing g will
display the applicable application screen.

An eActivite file
can conLain text
alona with

arrlicaltion data. U
Eraw_a srarh [GRFH] /
The data used to perform operations on an application screen called up from a strip
(functions used for graphing, etc.) is stored in the strip’s data memory. Because of this, any

data stored in the strip is available whenever you call up the application from there or even if
you switch the strip to another application.

======SAMPLE]l ======= }

# Though the applicable application screen fills # Separate data is stored in each strip’s data

the display when you call up an application memory, so if you create multiple strips that are
from a strip, eActivity continues running in the associated with the same application screen,
background. It is important to keep in mind the application screen for each strip will produce
that any operation you perform within the its own unique results.

application is an eActivity operation.

# Any data you input on an application screen
called up from a data strip is stored in the data
strip’s data memory, not in an application data
file.
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® To insert a strip

1. Move the cursor to the location where you want to ====== =======
insert the strip. Actiwitx-1
This i 3 ...
B.35
FILELSTRr d EIAIATHITN S J
2. Press (F2)(STRP). Do
* This will display a dialog box with a list of ? aF
i i Grarh Editor
insertable strips. TobTe Edifor
Conics Grarh +ls
[FN3 AP [Ehie T REP [
3. Use @ and @ to highlight the name of the strip for the type of data you want to
embed.
When you want to embed this type of data: Select this type of strip:
RUN - MAT mode calculation screen Run (Math)*!
GRAPH mode Graph screen Graph
GRAPH mode Graph Editor screen .
(Graph relation list) Graph Editor
TABLE mode Table Editor screen .
(Table relation list) Table Editor
CONICS mode Conics Graph screen Conics Graph
CONICS mode Conics Editor screen Conics Editor
STAT mode Stat Graph screen Stat Graph
STAT mode List Editor screen List Editor
EQUA mode Solver screen Solver
RECUR mode Recur Editor screen Recur Editor
Notes screen*? Notes
RUN « MAT mode Matrix Editor screen Matrix Editor
EQUA mode Simul Equation screen Simul Equation
EQUA mode Poly Equation screen Poly Equation
*"Run starts up in the Math input mode. *2Notes is an application that can be called up from

eActivity only. See “Using Notes” (page 10-3-18)
for more information.
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When you want to embed this type of data: Select this type of strip:
DYNA mode Dynamic Graph screen Dynamic Graph
TVM mode Financial screen Financial
S « SHT mode Spreadsheet screen SpreadSheet
4. Press . ===.==_=H|:T1 =======
* The strip is inserted above the line or the strip ?ﬁ}éu%éyél s
where the cursor is currently located. | |5EPH]
=in g
5. Press @ or ® to display the text input cursor, ======ACT1 [y—
and then enter up to 16 characters for the strip title. QET{;U%T&F;
* The text cursor will also appear if you start to input [[:-pau 3 -gr*.a;:-iq:a. [GRFH]
text without pressing @ or @ first. zipn X
[
6. Press [ to assign the title to the strip. ======ACT1 =======
Actiwitx-1
This is 3 «us
. |
sin Z

# Pressing the [ key while a strip is
highlighted (selected) as shown in steps 4 and
6 above will display the applicable application
screen. For details, see “To call up an
application from a strip” (page 10-3-12).
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¢ To change the title of a strip

1.Use @ and @ to highlight the strip whose title you [======ALCT ] =======
want to change. Activitx-1
This i= 3 ...
. X
sin 7
2. Input the new title.
* Press @ or ® to display the text input cursor, and then edit the current title.
======ACT1] === ACT1 =======
Actiwitx-1 Aotiwitw-1
Thiz iz 3 ... This i 3 ..
[fr-aw & ararh [GEFH]| |Creale a srarhi [GEFH|
N LT
sin & sin 7
* If you press a character key without pressing the ======ACT1 [y——
@ or ® key first, the current title will be cleared ?ﬁ'f{;”ié}';l
and the character will be input. [Ci = [GREH|

=in

(e

3. After making sure the title is the way you want, press [Exg.
* Pressing will cancel title input without changing the current title.
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e To call up an application from a strip

1. Use the @ and ® cursor keys to move the ======F e——
highlighting to the strip whose associated F":tlww 1
S This i= a3 ...
application you want to call up.

Create & ararh

sin £
En
FILEJSTREJTNE JoHAr] GRS R

2. Press [Exg.

* The application screen will be blank the first time
you call it up after inserting a strip.

3. Input data, graph, and perform any other operations you want on the application
screen.

* Operations you can perform on an application screen that you call up from an
eActivity strip are the same as those you can normally perform while the application is
running. For details about using each application, see the section of this User’s Guide
that explains that application’s mode.

* Also see “Practical Strip Examples” (page 10-3-13) for more information.

® To toggle between the eActivity workspace screen and the application
screen called up from a strip

Press (3).

* This will toggle between the two screens, displaying one in the front and sending the other
to the back.

# If you select a Conics Graph strip and press
B9 without inputting any graph data, the
Conics Editor screen appears in place of the
Conics Graph screen.
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¢ To switch from an application screen called up from a strip to another
application screen

Press [Z](:ﬁj). g —— rawy

¢ On the application list that appears, use @ and ® to FaF

highlight the name of the screen to which you want to Y]Grarh Editor
switch, and then press [B4). E Table Editor
Y

Conics Grarh 4

= = =

M Practical Strip Examples

This section provides real-life examples of how to insert strips into the eActivity workspace
screen, how to call up an application screen from a strip, and how to input data.

e Graph Strip Example
This example shows how to create a Graph strip to graph the function y = x2.

Things to remember...

* Though the graph screen is called up from the Graph strip, you need to switch to the Graph
Editor screen to input the function.

¢ To create a Graph strip

1. On the eActivity workspace screen, press (F2) (STRP), select “Graph” from the strip list
that appears, and then press [Exg.

e This will insert a Graph strip.

2. Input the strip title, and then press [Exg. ======fCT1 =======
Actiwite-1

* Here we will input “Graph draw”.

FILEL:TRE Jitie Johnk JEr=r

# For an actual example about how to switch # Even after using (2] (|:|n'|:|) to switch a strip
applications, see “Table Editor Strip Example” to another application, you can still use
(page 10-3-15). (S) to toggle between the eActivity

workspace screen and the application screen.
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3. Press [Bg to call up the graph screen.

* Since you have not input any data yet, the graph screen that appears will be blank.
4. Press (F§ (G«>T) to display the Graph Editor screen.

* This will display the current Graph strip’s Graph relation list. Since this list is
independent of the GRAPH mode Graph relation list, it will be blank because this is a

new Graph strip.

5. Input the function you want to graph (Y1 = X2in
this example).

6. Press (Fg)(DRAW) to graph the function.

* This will display the graph screen with a
graph of the function you input on the Graph
Editor screen.

7. To return to the eActivity workspace screen, press

& =) (). Activity-1
This i 3 ...
Gi-arh diraw
sin *
=
FILEJSTREJTME JCHARJGEEET I
8. Press [ again to call up the graph screen.
* This will re-graph the function you input in step 5.
# You can also paste a previously copied is not stored in the memory of the Graph strip. For
function from the clipboard into a graph screen  more information, see “Using Copy and Paste to
called up from a Graph strip. Note, however, Draw a Graph” (page 10-3-16).

that a graph produced by pasting the function
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e Table Editor Strip Example

In this example, we use a Table Editor strip to input the function y = x2, and reference “List 1”
of the List Editor for the x-variable range to generate a number table.

Things to remember...
» Use the Table Editor to input the function y = x2.

 Setup Table Editor (using the Setup screen) to reference “List 1” for the x-variable and
generate the numeric table.

* Call up the List Editor to input the data to be used as the range of the x-variable into List 1.

® To create a Table Editor strip

1. On the eActivity workspace screen, press (F2) (STRP), select “Table Editor” from the
strip list that appears, and then press (Exg.

* This will insert a Table Editor strip.
2. |nput the Stl’ip title, and then press @ ===.==_=H|:T1 =======
* Here we will input “Table create”. Activilr-1

TEL-E

3. Press [Bg to call up the Table Editor screen.
* This will display a blank Table Editor screen.

4. Input the function you want to use to generate Table Func  fv=
the table (Y1 = X2 in this example). =

Y3 [—1
Ydg: [—1
Y5 [—1

[—1

Li=H
[ESMCEL JTVPE]STVL JSET JIGT

5. Press [ENY (SET UP) to display the Setup screen.

* This will display the Table Editor Setup screen, with the “Variable” item highlighted.
6. Press [F2)(LIST). On the dialog box that appears, input “1” and then press [Exg.

* Specify List 1 as the variable for generating the number table.
7. Press to close the Setup screen.
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8. Call up the List Editor screen (page 6-1-1).
* Press (2] (|:?'|:|) to display the application list, select List Editor, and then press [Exg.

9. Input the values into List 1. Ligt | |List 2| Last 3]st u

ZUE
1 1

g 2
3 3
1]

10. Return to the Table Editor screen.

* Press (2] (|:|r"|:|) to display the application list, select Table Editor, and then press
EXEJ.

11. When the Table Editor screen appears, press [Exg.
b b

* This generates the number table for the function e
y = x2 using the values in List 1 as the x-variable [ 2 ll]
range. : :

1
[FoRHM [FAP [EnTT B-con [G-FLT
12. To return to the eActivity workspace screen, press (3).

H Using Copy and Paste to Draw a Graph

You can paste a previously copied function from the clipboard into a graph screen called up
from a Graph strip. If you do, however, the pasted data will not be reflected in the function
stored in the memory of the Graph strip. Use copy and paste when you need a quick,
temporary look at the graph produced by a function.

# After returning to the eActivity workspace # As you can see in this example all data and
screen in step 12, you can press [ to settings related to the application screen called
display the Table Editor screen, which will up from a strip are stored in strip memory.

contain the function you input. Pressing [
while the Table Editor screen is on the display
will return to the number table in step 11.
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® To use copy and paste to draw a graph

1. Perform steps 1 through 7 under “To create a ======fCT1 =======
Graph strip” (page 10-3-13) to create a Graph Actiwitx-1
strip with the title “Graph draw”. L Ty
* After completing step 7, check to make sure zin X
the Graph strip is highlighted on the eActivity
workspace screen. If it isn’t, use the @ and 1045 Johir JExEET

@ cursor keys to move the highlighting to
the Graph strip.

