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Getting Acquainted — Read This First! E]

Hl About this User’s Guide

e Model-specific Function and Screen Differences

This User’s Guide covers multiple different calculator models. Note that some of the functions
described here may not be available on all of the models covered by this User's Guide. All of
the screen shots in this User’'s Guide show the fx-9860GII SD screen, and the appearance of
the screens of other models may be slightly different.

e Math natural input and display

Under its initial default settings, the fx-9860GII SD, fx-9860GII, fx-9860GII s, or fx-9860G AU
PLUS is set up to use the “Math input/output mode”, which enables natural input and display
of math expressions. This means you can input fractions, square roots, differentials, and
other expressions just as they are written. In the “Math input/output mode”, most calculation
results also are displayed using natural display.

You also can select a “Linear input/output mode” if you like, for input and display of
calculation expressions in a single line. The initial default setting of the fx-9860GII SD, fx-
9860GII, fx-9860GII s, and fx-9860G AU PLUS input/output mode is the Math input/output
mode.

The examples shown in this User's Guide are mainly presented using the Linear input/output
mode. Note the following points if you are using an fx-9860GII SD, x-9860GII, fx-9860GII s,
or fx-9860G AU PLUS.

* For information about switching between the Math input/output mode and Linear input/
output mode, see the explanation of the “Input/Output” mode setting under “Using the Setup
Screen” (page 1-26).

* For information about input and display using the Math input/output mode, see “Using the
Math Input/Output Mode” (page 1-10).

® For owners of models not equipped with a Math input/output mode
(fx-7400GlII, fx-9750GII)...

The fx-7400GII and fx-9750GII do not include a Math input/output mode. When performing
the calculations in this manual on these models, use the linear input mode.

fx-7400GII and fx-9750GII owners should ignore all explanations in this manual concerned
with the Math input/output mode.

o [sur) (£3(V )

The above indicates you should press and then ([x3, which will inputa 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 (iEN) EQUA

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

e Function Keys and Menus

* Many of the operations performed by this calculator can be executed by pressing function
keys (F1) through (F6). The operation assigned to each function key changes according to
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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.

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

e Menu 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
{LIST} would be shown as: [OPTN]-[LIST].

* (F8)(>>) key operations to change to another menu page are not shown in menu title key
operations.

e Command List

The PRGM Mode Command List (page 8-37) 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]

B Contrast Adjustment

Adjust the contrast whenever objects on the display appear dim or difficult to see.

1. Use the cursor keys (@, @, @, ®) to select the SYSTEM icon and press [Exg, then
press (F1)( @D ) to display the contrast adjustment screen.

Contirast
[AIK e LIk
EEERREHEE -
Light Dar
IHIT

2. Adjust the contrast.
e The ® cursor key makes display contrast darker.
* The @ cursor key makes display contrast lighter.
e [F(INIT) returns display contrast to its initial default.

3. To exit display contrast adjustment, press [HEN .

Vi



l Examination Mode (fx-9860GII SD/fx-9860GI1/fx-9860GII s/fx-9860G AU
PLUS only)

The Examination Mode puts some limits on calculator functions, which allows it to be used
when taking an exam or test. Use the Examination Mode only when actually taking an exam or
test.

Entering the Examination Mode affects calculator operation as described below.

* The following modes and functions are disabled: ee ACT mode, MEMORY mode, E-CON3
mode, PRGM mode, vector commands, program commands (.4 (Output Command), : (Multi-
statement Command), « (Carriage Return)), data transfer, add-in applications, add-in
languages, user name editing.

* User data (main memory) is backed up. The backed up data will be restored when you

exit the Examination Mode. Any data created during an Examination Mode session will be
deleted when the Examination Mode is exited.

® Entering the Examination Mode
1. Press (™ (OFF) to turn off the calculator.
2. While holding down the and keys, press the key.
* This displays the dialog box shown below.

- Enter
Examinalion Mode™
Yes:i[F1]
Mo = [F&]
3. Press (F1)(Yes).
* Read the message on the dialog box that appears.
4. Press (F2).
* This displays the dialog box shown below.
EnLerinsa

Examination Mode
Fressi [EXIT]

5. Press .

* Only the settings below are saved before entering the Examination Mode.
Input/Output, Frac Result, Angle, Complex Mode, Display, Q1Q3 Type, Language
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e Calculator Operation in the Examination Mode

* Entering the Examination Mode causes an icon ([g]) to flash on the display. The flash rate of
the icon slows down about 15 minutes after entering the Examination Mode.

- EOTEL FACLILL S |COI’]
@ Enterina ‘1 |

* The icon inverts its colors ([{) to indicate that a calculation operation is in progress.

* In the Examination Mode, the Auto Power Off trigger setting is fixed at approximately 60
minutes.

* Pressing causes the dialog box shown below to appear. The dialog box shows the
elapsed time in the Examination Mode.

Elarsed Time
2iB@1:23

Fressi [EXIT]

You can restart the elapsed time count by performing one of the operations below.
- Press the RESTART button.
- Remove the calculator’s batteries.
- Delete Main Memory data.
- Re-enter the Examination Mode while already in the Examination Mode.
* The table below shows how certain operations affect the Examination Mode.

If vou do this: The calculator stays in Data input in Examination
y ) Examination Mode. Mode is retained.

Turp power off and then back on Yes Yes

again

Press the RESTART button Yes No

Remove the calculator’s batteries Yes No

Delete Main Memory data Yes No

e Exiting the Examination Mode
There are three ways to exit the Examination Mode.
(1) Exiting the Examination Mode by Connecting to a Computer

1. Use the USB cable to connect the calculator that is in the Examination Mode to a
computer.

2. When the “Select Connection Mode” dialog box appears on the calculator, press the
calculator’s (F1) key.

3. On the computer, start up the FA-124 software.
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4. On the computer, click the toolbar £ button.
* The dialog box shown below will appear when you exit the Examination Mode.

Exit
Examination Mode

Restart and
Festore memoriss
Press: [EXITI

* The FA-124 software will display an error message at this time, but just ignore it.
(2) Exiting the Examination Mode by Allowing 12 Hours to Elapse

Approximately 12 hours after entering the Examination Mode, turning on the calculator will
cause it to exit the Examination Mode automatically.

Important!

If you press the RESTART button or if you replace batteries before turning on the
calculator, it will re-enter the Examination Mode when turned on, even if 12 hours have
elapsed.

(3) Exiting the Examination Mode by Connecting to another Calculator

1. On the calculator that is in the Examination Mode (Calculator A), enter the LINK mode
and then press (F4) (CABL) [F2) (3PIN).

2. Use the SB-62 cable to connect Calculator A to another calculator that is not in the
Examination Mode (Calculator B).

3. On Calculator A, press (F2)(RECV).
4. On Calculator B*, enter the LINK mode and then press (F3] (EXAM) F1) (UNLK) (F1)(Yes).
* You could also transfer any data from Calculator B to Calculator A.
Example: To transfer setup data to Calculator A
1. On Calculator B, enter the LINK mode and then press (F1)(TRAN) 1) (MAIN) (F1) (SEL).
2.Use @ and @ to select “SETUP”.
3. Press (F1)(SEL)(F6) (TRAN)[F1(Yes).
* Calculator with Examination Mode function
* The [§ icon will disappear from the display when the calculator exits the Examination Mode.

¢ Displaying Examination Mode Help
You can display Examination Mode help in the LINK mode.
(F3) (EXAM)(F2) (ENTR) ... Displays help about entering the Examination Mode.

(F3) (EXAM) (F3) (APP) ... Displays help about what modes and functions are disabled in
the Examination Mode.

(F3) (EXAM) (F4) (EXIT) ... Displays help about exiting the Examination Mode.



Chapter 1 Basic Operation

1. Keys
H Key Table
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Not all of the functions described above are available on all models covered by this manual.
Depending on calculator model, some of the above keys may not be included on your calculator.




B 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
Yellow Press and then the key to perform the marked function.
Red Press and then the key to perform the marked function.

[Al-LOCK

. Alpha Lock

Normally, once you press and then a key to input an alphabetic character, the keyboard
reverts to its primary functions immediately.
If you press and then [irH), the keyboard locks in alpha input until you press again.

2. Display

M 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 (M) to display the Main Menu.
2. Use the cursor keys (@, ®, @, ®) to move the Currently selected icon

highlighting to the icon you want.

W AL MEML sz o]
H-F# 'THT EFu:T S-SHT

GRAFH ||:-=rm=| |'I;=F|BLEI |F:EI:LIF: |
-:-:-Hu:5 EcUA F'F:GH TUH
axie g
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3. Press to display the initial screen of the mode [List 1| List 2| Lt 3| List o
whose icon you selected. Here we will enter the SUE
STAT mode. !
3
y
GRPHICAL CITESTTHTR IO TS T 1IN

* 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.

* Use only the procedures described above to enter a mode. If you use any other procedure,
you may end up in a mode that is different than the one you thought you selected.

The following explains the meaning of each icon.

(Recursion)

Icon Mode Name Description
FLH RUN Use this mode for arithmetic calculations and function
}‘:.f_ calculations, and for calculations involving binary, octal,
(fx-7400GII only) decimal, and hexadecimal values.
FUN-Ha RUN ¢ MAT™ Use this mode for arithmetic calculations, function calculations,
ok . . . . . .
+_[c (Run * Matrix » binary, octal, decimal, and hexadecimal calculations, matrix
Vector*?) calculations, and vector*? calculations.
=TAT 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*2 eActivity lets you input text, math expressions, and other data
i in a notebook-like interface. Use this mode when you want to
’ (eActivity) tebook-like interf Use th de wh tt
store text or formulas, or built-in application data in a file.
S-ZHT S e SHT*2 Use this mode to perform spreadsheet calculations. Each file
Eere (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
o using the functions.
DvMA DYNA* Use this mode to store graph functions and to draw multiple
Iihlﬂil (Dynamic Graph) versions of a graph by changing the values assigned to the
variables in a function.
THELE TABLE Use this mode to store functions, to generate a numeric table
EHH of different solutions as the values assigned to variables in a
function change, and to draw graphs.
RECUFR RECUR™ Use this mode to store recursion formulas, to generate a

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

Wl

COHICE CONICS™ Use this mode to draw graphs of conic sections.

EQUA EQUA Use this mode to solve linear equations with two through six
At (Equation) unknowns, and high-order equations from 2nd to 6th degree.
FRiGM PRGM Use this mode to store programs in the program area and to
= | (Program) run programs.
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Icon Mode Name Description
T M TVM* Use this mode to perform financial calculations and to draw
¥$FFd (Financial) cash flow and other types of graphs.
E-CONE E-CON2*3 Use this mode to control the optionally available EA-200 Data
g [ige Analyzer.
E-COH= E-CONG*2 Use this mode to control the optionally available Data Logger.
LIHE LINK Use this mode to transfer memory contents or back-up data to
another unit or PC.
MEMUEY MEMORY Use this mode to manage data stored in memory.

WLk
O.n
£ ETEM SYSTEM Use this mode to initialize memory, adjust contrast, and to
E make other system settings.

*1 Not included on the fx-7400GII.
*2 Not included on the fx-7400GII/fx-9750GII.
*3 fx-9750GII only

Bl About the Function Menu

Use the function keys ((F1) to (Fg)) 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.

B 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=
Y1Bsin X [—1]

Y [—]
Y5 [—]
YE: [—1]
[EEM0EL JTYPESSTYL K HErY (TTI

l 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.
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e How to interpret exponential format

1.2e12
1.2e+12
1.2e+12 indicates that the result is equivalent to 1.2 x 10", 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
| 1.2E-ES|

1.2e—03 indicates that the result is equivalent to 1.2 x 10-3. 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.

Norm 1 ..., 1072 (0.01) > IxI, IxI 2 10"
Norm2 .......cccveeen. 107 (0.000000001) > Ixl, Ixl = 10"

All of the examples in this manual show calculation results using Norm 1.
See page 2-11 for details on switching between Norm 1 and Norm 2.

M Special Display Formats

This calculator uses special display formats to indicate fractions, hexadecimal values, and
degrees/minutes/seconds values.

® Fractions

[ 12,25 12

.................... Indicates: 456 >3

456,122,223 |
® Hexadecimal Values
|F|BEDEF1

Indicates: OABCDEF 116, which equals

BRECPEF1 | 180150001 (10)

® Degrees/Minutes/Seconds
| 12.58244

| .................... Indicates: 12° 34’ 56.78”
12°347 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.

3. Inputting and Editing Calculations

B 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 [Exg to obtain the
result.

Example 2+3-4+10=

HMOEEE@OE OO E Z+3-4+18 11
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Bl 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 [xg. Or you can use ® to move to the end of the calculation and input more.

* You can select either insert or overwrite for input*!. With overwrite, text you input replaces
the text at the current cursor location. You can toggle between insert and overwrite by

performing the operation: (0ED (INS). The cursor appears as “1” for insert and as “ == ” for
overwrite.

*T With all models except the fx-7400GI1/fx-9750GII, insert and overwrite switzng is possible
only when the Linear input/output mode (page 1-29) is selected.

® To change a step

Example To change cos60 to sin60
(6) (0) cos 6
@@@ kos &4
DEL Ea
(sin) zin kBd

® To delete a step

Example To change 369 x x 2 to 369 x 2
HMAEAXE e
@ TR

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

® To insert a step

Example To change 2.362 to sin2.362
@2EEE 2. 368
OLO® k. 362
fin zin E.362
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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.

* Replay memory is enabled in the Linear input/output mode only. In the Math input/output
mode, the history function is used in place of replay memory. For details, see “History
Function” (page 1-17).

Example 1 To perform the following two calculations
4.12 x 6.4 = 26.368
412 x 7.1 = 29.252

Ad@ MR X E)C])ME] (e 4. 1:2¥6. 4 .
SIOIOI) 4,126, 4
(&) BED (INS) 4. 1225, 4
@EHA 4. 17T, 1_
4. 12=7.1
= 29,252

After you press [agd), 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.
Example 2
MORRBEEEER 123+456 o
BRRAEEEEEY 2T4-557
-333
@ (One calculation back) 234-367
@ (Two calculations back) 123+436

* A calculation remains stored in replay memory until you perform another calculation.

* The contents of replay memory are not cleared when you press the key, so you can
recall a calculation and execute it even after pressing the key.

B Making Corrections in the Original Calculation

Example 14 + 0 x 2.3 entered by mistake for 14 +- 10 x 2.3

AMdO@AEzOXEA®E |14+El:{2.3|
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@ [ =T
Ma EEROR
Fress:[EXIT]

Press (EXT). 14323

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

Make necessary changes.

@) 14-1Bx2. =

Execute again.

EXE 1d=18=2.3

D.22

M 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.

* The procedures described here all use the Linear input/output mode. For details about the
copy and paste operation while the Math input/output mode is selected, see “Using the
Clipboard for Copy and Paste in the Math Input/Output Mode” (page 1-18).

¢ To specify the copy range

1. Move the cursor (1) to the beginning or end of the range of text you want to copy and then
press (CLIP). This changes the cursor to “i".

|14+1E:{2.3@

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

3. Press (F1)(COPY) to copy the highlighted text to the clipboard, and exit the copy range
specification mode.

Hd-+16x2. 5

The selected characters are not
changed when you copy them.

To cancel text highlighting without performing a copy operation, press [EX].

e To cut the text

1. Move the cursor (1) to the beginning or end of the range of text you want to cut and then
press (CLIP). This changes the cursor to “i@".

14-+DRAx2, 3
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2. Use the cursor keys to move the cursor and highlight the range of text you want to cut.

3. Press (F2)(CUT) to cut the highlighted text to the clipboard.

|14mz.3

|14+E.3

Cutting causes the original
characters to be deleted.

e Pasting Text

Move the cursor to the location where you want to paste the text, and then press
(9] (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] (CATALOQG) to display an alphabetic Catalog of commands.
* The screen that appears first is the last one you used for command input.

2. Press (F§) (CTGY) to display the category list.

* You can skip this step and go straight to step 5,
if you want.

Select Category

alculalion
Jistatistics
d4:Grarh

S:iProgram Command
E:Changae Setur

[EXE E-IT

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

(F1)(EXE) or [exg.

* This displays a list of commands in the category you selected.

4. Input the first letter of the command you want to input. This will display the first command

that starts with that letter.

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

(F1)(INPUT) or [xg.
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Example To use the Catalog to input the ClrGraph command

(4] (CATALOG)(n])(C)®~® ClrGrarH

Pressing or ExT) (QUIT) closes the Catalog.

Using the Math Input/Output Mode

Important!
* The fx-7400GII and fx-9750GII are not equipped with a Math input/output mode.

Selecting “Math” for the “Input/Output” mode setting on the Setup screen (page 1-29) turns on
the Math input/output mode, which allows natural input and display of certain functions, just as
they appear in your textbook.

* The operations in this section all are performed in the Math input/output mode.

- The initial default setting is the Math input/output mode. If you have changed to the Linear
input/output mode, switch back to the Math input/output mode before performing the
operations in this section. See “Using the Setup Screen” (page 1-26) for information about
how to switch modes.

- Switch to the Math input/output mode before performing the operations in this section. See
“Using the Setup Screen” (page 1-26) for information about how to switch modes.

* In the Math input/output mode, all input is insert mode (not overwrite mode) input. Note that
the (ED (INS) operation (page 1-6) you use in the Linear input/output mode to switch to
insert mode input performs a completely different function in the Math input/output mode. For
more information, see “Using Values and Expressions as Arguments” (page 1-14).

* Unless specifically stated otherwise, all operations in this section are performed in the
RUN*MAT mode.



H Input Operations in the Math Input/Output Mode

e Math Input/Output Mode Functions and Symbols

The functions and symbols listed below can be used for natural input in the Math input/output
mode. The “Bytes” column shows the number of bytes of memory that are used up by input in

the Math input/output mode.

Function/Symbol Key Operation Bytes
Fraction (Improper) al 9
Mixed Fraction™! (@) (m=) 14
Power 4
Square 4
Negative Power (Reciprocal) OJ(x™) 5
v m s (o3 (V) 6
Cube Root G COCY ) 9
Power Root G (A (V) 9
e (suF7) (In] () 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, Vector (Input from MATH menu*?) 14*°

Parentheses

(d and O]

Braces (Used during list input.)

) (X ({) and () (F)(})

Brackets (Used during matrix/vector input.)

(s () ([) and (sar] (=) (1)

*! Mixed fraction is supported in the Math input/output mode only.
*2 For information about function input from the MATH function menu, see “Using the MATH

Menu” described below.

*3 Tolerance cannot be specified in the Math input/output mode. If you want to specify
tolerance, use the Linear input/output mode.

*4 For X calculation in the Math input/output mode, the pitch is always 1. If you want to specify
a different pitch, use the Linear input/output mode.

*® This is the number of bytes for a 2 x 2 matrix.

e 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.

1-11




* {MAT} ... {displays the MAT submenu, for natural input of matrices/vectors}
e {2x2} ... {inputs a 2 x 2 matrix}
¢ {3x3} ... {inputs a 3 x 3 matrix}
e {mxn} ... {inputs a matrix/vector with m lines and n columns (up to 6 x 6)}
e {2x1} ... {inputs a 2 x 1 vector}
e {3x1} ... {inputs a 3 x 1 vector}
e {1x2} ... {inputs a 1 x 2 vector}
e {1x3} ... {inputs a 1 x 3 vector}
* {logab} ... {starts natural input of logarithm log b}
e {Abs} ... {starts natural input of absolute value IXI}
e {dldx} ... {starts natural input of linear differential jxf(x)x:a }
o {d?/dx?} ... {starts natural input of quadratic differential %f(x)xw}
e {ldx} ... {starts natural input of integral Lb fix)dx}

B
o {X(} ... {starts natural input of £ calculation Y f(x)}

xX=0

¢ Math Input/Output 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/output mode natural input. Be sure to pay
attention to the input cursor position as you input values and data.

Example 1 To input 23 + 1

AN A0

@ 53

® 23

B 23411

8 7% +1
O

2 2
Example 2 To input |1+ 5

Ad@®OM@® 14

O
(143

2® 2
(145




Example 3

Example 4

1
To input 1+ fox + 1dx

(0 @ 3 (MATH) [£8) (>) ) (Jix)

ken 3 (1)
® (0]

@[]

1
To input 2 x [ 2 ‘lﬂ
2z

2

(2] X) 4 (MATH) [E1) (MAT) [E1) (2x2)

[ ® 2

®®

& 3V )2 ®

Ml-ﬁ-
i) | (¥

1+

O
Od
qodx

1+

1+

1+

kajn

[

oM™
oo
| I— |

2

O gl

2

Ora—

2x

Ora—




® (V) B ®EEH®E

(Exg) EKF 1*‘
Z 3
[1 2
24z 1
O

fx-9860GII SD/fx-9860GI1l/
fx-9860G AU PLUS

B
zx{

2
[ 1 2. EEETEE

]
IIIE « S2E42T1ES

fx-9860GII s

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.

When you see an arrow, you can use the cursor keys to
scroll the screen contents and view the part you want.

L

[1+3)

o [
UMEIOEL JetinT)

123456
T

+ et [

e Math Input/Output Mode Input Restrictions

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.

e Using Values and Expressions as Arguments

A value or an expression that you have already input can be used as the argument of a
function. After you have input “(2+3)”, for example, you can make it the argument of v,

resulting in /(2+3).

Example

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.

2. Press (ED (INS).
* This changes the cursor to an insert cursor (»).

3. Press @3 (v )toinsertthe v function.

|1+I-:2+3:-+4

|1+E2+3}+4

* This inserts the v function and makes the parenthetical expression its argument.

|1+JE2+3:- +4

As shown above, the value or expression to the right of the cursor after [ED (INS) are
pressed becomes the argument of the function that is specified next. The range encompassed
as the argument is everything up to the first open parenthesis to the right, if there is one, or
everything up to the first function to the right (sin(30), log2(4), etc.).
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This capability can be used with the following functions.

Function Key Operation Egrigisr;?tlm Exp:ﬁ:::ir;:\fter
Improper Fraction 14 2430 +4 1+|:2:;3}+4
Power 1+ zeTed | 1+ g
v A ) 1+ Z+30 +4
Cube Root @Aev ) 1+ 2437 +4
Power Root AV 140 T35 +4
e (in) (e") 1+ 2+3 0 +4 1+eh 2430 4y
10* (sF) (og) (107) 1 2430 4y
log(a,b) (F4 (MATH) (F2)(log,b) 1+loaqC2+3 22 +4
Absolute Value (MATH) (F3) (Abs) 1+1KZ+30 | +4
Linear Differential (MATH) () (d/dx) 1+ ez x—n”“
Quadratic Differential | (F4)(MATH)E8)(<?/dx2) 1+ 85 ez
Integral g E}\SJQTH)- ®) Ty 1+Jgr: HAT
¥ Calculation 5 E;A(A;TH) E(>) 1+E§EI“: H300 44

e In the Linear input/output mode, pressing [ED (INS) will change to the insert mode. See
page 1-6 for more information.

¢ Editing Calculations in the Math Input/Output Mode

The procedures for editing calculations in the Math input/output mode are basically the same
as those for the Linear input/output mode. For more information, see “Editing Calculations”

(page 1-6).

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

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

current cursor location.

* In the Math input/output mode, pressing the key always performs a backspace operation.

* Note the following cursor operations you can use while inputting a calculation with Math

input/output mode.

To do this: Press this key:
Move the cursor from the end of the calculation to the beginning C)
Move the cursor from the beginning of the calculation to the end @




B Using Undoing and Redoing Operations

You can use the following procedures during calculation expression input in the Math input/
output mode (up until you press the [Exg key) to undo the last key operation and to redo the
key operation you have just undone.

- To undo the last key operation, press: [EJ (UNDO).
- To redo a key operation you have just undone, press: [EJ (UNDO) again.

* You also can use UNDO to cancel an key operation. After pressing to clear an
expression you have input, pressing [EJ (UNDO) will restore what was on the display
before you pressed [(ac].

* You also can use UNDO to cancel a cursor key operation. If you press @ during input and
then press (EJ (UNDO), the cursor will return to where it was before you pressed .

* The UNDO operation is disabled while the keyboard is alpha-locked. Pressing
(EDJ (UNDO) while the keyboard is alpha-locked will perform the same delete operation
as the key alone.

Example

DR@HD® 1+l
O
DEL 1+1l
BED (UNDO) L
O
(2] 1
1+§

O
0ED (UNDO) 1
1+§

B Math Input/Output Mode Calculation Result Display

Fractions, matrices, vectors, and lists produced by Math input/output mode calculations are
displayed in natural format, just as they appear in your textbook.

Z & 1 = z
2,3 [1 2]z {1:2:3,4 %%
23 [2 4 {3 2 5 E}
Z1 g g ITETC3
O 0 o
HUFEIOEL Jerin g HATH DEL-L RUREIOEL Jerdn QI FATH]

Sample Calculation Result Displays

* Fractions are displayed either as improper fractions or mixed fractions, depending on the
“Frac Result” setting on the Setup screen. For details, see “Using the Setup Screen” (page
1-26).

* Matrices are displayed in natural format, up to 6 x 6. A matrix that has more than six rows or
columns will be displayed on a MatAns screen, which is the same screen used in the Linear
input/output mode.
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* Vectors are displayed in natural format up to 1 x 6, or 6 x 1. A vector that has more than six
rows or columns will be displayed on a VctAns screen, which is the same screen used in the
Linear input/output mode.

* Lists are displayed in natural format for up to 20 elements. A list that has more than 20
elements will be displayed on a ListAns screen, which is the same screen used in the Linear
input/output mode.

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

=, 5] — :

215068,

v .
pILIMEJDEL Jrr1n LI MATH [2=2]3=3m=hfa=1]3=1

You can use the cursor keys to scroll the screen and view the data you want.

* Pressing (F2)(DEL)(F1)(DEL - L) while a calculation result is selected will delete both the result
and the calculation that produced it.

* The multiplication sign cannot be omitted immediately before an improper fraction or mixed
fraction. Be sure to always input a multiplication sign in this case.

Example: 2><% (2) X (2] [« (8]
*A A, (&3, or (3J (x") key operation cannot be followed immediately by another (A],
(3, or (x") key operation. In this case, use parentheses to keep the key operations

separate.
Example: (32)" E) ()

H History Function

The history function maintains a history of calculation expressions and results in the Math
input/output mode. Up to 30 sets of calculation expressions and results are maintained.

U ® @ e 142 -
X (2] (g Anzx=2 .
1]
UMEIDEL JwHA L MATH
You can also edit the calculation expressions that are maintained by the history function and
recalculate. This will recalculate all of the expressions starting from the edited expression.
Example To change “1+2” to “1+3” and recalculate
Perform the following operation following the sample shown above.
@@®®® @ EEY 1+3 .
Ans=2
=]
1]
UMEIDEL JwHA L MATH




* The value stored in the answer memory is always dependent on the result produced by
the last calculation performed. If history contents include operations that use the answer
memory, editing a calculation may affect the answer memory value used in subsequent
calculations.

- If you have a series of calculations that use the answer memory to include the result of the
previous calculation in the next calculation, editing a calculation will affect the results of all
the other calculations that come after it.

- When the first calculation of the history includes the answer memory contents, the answer
memory value is “0” because there is no calculation before the first one in history.

Hl Using the Clipboard for Copy and Paste in the Math Input/Output Mode
You can copy a function, command, or other input to the clipboard, and then paste the
clipboard contents at another location.

* In the Math input/output mode, you can specify only one line as the copy range.

* The CUT operation is supported for the Linear input/output mode only. It is not supported for
the Math input/output mode.

e To copy text

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

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

® To paste text

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

Hl Calculation Operations in the Math Input/Output Mode

This section introduces Math input/output mode calculation examples.
* For details about calculation operations, see “Chapter 2 Manual Calculations”.

¢ Performing Function Calculations Using Math Input/Output Mode

Example Operation
6 _ 3
4x5 - 10 B4 (X] 5
cos(%) - %(Angle: Rad) [Q & B9 (1) @3 ) B9
log=8 = 3 (F4) (MATH) (F2) (log,b) 2@ 8 [exg
7123 = 1.988647795 (g & (A (V) 78> 123 9
2+3x364-4=10 B2 3X) G A (Y ) 364 (B4
log 3| = 0.1249387366 (MATH) [E3) (Abs) (eg) 3 @0 4 £
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£+3=175 E9 205 ® B3 60 @) (=2)1 ©4E
15+23i=3,23; E91.5@ 2.3 @ () B9

4 (g aeyxop) =50 | EDEDMATHE (@)D RSO B4
dx 0 @ @ () D6 ®3E@

1 3 ®568
i(k2-3k+5)=55 (&9 @ (MATH) 8 (>) (2 (2) @3 (3 (K) @ B3 @8 ] (K)
k=2 (H5® [ (] (K) >23>6Exd

B Performing Matrix/Vector Calculations Using Math Input/Output Mode

¢ To specify the dimensions (size) of a matrix/vector
1. In the RUN*MAT mode, press (END) (SET UP) (F1) (Math) (ExT) .
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 or vector (up to 6 x 6)}
* {2x1} ... {inputs a 2 x 1 vector}
e {3x1} ... {inputs a 3 x 1 vector}
* {1x2} ... {inputs a 1 x 2 vector}
* {1x3} ... {inputs a 1 x 3 vector}

Example To create a 2-row x 3-column matrix

(F3) (mxn) 0

Dimension mxn

WI_

Specify the number of rows.

(2] g
Specify the number of columns.
— 5 o
&
EEE] EEE] (T EERN EERN [ ©




e To input cell values

Example To perform the calculation shown below
1 1 33
2
13 X 8
ry 5 6

The following operation is a continuation of the example calculation on the previous page.

1 S5

oD@ DECBB® {mi w

@B E®E® G5 6 h 9

X (8] (g . [25 4 45]
[2=a]a=3m=nJa=1i]3=1i |

e To assign a matrix created using Math input/output mode to a MAT mode

matrix
Example To assign the calculation result to Mat J
L &+ 1
(2] (Mat) (e () (Ans) (=) [285 449 24684]
(2] (Mat) (e O] (J) [Exg) Mal. Ans+Mat BJ 4 sed
0 [26 48 43 ]
[2xafaxalm=nda=x1]3=1 |

* Pressing the key while the cursor is located at the top (upper left) of the matrix will delete
the entire matrix.

iz 00 7
2«52 0 0
DEL
=
EAEEER Y ENEE ERAEH Y ENEN -

M Using Graph Modes and the EQUA Mode in the Math Input/Output
Mode

Using the Math input/output mode with any of the modes below lets you input numeric
expressions just as they are written in your textbook and view calculation results in natural
display format.

Modes that support input of expressions as they are written in textbooks:
RUN<MAT, ecACT, GRAPH, DYNA, TABLE, RECUR, EQUA (SOLV)

Modes that support natural display format:
RUN<MAT, ecACT, EQUA

The following explanations show Math input/output mode operations in the GRAPH, DYNA,
TABLE, RECUR and EQUA modes, and natural calculation result display in the EQUA mode.
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* See the sections that cover each calculation for details about its operation.

* See “Input Operations in the Math Input/Output Mode” (page 1-11) and “Calculation
Operations in the Math Input/Output Mode” (page 1-18) for details about Math input/output
mode input operations and calculation result displays in the RUN*MAT mode.

* e* ACT mode input operations and result displays are the same as those in the RUNeMAT
mode. For information about e ACT mode operations, see “Chapter 10 eActivity”.

e Math Input/Output Mode Input in the GRAPH Mode

You can use the Math input/output mode for graph expression input in the GRAPH, DYNA,
TABLE, and RECUR modes.

Example 1

Example 2

In the GRAPH mode, input the function y= \/%2 - \/%—1 and then graph it.
Make sure that initial default settings are configured on the View
Window.