2. Press (F3)(INS) [F1)(TEXT) to input a text line.
3. Enter the following expression into the text line: Y = X2 — 1.

4. Use the @ and ® cursor keys to move the cursor to the expression you just input
(Y = X2—1), and copy it to the clipboard.

* See “To specify the copy range” (page 1-3-5) for details about how to copy text to the
clipboard.

5. Use the @ and ® cursor keys to move the
highlighting to the Graph strip, and then press [xg. \ /
e This will graph the function currently stored in
“Graph draw ” strip memory.

6. Press (9] (PASTE).
* This will graph the function that is on the \\ //
clipboard (Y = X2 - 1).
=L

7. To return to the eActivity workspace screen, press (3).
8. Press [ again to call up the graph screen.
* This will re-graph the function currently stored in “Graph draw” strip memory.

# Though the above example uses an expression from another application and then paste
expression that was copied from the eActivity it into eActivity.
workspace screen, you can also copy an

20050401




10-3-18
Inputting and Editing eActivity File Data

M Using Notes

Notes is a text editor that can be used only in eActivity. You can call up the Notes screen
from a Notes strip on the eActivity workspace screen.

======SHHFLE2 =======
An eActivite» file

can contain Lext
alons with
arrlicaltion data.

+20 Math InFul
ETable calcuylation

puEd L R ATl CHar ] G

FILEQSTREJIME JOHAR JEEEET IS

You can perform the following operations on a Notes screen.

® Input and edit text

Text is input at the current cursor position on the Notes screen. Input, editing, cursor
movement, and vertical screen scrolling operations are all identical to those you can perform
in an eActivity text line. For details about these operations, see “Inputting and Editing Text
Line Contents” (page 10-3-4) and “To scroll the eActivity workspace screen vertically”

(page 10-3-2). Note, however, that function menu assignments for Notes are different from
those used for text lines. See “Notes Screen Function Menu” below for more information.

e Copy and paste text

Use (8)(CLIP) to copy text and [@)(PASTE) to paste it. For more information, see
“Using the Clipboard for Copy and Paste” (page 1-3-5).

* Notes Screen Function Menu
The following describes the function menu of the Notes screen.

* {JUMP} ... {displays a JUMP menu that you can use to jump to the top (([F1)(TOP)) or the
bottom ((F2) (BTM)) of the data}

*{DEL-L} ... {deletes the line where the cursor is located}
*{INS} ... {inserts one new line above the line where the cursor is currently located}

*{MATH} ... {displays a MATH menu for natural input of matrices and mathematical
functions}
For more information, see “Using the MATH Menu” (page 1-3-10).

*{CHAR]} ... {displays a screen for selecting various mathematical symbols, special
symbols, and accented characters}

*{Aa} ... {toggles between upper-case and lower-case input}

20050401




10-3-19

Inputting and Editing eActivity File Data

H Deleting an eActivity Line or Strip

Use the following procedure to delete a line or strip from the eActivity workspace screen.
Remember that deleting a math line deletes both the expression line and the result line.

® To delete a line or strip

1. Use the @ and ® cursor keys to move the
highlighting to the strip you want to delete.

2. Press (Fg) (™) [F2)(DEL - L).

3. In response to the confirmation message that
appears, press (F1(Yes) to delete the line or strip,
or (F§)(No) to cancel the delete operation without
doing anything.

20050401
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H Saving an eActivity File

After inputting or editing data on the eActivity workspace screen, you can save it to a file
under a new name (Save As) or you can replace the previously saved version of the file you
are working on (Save). In the case of Save As, both the previous version and the new

version of the file are saved.

® To replace the existing file with the new version
On the eActivity workspace screen, press (F1)(FILE) (F1) (SAVE).

® To save a file under a new name (Save As)

1. Press (F1)(FILE)([F2)(SV « AS).

* This displays a dialog box for inputting a file name.

2. Enter up to eight characters for the eActivity file name, and then press [Exg.

* This will create a new file with the name you input in the same memory area (Storage
Memory or SD card) where the original file is located.

# If you press to quit eActivity while there
are unsaved edits on the screen, a message
will appear asking you if you want to save
first. When this message appears, you can
any one of the following.

¢ Press [F1(Yes) key to save your edits and
replace the previously saved version of the
file.

* Press (Fg)(No) to exit without saving.

¢ Press to return to the eActivity
workspace screen.

#

20050401

If a file already exists with the same file name
you input in step 2, a message will appear
asking if you want to replace the existing file
with the new one. Press [Fi)(Yes) to replace the
existing file, or (Fg)(No) to cancel the save
operation and return to the file name input
dialog box in step 1.
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10-4 Using Matrix Editor and List Editor

In addition to the strip operation for calling up application screens within eActivity (page
10-3-12), you can also use the eActivity function menu to cal up Matrix Editor and List Editor.

Ml Calling Up Matrix Editor

You can call up Matrix Editor to input a matrix into a math line on the eActivity workspace
screen.

Note

The data you create by calling up the Matrix Editor using the procedure below can be used in
the calculation line on the eActivity workspace screen only. It is different from and
independent of data you create by calling up the Matrix Editor from a strip or from the

RUN - MAT mode.

® To call up Matrix Editor
Perform one of the following operations on the eActivity workspace screen.

To call up Matrix Editor while the cursor

is located here: Perform this key operation:

In a text line 8 (>) [E8) (>) (FI) (> MAT)
In a math line [E8) (>) [E3) (> MAT)
In a strip 8 (>) [E3) (»>MAT)

® To return to the eActivity workspace screen from Matrix Editor
Press [EXT).

® To use Matrix Editor

Matrix Editor operations are identical to those you perform when you call it up from the
RUN « MAT mode. For more information, see “2-8 Matrix Calculations”.

¢ To perform matrix calculations using a matrix stored with Matrix Editor

Use the same procedures as those you use in the RUN « MAT mode to use an existing Matrix
Editor matrix on the eActivity workspace screen. For details see “Inputting and Editing
Matrices” (page 2-8-2), “Matrix Cell Operations” (page 2-8-5), and “Modifying Matrices Using
Matrix Commands” (page 2-8-10).
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H Calling Up List Editor
You can call up List Editor to input a list into a math line on the eActivity workspace screen.

Note
The data you create by calling up the List Editor using the procedure below can be used in
the calculation line on the eActivity workspace screen only. It is different from and

independent of data you create by calling up the List Editor from a strip or from the
RUN <« MAT mode.

e To call up List Editor
Perform one of the following operations on the eActivity workspace screen.

To call up List Editor while the cursor is

located here: Perform this key operation:

In a text line F8(>)[Fa (>)EJ(»LIST)
In a math line F8) (=) Fa (»LIST)
In a strip (F8) (>) [E@ (> LIST)

¢ To return to the eActivity workspace screen from List Editor
Press [EXT).

® To use List Editor

List Editor operations are identical to those you perform when you call it up from the STAT
mode.

See “3. List Function” and “Inputting Data into Lists” (page 6-1-1) for information about
inputting data to List Editor and performing List Editor calculations.

# The function menu arrangement when you Initial Function Menu
call up List Editor from the eActivity ] |
workspace screen is slightly different from the [EvTT [CEL. ECED
function menu arrangement when you call it
up from the STAT mode. The functions,

however, are identical. | 77 [T 758 [ETR |

[F1(TOOL) Function Submenu
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10-5 eActivity File Memory Usage Screen

The size of an eActivity file is limited. You can use the eActivity file memory usage screen to
check the current size and how much more memory is available for the eActivity file you are
working on. You can also display the size of the strip that is currently highlighted or where
the cursor is currently located.

¢ To display the eActivity memory usage screen

1. On the eActivity workspace screen, press CuT s
Ay Total Dala Size
ED(FILE)E2) (CAPA). T 17e8 Bwles
* This will display a screen like the one shown to yiFree Brles
the right, which shows the current size of the PFEEE??EE:{%?S E|

eActivity file (Total Data Size) and how much v
main memory is available for storage of additional SUE b Tl ChPig
data (Free Bytes).

2. To exit the memory usage screen, press .

* The maximum allowable size for a single eActivity file is approximately 30,000 bytes. The
actual maximum size depends on capture memory and clipboard use. The actual maximum
file size may be less than 30,000 bytes may be less, depending on how capture memory
and the clipboard are used.

¢ To display the strip memory usage screen
1.Use @ and ® to move the highlighting to the strip whose memory usage you want to

view.
2. Press (1) (FILE) (F5) (SIZE). —EET .
* This will display the memory usage screen for the ? Strie D%%E E;%ES
currently selected strip. ¥

Pres=i [EXIT]

.M
HIE TR [GF T [T B

3. To exit the memory usage screen, press .
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Chapter

System Settings Menu

Use the system settings menu to view system information and
make system settings. The system settings menu lets you do the
following.

* Make contrast settings
* Make Auto Power Off settings m
* Specify the system language

* View the operating system and application versions, and
the product ID
* Reset the calculator

11-1  Using the System Settings Menu
11-2 System Settings

11-3  Version/ID Number List

11-4 Reset
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11-1 Using the System Settings Menu

From the Main Menu, enter the SYSTEM mode and display the following menu items.

Sw»=tem Manaser

Fl:Contrast
FZiAuLo Power Off
F3iLanauase
F4:iller=ion
FSiReset

=>

[AFOJLAHG]VER JRSET)

* () (@) ... {display contrast adjustment}
* [F3(APO) ... {Auto Power Off time setting}
* (F3(LANG) ... {system language}

* F4(VER,) ... {version, ID}

* [F9(RSET) ... {system reset operations}
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11-2 System Settings

H Contrast Adjustment

Use the @ (Contrast) item to adjust display contrast.

While the initial SYSTEM mode screen is displayed, press (F1) (@) to display the Contrast
Adjustment screen.

ConLrast
[41Kew LB 1Ke
[
Liaht Lark

IHIT

* The ® cursor key makes display contrast darker.
* The @ cursor key makes display contrast lighter.

* [F9J(INIT) returns display contrast to its initial default.

Pressing or [EXT) (QUIT) returns to the initial SYSTEM mode screen.

You can adjust contrast while any screen besides the Main Menu is on the display by
pressing and then ® or @. To exit contrast adjustment, press again.

B APO Settings
You can specify either six minutes or 60 minutes as the Auto Power Off trigger time. The
initial default setting is six minutes.

While the initial SYSTEM mode screen is displayed, press (F2)(APO) to display the Auto
Power Off Setting screen.

Auto Powesr Off

Setlina 5 Min.

[E _[®0_

* FJ(6) ... 6 minutes
* [F2(60) ... 60 minutes
Pressing [EXT) or ) EXT) (QUIT) returns to the initial SYSTEM mode screen.
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H System Language Setting

Use LANG to specify the display language for built-in applications. You can also use add-ins
to install various other languages.

® To select the Mssage Language

1. From the initial SYSTEM mode screen, press (F3)(LANG) to display the Message
Language selection screen.

Mes=a9e Languase
[Eralizhl

SPano
Leutsch
Franzais
Portuaués

[ZEC MEH L]

2. Use the @ and @ cursor keys to select the language you want, and then press
(FD(SEL).

3. The pop up window appears using the language you selected. Check the contents and
then press [EXT).

Press or [EXT) (QUIT) to return to the initial SYSTEM mode screen.

® To select the Menu Language

1. From the initial SYSTEM mode screen, press (F3)(LANG) to display the Message
Language selection screen.

2. Press (F§(MENU). ?Enull,an?uase
nalis

N3l1sh

TEL [ELEP

3. Use the @ and @ cursor keys to select the language you want, and then press
(FD(SEL).

4. The pop up window appears using the language you selected. Check the contents and
then press [EXT).

* Press (Fg(MSG) to return to the Message Language selection screen.

Press or [EXT) (QUIT) to return to the initial SYSTEM mode screen.
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11-3 Version/ID Number List

The Version/ID Number list shows the following items.
* Operating system version
¢ Add-in application versions
* Add-in message data versions
* Add-in menu data versions
* Product ID
* User name

You can register the user name you want.

® To display version information

1. On the initial SYSTEM mode screen, press (F4(VER) to display the Version/ID Number
List.

Uer=siohn
Hl. 88,8688
Add-In ArrFlication

Message 4
HAME]

2. Use @ and O to scroll the screen. The contents of the list are shown below.

Operating system version

Add-in application names and versions*!
Message languages and versions

Menu languages and versions

User name

Press or [EXT) (QUIT) to return to the initial SYSTEM mode screen.

*1 Only installed add-ins are displayed.
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Version/ID Number List

® To register a user name

1. While the Version/ID Number list is displayed, press (F1)(NAME) to display the user
name input screen.

U=zer Hames
LA ]

2. Input up to eight characters for the user name you want.

3. After inputting the name, press to register it, and return to the Version/ID Number
list.

* If you want to cancel user name input and return to the Version/ID Number list without
registering a name, press [EX1).
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11-4 Reset

1. While the initial SYSTEM mode screen is displayed, press (F5(RSET) to display the
Reset Screen 1.

b EESET E b %
Fl:Setur Dala
FZ2iMain_Memories
F3:Add-In

F4:Storage Memories
FS:Add-In&Storase
F&:Hexl. Paae

. STUP) ... {setup initialization}
MAIN) ... {main memory data clear}

ED(
E2(
(F3)(ADD) ... {add-in application clear}
Ea)(
(

(F4) SMEM) . {storage memory data clear}
* [F5(A&S) ... {add-in application and storage memory data clear}

Pressing (F8) (™) on the above screen displays the Reset Screen 2 shown below.

RESET ok
Z&5torage
ialize ALl

¥

ain
nit
L Car

F&: Hext F'asle

¢ [F1J(M&S) ... {main memory data and storage memory data clear}
* F2(ALL) ... {all memory clear}
* [F3)(SD) ... {SD card format}

2. Press the function key that corresponds to the reset operation you want to perform.

3. In response to the confirmation message that appears, press [Fi)(Yes) to perform the
reset operation you specified, or (FgJ(No) to cancel.

4. A message appears to let you know when the reset operation is complete.
* For all memory clear: Press to restart the calculator and return to the Main Menu.
* Other: Press to clear the message.
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Chapter

Data Communications

This chapter tells you everything you need to know to transfer
programs between two CASIO Power Graphic calculators
connected using the cable that is equipped as a standard
accessory.

You can use the USB cable that comes with the calculator to
connect it to a computer to exchange images and other data.

12-1 Connecting Two Units

12-2 Connecting the Unit to a Personal Computer
12-3 Performing a Data Communication Operation
12-4 Data Communications Precautions

12-5 Image Transfer

12-6 Add-ins

12-7 MEMORY Mode

Important!

All of the references to SD card storage in this chapter apply only to the
fx-9860G SD, which is equipped with an SD card slot.
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Connecting Two Units

12-1 Connecting Two Units

The following procedure describes how to connect two units with the connecting cable that
comes equipped as a standard accessory.

® To connect two units

1. Check to make sure that the power of both units is off.

2. Remove the covers from the connectors of the two units.

3. Connect the two units using the cable.

4. Perform the following steps on both units to specify 3PIN as the cable type.
(1) From the Main Menu, enter the LINK mode.
(2) Press (F4)(CABL). This displays the cable type selection screen.
(3) Press (F2J(3PIN).

Cable

OOOO
CODOOC N
DDDD
o] s [ s [
o] ws e [wn]ws )
ooooo
ooooo
ooooo
Ooooo

# Models that are supported for this configura- # Be sure you keep the connector covers in a safe
tion are shown below. place so you can replace them after you finish
fx-9860G SD your data communications.
fx-9860G # Keep the connectors covered when you are not

using them.
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12-2 Connecting the Unit to a Personal
Computer

You can use the USB cable that comes with the calculator to connect it to a computer to
exchange images and other data.

For details on operation, the types of computer that can be connected, and hardware
limitations, see the user’s documentation for the FA-124 software that comes with the
calculator.

Some types of data may not be able to be exchanged with a personal computer.

¢ To connect the unit to a personal computer
1. Check to make sure that the power of the unit and the personal computer is off.
2. Connect the USB cable to your computer.
3. Remove the cover from the connector of the unit.
4. Connect the other end of the USB cable to the calculator.
5. Turn on the power of the unit, followed by the personal computer.

6. Perform the following procedure on the calculator to specify USB as the cable type.
(1) From the Main Menu, enter the LINK mode.
(2) Press [F4) (CABL). This displays the cable type selection screen.
(3) Press (F1)(USB).

* After you finish data communications, turn off power in the sequence: the unit first, and
then the personal computer. Finally, disconnect the equipment.

# The fx-9860G SD/fx-9860G also supports to # Data communication is supported with Windows
PC transfer of programs created with a CASIO computers (98 or later).
CFX-9850 series calculator.
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12-3 Performing a Data Communication
Operation

From the Main Menu, enter the LINK mode. The following data communication main menu
appears on the display.

Communicalion

Cable Trre tLUSE
Wakeur 20n
Carture :Memor»

LTI [FECH [ CHE L AHE] CAFT)

* {TRAN} ... {displays the data send screen}

* {RECV} ... {displays the data receive screen}

* {CABL)} ... {displays the cable type selection screen}

* {WAKE} ... {displays the wakeup setting screen}

* {CAPT} ... {displays the image transfer setting screen}

Communication parameters are fixed at the following settings.
e 3-pin serial port
* Speed (BPS): 9600 bps max. (Connected with CFX-9850 series)
115200 bps max. (Connected with another fx-9860G SD/fx-9860G)
e Parity (PARITY): NONE

* USB port
* Communication speed is in accordance with USB standards.
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H Performing a Data Transfer Operation

Connect the two units and then perform the following procedures.

Receiving unit

To set up the calculator to receive data, press (F2) (RECV) while the data communication
main menu is displayed.

Receiving...
AC iCancel

The calculator enters a data receive standby mode and waits for data to arrive. Actual data
receive starts as soon as data is sent from the sending unit.

Sending unit

To set up the calculator to send data, press [F1)(TRAN) while the data communication main
menu is displayed.

This displays the send data type selection screen. Select Data T»re

FliMain Memor:
FZ:5torase Memor:y

[FAIHES MERY

* {MAIN} ... {main memory data}
* {SMEM} ... {storage memory data}
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Performing a Data Communication Operation

Pressing (F1)(MAIN) or (F2)(SMEM) displays a screen for specifying the data selection

method.
Select Trans Trre Select Trans Trre
Fl:Select FliSelectl
FZ:Current.

When ([F1)(MAIN) is pressed When (F2)(SMEM) is pressed

* {SEL} ... {selects new data}
* {CRNT} ... {automatically selects previously selected data*'}

e To send selected data items (Example: To send user data)
Press (F(SEL) or [F2)(CRNT) to display a data item selection screen.

Maln_Mem

<LISTFILE> & T2
SETUF : 1a8a
W=DHTHAH : 134
&2564 Bwtes Free

ZEL [ALL TRAN

* {SEL} ... {selects data item where cursor is located}
* {ALL} ... {selects all data}
* {TRAN} ... {sends selected data items}

Use the @ and ® cursor keys to move the cursor to the data item you want to select and
press (F1)(SEL) to select it. Currently selected data items are marked with “»”. Pressing
(F&) (TRAN) sends all the selected data items.

* To deselect a data item, move the cursor to it and press (Fi)(SEL) again.

Only items that contain data appear on the data item selection screen. If there are too many
data items to fit on a single screen, the list scrolls when you move the cursor to the bottom
line of the items on the screen.

*1The previously selected data memory is
cleared whenever you perform either of the
following operations.

- Change the type of transfer data
- Change to another mode
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Performing a Data Communication Operation

oTo execute a send operation

After selecting the data items to send, press (Fg)(TRAN). A message appears to confirm that
you want to execute the send operation.

3= kd

Tran=mit OK7?

Yesi[F1]
Ho f[F&1]

[FEL [ALL TEAH

* [F(Yes) ... sends data
* [Fg)(No) ... returns to data selection screen

Press [F1)(Yes) to send the data.

TransmitLing...
AC :Cancel

* You can interrupt a data operation at any time by pressing (Ad).

The following shows what the displays of the sending and receiving units look like after the
data communication operation is complete.

Sending Unit Receiving Unit
Tr it [ —
A ComFlele! A Comrlele!

Press: [EXIT]

Press: [EXIT]

Press to return to the data communication main menu.