(MENY) GRAPH (x6T) @AV )@ Grarh Func fY=
COEMB@EB(V )D®® qlaﬁ_%_l Y
E0E i
[F5) (DRAW) \ /

|

In the GRAPH mode, input the function y=J: % x2—L x-1dx and then

) 2
graph it.
Make sure that initial default settings are configured on the View
Window.

[0 GRAPH @ (F2) (CALC) [E3) (Jdx) Grarh Func W=
(@@DEMBE0@D®  |va|l1x?-Li-10r—1
koD = ) & (0] & kT B9 Ges L —J |
(Fs) (DRAW) /
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e Math Input/Output Mode Input and Result Display in the EQUA Mode

You can use the Math input/output mode in the EQUA mode for input and display as shown
below.

* In the case of simultaneous equations (([F1)(SIML)) and high-order equations ((F2) (POLY)),
solutions are output in natural display format (fractions, v, n* are displayed in natural
format) whenever possible.

* fx-9860GII SD/fx-9860GI1/fx-9860G AU PLUS only
* In the case of Solver ([F3)(SOLV)), you can use Math input/output mode natural input.

Example To solve the quadratic equation x? + 3x + 5 = 0 in the EQUA mode

(ENU) EQUA (stiFr) ENU) (SET UP) @ & & @ (Complex Mode)
[E2) (a+bi) X (2 (POLY) (D) (2) (1) 68 (3) 68 (B) 69

ang+hx+c=068 ant+hx+c=A
HI[ -5+ .65031 HI[
na -la5-1.65831 ne = la5=-1aB65031
'3+T 1111 -%+1 6583123951
EEFT IF:EF‘T
x-9860GII SD/fx-9860GII/ x-9860GII s

fx-9860G AU PLUS

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.

* The option menu does not appear if you press while binary, octal, decimal, or
hexadecimal is set as the default number system.

e For details about the commands included on the option (OPTN) menu, see the “[P1) key”
item in the “PRGM Mode Command List” (page 8-37).

* The meanings of the option menu items are described in the sections that cover each mode.

The following list shows the option menu that is displayed when the RUN*MAT (or RUN) or
PRGM mode is selected.

Item names below that are marked with an asterisk (*) are not included on the fx-7400GII.
e {LIST} ... {list function menu}

* {(MAT}" ... {matrix/vector*' operation menu} (*' Not included on the fx-9750GII.)

e {CPLX]} ... {complex number calculation menu}

e {CALC} ... {functional analysis menu}

* {STAT]} ... {paired-variable statistical estimated value menu} (fx-7400GII)
{menu for paired-variable statistical estimated value, distribution, standard
deviation, variance, and test functions} (all models except fx-7400GII)

* {CONV} ... {metric conversion menu} (all models except fx-9860GII s)
* {HYP} ... {hyperbolic calculation menu}
* {PROB} ... {probability/distribution calculation menu}
* {NUM3} ... {numeric calculation menu}
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* {ANGL} ... {menu for angle/coordinate conversion, sexagesimal input/conversion}
* {ESYM} ... {engineering symbol menu}

* {PICT} ... {graph save/recall menu}

* {FMEM} ... {function memory menu}

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

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

e {TVM}* ... {financial calculation menu}

* The PICT, FMEM and CAPT items are not displayed when “Math” is selected for the “Input/
Output” mode setting on the Setup screen.

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}/{Str}

* Note that the EQUA and TVM items appear for function keys ((F3) and (F4)) only when you
access the variable data menu from the RUN*MAT (or RUN) or PRGM mode.

* The variable data menu does not appear if you press while binary, octal, decimal, or
hexadecimal is set as the default number system.

* Depending on the calculator model, some menu items may not be included.

e For details about the commands included on the variable data (VARS) menu, see the “ (AR
key” item in the “PRGM Mode Command List” (page 8-37).

* [tem names below that are marked with an asterisk (*) are not included on the fx-7400GII.

e V-WIN — Recalling V-Window values
o {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™*'}/{pitch}

*! The dot value indicates the display range (Xmax value — Xmin value) divided by the
screen dot pitch (126). The dot value is normally calculated automatically from the
minimum and maximum values. Changing the dot value causes the maximum to be
calculated automatically.

e FACT — Recalling zoom factors
o {Xfet}/{Yfct} ... {x-axis factor}/{y-axis factor}

e STAT — Recalling statistical data
 {X} ... {single-variable, paired-variable x-data}

o (n{XM{ZxM{ZxA{ox}{s{minX}/{maxX} ... {number of data}/{mean}/{sum}/{sum
of squares}/{population standard deviation}/{sample standard deviation}/{minimum
value}/{maximum value}
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* {Y} ... {paired-variable y-data}
o (FW{ZYM{ZyA{Zxy}l{o=}/{sy}{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}
o {a}{b}{c}{d}/{e} ... {regression coefficient and polynomial coefficients}

 {r}{r?} ... {correlation coefficient}/{coefficient of determination}
* {MSe} ... {mean square error}

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

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

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

* {PTS} ... {summary point data menu}
o {xr1}{y Y{x2}{y=}/{x3}/{ys} ... {coordinates of summary points}

* {INPT}* ... {statistical calculation input values}

o {(nM{xH{sx}{mY{n{x}/{x}l[{sx1}/{sx2}/{sp} ... {size of sample}/{mean of sample}/{sample
standard deviation}/{size of sample 1}/{size of sample 2}/{mean of sample 1}/{mean of
sample 2}/{standard deviation of sample 1}/{standard deviation of sample 2}/{standard
deviation of sample p}

* {RESLT}* ... {statistical calculation output values}

e {TEST} ... {test calculation results}
o {(pY{ELChY{F Y Y py p3{dfil{se}l{ri{r3)/{pa}/{Fa}/{Adf}/{SSa}/{MSa}/{pb}/{Fb}/
{Bdf}/{SSb}/{MSb}/{pab}/{Fab}/{ABdf}/{SSab}/{MSab}/{Edf}/{SSe}/{MSe}

... {p-value}/{z score}/{t score}/{y? value}/{F’ value}/{estimated sample proportion}/
{estimated proportion of sample 1}/{estimated proportion of sample 2}/{degrees of
freedom}/{standard error}/{correlation coefficient}/{coefficient of determination}/
{factor A p-value}/{factor A F value}/{factor A degrees of freedom}/{factor A sum of
squares}/{factor A mean squares}/{factor B p-value}/{factor B F value}/{factor B
degrees of freedom}/{factor B sum of squares}/ {factor B mean squares}/{factor AB
p-value}/{factor AB F' value}/{factor AB degrees of freedom}/{factor AB sum of
squares}/{factor AB mean squares}/{error degrees of freedom}/{error sum of
squares}/{error mean squares}

* {INTR} ... {confidence interval calculation results}

o {Left}/{Right}/{ p}{ p1}{ p2}/{df} ... {confidence interval lower limit (left edge)}/
{confidence interval upper limit (right edge)}/{estimated sample proportion}/
{estimated proportion of sample 1}/{estimated proportion of sample 2}/{degrees of
freedom}

* {DIST} ... {distribution calculation results}
 {p{xinv}/{x1Inv}/{x2Inv}/{zLow}/{zUp}/{tLow}/{tUp} ... {probability distribution

or cumulative distribution calculation result (p-value)}/{inverse Student-t, ¥, F,
binomial, Poisson, geometric or hypergeometric cumulative distribution calculation
result}/{inverse normal cumulative distribution upper limit (right edge) or lower limit
(left edge)}/{inverse normal cumulative distribution upper limit (right edge)}/{normal
cumulative distribution lower limit (left edge)}/{normal cumulative distribution upper
limit (right edge)}/{Student-f cumulative distribution lower limit (left edge)}/{Student-¢
cumulative distribution upper limit (right edge)}

e GRPH — Recalling graph functions
* {Y}/{r} ... {rectangular coordinate or inequality function}/{polar coordinate function}
o {Xt}/{Yt} ... parametric graph function {Xt}/{Y1}
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* {X} ... {X=constant graph function}
* Press these keys before inputting a value to specify a memory area.

e DYNA* — Recalling dynamic graph setup data

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

e TABL — Recalling table setup and content data

* {Strt})/{End}/{Pitch} ... {table range start value}/{table range end value}/{table value
increment}

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

*! The Reslt item appears only when the TABL menu is displayed in the RUNeMAT (or
RUN) and PRGM modes.

e RECR* — Recalling recursion formula*', table range, and table content data

* {FORM} ... {recursion formula data menu}
o {an}{an Yl{@ns2} {Du b nsr}{bns2Yl{Crll{Cnsi}l{Cns2} ... {an}l{ans1}/{Qns2}[{On}{Dni1 Y b2} Ch}]
{cn1}{cn2} expressions

* {RANG} ... {table range data menu}
e {Strt}/{End} ... table range {start value}/{end value}

o {ao}{a1}{a}/{bo}/{b:1}/{b2}/{co}l{c1}{cz} ... {ao}/{ar}{az}/{bo}/{b1}/{b2}{co}/{c1}/{c2} value

e {a,St}/{b.St}/{c.St} ... origin of {a.}/{b.}/{c.} recursion formula convergence/divergence
graph (WEB graph)

* {Reslt*?}* ... {matrix of table contents*3}

*T An error occurs when there is no function or recursion formula numeric table in memory.
*2 “Reslt” is available only in the RUN*MAT and PRGM modes.

*3 Table contents are stored automatically in Matrix Answer Memory (MatAns).

e EQUA* — Recalling equation coefficients and solutions*! *2

* {S-RIt}/{S-Cof} ... matrix of {solutions}/{coefficients} for linear equations with two through
six unknowns*3

 {P-RIt}/{P-Cof} ... matrix of {solution}/{coefficients} for a quadratic or cubic equation
*1 Coefficients and solutions are stored automatically in Matrix Answer Memory (MatAns).
*2 The following conditions cause an error.

- When there are no coefficients input for the equation

- When there are no solutions obtained for the equation

*3 Coefficient and solution memory data for a linear equation cannot be recalled at the same
time.

e TVM* — Recalling financial calculation data

o (MY{I%Y{PVKPMTY{FYV} ... {payment periods (installments)}/{annual interest rate}/
{present value}/{payment}/{future value}

* {PIY}{CIY} ... {installment periods per year}/{compounding periods per year}

e Str — Str command
e {Str} ... {string memory}
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7.

Program (PRGM) Menu

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

* The program (PRGM) menu items are not displayed when “Math” is selected for the “Input/
Output” mode setting on the Setup screen.

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

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

* {JUMP}..... {jlump command menu}

e {?} ... {input command}

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

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

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

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

LI {multi-statement command}

* {STR} ....... {string command}

The following function key menu appears if you press (wrs) (PRGM) in the RUN*MAT (or
RUN) 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 “Chapter 8 Programming”.

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 to enter a mode and display its initial screen. Here
we will enter the RUNeMAT (or RUN) mode.
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2. Press (WENY) (SET UP) to display the mode’s Setup Wmmgﬂﬁ-
screen. ocle P ComF

Frac Eesult :id-c

* This Setup screen is just one possible example. Actual Func Txre 1=

Setup screen contents will differ according to the mode EEEL{'.&;{TﬁE E??”EEL

you are in and that mode’s current settings. Angle tRad 4
[FMath [Cine
Comrlex Mode:REeal T
Coord gl
Grid tOff
Axes gl
Label sO0ff
DisFlay : Horml

AutalMan

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 (F§)) 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.

B Setup Screen Function Key Menus

This section details the settings you can make using the function keys in the Setup screen.
A\ indicates default setting.

Item names below that are marked with an asterisk (*) are not included on the fx-7400GII.

e Mode (calculation/binary, octal, decimal, hexadecimal mode)
. {ComR} ... {arithmetic calculation mode}
* {Dec}/{Hex}/{Bin}/{Oct} ... {decimal}/{hexadecimal}/{binary}/{octal}

¢ Frac Result (fraction result display format)
J {‘c\ills}/{ab/c} ... {improper}/{mixed} fraction

® Func Type (graph function type)
Pressing one of the following function keys also switches the function of the key.
o {Y=}/{r=}/{Parm}/{X=} ... {rectangular coordinate (Y=f(x) type)}/{polar coordinate}/
v?parametric}/{rectanguIar coordinate (X=£(y) type)} graph
o {YSI{Y<I{Y=2I{Y<) ... {y>fx) 1 {y<fix){y=>f(x)}{y<f(x)} inequality graph
o {XS{X<I{IX=M{X<) ... (o> ) {x< () Y{x=f(y) Y {x<f(y)} inequality graph

e Draw Type (graph drawing method)
e {Con}/{Plot} ... {connected points}/{unconnected points}
LV V.V,

e Derivative (derivative value display)
. {On}/iel‘;} ... {display on}/{display off} while Graph-to-Table, Table & Graph, and Trace are
being used

e Angle (default angle unit)
. {Deg}lj Rad}/{Gra} ... {degrees}/{radians}/{grads}
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e Complex Mode
* {Real} ... {calculation in real number range only}
e {a+bi}/{r,0} ... {rectangular format}/{polar format} display of a complex calculation

e Coord (graph pointer coordinate display)
. WI{Off} ... {display on}/{display off}

e Grid (graph gridline display)
* {On}/{Off} ... {display on}/{display off}
N

e Axes (graph axis display)
* {On}/{Off} ... {display on}/{display off}
AN

e Label (graph axis label display)
* {On}/{Off} ... {display on}/{display off}
ANN

e 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)
e {Auto}/{Man} ... {automatic}/{manual}
AN

® Resid List (residual calculation)
* {None}/{LIST} ... {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)
* {On}/{Off} ... {display on}/{display off}
v

e Graph Func (function display during graph drawing and trace)
* {On}/{Off} ... {display on}/{display off}
a2

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}

e Simul Graph (simultaneous graphing mode)
. {On}/is‘f;} ... {simultaneous graphing on (all graphs drawn simultaneously)}/{simultaneous
graphing off (graphs drawn in area numeric sequence)}

e Background (graph display background)
* {None}/{PICT} ... {no background}/{graph background picture specification}

e Sketch Line (overlaid line type)
. '{M—N}/{—}/{-----}l{ ------- } ... {normal}/{thick}/{broken}/{dotted}
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e Dynamic Type* (dynamic graph type)
e {Cnt}/{Stop} ... {non-stop (continuous)}/{automatic stop after 10 draws}
N

e Locus* (dynamic graph locus mode)
e {ONn}/{Off} ... {locus drawn}/{locus not drawn}
AN

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

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

e 3 Display* (X value display in recursion table)
. {On}/isa} ... {display on}/{display off}

e Slope* (display of derivative at current pointer location in conic section
graph)
* {On}/{Off} ... {display on}/{display off}
a2V

e Payment* (payment period setting)
* {BGN}/{END} ... {beginning}/{end} setting of payment period

e Date Mode* (humber of days per year setting)
» {365}/{360} ... interest calculations using {365}*'/{360} days per year
a\N

* The 365-day year must be used for date calculations in the TVM mode. Otherwise, an
error occurs.

e Periods/YR. * (payment interval specification)
e {Annu}/{Semi} ... {annual}/{semiannual}
N\

¢ Ineq Type (inequality fill specification)
* {AND}/{OR} ... When graphing multiple inequalities, {fill areas where all inequality
conditions are satisfied}/{fill areas where each inequality condition is satisfied}
e Simplify (calculation result auto/manual reduction specification)
e {Auto}/{Man} ... {auto reduce and display}/{display without reduction}

e Q1Q3 Type (Q+/Qs calculation formulas)

» {Std}/{OnData} ... {Divide total population on its center point between upper and lower
groups, with the median of the lower group Q1 and the median of the upper group Q3}/
{Make the value of element whose cumulative frequency ratio is greater than 1/4 and
nearest to 1/4 Q1 and the value of element whose cumulative frequency ratio is greater
than 3/4 and nearest to 3/4 Q3}

The following items are not included on the fx-7400GI1/fx-9750GII.
® Input/Output (input/output mode)
e {Math}/{Line} ... {Math}/{Linear} input/output mode
LV V.V,

e Auto Calc (spreadsheet auto caic)
* {On}/{Off} ... {execute}/{not execute} the formulas automatically
Ay
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e Show Cell (spreadsheet cell display mode)
e {Form}/{Val} ... {formula}*'/{value}
NN

e Move (spreadsheet cell cursor direction)*2
e {Low}/{Right} ... {move down}/{move right}
ANNN

*1 Selecting “Form” (formula) causes a formula in the cell to be displayed as a formula. The
“Form” does not affect any non-formula data in the cell.