# Add-in applications, add-in languages, and
add-in menus are stored in the receiver’s
storage memory.

# A commercial add-in application cannot be
transferred.
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Performing a Data Communication Operation

H Specifying the Cable Type
Use the following procedure to specify the cable type for data communication.
1. On the data communication main menu, press Select Cable Trre
() (CABL). _ F1:USE cable
This displays the cable type selection screen. F2:3FPin cable
[O=E [FFIH

* {USB} ... {USB cable}
* {3PIN} ... {3-pin cable}

2. Press ([F1)(USB) or [F2)(3PIN) to select the cable type and return to the data
communication main menu.

H Configuring the Receiver’s Wakeup Feature

When Wakeup is turned on the receiver, the receiver turns on automatically when data
transfer starts.

When communicating between two calculators (3PIN selected as the cable type), the
receiver enters the receive mode automatically after it wakes up. When communication is
with a computer (USB selected as the cable type), connecting the USB cable to a computer
and then to the calculator (while the calculator is turned off) will cause the calculator to turn
on and enter the receive mode.

1. On the receiver’s data communication main menu, Wakeur Enable
press (F5)(WAKE). Fi:im
This displays the Wakeup setting screen. F2:0ff
[on [OFF

* {On} ... {turns Wakeup on}

* {Off} ... {turns Wakeup off}
2. Press (F1)(On).

This turns on Wakeup and returns of the data communication main menu.
3. Turn off the receiver.
4. Connect the receiver to the sender.

5. Starting a send operation on the sender causes the receiver to turn on automatically
and performs the data transfer operation.
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Data Communications Precautions
12-4 Data Communications Precautions
The following are the types of data items that can be sent.
Data ltem Contents oc‘:’ﬁ:g;ije

<PROGRAM> Program group
Program names Program contents (All programs are listed.) Yes
<MATRIX> Matrix group
MAT n Matrix memory (A to Z, and Ans) contents Yes
<LISTFILE> List file group
LISTn List memory (1 to 26, and Ans) contents Yes
LIST FILE n List file memory (1 to 6) contents Yes
Y=DATA Status, V-Wimdow contents, z00m factors No
<G-MEM> Graph memory group
G-MEM n Graph memory (1 to 20) contents Yes
<V-WIN> V-Window memory group
V-WIN n V-Window memory contents No
<PICTURE> Picture memory group
PICT n Picture (graph) memory (1 to 20) data No
DYNA MEM Dynamic Graph functions Yes
EQUATION Equation calculation coefficient values No
ALPHA MEM Alpha memory contents No
<F-MEM> Function memory group
F-MEM n Function memory contents No
STAT Stat result data No
TABLE Table data No
FINANCIAL Financial data No
<S-SHEET> Spreadsheet group
Spreadsheet data | Spreadsheet data _ No
names (All spreadsheet data are listed.)
RECURSION Recursion data No
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Data Communications Precautions

Overwrite
Data Iltem Contents Check*'
<CAPTURE> Capture memory group
CAPT n Capture memory (1 to 20) data No
SETUP Setup data No
OS and data shared by applications (clipboard,
SYSTEM replay, history, etc.), which is not included in No
the above
Add-in application | Add-in application data No
names (All add-in applications are listed.)

*1 No overwrite check: If the receiving unit already contains the same type of data, the
existing data is overwritten with the new data.

With overwrite check: If the receiving unit already contains the same type of data, a
message appears to ask if the existing data should be overwritten with the new data.

Data item name —[LMAT A ]
Already Exists
Overwrite OK?

tes
F& tHo
AC :Cancel
VES [N

* [F1)(YES) ... {replaces the receiving unit’s existing data with the new data}
* [FgJ(NO) ... {skips to next data item}

Note the following precautions whenever you perform data communications.

* An error occurs whenever you try to send data to a receiving unit that is not yet standing
by to receive data. When this happens, press to clear the error and try again, after
setting up the receiving unit to receive data.

* An error occurs whenever the receiving unit does not receive any data approximately six
minutes after it is set up to receive data. When this happens, press to clear the error.

* An error occurs during data communications if the cable becomes disconnected, if the
parameters of the two units do not match, or if any other communications problem
occurs. When this happens, press to clear the error, then correct the problem before
trying data communications again. If data communications are interrupted by the key
operation or an error, any data successfully received up to the interruption will be in the
memory of the receiving unit.

* An error occurs if the receiving unit memory becomes full during data communications.

When this happens, press to clear the error and delete unneeded data from the
receiving unit to make room for the new data, and then try again.
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Data Communications Precautions

B Exchanging Data with another Model Calculator

* The graph line style data of this calculator is interchangeable with the line color data of
the CFX-9850.
» Sending the following type of data to a CFX-9850 will cause an error.
X Any List, G-Mem, Pict, or F-Mem data other than the first seven data items
CFX-9850 supports up to six List, G-Mem, Pict, and F-Mem data items only.
X More than 255 cells of List data
CFX-9850 supports up to 255 List cells only.
X Any List data that contains a complex number
CFX-9850 does not support complex number input.
* Attempting to send any of the following types of data to a CFX-9850 will not cause an
error, but the data will not be stored in CFX-9850 memory.
Table setting data
Recursion data
Financial data
Spreadsheet data
Add-in application data
Hard copy memory
Setup data

* Sending V-Window x-dot data to the CFX-9850 will cause the data to become corrupted.
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12-5 Image Transfer

H Transferring Images to a Computer
Use the following procedure to capture calculator screen images to a computer. Perform this
procedure using FA-124 software running on the computer.
1. Use the USB cable to connect the calculator to the computer.
2. On the calculator, press (Fg)(CAPT). Carture Set. Mode

This displays the image transfer setting screen. F1i:Memors
F2:PC

[FEm [FC [GHF

e {Mem} ... {turns off image transfer}

¢ {PC} ... {turns on manual image transfer}

* {OHP} ... {turns on auto image transfer}
3. Press [F2(PC).

This turns on manual image transfer and returns to the data communication main
menu.

. On the calculator, display the screen you want to transfer.
. Use FA-124 to perform the transfer operation.

. On the calculator, press (CAPTURE).

. The screen data is sent to the computer.

N o o A

# Selecting “PC” (turns on manual image # The following types of screen images cannot be
transfer) automatically disables screen transferred to another calculator or computer
capture. using auto image transfer.

- The screen displayed during data transfer

- The screen displayed during a calculation

- The screen displayed after reset is performed
- The low battery screen
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H Auto Image Transfer to an OHP Unit

The following procedure sends the screen of this calculator to an OHP unit at fixed intervals.
1. Use the USB cable to connect the calculator to the OHP unit.
2. On the calculator’s data communication main menu, press (Fg) (CAPT).
3. Press (F3)(OHP).

This turns on auto image transfer and returns of the data communication main menu.

. Display the image you want to send.

. The displayed image is sent automatically to the OHP unit.

. To continue with auto image transfer, return to step 4.

. To stop auto image transfer, press (Fg)(CAPT)(F1)(Mem) on the data communication
main menu.

N o o A
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12-6 Add-ins

Add-in capabilities let you install separately available applications and other software to tailor
the calculator to suit your particular needs.

Add-ins are installed from a computer using the data communication described on page
12-3-1.

The following are the types of software that can be installed as add-ins.

e Add-in Application

After you install an application, its icon appears in the Main Menu, and you can run it just as
you would a built-in application.

® Built-in Application Upgrades
These are upgrades for the applications that are pre-programmed in the calculator's ROM.

® On-screen Message Language Data

This data is required to display on-screen messages in other languages. Installing this data
causes all on-screen messages to appear in the corresponding language.

® Function Menu Language Data

This data is required to display function menus in other languages. Installing this data
causes function menus to appear in the corresponding language.
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12-7 MEMORY Mode

This calculator has two separate memory areas: a “main memory” and a “storage memory.”
The main memory is a work area where you can perform input data, perform calculations
and run programs. Data in the main memory is relatively safe, but it can be deleted when
batteries go dead or when you perform a full reset.

The storage memory uses “flash memory,” so data is safe even when power is interrupted.
Normally, you would use the storage memory for data you need to store securely for long
periods and load it into the main memory only when you need it.

Use the MEMORY mode to transfer data between the main memory, storage memory and
SD card, and to perform other memory management operations.

From the Main Menu, select the MEMORY icon to enter the MEMORY mode and display its
initial screen.

Memor» Manager

FliMain Memor:
FZ:5torase Memor:y
FZ:SDh Card
F4:Backur .
Failptimizalion
MAIEMER] S D JERIEJOF T

* {MAIN} ... {displays main memory information}

* {SMEM} ... {displays storage memory information}

* {SD} ... {displays SD card memory information} (fx-9860G SD only)
* {BKUP} ... {main memory backup}

* {OPT} ... {storage memory, SD card optimization}
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MEMORY Mode

Hl Memory Information Screen

Press (F1)(MAIN) to display current main memory use information.

Maih_Mem

LMATRIX * : 43
4 PROGRAM > : 32
SETUP : 186l
62568 Brles Free

[FEC [NTEP ST

Press (F3)(SD) to display current SD card memory use information.

S0 Card L ]
DATAL.alm : TTE
DATAZ. alm : 234

248760 KBrLes Free
[EEcort ] sRC Jmb-FIRH-FIOEL )

* Use the cursor @ and ® keys to move the highlighting and check the number of bytes
used by each type of data.

* Line 7 shows how many bytes of memory are currently unused in the currently selected
memory (main, storage, or SD card).

* The first time you store data to the storage memory, the calculator will reserve a
management memory area automatically, which will reduce the “Free” value by 65535
bytes.

* On the main memory screen, < > indicates a data group. On the storage memory and SD
card screens, [ ] indicates folders.
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MEMORY Mode

Moving the highlighting to a data group or folder and pressing Ex§ will display the data group
or folder contents. Pressing will return to the previous screen.

When the contents of a storage memory or SD card folder are displayed, the first line of the
screen shows the name of the folder.

Main Mem Main Mem
ALFHA MEM  : 728
Eg :
: =
SYSTEM : 16 |
62796 Bvles Free 62796 Bvles Free
[ZEL [NTEY 6= [ZEL [NITEY 6=

Folder name 1
(Blank when the root |Storase Mem[FOLDER] 1
folder is displayed.)

«3lm :

® The following data can be checked.
Main Memory

Data Name Contents
ALPHA MEM Alpha letter variables
<MATRIX> Matrix group
MAT n (n =Ato Z, and Ans) Matrix
<LISTFILE> List file group
LISTn (n=11t026, and Ans) | List memory contents
LISTFILE n (n=1to 6) List File
STAT Stat result data
Y=DATA Graph expression
<G-MEM> Graph memory group
G-MEM n (n =1 to 20) Graph memory
<V-WIN> V-Window memory group
V-WIN n (n =1 to 6) V-Window memory
<PICTURE> Picture memory group
PICT n (n =1 to 20) Picture memory
DYNA MEM Dynamic Graph memory
TABLE Table data
EQUATION Equation data
FINANCIAL Financial data
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MEMORY Mode

Data Name Contents
<CAPTURE> Capture memory group
CAPT n (n =1 to 20) Capture memory
CONICS Conics setting data
<PROGRAM> Program group
Each program name Programs
<S-SHEET> Spreadsheet group

Each spreadsheet name

Spreadsheet data

Each add-in application name

Application-specific data

<F-MEM>

Function memory group

F-MEM 7 (n = 1 to 20)

Function memory

SETUP

Setup data

SYSTEM

OS and data shared by applications (clipboard, replay,
history, etc.), which is not included in the above

Storage Memory, SD Card*'

Data Name

Contents

*.g1m file names

Data items listed in the Main Memory table that has
been copied to storage memory or an SD card.
The names of these files have the extension “.g1m”.

eActivity data names

eActivity data stored in storage memory or on an SD
card.

Add-in software names
(Applications, languages,
menus)

Add-in applications, add-in languages, and add-in
menus stored in storage memory or on an SD card.

Folder names

Enclosed in square brackets ([ ]).

Unknown

Area that is unusable due to writing error, etc.

*1“No Data” is displayed when there is no data
in storage memory or on the SD card. The
message “No Card” indicates there is no SD

card loaded in the calculator.
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H Creating a Folder in Storage Memory or on an SD Card

Use the following procedure to create and rename folders in storage memory and on an SD
card.

® To create a new folder

1. While storage memory or SD card memory data is on the display, press [F4 (MK« F) to
display the folder name input screen.

2. Input up to eight characters for the name you want F
L

lder MHame
to give to the folder. ]

o
A

* Only the following characters are supported: A through Z, {, },’, ~, 0 through 9
Inputting any invalid character will cause an “Invalid Name” error.
* An “Invalid Name” also occurs if the name you input is already being used by an

existing file.
* To cancel folder creation, press [EXT).
3. Press [Bg to create the folder and return to the Storase Meml ]
storage memory or SD card memory information CLEULLERLL
screen.

333184 Brtes Free
ZEL (NIE7 EE G CIE (W

20050401




12-7-6
MEMORY Mode

e To rename a folder

1. On the storage memory or SD card memory information screen, select the folder you
want to rename.

2. Press (F5) (RN + F) to display the rename folder screen.

3. Input up to eight characters for the name you want Rename
to give to the folder. L ]

* Only the following characters are supported: A through Z, {, },’, ~, 0 through 9
Inputting any invalid character will cause an “Invalid Name” error.
* An “Invalid Name” also occurs if the name you input is already being used by an

existing file.
* To cancel folder creation, press (EXT).
4. Press (g to rename the folder and return to the Storagse Meml ]
storage memory or SD card memory information "Iy DHTH
screen.

333184 Brtes Free
ZEL (NIE7 EE G CIE (W

H Selecting Data

You can use the following procedures to select data for copy and deletion.

* Press (F1)(SEL) to select the currently highlighted item, which is indicated by the black
selection pointer (») appearing next to it. Pressing (F1)(SEL) again will deselect the item,
causing the selection pointer to disappear.
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* You can select multiple files, if you want.

Main Mem Main Mem
MALFHA HMEM : TZ2H BALFHA HMEM : TZ2H
: FED(SEL) :

SETUP : 186 - SETUP : 1806
SYSTEM : 18 SYSTEM : 18
62544 BrLes Free 62544 BrlLes Free
[FEC [NTEP ST [SEL [NTEY S

» Selecting a group or folder also selects everything inside of it. Deselecting a group or folder
deselects all of its contents.

Main Mem Main Mem
ALFHA HMEM : TZ24
ECLAT IO H 183 :
B |eMAT C 144
SVSTEN : 16 -
62544 Bytes Free 562544 Bvtes Free
[FEC [NTEP ST [SEL [NTEY S DEL

* If you select one or more individual items inside of a data group or folder, the black
selection pointer (») appears next to each item, while a white selection pointer (=)
appears next to the group or folder name.

Main Mem Main Mem
AT H : 48 = PH L e TR
MIAT E : o4 P e
| MHT L & 144 ] EXIT SYSTEM 18
%
62544 BrlLes Free 562544 BrlLes Free
[FEC [NTEP ST [SEL [NTEY S

* The current data selection is maintained when any of the following operations is performed.
Save/load execution

Search execution
* Returning to the MEMORY mode initial screen deselects all currently selected items.
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M Copying Data

You can copy data between main memory, storage memory, and the SD card.

® To copy from main memory to storage memory
Note
* The following procedure saves the selected data into a single file. You assign a name to
the file, which is stored in storage memory.
1. On the main memory data information screen, select the data you want to copy.

2. Press (F2)(COPY). [i] g-osa—tad
CorFy Lo

* This displays the storage memory/SD card
lecti x-9860G SD only).*! Storase Mem:i[1]
selection screen (fx only) 2poRaae Y

62544 Ertes Free
TEL (AP B9 [DEL )

pe

kA

3. Press (1] to select storage memory (fx-9860G SD

-
only).*2 uéW

* This displays the folder selection screen. FOLDERZ

£2544 Evtes Free .
ZEL (NIEP EZ [DEL J

4. Select the folder to which you want to copy the data.
* This displays the file name input screen.
5. Input the file name you want to give to the file.

* To cancel the copy operation, press [EXT).
6. Press [Exg.
* This copies the data.

7. The message “Complete!” appears when the copy operation is complete. Pressing
will return to the MEMORY mode initial screen.

*1Copying data from the storage memory or an F1le Nanme
SD card causes one of the screens shown
below to appear (fx-9860G SD only).
] = ]
Cor» Lo Cor» Lo

ui lain Men  :[11 r \’i E%é.?a’s‘z em: 3] r The file name input screen does not appear when

757420 Evtes Fres Z9573E Revles Free you copy data from storage memory or/and SD
[EEL () B0 (57 CI7 (W | | (SEL () B0 (5 EIE (e card to main memory.
Pressing (1] selects main memory and *2To copy to the SD card, press [2]. The “No Card”
copies the data, without displaying the folder error message will appear if there is no SD card

selection screen. loaded in the calculator.
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MEMORY Mode

Copying a *.g1m file to main memory restores the file to its original (non-g1m) type. Copying
a *.g1m file to an SD card copies it as a *.g1m file.

Performing a copy operation while data group (<MATRIX>, <LISTFILE>, <G-MEM>,
<V-WIN>, <PICTURE>, <PROGRAM>, <F-MEM>) is selected causes *.g1m to be appended
at the end of the each file contained in the data group.

M Error Checks During Data Copy
The following error checks are performed while a data copy operation is being executed.

Low battery check

The calculator performs low battery check before starting the data copy operation. If the
battery is at Level 1, a low battery error occurs and the copy operation is not performed.
Available memory check

The calculator checks to see if there is enough free memory available to store the copied
data.

A “Memory Full” error occurs if there is not enough memory available.
A “Too Many Data” error occurs when the number of data items is too great.

A “Fragmentation ERROR” occurs when there is enough free memory available, but a
garbage collection operation is required.

If a “Fragmentation ERROR” occurs, perform the optimization procedure (page 12-7-17).

Overwrite check

The calculator checks to see if there is any existing data at the copy destination with the
same name as the data being copied.

An overwrite confirmation message appears if there is data with the same name.

Cim 1l mt Comt mt

COCDATAL.alm 1
Already Exists
Overwrite QK7
Yesi[F1]
Ho = [F&]

* [F1)(Yes) ... overwrites the existing data with the new data
* [Fg(No) ... advances to the next data item without copying the data with the same name

* Pressing will cancel the copy operation and return to the MEMORY mode initial screen.
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MEMORY Mode

Overwrite check is performed for the following types of data only. All other types of data are
copied, without checking for data files with the same name.

* Programs

* Matrices

e List files

* Graph memories

* Dynamic Graph memories
* Spreadsheet data

Overwrite check is performed for data of the same type only. If different types of data have
the same name, the copy operation is performed without regard to the data with the same
name.

Overwrite check applies only to the destination of the copy operation.

Type mismatch error check

eActivity data, add-in applications, add-in languages, add-in menus, and backup data cannot
be copied to main memory. Attempting to do so will cause a type mismatch error.
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MEMORY Mode

Ml Deleting Files

Use the procedures in this section to delete main memory, storage memory, and SD card
data.

® To delete a main memory file
1. On the initial MEMORY mode screen press (F1)(MAIN).
* This displays a list of files that are in the main memory.

2. Select the file(s) you want to delete. You can select multiple files, if you want.

3. Press (Fg)(DEL).

M{Delete ALl The
Selected Dala?
Yesi[F1]

Mo :[F&l]
rereT " - T

* Press [F1)(Yes) to delete the file.
* Press (Fg) (No) to cancel the delete operation.

® To delete a storage memory file
1. On the initial MEMORY mode screen press (F2) (SMEM).
* This displays a list of files that are in the storage memory.
2. Select the file(s) you want to delete. You can select multiple files, if you want.
3. Press (Fg)(DEL).
* Press [F1)(Yes) to delete the file.
* Press (Fg) (No) to cancel the delete operation.

® To delete SD card files (fx-9860G SD only)
1. On the initial MEMORY mode screen press (F3)(SD).
* This displays a list of files that are in the SD card.
2. Select the file(s) you want to delete. You can select multiple files, if you want.
3. Press (Fg)(DEL).
* Press (F1)(Yes) to delete the file.
* Press (F§)(No) to cancel the delete operation.
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MEMORY Mode

H Searching for a File

Use the following procedures to search for a specific file in the main memory or storage
memory or on the SD card.

® To search for a file in the main memory *'
o0 000

Example

To search for all files in the main memory whose names begin with the
letter “R”

1. On the initial MEMORY mode screen press (F1)(MAIN).
* This displays a list of files that are in the main memory.

2. Press (F3)(SRC).
¢ Input the letter “R” for the keyword.

Search
[RA

* The first file name that begins with the letter “R” appears highlighted on display.