*2 Specifies the direction the cell cursor moves when you press the key to register cell
input, when the Sequence command generates a number table, and when you recall data
from List memory.

9. Using Screen Capture

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

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

2. Press (@) (7) (CAPTURE). . | | _—
is di i i s Store Ik
* This displays a memory area selection dialog box. e IN e Memors
Carturell~20]1:1
GRPHICALCITESTIHTRI0TS T I

3. Input a value from 1 to 20 and then press [exg.

e 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
This operation is possible only while the Linear input/output mode is selected.

1. In the RUN*MAT (or RUN) mode, press (Fe) (>) FocllaFL
[Fe) (>>) (F5) (CAPT)([F4) (CAPT) on the fx-7400GII)
(F1)(RCL).
Rcl

2. Enter a capture memory number in the range of 1 to 20, and then press [xg.
e This displays the image stored in the capture memory you specified.
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3. To exit the image display and return to the screen you started from in step 1, press

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

10. 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 [MENY to return to the Main Menu.

Now enter the correct mode and perform your calculation
display.

ain, monitoring the results on the

i@istart and Reset

RESTART _
button

fx-9750GI1I1
fx-7400GII

Important!

This means that if you press the RESTART button after you edit a program, graph function, or
other data, ahy data that has not been backed up will be lost.
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® Reset
Use reset when you want to delete all data currently in calculator memory and return all mode
settings to their initial defaults.

Before performing the reset operation, first make a written copy of all important data.
For details, see “Reset” (page 12-3).

H Low Battery Message

If the following message appears on the display, immediately turn off the calculator and
replace batteries as instructed.

Low Batleries!

Flease Rerlace

If you continue using the calculator without replacing 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.
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Chapter 2 Manual Calculations

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
56 x (—12) + (-2.5) = 268.8 56 (X] (©)12(5) [(©)2.5(xg
(2 + 3) x 102 =500 (Q2#H30] X 1Eer2[Eg
2+3x(4+5)=29 23X [Q4HB5E9*
6 _os 63 [Q4X50) &3
4x5

*1 Final closed parentheses (immediately before operation of the key) may be omitted, no
matter how many are required.

B Number of Decimal Places, Number of Significant Digits, Normal
Display Range [SET UP]- [IIESEN -[Fix]/[Sci]l/[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
2-12) to round the displayed value off to the number of decimal place and 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.

Example 1 100 + 6 = 16.66666666...

Condition Operation Display

100(=)6xg 16.66666667
4 decimal places (ENY) (SET UP) @ @ »
F1(Fix) (4] (g (g 16.6667

5 significant digits (ENY) (SET UP) @ @ »
(F2)(Sci) (5] [Exg E5) 1.6667:+01

Cancels specification (ENY) (SET UP) @ @

(Norm) (Exm) (exg) 16.66666667

*1 Displayed values are rounded off to the place you specify.
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Example 2 200 -7 x 14 =400

Condition Operation Display
200(5)7(X) 14 [Exg 400
3 decimal places (EN) (SET UP) @ @
(F1) (Fix) (3] [ [Exg) 400.000
Calculation continues using 200(5)7 (e 28.571
display capacity of 10 digits X | Ansx 1
14 [Exg) 400.000
* If the same calculation is performed using the specified number of digits:
200(5)7 g 28.571
The value stored internally is (Fe) (™) (F4) (NUM)* (F4) (Rnd) [Exg) 28.571
rounded off to the number of X | Ansx 1
decimal places specified on 14 [exg 399.994
the Setup screen.
up 2003 7E9 28.571
You can also specify the (Fe) (™) (F1) (RndFi) sur) (@) (Ans) (2J2(0] | RndFix(Ans,2)
number of decimal places for (Exg) 28.570
rounding of internal values X] | Ansx1
for a specific calculation. 14 g 399.980

(Example: To specify
rounding to two decimal
places)

* fx-7400GII: [F3)(NUM)

H Calculation Priority Sequence

This calculator employs true algebraic logic to calculate the parts of a formula in the following

order:
(1 Type A functions

* Coordinate transformation Pol (x, y), Rec (r, 6)
* Functions that include parentheses (such as derivatives, integrations, Z, etc.)
dldx, d?ldx2, [dx, =, Solve, FMin, FMax, List—Mat, Fill, Seq, SortA, SortD, Min, Max,
Median, Mean, Augment, Mat—List, DotP, CrossP, Angle, UnitV, Norm, P(, Q(, R(, t(,

RndFix, log,b

e Composite functions™', List, Mat, Vct, fn, Yn, rn, Xtn, Ytn, Xn

@ Type B functions

With these functions, the value is entered and then the function key is pressed.
X2, x7', x!,°’”, ENG symbols, angle unit °, ', ¢

@ Power/root A(x), *V
@ Fractions a®/.

(B Abbreviated multiplication format in front of T, memory name, or variable name.

2n, 5A, Xmin, F Start, etc.
® Type C functions

With these functions, the function key is pressed and then the value is entered.
vV ,3 ,log, In, €%, 10%, sin, cos, tan, sin™', cos™, tan', sinh, cosh, tanh, sinh-!, cosh-,
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tanh™, (-), d, h, b, o, Neg, Not, Det, Trn, Dim, Identity, Ref, Rref, Sum, Prod, Cuml,
Percent, 4List, Abs, Int, Frac, Intg, Arg, Conjg, ReP, ImP

(? Abbreviated multiplication format in front of Type A functions, Type C functions, and
parenthesis.
2v3, Alog2, etc.

Permutation, combination nPr, nCr

(@ Metric conversion commands

x, =, Int=, Rnd

a + -

@ Relational operators =, #, >, <, >, <

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

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

*! You can combine the contents of multiple function memory (fn) locations or graph memory
(Yn, rn, Xtn, Ytn, Xn) locations into composite functions. Specifying fn1(fn2), for example,
results in the composite function fn1°fn2 (see page 5-7). A composite function can consist of
up to five functions.

Example 2 + 3 x (log sin2n? + 6.8) = 22.07101691 (angle unit = Rad)
@

D]
| @ |
L ® |
L@ |

L ® |
L ® |

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

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

e’ lnV120 — e{In(¥120)}
Otherwise, execution is from left to right.
» Compound functions are executed from right to left.
* Anything contained within parentheses receives highest priority.

Hl Calculation Result Irrational Number Display

(fx-9860GII SD/fx-9860GI1/fx-9860G AU PLUS only)

You can configure the calculator to display calculation results in irrational number format
(including v or x) by selecting “Math” for the “Input/Output” mode setting on the Setup screen.

Example V2 + V8 =3V2 (Input/Output: Math)
MEVDOEEBV)EE [FE
32
0O
JUMEJDEL Jv tnlHATH
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e Calculation Result Display Range with v

Display of a calculation result in v format is supported for result with v in up to two terms.
Calculation results in vV format take one of the following forms.

ia\@,idia\/ﬁiaﬁid}/?
C

* The following are the ranges for each of the coefficients (a, b, c, d, e, f) can be displayed in
the v calculation result format.

1=a<100,1<b<1000,1=c<100
0=d<100,0=e<1000,1=f< 100

* In the cases shown below, a calculation result may be able to be displayed in v format even
if their coefficients (a, c, d) are outside the above ranges.

A vV format calculation result uses a common denominator.

avb , dVe _ aVb+dye
c f c’
Since the calculation result uses a common denominator, calculation result still may be

displayed using the v format even when coefficients (a’, ¢’, d’) are outside the corresponding
range of coefficients (a, c, d).

V3 V2 _10V3+11V2
11 10 110

*c’is the least common multiple of ¢ and f.

Example:

Calculation Examples

This calculation: Produces this type of display:
2x(83-2V5)=6-4V5 v format

35V2 x 3 = 148.492424 (= 105V2)*! Decimal format

150v2

"""‘é"—s = 8.485281374*!

23 x (5 —2V3) = 35.32566285 (= 115 — 46V 3)*" Decimal format

V2 +V3+V8=v3+3V2 v format

Y2+ Y3+ V6 =5.595754113*2 Decimal format

*! Decimal format because values are outside of range.
*2 Decimal format because calculation result has three terms.

* The calculation result is displayed using decimal format even if an intermediate result goes
greater than two terms.

Example: (1 +V2+V3)(1-vV2-V3) (=-4-2V6)
=—8.898979486

* If the calculation formula has a v term and a term that cannot be displayed as a fraction,
the calculation result will be displayed in decimal format.

Example: log3 + V2 = 1.891334817
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e Calculation Result Display Range with &t
A calculation results is displayed using & format in the following cases.
* When the calculation result can be displayed in the form nn
n is an integer up to [108I.
* When the calculation result can be displayed in the form a% T or % s
However, {number of a digits + number of b digits + number of ¢ digits} must be 9 or less

when the above a% or % is reduced.*'*? Also, the maximum number of allowable c digits is
three.*

“I When ¢ < b, the number of a, b, and c digits are counted when the fraction is converted

from an improper fraction (ﬁ) to a mixed fraction (a%).
c

*2 When “Manual’ is specified for the Setup screen “Simplify” setting, the calculation result
may be displayed in decimal format, even if these conditions are met.

Calculation Examples

This calculation: Produces this type of display:
78n x 2 = 1567 n format
1234561 x 9 = 3490636.164 (= 11111104 m)* Decimal format
568 71

105824n—105103n n format

258 129 .

L9009 L _ B 4 a9 ) x4
2 0 n= 6533503684 (222 k1] Decimal format

*3 Decimal format because calculation result integer part is [10°] or greater.
*+ Decimal format because number of denominator digits is four or greater for the a% n form.

B Multiplication Operations without a Multiplication Sign

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

 Before Type A functions ((1) on page 2-2) and Type C functions (® on page 2-2), except for
negative signs

Example 1 2sin30, 10log1.2, 2V3, 2Pol(5, 12), etc.

» Before constants, variable names, memory names

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

* Before an open parenthesis

Example 3 3(5+6),(A+1)(B-1),etc.
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If you execute a calculation that includes both division and multiplication operations in which
a multiplication sign has been omitted, parentheses will be inserted automatically as shown in
the examples below.

* When a multiplication sign is omitted immediately before an open parenthesis or after a
closed parenthesis.

Example 1 6+21+2) —> 6+(2(1+2)
6+A(1+2) —> 6+(A(1+2)
1:(2+3)sin30 — 1+ ((2+ 3)sin30)
* When a multiplication sign is omitted immediately before a variable, a constant, etc.
Example 2 6+21 — 6+ (2n)
2:2V2 - 2:(2V2)
4t + 21 — 4n + (2n)
If you execute a calculation in which a multiplication sign has been omitted immediately before

a fraction (including mixed fractions), parentheses will be inserted automatically as shown in
the examples below.

1, ,1 1

Example (2 x 3). 23 — 2(3)
in2xd): sin2d in 2[4
Example (sin 2 x 5). sm25 — sin 2(5)

M 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. For details, see the “Error Message Table” on page o-1.

* Most of the calculator’s keys are inoperative while an error message is displayed. Press
to clear the error and return to normal operation.

l Memory Capacity

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, v , and .

Some of the functions that take up two bytes are d/dx(, Mat, Vct, Xmin, If, For, Return,
DrawGraph, SortA(, PxIOn, Sum, and a..

* The required number of bytes to input functions and commands is different in the Linear
input/output mode and the Math input/output mode. For details about the number of bytes
required for each function in the Math input/output mode, see page 1-11.

2. Special Functions

Hl Calculations Using Variables

Example Operation Display
193.2(—) xe1 (A) [Exg 193.2
193.2:23=8.4 (area) (x6T) (A) (=] 23 Exg) 8.4
193.2+28=6.9 (aray) (x67) (A) (=) 28 [exg) 6.9
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B Memory

e Variables (Alpha Memory)

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

* Variable contents are retained even when you turn power off.

e To assign a value to a variable
[value] [variable name]

Example 1 To assign 123 to variable A
(ad (1) (2) (3] (=) () (xeT) (A) B9 |123+F| 123|
Example 2 To add 456 to variable A and store the result in variable B
(ad) () (XM (A) () (4) (B) (6] (=) |H+45:5+E: |
(B) =73
® To assign the same value to more than one variable
[value] (=] [first variable name] [ (F3) (~) [last variable name] Exg)
* You cannot use “r’ or “0” as a variable name.
Example To assign a value of 10 to variables A through F
(ad) (1) (@] (=) (uewy) (xT) (A) 1@+A~F
T F3) () @ (F) &2 e

e String Memory

You can store up to 20 strings (named Str 1 to Str 20) in string memory. Stored strings can be
output to the display or used inside functions and commands that support the use of strings as
arguments.

For details about string operations, see “Strings” (page 8-18).
Example To assign string “ABC” to Str 1 and then output Str 1 to the display

(e (AFLOCK) &9 (*) (6T (A)
(log] (B) (1n] (C) x?) (*) (aeen) (Releases Alpha Lock.)

[Fe) (™) [F8) (Str)* (1] "AEC"+SLr 1
Dorne
F5) (St 1) "AEC"+SLr 1
* fx-7400GII: [F8)(Str) Sty 1 Lane
AEC

String is displayed justified left.
2-7



» Perform the above operation in the Linear input/output mode. It cannot be performed in the
Math input/output mode.

® Function Memory [OPTN]-[FMEM]

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

e To store a function

Example To store the function (A+B) (A-B) as function memory number 1
(3 (ey) (x.6m) (A) () (28 (iog) (B) I CA+EX CA-B21

(O (uew) (£67) (A) (=) (e (iog) (B) 3

(>) (Fe) (™) [F3) (FMEM)* == Functi
* 1x-7400GII: 3 (FMEM)

* If the function memory number to which you store a function already contains a function, the
previous function is replaced with the new one.

* You can also use to store a function in function "TR+E I CA—-E1"+frll
memory in a program. In this case, you must enclose the
function inside of double quotation marks.

e To recall a function

Example To recall the contents of function memory number 1
(F8) (>) E8) (™) [E3) (FMEM)* CA+E 3 CA-E 1
(F2(RCL) (1) ¢

* fx-7400GIL: (F2) (FMEM)

* The recalled function appears at the current location of the cursor on the display.

® To recall a function as a variable

@ 5 @8 @A) E T

05 = E)E 158 3
&0 F8 (>) 8 () B (FMEM)* B () s 1
] ) (2 B 18

* fx-7400GIT: [F2) (FMEM)
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e To display a list of available functions

(Fe) (™) Ee) (™) [F3) (FMEM)* == Func

A
3 (SEE) fa:
* tx-7400GIT: [F3) (FMEM) fat
fs:
fE:
¢ To delete a function
Example To delete the contents of function memory number 1
|
(Fe)(>) [E8) (™) (F3) (FMEM)* == Function Memory ==
FD(STO) @D &8 t

* ix-7400GII: F2)(FMEM)

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

B Answer Function

The Answer Function automatically stores the last result you calculated by pressing
[Exg (unless the [exg key operation results in an error). The result is stored in the answer
memory.

* The largest value that the answer memory can hold is 15 digits for the mantissa and 2 digits
for the exponent.

* Answer memory contents are not cleared when you press the key or when you switch
power off.

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

Example 123 + 456 = 579
789 — 579 = 210
AdORAEBA®@EER 12 3+456
® E 6@ O (Ans) &8 +89-Ans 273

218

fx-7400GII, fx-9750GII users...
* The answer memory contents are not changed by an operation that assigns values to Alpha

memory (such as: (5] (log) (B) [x)).
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fx-9860GII SD, fx-9860GII, fx-9860GII s, fx-9860G AU PLUS users...