Main Mem
SYSTEM : 16
TRELE : 212
Y=DATA : 38

*1 You can input up to eight characters for the # The message “Not Found” appears if there are no
keyword.

file names that match your keyword.
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MEMORY Mode

® To search for a file in the storage memory

Example To search for all files in the storage memory whose names begin with

the letter “S”

1. On the initial MEMORY mode screen press (F2)(SMEM).

* This displays a list of files that are in the storage memory.
2. Press (F3)(SRC).

* Input the letter “S” for the keyword.

* The first file name that begins with the letter “S” appears highlighted on display.

Stgrase Mem

.alm
LUEMH. a1m

2368

¢ To search for a file in the SD card (fx-9860G SD only)

Example To search for all files in the SD card whose names begin with the letter

«R”

1. On the initial MEMORY mode screen press (F3)(SD).
* This displays a list of files that are in the SD card.
2. Press (F3)(SRC).
¢ Input the letter “R” for the keyword.

* The first file name that begins with the letter “R” appears highlighted on display.

S0 Card

-alm
TRIG.alm

# The message “Not Found” appears if there
are no file names that match your keyword.
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MEMORY Mode

H Backing Up Main Memory Data

You can back up all the data in the main memory and store it in the storage memory or on
the SD card. Later you can restore the backed up data to the main memory when necessary.

® To back up main memory data

1. On the initial MEMORY mode screen press
(F3) (BKUP).

2. Press (F1)(SAVE).

This displays the save location selection screen
(fx-9860G SD only).

e (1] ... storage memory
* (2] ..SDcard

3. Press (1] or (2] (fx-9860G SD only).
This displays a folder selection screen.

Bac kuF

Fl:Sawe Backur Data
F2ilLoad Backur Data
F95216 Bxle=z Free

[SHUEJL ORI

B - L
Save Lo

Storase Mem:i[l]
F] S0 Card i[2]

F
F95216 Bxle=z Free
[SRUE]L ORI,

FOLDERZ

F
393216 Bytes Free
[SAUEJLOAD

4.Use @ and O to select the folder where you want to save the data.

5. Press [Bg to start the backup.

# Backup data is saved in a file named
BACKUP.g1m.
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MEMORY Mode

The message “Complete!” appears when the backup operation is finished.
Press to return to the screen displayed in step 1.
The following message appears if there is already backup data in the storage memory.

[BACKUP.31m 1]

Already Exists

Overwrite OK?
Yesi[F1]

F Ho = [F&]

e = L

Press [F1)(Yes) to back up the data, or (Fg)(No) to cancel the backup operation.

A “Memory Full” occurs when there is not enough space available in the storage memory to
complete the backup operation.

¢ To restore backup data to the main memory
1. On the initial MEMORY mode screen press (F4) (BKUP).

* On the screen that appears, you can confirm whether or not there is backup data in
the storage memory.

2. Press (F2)(LOAD). Er=l

This displays the restore source data selection Load from

screen (fx-9860G SD only). SEDEEEE Mem

F
395216 Erles Fres

[SHUEJLORD
¢ (1 ... Restore from storage memory
* (2] ... Restore from SD card
3. Press (] or (2] (fx-9860G SD only). Byt
This displays the folder selection screen.
FOLDERZ

F
393216 Bytes Free
[SAUEJLOAD

4. Use @ and @ to select a folder.
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MEMORY Mode

5. Press (. Bt

i 7
* A message appears to confirm whether or not Dverurite OK:

Yest[F1]
you really want to restore the backed up data. HeZ  EFE ]

3916288 Byrtes Free
[SAUEJLOAD

Press (F1)(Yes) to restore the data and delete any data currently in the area.
Press (F6)(No) to cancel the data backup operation.

The message “Complete!” appears when the restore operation is finished.
Press to return to the screen displayed in step 1.

*1The message “No Data” will appear if there is
no backup data stored in memory. Pressing
(Exm) will return the screen in step 1.
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MEMORY Mode

H Optimizing the Storage Memory or SD Card Memory

Storage memory or SD card memory can become fragmented after many store and load
operations. Fragmentation can cause blocks of memory to become unavailable for data
storage. Because of this, you should periodically perform the storage memory or SD card
optimization procedure, which rearranges the data in the storage memory or SD card and
makes memory usage more economical.

® To optimize the storage memory

1. On the initial MEMORY mode screen press
(F5) (OPT) to optimize the storage memory.

2. Select the memory you want to optimize (fx-9860G T Ed
SD only). OFLimize

F
Fl Storase Mem:L[l]
E' S0 Card tLZ2]
F

S:0ptimization
T =P

[ERUEJOPT,

(1] ... storage memory
* (2] ... SDcard

3. Press (1 or (2] to start optimization. n

One Moment. Flease

I

The message “Complete!” appears when the optimize operation is complete.

Press to return to the initial MEMORY mode screen.

# In some cases, the amount of free memory
capacity may be unchanged when you check
it after performing the optimization procedure.
This does not indicate any problem with the
calculator.
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Chapter

Using SD Cards

(fx-9860G SD only)

You can use SD cards to store calculator data. You can copy main
memory and storage memory data to and from an SD card.

13-1 Using an SD Card
13-2 Formatting an SD Card
13-3 SD Card Precautions during Use s.,

Important!

* Always use an SD memory card. Operation is not guaranteed when another
type of memory card is used.

 Be sure to read the user documentation that comes with an SD card before
using it.

* Certain types of SD cards can slow down processing speeds.

* Certain types of SD cards and operating conditions can shorten battery life.

» SD cards have a write protect switch, which protects against accidental
erasure of data. Note, however, that you need to remove write protection
before you can copy data to or delete data from, or format a disk that is
write-protected.

* Static electric charge, electric noise, and other phenomena can delete or
corrupt card data unexpectedly. Because of this you should always backup
valuable data to other media (CD-R, CD-RW, MO disk, hard disk, etc.)
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Using an SD Card

13-1 Using an SD Card

Important!
* Always turn off the calculator before inserting or removing an SD card.

* Note that a card needs to be oriented correctly (proper side must be facing upwards, the
proper end must be inserted) when inserting it into the calculator. Trying to force card into
the slot while it is oriented incorrectly can damage the card and slot.

¢ Removing the Dummy Card

* Your calculator is shipped from the factory with a dummy card inserted in the SD card slot.
Before using an SD card, first use the procedure under “To remove the SD card” on page
13-1-2 to remove the dummy card.

e To insert an SD card

1. Orient the SD card so its back is facing upwards (in the same direction as the
calculator keyboard).

2. Carefully insert the SD card into the calculator's SD card slot.

OO
Front Back
Important!
* Never insert anything other an SD cards into the SD card slot. Doing so can damage the
calculator.

* Should water or any foreign matter ever get into the SD card slot, immediately turn off the
calculator, remove its batteries, and contact your original retailer or nearest CASIO
authorized service center.
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Using an SD Card

® To remove the SD card
1. Press in on the SD card and then release it.
* This will cause the card to pop part way out of the slot.
2. Grasp the SD card with your fingers and pull it out of the slot.

Important!

* Never remove the SD card while data is being transferred to it. Doing so not only stops the
data you are transferring to the card from being saved, it can also corrupt SD card
contents.

* Exerting undue force when removing an SD card can damage the card slot or the card.
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Formatting an SD Card

13-2 Formatting an SD Card

¢ Use the procedure under “11-4 Reset” to format an SD card.
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SD Card Precautions during Use

13-3 SD Card Precautions during Use

* SD card problems can normally be corrected by reformatting the card. However, it is
always a good idea to take along more than one SD card to avoid data storage problems.

« Card formatting (initialization) is recommended before using a new SD card for the first
time.

eIf an SD card has been formatted on a computer or other device, you can use it as-is
without reformatting. A computer or other device also will be able use an SD card that has
been formatted with the calculator.

* Never perform any of the following operations while the SD card is being accessed.
- Removing the SD card
- Connecting or disconnecting a USB cable
- Turning off the calculator

- When connected to a computer, exiting the FA-124 software or shutting down the
computer

* Note that an SD card needs to be oriented correctly (proper side must be facing upwards,
the proper end must be inserted) when inserting it into the calculator. Trying to force an SD
card into the slot when it is oriented incorrectly can damage the card and slot.

* Use of certain SD cards while calculator battery power is low can cause the display to go
blank without displaying the low battery warning message. If this happens, replace the
batteries.

B Recommended SD Card Types

Toshiba

SD-NA032MT  SD-NA064MT  SD-NA128MT  SD-NA256MT
SD-NA512MT  SD-FA128MT SD-FA256MT

SanDisk

SDSDB-64-J60 SDSDB-128-J60  SDSDB-256-J60
SDSDB-512-J60  SDSDH-256-903  SDSDH-512-903

For detailed information (specifications, features, etc.) about the SD card, contact the SD
card manufacturer.
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Error Message Table

1 Error Message Table

Message

Meaning

Countermeasure

Syntax ERROR

* lllegal syntax
e Attempt to input an illegal
command

* Press to display the error
and make necessary correc-
tions.

Ma ERROR

¢ Calculation result exceeds the
display range.

e Calculation is outside the input
range of a function.

* Mathematical error (division by
zero, etc.)

» Sufficient precision could not be
obtained for X calculation,
differential calculation, etc.

¢ Solution could not be obtained
for equation calculation, etc.

¢ Check input values and make
corrections to ensure that
values are within allowable
limits.

Go ERROR

@ No corresponding Lbl n for
Goto n.

@ No program stored in program
area Prog “file name”.

@ Correctly input a Lbl n to corres-
pond to the Goto n , or delete
the Goto n if not required.

@ Store a program in program
area Prog "file name”, or delete
the Prog “file name” if not
required.

Nesting ERROR

* Nesting of subroutines by Prog
“file name” exceeds 10 levels.

* Ensure that Prog "file name” is
not used to return from
subroutines to main routine. If
used, delete any unnecessary
Prog "file name”.

¢ Trace the subroutine jump
destinations and ensure that no
jumps are made back to the
original program area. Ensure
that returns are made correctly.

Stack ERROR

e Execution of calculations that
exceed the capacity of the
stack for numeric values or
stack for commands.

* Simplify the formulas to keep
stacks within 10 levels for the
numeric values and 26 levels
for the commands.

¢ Divide the formula into two or
more parts.
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Error Message Table

Message Meaning Countermeasure
Memory * Operation or memory storage * Keep the number of memories
ERROR operation exceeds remaining you use within the currently

memory capacity. specified number of memories.
* Simplify the data you are trying
to store to keep it within the
available memory capacity.
¢ Delete no longer needed data
to make room for the new data.
Argument * Incorrect argument specification * Correct the argument.
ERROR for a command that requires an
argument.
Dimension * lllegal dimension used during * Check the matrix or list
ERROR matrix or list calculations. dimension.