* In the Math input/output mode, the operation to recall answer memory contents is different
from the operation in the Linear input/output mode. For details, see “History Function” (page
1-17).

* Performing an operation that assigns a value to an Alpha memory (such as
(5) (B) Exg), answer memory contents are updated in the Math input/output mode
but not in the Linear input/output mode.

l Performing Continuous Calculations

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

Example 1+3=
1+3x3=
D E N . 3333333333
(Continuing) (X] (3] [Exg ArsxE )
1
Continuous calculations can also be used with Type B functions (x?, x', x/, on page 2-2), +, —,
Ax), "V, ° 7, etc.

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.

M Setting the Angle Unit [SET UP]- X
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° = 2 radians = 400 grads
90° = /2 radians = 100 grads
M Setting the Display Format [SET UP]- [DIEEVd

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

* {Fix}/{Sci}/{Norm}/{Eng} ... {fixed number of decimal places specification}/
{number of significant digits specification}/{normal display}/{Engineering mode}
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¢ To specify the number of decimal places (Fix)

Example To specify two decimal places
(1) (Fix) (2) DisFlax  fFixl |
—T
Press the number key that corresponds to the number of decimal places you want to specify
(n=0to9).

* Displayed values are rounded off to the number of decimal places you specify.

¢ To specify the number of significant digits (Sci)

Example To specify three significant digits

F2)(Sci) @) lLisplaxr f5cii
=

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.

* Displayed values are rounded off to the number of significant digits you specify.

® 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) > Ixl, Ix| 210"
Norm 2: 10° (0.000000001) > Ixl, IxI 210

¢ 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 101 m (milli) x 1073
P (Peta) x 10"° i (micro) x 107¢
T (Tera) x 10" n (nano) x 107°
G (Giga) x 10° p (pico) x 10712
M (Mega) x 108 f (femto) x 107"®
k (kilo) x 10°

* The engineering symbol that makes the mantissa a value from 1 to 1000 is automatically
selected by the calculator when engineering notation is in effect.



4. Function Calculations

Bl 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 (or RUN) or PRGM 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}
e {nPr}/{nCr} ... {permutation}/{combination}
* {RAND} ... {random number generation}

* {Ran#}/{Int}/{Norm}/{Bin}/{List} ... {random number generation (0 to 1)}/{random integer
generation}/{random number generation in accordance with normal distribution based
on mean u and standard deviation ag}/{random number generation in accordance with
binomial distribution based on number of trials n and probability p}/{random number
generation (0 to 1) and storage of result in ListAns}

* (P{Q(/{R(} ... normal probability {P(7)}{Q()}/{R(#)}
e {t(} ... {value of normalized variate #(x)}

e 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 to 9) (see
page 2-2).}

* {GCD} ... {greatest common divisor for two values}
* {LCM} ... {least common multiple for two values}
* {MOD} ... {remainder of division (remainder output when n is divided by m)}

* {MOD-E} ... {remainder when division is performed on a power value (remainder output
when n is raised to p power and then divided by m)}
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¢ Angle Units, Coordinate Conversion, Sexagesimal Operations (ANGL)
[OPTN]-[ANGL]

e {°}{r}/{g} ... {degrees}/{radians}/{grads} for a specific input value
e {°¢’”} ... {specifies degrees (hours), minutes, seconds when inputting a degrees/minutes/
seconds value}
. {:j} ... {converts decimal value to degrees/minutes/seconds value}
* The {/o,_,,} menu operation is available only when there is a calculation result on the display.
* {Pol(}/{Rec(} ... {rectangular-to-polar}/{polar-to-rectangular} coordinate conversion
* {»DMS} ... {converts decimal value to sexagesimal value}

® Engineering Symbol (ESYM) [OPTN]-[ESYM]
o ImY/{p{n}{p}/f} ... {milli (103)}/{micro (10-%)}/{nano (107°)}/{pico (10'2)}/{femto (107'%)}
o {KY{MY{GY{TY{PY{E} ... {kilo (10%)}/{mega (10°)}/{giga (10°)}/{tera (10'?)}/{peta (10'°)}/
{exa (10'®)}
. {ENG}/{EIWG} ... 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.
e The {ENG} and {E/NG} menu operations are available only when there is a calculation
result on the display.

B Angle Units

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

Example Operation

To convert 4.25 rad to degrees: N (SET UP) @ @ @ @ @ @ *(F1)(Deg) [EXT)
2435070629 | 4.25[rm) [Fe) () [F5) (ANGL) ™ [F2) (1)

47.3° + 82.5rad = 4774.20181° | 47.3(F)82.5rm) (Fe) (=) (F5) (ANGL)** [F2) (r) BE

2°20°30” + 39°30" = 3°00°00" 2o (F8) (™) (F5) (ANGL)** [EQ) (° * ") 20(F2) (°* ”) 30
E( ) EOE( I39E( ") 0E () ED
)

2.255° = 2°15°18" 2.255 (0] [F6) (™) (F5) (ANGL)** [Fe) (™) (F3) (> DMS) [exg

* x-7400GII, x-9750GI: ® ® ® @ @ ** fx-7400GII: [F4) (ANGL)

B Trigonometric and Inverse Trigonometric Functions

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

(90°= 3

radians = 100 grads)
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* Be sure to specify Comp for Mode in the Setup screen.

Example

Operation

cos (% rad) = 0.5

2+sin 45° x cos 65° = 0.5976724775

sin”'0.5 = 30°
(x when sinx = 0.5)

&) (BN (SET UP) @ @ @ @ @ @ *[F2)(Rad) [Ex)
F) @9 (n) B3

ur7) (W) (SET UP) @ @ @ @ @ @™ 1) (Deg) ExT)
2(X] (sin] 45 (X] (09 65 [Exg)

(sin) (sin"") 0.5*2(exg)

* can be omitted.
*2 Input of leading zero is not necessary.

* fx-7400GlII, fx-9750GI: ® @® ® ® ®

B Logarithmic and Exponential Functions

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

Example

Operation

log 1.23 (log1o1.23) = 0.08990511144
log-8 =3

(=3)* = (=3) X (=3) x (~3) x (~3) = 81
123 (= 1237) = 1.988647795

(log) 1.23 (exg)

(F4) (CALC)* [E8) (>) E4) (logab) 2218 0] B
[ @3B A4k

7R (A) (V' )123[E9

* fx-7400GII: (F3)(CALC)

* The Linear input/output mode and Math input/output mode produce different results when

two or more powers are input in series,

like: 2 (A 3 (A 2.

Linear input/output mode: 2A3"2 = 64  Math input/output mode: 2% = 512
This is because the Math input/output mode internally treats the above input as: 2/(3/(2)).

H Hyperbolic and Inverse Hyperbolic Functions

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

Example

Operation

sinh 3.6 = 18.28545536

15

20
cosh™ <—> = 0.7953654612

() E2(HYP)*[E1)(sinh) 3.6 )
€8 (>) EJ (HYP)* 8} (cosh™) (20 (=150

* fx-7400GII: [F1)(HYP)
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B Other Functions

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

Example Operation
V2 +V5 = 3.65028154 (eF) @3 (V)2 () e 3 (V)56
(=3)*=(=3)x(-3)=9 [d©@30] &) e

8 (=1%x2x3x.... x 8) = 40320 8 ) (Fe) (>) (F3) (PROB)*' F1) (x!) @)

What is the integer part of — 3.5? (>)(F8 (NUM)*2(F2) (Int) (=) 3.5 Exg)
-3

*1 fx-7400GIL; [F2)(PROB) *2 fx-7400GII: [F3)(NUM)

l Random Number Generation (RAND)

e Random Number Generation (0 to 1) (Ran#, RanList#)

Ran# and RanList# generate 10 digit random numbers randomly or sequentially from 0 to 1.
Ran# returns a single random number, while RanList# returns multiple random numbers in list
form. The following shows the syntaxes of Ran# and RanList#.

Ran# [a] 1=sa=s9
RanList# (n [,a]) 1=n=999

* n is the number of trials. RanList# generates the number of random numbers that
corresponds to n and displays them on the ListAns screen. A value must be input for n.

* “a” is the randomization sequence. Random numbers are returned if nothing is input for “a”.
Entering an integer of 1 through 9 for a will return the corresponding sequential random
number.

» Executing the function Ran# O initializes the sequences of both Ran# and RanList#. The
sequence also is initialized when a sequential random number is generated with a different
sequence of the previous execution using Ran# or RanList#, or when generating a random
number.

Ran# Examples

Example Operation
Ran# (Fe) (>) [E3) (PROB)* [F4) (RAND)
(Generates a random number.) (F1) (Ran#) exg)

(Each press of [Exg generates a new random number.) | [ExE
EXE

Ran# 1 (Fe) (™) (F3) (PROB)* [F4) (RAND)
(Generates the first random number in sequence 1.) (F1)(Ran#)1

(Generates the second random number in sequence 1.) | (e

Ran# 0 (F1) (Ran#)0 [exg)
(Initializes the sequence.)
Ran# 1 (F1) (Ran#)1 [exg

(Generates the first random number in sequence 1.)

* fx-7400GII: [F2)(PROB)
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RanList# Examples

Example Operation
RanList# (4) OPTN >) (F3) (PROB)* (F4) (RAND) (F5) (List)
(Generates four random numbers and 40) @]
displays the result on the ListAns screen.)
RanList# (3, 1) >>) (F3) (PROB)* (4 (RAND)
(Generates from the first to the third random | FB)(Listy 3a)1QJ 9

numbers of sequence 1 and displays the
result on the ListAns screen.)

(Next, generates from the fourth to the sixth EXIT) (EXE
random number of sequence 1 and displays
the result on the ListAns screen.)

Ran# 0 (F1) (Ran#) 0 (exg
(Initializes the sequence.)
RanList# (3, 1) (F5) (List) 3] 10 g

(Re-generates from the first to the third
random numbers of sequence 1 and displays
the result on the ListAns screen.)

* fx-7400GII: (F2)(PROB)

¢ Random Integer Generation (Ranint#)
RanlInt# generates random integers that fall between two specified integers.
Ranint# (A,B[,n]) A<B |ALIBI<1e10 B-A<1e1l0 1=n=999

* A is the start value and B is the end value. Omitting a value for n returns a generated random
number as-is. Specifying a value for n returns the specified number of random values in list

form.
Example Operation
Ranint# (1, 5) [Fg) () (F3) (PROB)* [F4) (RAND) (F2) (Int)
(Generates one random integer from 1 and 10J50)
5.)
Ranlint# (1, 10, 5) (Fe) (>>) (F3) (PROB)* (F4) (RAND) (F2] (Int)
(Generates five random integers from 1 to 10J10()50] [
10 and displays the result on the ListAns
screen.)

* fx-7400GII: [F2)(PROB)

¢ Random Number Generation in Accordance with Normal Distribution
(RanNorm##)

This function generates a 10-digit random number in accordance with normal distribution
based on a specified mean ¢ and standard deviation o values.
RanNorm# (o, u[,n]) o0>0 1=n=999
* Omitting a value for n returns a generated random number as-is. Specifying a value for n
returns the specified number of random values in list form.
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Example Operation

RanNorm# (8, 68) (>)(F3) (PROB)* (F4) (RAND) (F3] (Norm)
(Randomly produces a body length value 8(2])68(0] g

obtained in accordance with the normal
distribution of a group of infants less than
one year old with a mean body length of
68cm and standard deviation of 8.)

RanNorm# (8, 68, 5) [Fe) (=) (F3) (PROB)* [F4) (RAND) (F3) (Norm)
(Randomly produces the body lengths of five | 8 3]68(]5(0] [Ex

infants in the above example, and displays
them in a list.)

* fx-7400GII: (F2)(PROB)

¢ Random Number Generation in Accordance with Binomial Distribution
(RanBin#)

This function generates random integers in accordance with binomial distribution based on
values specified for the number of trials n and probability p.

RanBin# (n,p[[m]) 1=n=100000 1=m=999 Osps=s1

* Omitting a value for m returns a generated random number as-is. Specifying a value for m
returns the specified number of random values in list form.

Example Operation

RanBin# (5, 0.5) (Fe) (>) (F3) (PROB)* (F4) (RAND) (F4) (Bin)
(Randomly produces the number of heads 50(J0.50] [Exg

that can be expected in accordance with
binomial distribution for five coin tosses
where the probability of heads is 0.5.)

RanBin# (5, 0.5, 3) [F§) (™) F3) (PROB)* [F4) (RAND) [F4) (Bin)
(Performs the same coin toss sequence 5(J0.5(J3()]

described above three times and displays
the results in a list.)

* fx-7400GII: [F2)(PROB)

Hl Coordinate Conversion

e Rectangular Coordinates e Polar Coordinates
Y Y
P(x,y) P(r,6)

Pol
y

0 — X 0 X

 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.
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Example

Operation

Calculate r and 6° when x = 14 and y = 20.7
1 [ — 24.98979792 (r)
2 55.928—- — 55.92839019 ()
Calculate x and y when r = 25 and 6 = 56°
1 [ —  13.97982259 (x)
2 L20725d - 20.72593931 (y)

(N (SETUP @O @ @ ® ® ®*
(F1) (Deg) Exm

() [F5) (ANGL)** [F8) (>) (F1) (Pol()
14(3)20.7) @ Exm)

3 (Rec()25(3)56 )

* fx-7400Gl1I, fx-9750GIl: ® @ ® ® @ ** fx-7400GII: (ANGL)

B Permutation and Combination

e Permutation
n!

nPFZ(n_—r)!

e Combination

n!
nCr = =7

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

Example 1 To calculate the possible number of different arrangements using 4
items selected from among 10 items
Formula Operation
10P4 = 5040 10 (0rT) (Fe) (™) (F3) (PROB)* (F2) (»P~) 4 [Exg)
* fx-7400GII: (F2) (PROB)
Example 2 To calculate the possible number of different combinations of 4 items
that can be selected from among 10 items
Formula Operation
10C4 = 210 10 [or7y) (Fe) (>) (F3) (PROB)* (F3) (xCr) 4 [exg)

* fx-7400GII: (F2) (PROB)

H Greatest Common Divisor (GCD), Le

ast Common Multiple (LCM)

Example

Operation

To determine the greatest common
divisor of 28 and 35
(GCD (28, 35) =7)

w
a

To determine the least common multiple
of 9 and 15
(LCM (9, 15) = 45)

o

o
o
—
=

H

()[4 (NUM)* [Eg) (>) (F2) (GCD) 28 (4]
EXE

P (F8) (™) (F2) (NUM)* (Fe) (&) (F3) (LCM) 9 5] 15
B
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Bl Division Remainder (MOD), Remainder of Exponential Division (MOD
Exp)

Example Operation

To determine the remainder when 137 is (Fe) (>>) (F4) (NUM)* (Fe) (>) (F4 (MOD) 137 (2] 7

divided by 7 o &9
(MOD (137, 7) = 4)

o
~’| |"O
—
=

To determine the remainder when 5% is N (F6) (™) (F4) (NUM)* (Fe) (™) (F5) (MOD - E)

divided by 3 CJ3(xJ3] g
(MOD - E (5, 3, 3) = 2)

mi
-]
=

* fx-7400GIT: [F3)(NUM)

M Fractions

* In the Math input/output mode, the fraction input method is different from that described
below. For fraction input operations in the Math input/output mode, see page 1-11.

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

Example Operation
2, ,1_78 285 E 3@ 1 @463
5 4 20
= 3.65 (Conversion to decimal)*' | [F-D
1 1 a2 | 122578 ([F) 1845729
5578 * 4575 = 6.066202547 x 10
%x0.5=0.25*3 132(X).569

*1 Fractions can be converted to decimal values and vice versa.

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

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

* Pressing the (a%.—.%) key toggles the display fraction between mixed fraction and

improper fraction format.