Range ERROR

@ Input of an improper V-Window
value.

@ V-Window range settings
exceeded when a graph is
redrawn.

@ Input of an improper value on the
range screen and use of that
value for execution.

@ The spreadsheet cell range was
exceeded by paste, recall, or
other cell operation.

(@ Change the V-Window value so
it is within range.

@ Redraw using the proper
settings.

@ Input a proper range value.
@ Repeat the procedure taking

care that the cell range is not
exceeded.

Condition * Execution of a calculation or * Check the conditions and make
ERROR function before all conditions any necessary corrections.
required for execution are met.
Non-Real ¢ Calculation that produces a * Change the Complex Mode
ERROR complex number when Real is setting to something other than
specified for the Complex Mode Real.
setting on the Setup screen, even
though the argument is a real
number.
Complex * List containing complex number * Change all data in the list to

Number In List

used in a calculation or operation
for which complex number data is
invalid.

real numbers.

Can’t Solve!
Adjust initial
value or
bounds. Then
try again

¢ A Solve calculation could not
obtain a solution within the
specified range.

* Change the specified range.
e Correct the input expression.
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Error Message Table

Message Meaning Countermeasure

No Variable No variable specified within a Specify a variable for the graph
graph function being used for function.

Dynamic Graph. Input a Solve equation that
No variable within a Solve includes a variable.
equation.

Com ERROR Problem with cable connection Check to make sure there is
or parameter setting during nothing wrong with the cable
program data communications. connection, and that parameters

are configured correctly.

Transmit Problem with cable connection Check to make sure there is

ERROR or parameter setting during data nothing wrong with the cable
communications. connection, and that parameters

are configured correctly.

Receive Problem with cable connection Check to make sure there is

ERROR or parameter setting during data nothing wrong with the cable
communications. connection, and that parameters

are configured correctly.

Memory Full Memory of receiving unit Delete some data stored in the
became full during program receiving unit and try again.
data communications.

Time Out A Solve calculation or integra- If you are performing a Solve
tion calculation was unable to calculation, try changing to the
satisfy convergence conditions. initial default estimated value.

If you are performing an
integration calculation, try
changing to a larger ol value.

Circular ERROR There is a circular reference Change cell contents to
(such as “=A1”in cell A1) in the remove the circular references.
spreadsheet.

Please The connection was dropped Reconnect and try again.

Reconnect for some reason while updating

the operating system.

Too Many Data

The number of data items is too
large.

Delete unneeded data.

Fragmentation

Memory must be optimized

Optimize memory.

ERROR before any more data can be
stored.
Invalid Name The file name you input Use the correct characters to

includes invalid characters.

input a valid file name.
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Error Message Table

Message Meaning Countermeasure
Invalid Type An illegal data type is specified. Specify valid data.
Storage The storage memory is full. Delete unneeded data.
Memory Full
No Card* There is no SD card loaded in Load an SD card.

the calculator.
SD Card Full* The SD card is full. Delete unneeded data.

Invalid file name
or folder name.*

Data or folders that are
supported by this calculator

cannot be found on the SD card.

Replace the card with one that
contains data/folders that are
supported by this calculator.

Invalid Card* A card that is not compatible Replace the card with a
with the calculator is loaded. compatible card.

Card is The SD card is write protected. Remove write protection.

protected*

Data ERROR A data error occurred. Check to make sure you are

writing correct type of data and
try again.

Card ERROR*

An SD card error occurred.

Remove and correctly insert
the SD card and try again. If
this error occurs again,
re-format the SD card.

Data is
protected*

The Read Only attribute of the
SD card loaded in the calculator
has been turned on using a
computer, etc.

Turn off the SD card’s Read
Only attribute.

*x-9860G SD only
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Input Ranges
2 Input Ranges
Function Input range f°! real Intt_ar_nal Precision Notes
number solutions digits
. As a rule However, for tanx:
9)0 ’ il
sinx | (DEG) lxl <9 (10°) | precisionis | Ixl % 90(2n+1): DEG
cosx (RAD) Ixl <5 x 107wrad 15 digits +1 atth Ixl £ w/2(2n+1): RAD
tanx | (GRA) Ixl < 1 x 10'°grad zate Al # w/2(2n):
10th digit.* Ixl # 100(2n+1): GRA
sin~'x
cos-x lxl =1 ) )
tan~'x Ixl <1 x 101
sin | |1 < 230.9516564
coshx . .
tanhx Ixl < 1 x101%©
sinh~'x Ixl <1 x 101
cosh™'x 1sx<1x10'0 u u
tanh™'x lxl <1
logx 1%x10°9< x <1 x 10100 . . * Complex numbers can be
Inx used as arguments.
10" -1x10" <x <100
& —1x 10" ! " » Complex numbers can be
< x =230.2585092 used as arguments.
Nx 0=sx<1x10'"°
X2 Ll <1 x 1050 " ! » Complex numbers can be
used as arguments.
1/x Ixl <1x10'°, x#0
3 " ! » Complex numbers can be
X el <1 x10™° used as arguments.
, 0=sx=69 , .
X (x is an integer)
Result < 1 x 107
nbr (n and r are integers) " "
nCr nr 9

O0sr=n,n<1x10"°

20050401




o-2-2
Input Ranges

Function

Input range for real
number solutions

Internal
digits

Precision

Notes

Pol (x, y)

Vx2 +y2<1x 10"

15 digits

As arule,
precision is
+1 at the
10th digit.*

Rec
(r.0)

[rl <1 x10'%°

(DEG) 161 <9 x (10%)°
(RAD) 161 <5x 10’ rad
(GRA) 161 < 1 x 10'°grad

However, for tan6:
161=90(2n+1): DEG
161 # m/2(2n+1): RAD
161=100(2n+1): GRA

0

0

lal, b, ¢ <1 x 100
0=bh,c

Ixl <1 x 10'%
Sexagesimal display:
Ixl <1 %107

Ax?)

x>0:

-1 x 10" < ylogx < 100
x=0:y>0
x<0:y=n, %ﬂ
(m, n are integers)
However;

-1 x10" < ylog Ix| < 100

« Complex numbers can be
used as arguments.

Ny

y>0:x#0
-1x 10" <1 logy < 100
y=0:x>0

. 2n+1
y<0:ix=2n+1,= -
(m # 0; m, n are integers)
However;
-1x 10 <L jog Iyl < 100

« Complex numbers can be
used as arguments.

(o

Total of integer, numerator
and denominator must be
within 10 digits (includes
division marks).

*For a single calculation, calculation error is £1 at the 10th digit. (In the case of exponential display,
calculation error is 1 at the last significant digit.) Errors are cumulative in the case of consecutive
calculations, which can also cause them to become large. (This is also true of internal consecutive
calculations that are performed in the case of Ax’), Vy, x/, *Jx, nPr, nCr, etc.)

In the vicinity of a function’s singular point and point of inflection, errors are cumulative and may
become large.
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Input Ranges
Function Input range
Binary, Values fall within following ranges after conversion:
octal, DEC: —2147483648 = x = 2147483647
decimal, BIN: 1000000000000000 = x = 1111111111111111 (negative)
hexadecimal 0 =x=111111111111111 (0, positive)
calculation OCT: 20000000000 = x = 37777777777 (negative)

0s=x=17777777777 (0, positive)
HEX: 80000000 = x = FFFFFFFF (negative)
0 = x = 7FFFFFFF (0, positive)
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Specifications

3 Specifications

Variables: 28

Calculation range:
+1 x 107% t0 £9.999999999 x 10° and 0. Internal operations use 15-digit mantissa.

Exponential display range: Norm 1: 102> Ixl, Ix| 210
Norm 2: 107> Ixl, Ixl 2 10"

Program capacity: 64000 bytes (max.)

Storage memory capacity: 1.5MB (max.)

Power supply:
Main: Four AAA-size batteries (LRO3 (AM4))
Back-up: One CR2032 lithium battery

Power consumption: 0.7 W

Approximate battery life
Main:
LRO3 (AM4): 300 hours (continuous display of main menu)
220 hours continuous operation (5 minutes calculation, 55 minutes display)
90 hours when an SD card is used (fx-9860G SD only)
1 year (unused with power off)
* Any of the following can shorten battery life.
- Certain SD card types or frequent SD card access
- Sequential program calculation execution

- Certain battery types
Back-up: 5 years

Auto power off:
Power is automatically turned off approximately six minutes or 60 minutes after last
operation.

Ambient temperature range: 0 °C to 40 °C

Dimensions: 24 mm (H) x 92.5 mm (W) x 184.5 mm (D)
1" (H) x 35/8" (W) x 7 /4" (D)
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Specifications

Weight: fx-9860G SD
Approx. 265 g (including batteries)

x-9860G
Approx. 260 g (including batteries)

Data Communications |

3-pin serial port
Method: Start-stop (asynchronous), half-duplex

Transmission speed (BPS):
115200 bits/second (normal)

9600 bits/second (When connected to CFX-9850/fx-7400 series; Send/Receive
commands)

38400 bits/second (Send38k/Receive38k commands)

<115200 bits/second>
Parity: EVEN
Bit length: 8 bits
Stop bit:
Send: 1 bit
Receive: 1 bit
Includes parity (None) 1-bit
X ON/X OFF Control: None

<9600, 38400 bits/second>
Parity: None
Bit length: 8 bits
Stop bit:
Send: 3 bits
Receive: 2 bits
Includes parity (None) 1-bit

X ON/X OFF Control: None

USB port
In accordance with USB 1.1 standards
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Key Index
4 Key Index
Key Primary Function Combined with Combd with
Trace . i X
) Selects 1st function menu item. Performs trace operation.
Zoom

&

Selects 2nd function menu item.

Performs zoom operation.

<
=
5
o
o)
2

@'.

Selects 3rd function menu item.

Displays V-Window
parameter input screen.

[7)]
=
@
=
o
=

Selects 4th function menu item.

Performs sketch operation.

o
[
=X
<

Selects 5th function menu item.

Performs G-Solve operation.

@
7
4

&

Selects 6th function menu item.

Switches display between
graph and text screens.