B Engineering Notation Calculations

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

Example Operation
999k (kilo) + 25k (kilo) [ENY) (SET UP) @ @ (F4) (Eng) (EXIT) 999 [opTN) (F6) (™) (F6) (™)
=1.024M (mega) (F1)(ESYM)* (Fe) (>>) (F1) (k) () 25 (F1) (k) [Exg)
9+10=0.9 =900m (milli) | 9(=)10(exg L
=0.9 (Fe) (™) [Fe) (>) (F1) (ESYM)* (Fe) (™) (Fe) (™) (F3) (ENG) ™
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— 0.0009k (kilo) ) (ENG)*!
=0.9 F2)(ENG)*2
= 900m (F2(ENG)*

* fx-7400GII: (F5)(ESYM)
*1 Converts the displayed value to the next higher engineering unit, by shifting the decimal
point three places to the right.

*2 Converts the displayed value to the next lower engineering unit, by shifting the decimal point
three places to the left.

M Logical Operators (AND, OR, NOT, XOR)

The logical operator menu provides a selection of logical operators.
* {And}/{Or}/{Not}/{Xor} ... {logical AND}/{logical OR}/{logical NOT}/{logical XOR}
* Be sure to specify Comp for Mode in the Setup screen.

[OPTN]-[LOGIC]

What is the logical AND of A and B when A =3 and B = 2?
AANDB =1

Example

Operation Display

3(=) () (k61 (A)

2[=] () (og) (B) (xg

(e (x67) (A) o) (F8) (>) E8) (>)
(F2)(LOGIC)" (F1) (And) (e (iog) (B) Ex) 1

* fx-7400GII: (F3)(LOGIC)

e About Logical Operations
* A logical operation always produces either 0 or 1 as its result.
* The following table shows all of possible results that can be produced by AND, OR and XOR

operations.

Value or Expression A | Value or Expression B A AND B AORB A XORB
A=0 B+#0 1 1 0
A=0 B=0 0 1 1
A=0 B0 0 1 1
A=0 B=0 0 0 0

* The following table shows the results produced by the NOT operation.

Value or Expression A NOT A
A=0 0
A=0 1
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5. Numerical Calculations

The following explains the numerical calculation operations included in the function menu

displayed when (F3) (CALC) ((F3)(CALC) on the fx-7400GII) is pressed. The following
calculations can be performed.

¢ {Int+}/{Rmdr}/{Simp} ... {quotient}/{remainder}/{simplification}

« {Solvel{d/dx}l{d?/dx?}/{|dx}/{SolvN} ... {equality solution}/{differential}/{quadratic differential}/
{integration}/{f{x) function solution}

e {FMin}/{FMax}/{Z(}/{log_b} ... {minimum value}/{maximum value}/{summation}/{logarithm
log,b}

B Quotient of Integer + Integer [OPTN]-[CALC]-[Int+]

The “Int+” function can be used to determine the quotient when one integer is divided by
another integer.

Example To calculate the quotient of 107 + 7
(rd (1] (0 (7] [oemN) (F4) (CALC)* [Ee) (™) 187 Int= 1
E8(>) ED(Int=) (@D 13
g
* fx-7400GII: (F3)(CALC)
IntqRmdr]=imp| &
H Remainder of Integer + Integer [OPTN]-[CALC]-[Rmdr]

The “Bmdr” function can be used to determine the remainder when one integer is divided by
another integer.

Example To calculate the remainder of 107 + 7

@0 (F4) (CALC)*(Fe) (>) 187 Rmdr T
8 (>) 3 (Rmdr) (@) £

EXE

* fx-7400GII: (F3)(CALC)

IhtRmdt]Simp| &

H Simplification [OPTN]-[CALC]-[Simp]
The “»Simp” function can be used to simplify fractions manually. The following operations can
be used to perform simplification when an unsimplified calculation result is on the display.

e {Simp} [ ... This function automatically simplifies the displayed calculation result using the

smallest prime number available. The prime number used and the simplified result are
shown on the display.

* {Simp} n [ ... This function performs simplification according to the specified divisor n.
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Under initial default settings, this calculator automatically simplifies fraction calculation results
before displaying them. Before performing the following examples, use the Setup screen to
change the “Simplify” setting from “Auto” to “Manual” (page 1-29).

* When “a+bi” or “r£6” is specified for the Setup screen “Complex Mode” setting, fraction
calculation results always are simplified before being displayed, even if the “Simplify” setting
is “Manual”.

* If you want to simplify fractions manually (Simplify: Manual), make sure that the “Real” is
selected for the “Complex Mode” setting.

. . 15 15 5 1
Example 1 To simplify 60 —=—=—

60 20 4
(ad (1] (5] (&) (] (0] [Exg 15,60 -
(F4) (CALC)*[Fe) (>) F6) (>) F3)(SimP) B8 |ArskSime :
F=3
* fx-7400GII: (F3)(CALC) =
Ikt Rmdr]Zimp| =
(F3)(Simp) Exg 15,60
Ah=*rSimF
F=3
_ 5,28
AnsrSimF
103
Irt=Jkmdr]=ing] Mo
The “F=" value is the divisor.
E le 2 To si I'f2—7 ifyi divi f9 7.3
xamp e [o} Slmp 1 y 63 speci ylng a aivisor o 63 7
(ad (2] (7] (&) (6] (3] [exg) [cpTN) (F3) (CALC)* 2T .68
9 (>) 68 (>) B3 (Simp) (@) &8 AnshSine 9 2783
F=2
* fx-7400GII: (F3)(CALC) FaT
Irt-Rmdr]Zimp| e

* An error occurs if simplification cannot be performed using the specified divisor.

» Executing »Simp while a value that cannot be simplified is displayed will return the original
value, without displaying “F=".

Hl Solve Calculations [OPTN]-[CALC]-[Solve]
The following is the syntax for using the Solve function in a program.
Solve( fix), 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.
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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 4-4.

* You cannot use a quadratic differential, £, maximum/minimum value or Solve calculation
expression inside of any of the above functions.

* Pressing during calculation of Solve (while the cursor is not shown on the display)
interrupts the calculation.

M Solving an f{x) Function [OPTN]-[CALC]-[SolvN]
You can use SolvN to solve an f{x) function using numerical analysis. The following is the input
syntax.

SolveN (left side [=right side] [,variable] [, lower limit, upper limit])

* The right side, variable, lower limit and upper limit all can be omitted.

* “left side[=right side]” is the expression to be solved. Supported variables are A through Z, r,
and 6. When the right side is omitted, solution is perform using right side = 0.

* The variable specifies the variable within the expression to be solved for (A through Z, r, 0).
Omitting a variable specification cause X to be used as the variable.

* The lower limit and upper limit specify the range of the solution. You can input a value or an
expression as the range.

* The following functions cannot be used within any of the arguments.
Solve(, d?/dx?, FMin(, FMax(, X(

Up to 10 calculation results can be displayed simultaneously in ListAns format.

* The message “No Solution” is displayed if no solution exists.

* The message “More solutions may exist.” is displayed when there may be solutions other
than those displayed by SolvN.

Example To solve x>-5x-6=0

(F3) (CALC)*(F5) (SolvN)
xem (3 (=) (5] (xem (=) (6] OO fexe) More =olulions

max exist.
Fressi[EXIT]
Solueld/daddtidng rdi BoluH] T
EXIT AR
]
-1

* fx-7400GIT: (F3)(CALC)
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H 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)* [F2)(d/dx) fix)Ja(]rol * fx-7400GII: (F3)(CALC)
(a: point for which you want to determine the derivative, rol: tolerance)
dldx (f (), &) = = £ ()

The differentiation for this type of calculation is defined as:

oy = i L@+ A%) —f(a)
f(a)_lt}cr—l;lo Ax

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

fla+ ax)—f(a)
Ax

fa)=

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

Example To determine the derivative at point x = 3 for the function
y =x% + 4x2 + x — 6, with a tolerance of “tol” =1e -5

Input the function f{x).

(ad [ory) [F4) (CALC)* [F2)(d/dx)xen (A) (3] () (4] =606
* fx-7400GII: (F3)(CALC)

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

B0
Input the tolerance value. ool CE T+ e+, 31 1E
@ B = 52

Using Differential Calculation in a Graph Function

» Omitting the tolerance (tol) 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.

Differential Calculation Precautions

* In the function f(x), only X can be used as a variable in expressions. Other variables
(A through Z excluding X, r, 0) are treated as constants, and the value currently assigned to
that variable is applied during the calculation.

* Input of the tolerance (fol) value and the closing parenthesis can be omitted. If you omit
tolerance (fol) value, the calculator automatically uses a value for tol as 1e—10.

* Specify a tolerance (tol) value of 1e—14 or greater. An error (Time Out) occurs whenever no
solution that satisfies the tolerance value can be obtained.

* Pressing during calculation of a differential (while the cursor is not shown on the display)
interrupts the calculation. 004



* Inaccurate results and errors can be caused by the following:

discontinuous points in x values

extreme changes in x values

inclusion of the local maximum point and 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
* Always use radians (Rad mode) as the angle unit when performing trigonometric differentials.

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

* In the Math input/output mode, the tolerance value is fixed at 1e=10 and cannot be changed.

B Quadratic Differential Calculations [OPTN]-[CALC]-[d?/dx?]
After displaying the function analysis menu, you can input quadratic differentials using the
following syntax.

(CALC)*(F3)(d?/dx?) fix) ] a(3]tol * fx-7400GII: (F3)(CALC)
(a: differential coefficient point, tol: tolerance)

%(f(x), a) = %f(a)

Quadratic differential calculations produce an approximate differential value using the following
second order differential formula, which is based on Newton’s polynomial interpretation.

2 fla + 3h) — 27 fla+ 2h) + 270 fa + h) — 490 fla) + 270 fa — k) — 27 fa —2h) + 2 fia — 3h)
18042

In this expression, values for “sufficiently small increments of 4” are used to obtain a value that
approximates f"(a).

f(a@) =

Example To determine the quadratic differential coefficient at the point where
x = 3 for the functiony =x* +4x* + x - 6
Here we will use a tolerance fol =1 - 5

Input the function f{x).

(ac) [oemy) (F4) (CALC)* ([E3) (c*/dx®) BHAE] SIGI0
* fx-7400GII: (F3)(CALC)

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

B0
Input the tolerance value.
M e @ E 0] d2 dx® (A THAHEHE-E, 3,
1e-52
E5) 26

Quadratic Differential Calculation Precautions

* In the function f{x), only X can be used as a variable in expressions. Other variables (A
through Z excluding X, r, 0) are treated as constants, and the value currently assigned to
that variable is applied during the calculation.
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* Input of the tolerance (fol) value and the closing parenthesis can be omitted.

* Specify a tolerance (tol) value of 1e—14 or greater. An error (Time Out) occurs whenever no
solution that satisfies the tolerance value can be obtained.

* The rules that apply for linear differential also apply when using a quadratic differential
calculation for the graph formula (see page 2-24).

* Inaccurate results and errors can be caused by the following:
- discontinuous points in x values
- extreme changes in x values

inclusion of the local maximum point and 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
* You can interrupt an ongoing quadratic differential calculation by pressing the key.

* Always use radians (Rad mode) as the angle unit when performing trigonometric quadratic
differentials.

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

» With quadratic differential calculation, calculation precision is up to five digits for the
mantissa.

* In the Math input/output mode, the tolerance value is fixed at 1e—10 and cannot be changed.

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.

[F4(CALC)* Fa)(ldx) fix) ) a 3] b 3] tol * fx-7400GII: (F3)(CALC)

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

J( f(x), a, b, tol) = Jj Fx)dx

y
f(b) =
f(a) oLy =f(x)
Area of Jj f(x)dx is calculated
ol 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.
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Example 1 To perform the integration calculation for the function shown below,
with a tolerance of “fol” = 1e - 4

Ls (2x? + 3x + 4) dx

Input the function f(x).

(9 @™ F3) (CALC)* F4)(ldx) (2 (8] (4] CJ
* fx-7400GII: (F3)(CALC)

Input the start point and end point.

WEEH
Input the tolerance value.
1) e () (@) O] |I':2:=<:E+3H+4,1=5=1§éj}
Example 2 When the angle unit setting is degrees, trigonometric function
integration calculation is performed using radians (Angle unit = Deg)
|Iicas A amEZ.m) 1|

Examples Calculation Result Display

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.

flx)

Jj Jfx)dx = J: Jx)dx + Jf fx)dx

Positive
part (S)

I I
0 a Negative part (5) 4 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)

A

Lbf (x)dx = J:C J(x)dx + J: F)dx +....

+ Jb F0)dx

> x

* Pressing during calculation of an integral (while the cursor is not shown on the display)
interrupts the calculation.

* Always use radians (Rad mode) as the angle unit when performing trigonometric
integrations.

* An error (Time Out) occurs whenever no solution that satisfies the tolerance value can be
obtained.
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Integration Calculation Precautions

* In the function f{x), only X can be used as a variable in expressions. Other variables (A
through Z excluding X, r, 0) are treated as constants, and the value currently assigned to
that variable is applied during the calculation.

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

* Integration calculations can take a long time to complete.

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

* In the Math input/output mode, the tolerance value is fixed at 1e—5 and cannot be changed.

H > Calculations [OPTN]-[CALC]-[2(]

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

F4(CALC)* F(>)FIE()ar ) k) a ) B ] n * fx-7400GII: (F3)(CALC)

B
Y (ar k, o, B, n) =Y, ak=ao+ dost +e...... +ap
k=o

(n: distance between partitions)

Example To calculate the following:

6
> (k*-3k+5)

k=2

Use n = 1 as the distance between partitions.

(ad] 1) (F4) (CALC)* (6} (>) (F3) (Z( ) () (I (K) [EfKE—ZE+5,Ke 226 10
@EE KB GEO ]
e DKEOR2OEEC@OmMOEY

* fx-7400GII: (F3)(CALC)

Y Calculation Precautions

* The value of the specified variable changes during a X calculation. Be sure to keep separate
written records of the specified variable values you might need later before you perform the
calculation.

* You can use only one variable in the function for input sequence a.
* Input integers only for the initial term (o) of sequence ax and last term (f) of sequence ax.

* Input of n and the closing parentheses can be omitted. If you omit n, the calculator
automatically uses n = 1.

* Make sure that the value used as the final term f is greater than the value used as the initial
term o. Otherwise, an error will occur.

* To interrupt an ongoing X calculation (indicated when the cursor is not on the display), press
the key.

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

* In the Math input/output mode, the distance between partitions (n) is fixed at 1 and cannot be

changed.
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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
asxsbh.

® Minimum Value
(F3) (CALC)* F8)(>)FI)(FMin) f(x) D a B b XD n * fx-7400GII: (F3)(CALC)

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

e Maximum Value

(F3) (CALC)* (Fg) (™) [F2)(FMax) f(x) (D a ) b ] n * fx-7400GII: (F3)(CALC)
(a: start point of interval, b: end point of interval, n: precision (n = 1 to 9))

Example 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 function
y=x2-4x+9

Input f(x).

(F4) (CALC)" (Fe) (™) (1) (FMin) (xé1) (3 (=) (a) &)
* fx-7400GII: (F3)(CALC)

Input the interval a =0, b = 3.

OEEE

Input the precision n = 6.
(6] O] &g s

L

* In the function f(x), only X can be used as a variable in expressions. Other variables (A
through Z excluding X, r, 0) 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.

* 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.

* You cannot use a differential, quadratic differential, integration, X, maximum/minimum value,
Solve, RndFix or log,b calculation expression inside of a maximum/minimum calculation
term.
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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 to 2-15.

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«0} ... Performs complex number calculation and displays results in polar form*2

*' When there is an imaginary number in the argument, however, complex number calculation
is performed and the result is displayed using rectangular form.