Combined with

Key Primary Function Combined with (s
Activates shift functions of other
SHI keys and function menus.
Displays option menu.
PRGM | .. . Displays program command
Displays the variable data menu. menu.
SET UP )
(W) Returns to the Main Menu. Shows the Setup screen.
[Al-Lock | Allows entry of alphanumeric Locks entry of alpha-
characters shown in red. numeric characters.
v_r |Press after entering value to Press before entering value |Enters

trace mode.

(Math input mode) mode.

calculate square. to calculate square root. character r.
Linear Input Mode:
Press between entering
. Press between two values to values for X & Y to show xth
K~ g " | t of tof v Enters
make second value exponent o root of y. character 6
first. Math Input Mode: ’
Enters ¥ (%z) in natural
input format.
QUIT | Back steps to the previous screen |Returns directly to initial
EXIT) | without making any changes. screen of the mode.
Moves cursor upward. Scrolls screen. | Scrolls one screen up in
@ |Switches to previous function in the e*ACT or RUN<MAT
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Key Index

Key

Primary Function

Combined with (siF)

Combined with

Moves cursor downward. Scrolls

Scrolls one screen down in

(@ |screen. Switches to next functionin  |the e*ACT or RUN+MAT
trace mode. (Math input mode) mode.
Moves cursor to left. Scrolls
@ |screen. Press after to display |Makes contrast lighter.
calculation from end.
Moves cursor to right. Scrolls
® |screen. Press after [EXg to display |Makes contrast darker.
calculation from beginning.
/A . . Enters the operator (£) for
Allows input of variable X, 6, and complex number polar Enters letter A.
T. format input.
10* B |Press before entering value to Press before entering

calculate common logalithm.

exponent value of 10.

Enters letter B.

Q
B
O

E

Press before entering value to
calculate natural logarithm.

Press before entering
exponent value of e.

Enters letter C.

@,
2
o

8

Press before entering value to
calculate sine.

Press before entering value
to calculate inverse sine.

Enters letter D.

Q
]
@
m

Press before entering value to
calculate cosine.

Press before entering value
to calculate inverse cosine.

Enters letter E.

tan" F | Press before entering value to Press before entering value Enters letter F
calculate tangent. to calculate inverse tangent. :
Linear input mode:
o Press between entering fraction values.|Inputs a mixed fraction.
== G |Math input mode: ) (Enabled only for the Math  |Enters letter G.
Enters an improper fraction (£)  |input mode.)
in natural input format.
atud N Converts between an
&) Converts fraction to decimal. improper fraction and Enters letter H.
mixed fraction.
¥ | |Enters open parenthesis in Press before entering value Enters letter |
formula. to calculate cube root. niers letter 1.
x* J |Enters close parenthesis in Press after entering value to E | J
formula. calculate reciprocal. nters letter J.
Transitions from an application
do K launched from an eActivity to
Enters comma. another application. (Enabled Enters letter K.
only in an eActivity.)
Toggles between an eActivity
& L |Assigns value to an Alpha memory |and the screen of an application

0

name.

launched from the eActivity.
(Enabled only in an eActivity.)

Enters letter L.

CAPTURE M

N

Enters number 7.

Captures the current screen
to Capture memory.

Enters letter M.
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Key Index
Key Primary Function Combined with (siF) Combmﬁd with
CLIP N Changes the shape of the
Enters number 8. cursor to indicate that the Enters letter N.
clipboard function is enabled.
PASTE O Pastes the character string
B Enters number 9. that is on the clipboard. Enters letter O.
Linear input mode:
Insert mode: Toggles between the insert
Ns  |Backspace function. mode and overwrite mode.
DEL Overwrite mode: Math input mode:
Deletes the character at the cursor | With natural input, inserts a
position. function into an existing ex-
pression (see page 1-3-13).
OFF | Turns power on. Turns power off
Clears the display. P '
CATALOG P ) .
@ Enters number 4. Displays the catalog function list| Enters letter P.
Q
5) Enters number 5. Enters letter Q.
R
6 Enters number 6. Enters letter R.
S
{@] Multiplication function. Enters open curly bracket. Enters letter S.
)E]T Division function. Enters close curly bracket. |Enters letter T.
Li&]u Enters number 1. Inputs List command. Enters letter U.
Mat V
@ Enters number 2. Inputs Mat command. Enters letter V.
w
3E) Enters number 3. Enters letter W.
[ X |Addition function.
Specifies positive value. Enters open bracket. Enters letter X.
1y Subtr_a_ctlon fun(_:tlon. Enters close bracket. Enters letter Y.
(=) |Specifies negative value.
i % | Enters number 0. Inputs imaginary number Enters letter Z.
(0] unit.
= SPACE| Enters decimal point. Enters character =. Enters a blank
J space.
™ " | Enables entrv of exoonent Inputs value of pi. Enters double
y P ’ Enters pi symbol. quotation mark.
Ans | Enter before value to specify as Recalls most recent
) |negative. calculation result.

B

Displays result of calculation.

Inputs a new line.
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P Button (In case of hang up)

5 P Button (In case of hang up)

Pressing the P button resets the calculator to its initial defaults.

P button

Warning!

Never perform this operation unless you want to totally clear the memory of the calculator. If
you need the data currently stored in memory, be sure to write it down somewhere before
performing the P button operation.

¢ Pressing the P button while a calculation operation is being performed (while the
calculator is performing a calculation internally) deletes all data in memory.

* You can also reset the calculator using front panel key operations (see 11-4 Reset). Use
the P button to reset only while the front panel keys are disabled for some reason.
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Power Supply

6 Power Supply

This calculator is powered by four AAA-size (LRO3 (AM4)) batteries. In addition, it uses a
single CR2032 lithium battery as a back up power supply for the memory.

If the following message appears on the display, immediately turn off the calculator and
replace main batteries as instructed.

Lo
Main Baltteries!

Fleasze Rerlace

If you try to continue using the calculator, it will automatically turn off in order to protect
memory contents. You will not be able to turn power back on until you replace batteries.

Be sure to replace the main batteries at least once every one year, no matter how much you
use the calculator during that time.

The batteries that come with this calculator discharge slightly during shipment and storage.
Because of this, they may require replacement sooner than the normal expected battery life.

Warning!

Main memory contents will be deleted if you remove both the main power supply and the
memory back up batteries at the same time. If you ever remove both batteries, correctly
reload them and then perform the reset operation.
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Power Supply

H Replacing Batteries

Precautions:

Incorrectly using batteries can cause them to burst or leak, possibly damaging the interior of
the calculator. Note the following precautions:

* Be sure that the positive (+) and negative (—) poles of each battery are facing in the proper
directions.

* Never mix batteries of different types.
* Never mix old batteries and new ones.

* Never leave dead batteries in the battery
compartment.

* Remove the batteries if you do not plan
to use the calculator for long periods.

* Never try to recharge the batteries Q i} ’“
supplied with the calculator. ":@
* Do not expose batteries to direct heat, &

let them become shorted, or try to take

them apart.

(Should a battery leak, clean out the battery compartment of the calculator immediately,
taking care to avoid letting the battery fluid come into direct contact with your skin.)

Keep batteries out of the reach of small children. If swallowed, consult with a physician
immediately.

® To replace the main power supply batteries
* Never remove the main power supply and the memory back up batteries from the calcula-
tor at the same time.

* Never turn on the calculator while the main power supply batteries are removed or not
loaded correctly. Doing so can cause memory data to be deleted and malfunction of the
calculator. If mishandling of batteries causes such problems, correctly load batteries and
then perform the RESET operation to resume normal operation.

* Be sure to replace all four batteries with new ones.
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Power Supply

1. Press (¢ (OFF) to turn off the calculator.
Warning!
*Be sure to turn the calculator off before replacing batteries. Replacing batteries with

power on will cause data in memory to be deleted.

2. Making sure that you do not accidently press the key, slide the case onto the
calculator and then turn it over.

3. Remove the back cover from the calculator by
pulling with your finger at the point marked .

4. Remove the four old batteries.

5. Load a new set of four batteries, making sure that
their positive (+) and negative (—) ends are facing in
the proper directions.

6. Replace the back cover.

7. Turn the calculator front side up and slide off its case.
Next, press to turn on power.

# Power supplied by memory back up battery # Do not leave the calculator without main power
while the main power supply batteries are supply batteries loaded for long periods.
removed for replacement retains memory Doing so can cause deletion of data stored in
contents. memory.

# If the figures on the display appear too light and
hard to see after you turn on power, adjust the
contrast.
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Power Supply

® To replace the memory back up battery

» Before replacing the memory back up battery, check to make sure the main batteries
are not dead.

* Never remove the main power supply and the memory back up batteries from the
calculator at the same time.

* Be sure to replace the back up power supply battery at least once 5 years, regardless of
how much you use the calculator during that time. Failure to do so can cause data in
memory to be deleted.

1. Press &™) (OFF) to turn off the calculator.

Warning!
* Be sure to turn the calculator off before replacing battery. Replacing battery with
power on will cause data in memory to be deleted.

2. Making sure that you do not accidently press the key, slide the case onto the
calculator and then turn it over.

3. Remove the back cover from the calculator by
pulling with your finger at the point marked .

4. Remove screw ® on the back of the calculator, and
remove the back up battery compartment cover.

5. Insert a thin, pointed non-metal object (such as a
toothpick) into the hole maked ® and remove the old
battery.
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Power Supply

6. Wipe off the surfaces of a new battery with a soft,
dry cloth. Load it into the calculator so that its positive
(+) side is facing up.

7. Install the back up battery compartment cover onto the
calculator and secure it in place with the screw.
Next, replace the back cover.

8. Turn the calculator front side up and slide off its case.
Next, press to turn on power.

Hl About the Auto Power Off Function

Calculator power turns off automatically if you do not perform any operation within the Auto
Power Off trigger time you specify. You can specify either six minutes or 60 minutes as the
trigger time (see “APO Settings” on page 11-2-1). To restore power, press (5.
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Batterij niet weggooien,
maar inleveren als
KCA

X

©)

CASIO Europe GmbH
Bornbarch 10, 22848 Norderstedt,
Germany

Important!
Please keep your manual and all information handy for
future reference.




CASIO

CASIO COMPUTER CO., LTD.

6-2, Hon-machi 1-chome
Shibuya-ku, Tokyo 151-8543, Japan

One or more of the following patents may be used in the product.
U.S.Pats. 4,794,553 4,794,554 5,166,897 5,210,708 5,535,317 5,539,867
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