Examples:
In 2i =0.6931471806 + 1.570796327i
In 2i + In (- 2) = (Non-Real ERROR)

*2 The display range of 8 depends on the angle unit set for the Angle item on the Setup
screen.

e Deg...—180 < 0 =180
eRad..—n<fO=n
e Gra.. =200 < 6 =200

Press (F3) (CPLX) ([(or1y) (F2) (CPLX) on the fx-7400GII) 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

o {»r/0}/{»a+bi} ... converts the result to {polar}/{rectangular} form

* You can also use (0] (?) in place of (F3) (CPLX) ((orTN) (F2) (CPLX) on the fx-7400GII)
EDQ).
» Solutions obtained by the Real, a+bi and r£6 modes are different for power root (*v' )
calculations when x < 0 and y = m/n when n is an odd number.
Example: 3*V (- 8) = — 2 (Real)
=1+ 1.732050808i (a+bi)
=260 (r£0)

* To input the “ £ ” operator into the polar coordinate expression (r£6), press X1 (»).
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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.

Example (1 +2i0) + (2 + 3i)

(F3)(CPLX)* C1+21 0+ (2431 )
OOBEDEOD a1
BB EGHO]E

* fx-7400GII: [F2)(CPLX)

H Reciprocals, Square Roots, and Squares

Example (3 +1)

1.73 1% I

(F3) (CPLX)* TCa+i o
P p—— 5317
+08, 25424575461

ER (V) O BEEOD
* x-7400GIIL: (F2)(CPLX)

l Complex Number Format Using Polar Form

Example 2./30x 3445 =6£75

ERIENCIRARVYIGIOIOIOIOCION
(F1)(Deg) @ (F3) (£ 0) EXT)
(2] (sur] (xem (£) (3] () (X) (3]
xe1 (<) (4] (5]
* fx-7400GII, fx-9750GI: ® ® ® ® ®

2L30 5245

6&?5‘

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).

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

Imaginary axis

wWhkpk——————————— o

» Real axis
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(E3) (CPLX)* [E2) (Abs) ||=|bs At o
B # @ F)e) 0] B
(Calculation of absolute value)

* fx-7400GII: (F2) (CPLX)

ME®H GEEGHDO EY

(Calculation of argument)
* fx-7400GII: (F2)(CPLX)

[F3) (CPLX)* (F3) (Arg) |F|r'~9 TI+al :-53 13IEI1E1235|

* The result of the argument calculation differs in accordance with the current angle unit
setting (degrees, radians, grads).

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
(3] (CPLX)* [F4)(Conj) Conda C2+41) ]
ulafololElnlEs i
* fx-7400GII: (F2)(CPLX)
M 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.

Example

To extract the real and imaginary parts of the complex number 2 + 5i

(E3) (CPLX)* (F8) (™) (E1) (ReP) |EEF' CZ+51 0
2B EE(>)ENE O] g
(Real part extraction)

* fx-7400GII: (F2)(CPLX)

2|

(ac) (o) (E3) (CPLX)* (Fe) (™) E2) (ImP) |ImF' (24510
2B EF>)ENE O] Eg
(Imaginary part extraction)

* fx-7400GII: (F2) (CPLX)

H Polar and Rectangular Form Transformation  [OPTN]-[CPLX]-[»rZ0)/[»a+bi]

Use the following procedure to transform a complex number displayed in rectangular form to
polar form, and vice versa.
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Example To transform the rectangular form of complex number 1 + V3 i to its
polar form

(EDCIHNVSIOIOGIOICIOION
(F1)(Deg) @ (F2) (a+bi)
KD FRICABIE)
(F3)(CPLX)** [E1) (?) (F8) (™) (E3) (> £6) g
* fx-7400GlI, fx-9750GIl: ® ® ® ® ™®
** fx-7400GII: (F2)(CPLX)

1+C 301 vr2a

2£EE|

(ad (2] () (6T (<) (6] (0]

(F3) (CPLX)* [Fe) (™) [F4) (»a+Di) (g
* fx-7400GII: [F2)(CPLX)

TZERk 3+b1 ]
1+1. 7326562651

* The input/output range of complex numbers is normally 10 digits for the mantissa and two
digits for the exponent.

* When a complex number has more than 21 digits, the real part and imaginary part are
displayed on separate lines.

* The following functions can be used with complex numbers.
Vo, x2 x M), 3,V In, log, log,b, 10%, e, Int, Frac, Rnd, Intg, RndFix(, Fix, Sci, ENG,
ENG, ©*”, 577, a’le, dlc

7. Binary, Octal, Decimal, and Hexadecimal
Calculations with Integers

You can use the RUN ¢ MAT (or RUN) 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 calculations.

* 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.

* If 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 complement of
the original value.

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

2-33



Number System Binary Octal Decimal Hexadecimal

Display Capacity 16 digits 11 digits 10 digits 8 digits

* The alphabetic characters used in the hexadecimal number appear differently on the display
to distinguish them from text characters.

Normal Text A B C D E
Hexadecimal Values /A IB C D E F
Keys X1 (n] | (sin)

* 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 UPI{[JLET]- [Dec)/[Hex]/[Bin]/[Oct]
1. In the Main Menu, select RUN ¢ MAT (or RUN).

2. Press [WENY) (SET UP). Move the highlighting to “Mode”, and then specify the default
number system by pressing (F2)(Dec), (F3)(Hex), (F4(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.
e {d~0}/{LOG}/{DISP} ... {number system specification}/{bitwise operation}/
{decimal/hexadecimal/binary/octal conversion} menu

M 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~o0) 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}/{o} ... {decimal}/{hexadecimal}/{binary}/{octal}
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¢ To input values of mixed number systems

Example To input 12310, when the default number system is hexadecimal
[P0 (WD (SET UP) T
Move the highlighting to “Mode”, and then HREOHEETE

press (F3)(Hex) [EXT).
F(d~o)F)(d) T 2] (&)

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}*3
*! two’s complement

*2 one’s complement (bitwise complement)
*3 bitwise AND, bitwise OR, bitwise XOR, bitwise XNOR

¢ Negative Values

Example To determine the negative of 1100102

(stFT) (MENU) (SET UP) Hea 1%??%?

Move the highlighting to “Mode”, and then
press (F4)(Bin) [EXT).

(ad) (F2) (LOG) [E1) (Neg)
(10 (] (@ (o] (1 (0] [exe]

* Negative binary, octal, and hexadecimal values are produced by taking the binary two’s
complement and then returning the result to the original number base. With the decimal
number base, negative values are displayed with a minus sign.

111118811148

e Bitwise Operations

Example To input and execute “12016 and AD16”

(HEN) (SET UP) 1Z8andAD
Move the highlighting to “Mode”, and then HEEEEEZD
press (F3)(Hex) EX).

(1) (2 (@) E2J(LOG)
(F3) (and)(a) (0

B 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
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¢ To convert a displayed value from one number system to another

Example To convert 2210 (default number system) to its binary or octal value

(MEN) (SET UP) dzz

Move the highlighting to “Mode”, and then
press (F2)(Dec) (EXT).

(F1)(d~o0) (F1)(d) (2] (2] (g

22

Ex (3) (DISP) [E3) (»Bin) b An=+Ein
AERRRRREEEE1 A1 16

(F4) (™ Oct) AnskOct.
BEDEERHEEZE

8. Matrix Calculations

Important!
» Matrix calculations cannot be performed on the fx-7400GII.

From the Main Menu, enter the RUN ¢ MAT mode, and press (F1)(»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
e 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

* Inputting complex numbers in matrix elements and using complex number related functions
* Matrix modification using matrix commands
The maximum number of rows that can be specified for a matrix is 999, and the maximum
number of columns is 999.
About Matrix Answer Memory (MatAns)

* The calculator automatically stores matrix calculation results in Matrix Answer Memory. Note
the following points about Matrix Answer Memory.

* Whenever you perform a matrix calculation, the current Matrix Answer Memory contents are
replaced by the new result. The previous contents are deleted and cannot be recovered.

* Inputting values into a matrix does not affect Matrix Answer Memory contents.

* When a matrix calculation result is m (rows) x 1 (column) or 1 (row) x n (columns), the
calculation result is also stored in Vector Answer Memory (VctAns).
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Inputting and Editing Matrices

Pressing (F1) (™ MAT) displays the Matrix Editor screen. Use the Matrix Editor to input and edit
matrices.

Matliix

a : Hore

Mat. C are

Mat O MHorne
mxn ... m (row) x n (column) matrix Hg% E : Hor
None... no matrix preset DEL JUELAJDIH, T

* {DEL}/{DEL-A} ... deletes {a specific matrix}/{all matrices}
* {DIM} ... {specifies the matrix dimensions (number of cells)}
* M=V} ... displays the Vector Editor screen (page 2-49)

¢ 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

Example To create a 2-row x 3-column matrix in the area named Mat B
Highlight Mat B. MaLrix
a Podw 2
® M=t B itHome
(F3)(DIM) (This step can be omitted.)
Specify the number of rows. e
; . o
2) & ﬁEDlmenimn M L
Specify the number of columns. Ay - |z
&) "
EXE E ] 2 |
|[-:- 0 0
2 0 0 u]

* All of the cells of a new matrix contain the value 0.
* Changing the dimensions of a matrix deletes its current contents.

* If “Memory ERROR” remains next to the matrix area name after you input the dimensions, it
means there is not enough free memory to create the matrix you want.

¢ To input cell values

Example To input the following data into Matrix B:

|:123
4 5 6
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The following operation is a continuation of the example calculation on the previous page.

(0 & (2) E€ (3) (g E | 3 3
[ 6E 6 E 6 EE - |
(Data is input into the highlighted cell. Each

time you press [Exg, the highlighting moves
to the next cell to the right.) &

* Displayed cell values show positive integers up to six digits, and negative integers up to five
digits (one digit used for the negative sign). Exponential values are shown with up to two
digits for the exponent. Fractional values are not displayed.

® 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)(DELeA).

2. Press (F1)(Yes) to delete all matrices in memory or (F6)(No) to abort the operation without
deleting anything.

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 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.
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¢ 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}

e To swap two rows

Example To swap rows two and three of the following matrix:

All of the operation examples are performed using the following matrix.

1 2
MatrixA=|: 3 4 :|
5 6

[F1) (R OP)[F1)(Swap) A ] ]
Input the number of the rows you want to swap. é[ é : |
(2) &€ (3] 9 (g 3 3

¢ To calculate the scalar multiplication of a row

Example To calculate the product of row 2 and the scalar 4
(F1J(R * OP) [F2) (xRw)
Input multiplier value.*
@ A &
Specify row number. é[ |é IE]
(2] g g 3 5 :

* A complex number also can be input as multiplier value (k).

® To calculate the scalar multiplication of a row and add the result to another

row

Example To calculate the product of row 2 and the scalar 4, then add the result to
row 3
(F1) (R * OP) (F3) (xRw+)

Input multiplier value.*
E3)GE)

Specify number of row whose product should be calculated.
(2] 9 A I 2

Specify number of row where result should be added. é[ E', -j]
@) B9 B9 3 I

* A complex number also can be input as multiplier value (k).
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¢ To add two rows together

Example To add row 2 to row 3

(F1)(R* OP) (F4) (Rw+)
Specify number of row to be added.
@

Specify number of row to be added to.

BDEE

® Row Operations

e {DEL} ... {delete row}
* {INS} ... {insert row}
* {ADD} ... {add row}

® To delete a row

Example To delete row 2

F3(ROW)®

(F1)(DEL)

e To insert a row

Example To insert a new row between rows one and two
(F2 (ROW)® A 1
EB(INS) é[-i
3 3
4 5

e To add a row

Example To add a new row below row 3

FI(ROW)® @
(F3)(ADD)
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e Column Operations
* {DEL} ... {delete column}
* {INS} ... {insert column}
e {ADD} ... {add column}

® To delete a column

Example To delete column 2
FJ(COL) > = .
=
E| 5
B 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 (F2J(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.

e {Mat} ... {Mat command (matrix specification)}

e (M—L} ... {Mat—List command (assign contents of selected column to list file)}
e {Aug} ... {Augment command (link two matrices)}

* {lden} ... {Identity command (identity matrix input)}

e {Dim} ... {Dim command (dimension check)}

e {Fill} ... {Fill command (identical cell values)}

* You can also use (2] (Mat) in place of (F2) (MAT) [F1) (Mat).

e Matrix Data Input Format [OPTN]-[MAT]-[Mat]

The following shows the format you should use when inputting data to create a matrix using
the Mat command.

ai aiz2 ... din

a1 az2 ... aan
: : =[[ai1, A1z, ..., Q1] [Q21, A2z, ..., Q24 .... [Qm1, w2, ..., Qmn ]
am1 am2 ... dmn

— Mat [letter A through Z]
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Example To input the following data as Matrix A: |: 3 5 :|
4 6

) (B ([ H(HA B E) [1:3.51C2.4:611+Mat.
G (S (e @E(HE B EE) | |
e (= (1) & (F (1) &) o) (2 (MAT)

(F1) (Mat) () (x1) (A)

EXE Matrix name —A I F 3 ‘

* The maximum value of both m and n is 999.
* An error occurs if memory becomes full as you are inputting data.
* You can also use the above format inside a program that inputs matrix data.

¢ To input an identity matrix [OPTN]-[MAT]-[Iden]
Use the Identity command to create an identity matrix.
Example To create a 3 x 3 identity matrix as Matrix A
(2 (MAT) [E8) (>) [ET) (Iden) A I 2 3
@ & () E) (Mat) 0 {20 (A) & o] ‘
Number of rows/columns d o o !
® To check the dimensions of a matrix [OPTN]-[MAT]-[Dim]

Use the Dim command to check the dimensions of an existing matrix.

Example 1 To check the dimensions of Matrix A

(F2) (MAT) [Fg) (>>) F2) (Dim)
(Fe) (™) (F1) (Mat) (i) (x.7) (A) (B

The display shows that Matrix A consists of two rows and three columns.
Since the result of the Dim command is list type data, it is stored in ListAns Memory.

You can also use {Dim} to specify the dimensions of the matrix.

Example 2 To specify dimensions of 2 rows and 3 columns for Matrix B
EAX({)DOEEIE)E E | Z 3
E3(MAT) B8 (>) €3 (Dim) " e S

(E8) (>) [E1) (Mat) (s (o) (B) (Bxe)

* The “Dim” command can be used to check and configure vector dimension settings.
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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.

e To assign values to and recall values from an existing matrix
[OPTN]-[MAT]-[Mat]

Use the following format with the Mat command to specify a cell for value assignment and
recall.

Mat X [m, n]
X = matrix name (A through Z, or Ans)
m = row number
n = column number

Example 1 To assign 10 to the cell at row 1, column 2 of the following matrix:

1 2
MatrixA=|: 3 4 :|
5 6

(0 (@ =) o) (F2) (MAT) (F1) (Mat) 18+Mal. ACLl. 2]
(w20 (A) @R @) ([) D 0 @ 18
G (=) (1) B9

* The “Vct” command can be used to assign values to existing vectors.

Example 2 Multiply the value in the cell at row 2, column 2 of the above matrix by 5

(e (F2) (MAT) (F1) (Mat) Mat ALz 21%5
[m (e (A) @R B([) @ 3 @ <8
=(1)XE

* The “Vct” command can be used to recall values from existing vectors.

e 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.

Example 1 To fill all of the cells of Matrix A with the value 3
(F2 (MAT) [Eg) (>) [E3) (Fill) Ans __1 2
@) (D 68 (>) ED) (Mat) G E2D (A) 6 ;[-’3 i]
(1) (Mat) (i) (x61) (A) ; ; ;

e The “Fill’ command can be used to write the same value into all vector elements.
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Example 2 To combine the following two matrices:

SHIEH

[F2) (MAT) [F5) (Aug) s __1_ __ 8
D (Mat) (8 (20 (A) 5 (-
ED(Mat) (B)EB

* The two matrices you combine must have the same number of rows. An error occurs if you
try to combine two matrices that have different number of rows.

* You can use Matrix Answer Memory to assign the results of the above matrix input and edit
operations to a matrix variable. To do so, use the following syntax.

Fill (n, Mat )
Augment (Mat o, Mat ) — Mat y

In the above, o, 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.

* The “Augment” command can be used to merge two vectors into a single matrix.

® 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 2)
m = column number
n = list number

Example To assign the contents of column 2 of the following matrix to list 1:

1 2

MatrixA=|: 3 4 :|
5 6

(F2J(MAT) (F2 (M—L) Hns

D) (Vat) (@ (80 (A) ) @ ;,[-E]

ED(LIST) ED(List) (D o8

(1) (List) (1]

l Matrix Calculations [OPTN]-[MAT]

Use the matrix command menu to perform matrix calculation operations.

e 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.
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The following describes only the matrix commands that are used for matrix arithmetic

operations.
e {Mat} ... {Mat command (matrix specification)}
¢ {Det} ... {Det command (determinant command)}
e {Trn} ... {Trn command (transpose matrix command)}
¢ {Iden} ... {Identity command (identity matrix input)}
* {Ref} ... {Ref command (row echelon form command)}
* {Rref} ... {Rref command (reduced row echelon form command)}

All of the following examples assume that matrix data is already stored in memory.

e Matrix Arithmetic Operations [OPTN]-[MAT]-[Mat]/[Iden]

Example 1 To add the following two matrices (Matrix A + Matrix B):

[, ] el ]

(E2 (MAT) E1) (Mat) (s (£67) (A)

AnZ |
ED (Mat) (0 (=2 (B) 68 -
Example 2 To multiply the two matrices in Example 1 (Matrix A x Matrix B)
(F2) (MAT) (F1) (Mat) (k) (£.6T) (A) Ang __1_
(D (Mat) (W (o9 (B) &) S

e The two matrices must have the same dimensions in order to be added or subtracted. An

error occurs if you try to add or subtract matrices of different dimensions.

* For multiplication (Matrix 1 x Matrix 2), the number of columns in Matrix 1 must match the

number of rows in Matrix 2. Otherwise, an error occurs.

e Determinant [OPTN]-[MAT]-[Det]
Example Obtain the determinant for the following matrix:
1 2 3
MatrixA=|: 4 5 6 J
-1-2 0
(2 (MAT) [E3) (Det) [E1) (Mat) Del Mal A
(A) g

* Determinants can be obtained only for square matrices (same number of rows and columns).
Trying to obtain a determinant for a matrix that is not square produces an error.

e The determinant of a 2 x 2 matrix is calculated as shown below.

ai ar
[Al = = ai1az2 — at2a21
dz1 a2z
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e The determinant of a 3 x 3 matrix is calculated as shown below.

ai a2 as
|A] = |: d21 d22 aAz23 :| = di11dz22as33 + A12ad23as31 + Ai13d21a32 — d11d23aA32 — d12d21A33 — A13d22A31
ast as2 ass

e Matrix Transposition [OPTN]-[MAT]-[Trn]
A matrix is transposed when its rows become columns and its columns become rows.
Example To transpose the following matrix:

1 2
Matrix A = |: 3 4 :|

5 6
(F2) (MAT) (F4) (Trn) (F1) (Mat) fing___| 2 3
EDAE e S

e The “Trn” command can be used with a vector as well. It converts a 1-row x n-column vector
to an n-row x 1-column vector, or an m-row x 1-column vector to a 1-row x m-column vector.

¢ Row Echelon Form [OPTN]-[MAT]-[Ref]

This command uses the Gaussian elimination algorithm to find the row echelon form of a
matrix.

Example To find the row echelon form of the following matrix:
1 2 3
Matrix A = |: :|
4 5 6
(F2(MAT) (Fe) (™) (Fa) (Ref) Ang __| Z 3
D (>) ED (Mat) (0 €20 (A) 68 i BRG]
1
e Reduced Row Echelon Form [OPTN]-[MAT]-[Rref]

This command finds the reduced row echelon form of a matrix.
Example To find the reduced row echelon form of the following matrix:

2 -1 3 19
Matrix A=| 1 1 -5 -21
0 4 3 0
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(2 (MAT) (Fg) (&) (5] (Rref) Ans

| g 3 7]
8 (=) FD) (Mat) [ (20 (A) B3 é[-E - 5]
E] 1] 1] | u
1

* The row echelon form and reduced row echelon form operation may not produce accurate
results due to dropped digits.

e Matrix Inversion [x]
Example To invert the following matrix:
1 2
Matrix A = |: :|
3 4
(F2J (MAT) (F1) (Mat) g __1 Z
0 () B () (") B -

* 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 with a determinant of zero cannot be inverted. Trying to invert a matrix with
determinant of zero produces an error.

* Calculation precision is affected for matrices whose determinant is near zero.
* A matrix being inverted must satisfy the conditions shown below.

AA'=A"A=E= e ]
0 1

The following shows the formula used to invert Matrix A into inverse matrix A",
SR
c d
A—1= 1 d _b
ad — bc —Cc a

Note that ad — bc # 0.

e Squaring a Matrix [x?]
Example To square the following matrix:
1 2
Matrix A = |: :|
3 4
(E2) (MAT) [E1) (Mat) (k) (£6T) (A) At __| 2
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¢ Raising a Matrix to a Power ]

Example To raise the following matrix to the third power:
1 2
Matrix A = |: :|
3 4
(2 (MAT) (F1) (Mat) (et (x6T) (A) Ans __1 2
BE [

* For matrix power calculations, calculation is possible up to a power of 32766.

¢ 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:
1 -2
Matrix A = |: :|
-3 4

(E8) (™) (F3) (NUM) [E1) (Abs)
(E2(MAT) [E1) (Mat) (s (k67) (A) B

e The “Abs” command can be used to obtain the absolute value of a vector element.

e Complex Number Calculations with a Matrix

Example To determine the absolute value of a matrix with the following complex
number elements:

A+ 1+
MatrixD=|: :|

1+ -2+2i
&9 @ F8) () E@ (NUM) (ED (Abs) —T
@m E3 (MAT) ) (Mat) (78 G (D) B9 [ EorE L avaa]
1.414213562

* The following complex number functions are supported in matrices and vectors.
i, Abs, Arg, Conjg, ReP, ImP

Matrix Calculation Precautions

* Determinants and inverse matrices are subject to error due to dropped digits.

* Matrix operations are performed 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.
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* You can use the following operation to transfer Matrix Answer Memory contents to another
matrix (or when Matrix Answer Memory 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.

Vector Calculations

Important!
* Vector calculations cannot be performed on the fx-7400GI1/fx-9750GII.

To perform vector calculations, use the Main Menu to enter the RUN * MAT mode, and then
press (F1)(»™MAT)(Fg) (M<V).

A vector is defined as a matrix that is either of the two following forms: m (rows) x 1 (column)
or 1 (row) x n (columns).

The maximum allowable value that can be specified for both m and n is 999.

You can use the 26 vector memories (Vct A through Vct Z) plus a Vector Answer Memory
(VctAns) to perform the vector calculations listed below.

e Addition, subtraction, multiplication

» Scalar multiple calculations

* Dot product calculations

* Cross product calculations

* Determination of the vector norm (size)

* Determination of the angle formed by two vectors
* Determination of the unit vector

About Vector Answer Memory (VctAns)

The calculator automatically stores vector calculation results in Vector Answer Memory. Note
the following precautions about Vector Answer Memory.

* Whenever you perform a vector calculation, the current Vector Answer Memory contents are
replaced by the new result. The previous contents are deleted and cannot be recovered.

e Inputting values into a vector does not affect Vector Answer Memory contents.
* Vector calculation results are also stored in Matrix Answer Memory (MatAns).

B Inputting and Editing a Vector

Pressing (F1) (™MAT) (F6) (M<=V) displays the Vector Editor screen. Use the Vector Editor to
input and edit vectors.

Lactor

c T Hone

LUzt C : Hore

LUt D EHDHE
mxn ... m (row) x n (column) vector HE% E ;HEHE
None ... no vector preset DEL JOELAJOIH HA
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* {DEL}/{DEL - A} ... deletes {a specific vector}/{all vectors}
* {DIM} ... specifies the vector dimensions (m rows x 1 column or 1 row x n columns)
* M=V} ... displays the Matrix Editor screen (page 2-37)

Vector input and editing, and vector cell (element) operations are the same as matrix
calculation operations. For more information, see “Inputting and Editing Matrices” (page 2-37)
and “Matrix Cell Operations” (page 2-38). Note, however, that vector calculations differ from
matrix calculations as described below.

* On the vector memory element input screen, there is no (F1)(R * OP) in the function menu.
* For vector editing, the dimension always limited to m rows x 1 column or 1 row x n columns.

B Vector Calculations [OPTN]-[MAT]

Use the vector command menu to perform vector calculations.

e To display vector commands
1. From the Main Menu, enter the RUN * MAT mode.
2. Press to display the option menu.
3. Press (F2) (MAT) (Fe) (>) (Fe) (>) to display the vector command menu.
e {Vct} ... {Vct command (vector specification)}
* {DotP} ... {DotP command (dot product command)}
* {CrsP} ... {CrossP command (cross product command)}
* {Angle} ... {Angle command (calculate the angle formed by two vectors)}
e {UntV} ... {UnitV command (calculate the unit vector)}
* {Norm} ... {Norm command (calculate the vector norm (size))}

Vector Calculation Precautions

* When calculating a dot product, cross product, and angle formed by two vectors, the
dimensions of the two vectors must be the same. Also, a cross product’s dimensions must
be1x2,1x3,2x1,0or3x1.

* Vector calculations are performed independently for each element, so it may take some time
before calculations results are displayed.

* The calculation precision of displayed results for vector calculations is +1 at the least
significant digit.

* If a vector calculation result is too large to fit into Vector Answer Memory, an error occurs.

* You can use the following operation to transfer Vector Answer Memory contents to another
vector.

VctAns — Vet a

In the above, a is any variable name A through Z. The above does not affect the contents of
Vector Answer Memory.

* Vector memory and matrix memory are compatible with each other, so vector memory
contents can be assigned to matrix memory, if you want.

Vct a — Mat 5
In the above, a and 3 are any variable names A through Z.
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e Vector Data Input Format [OPTN]-[MAT]-[Vct]

The following shows the format you should use when inputting data to create a vector using
the Vct command.

art
at | 5 Vct[Ato Z] [a1r @r2 ... a] = Vct[Ato Z]
an

Example To input the following datato Vct A: [1 2 3]

G (B ([ (H(HD DR G E) [[1-:2-311+Uct A
) (S (1) & (=F(]) )

(e (F2) (MAT) [Fe) (>) (Fe) (™) (FD (Vet)

(aee) (x.67) (A) (Exg

Vector name —H

e The maximum value of both m and n is 999.

* An error occurs if memory becomes full as you are inputting data.

* You can also use the above format inside a program that inputs vector data.

All of the following examples assume that vector data is already stored in memory.

e Vector Addition, Subtraction, and Multiplication [OPTN]-[MAT]-[Vct]

Example 1

Example 2

To determine the sum of the two vectors shown below (Vct A + Vct B):

VctA=[1 2] VctB=[3 4]

E3(MAT)E8) () B8 (>) ED (Ve)
() (23 (A) B () (V) () (69 (B) 69

Ahs | 2
jd ul 6]

To determine the product of the two vectors shown below (Vct A x Vct B):

3
VetA=[1 2] VctB=|:4:|

(2 (MAT) (E8) (&) (E8) (&) E (V)
(em) (A) (X ED (Vet) (ew) (og) (B) (Exe

Ahs |
I CHIN ]
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Example 3

To determine the product of the matrix and vector shown below (Mat A x
Vct B):

1 2 1
woea=[ 1 27 verss[ !
2 1 2

2 (VAT) D (Mat)
{20 (A) X 8 (>) 8 ()
D (Vet) @M (2 (B) 68

* When performing addition or subtraction of two vectors, they both must have the same

dimensions.

* When multiplying Vct A (1 x n) and Vct B (m x 1), n and m must be the same.

e Dot Product

Example

[OPTN]-[MAT]-[DotP]
To determine the dot product of the two vectors below

VctA=[1 2] VctB=[3 4]

(F2) (MAT) [Fe) (™) (Fe) (™) DotPCUct A.Uct B2
(F2) (DotP) [F1) (Vct) (e (K67 (A) ()
[E1) (Vet) () (og) (B) O

e Cross Product [OPTN]-[MAT]-[CrsP]

Example

To determine the cross product of the two vectors below

VctA=[1 2] VctB=[3 4]

@0 E3 (MAT) 8 (>) B8 (>) —
(F3) (CrsP) [F1) (Vct) (e (X671 (A) ) I C - 1 -23
(F1) (Vct) (ara) (iog) (B) O] [Ex€

® Angle Formed by Two Vectors [OPTN]-[MAT]-[Angle]

Example

To determine the angle formed by two vectors

VctA=[1 2] VctB=[3 4]

e (2 (MAT) (Fe) (>) (F8) () AnaledlUct A, Ut _ED
(F4) (Angle) [F1) (Vct) @i (k67 (A) (5) A, 1732534998

D (Vet) [ (59 (B) ) 69
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e Unit Vector [OPTN]-[MAT]-[UntV]

Example Determine the unit vector of the vector below
VctA=[5 5]
(F2) (MAT) [Fe) (>) [Fe) (™) P 2
| CIMRDRT] 0. 10713

(F5) (UntV) (F1) (Vct) (em) (X687 (A) O] (X

e Vector Norm (Size) [OPTN]-[MAT]-[Norm]

Example To determine the vector norm (size)

VctA=[1 3]

(2 (MAT) (E8) (™) () (&) (E8) ()
(E1) (Norm) (€8} (™) E8) (>) E8) (™)
(E1) (Vet) (e (67 (A) O] B

Hormolct A
3. 1B622TTEE

e You can use the “Norm” command to calculate the norm of a matrix.

10. Metric Conversion Calculations (all models
except fx-9860GII s)

You can convert values from one unit of measurement to another. Measurement units are
classified according to the following 11 categories. The indicators in the “Display Name”
column show the text that appears in the calculator’s function menu.

Display Name| Category |Display Name| Category Display Name | Category
LENG Length TMPR Temperature | PRES Pressure
AREA Area VELO Velocity ENGY Energy/Work
VLUM Volume MASS Mass PWR Power
TIME Time FORC Force/Weight

You can convert from any unit in a category to any other unit in the same category.

* Attempting to convert from a unit in one category (such as “AREA”) to a unit in another
category (such as “TIME”) results in a Conversion ERROR.

* See the “Unit Conversion Command List” (page 2-55) for information about the units
included in each category.

H Performing a Unit Conversion Calculation [OPTN]-[CONV]

Input the value you are converting from and the conversion commands using the syntax
shown below to perform a unit conversion calculation.

{value converting from}{conversion command 1} » {conversion command 2}
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* Use {conversion command 1} to specify the unit being converted from and {conversion
command 2} to specify the unit being converted to.

* » is a command that links the two conversion commands. This command is always available
at (F1)(») of the Conversion menu.

* Real numbers or a list that contains real number elements only can be used as the value
being converted from. When values being converted from are input into a list (or when list
memory is specified), conversion calculation is performed for each element in the list and
calculation results are returned in list format (ListAns screen).

* A complex number cannot be used as a value to be converted from. An error occurs if even
a single element of a list being used as the value being converted from contains a complex
number.

Example 1 To convert 50cm to inches

) @ &0 {8 (>) FD(CONV)* F2(LENG) [SBEemTrEinT
(3 (cm) FD (») BB (LENG) ® ) (in) BB s B
* fx-7400GII: (F5)(CONV)

Example 2 To convert {175, 162, 180} square meters to hectares
MernX(OE@EE OO E R A AR
DEOES0 Q[HEE']
[F8)(>) E7) (CONV)* [3)(AREA) @) (m?) | * BT
ED(>) B3 (AREA) (3] (ha) B9 B, 8175
* fx-7400GII: (F5) (CONV)
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B Unit Conversion Command List

2-55

Cat. | Display Name Unit Cat. | Display Name Unit
fm fermi cm? cubic centimeter
A angstrom mL milliliter
um micrometer L liter
mm millimeter m3 cubic meter
cm centimeter in3 cubic inch
m meter ft cubic foot
km kilometer o fl_oz(UK) ounce
AU astronomical unit § fl_oz(US) fluid ounce (U.S.)
% lLy. light year = gal(US) gallon
3 pc parsec gal(UK) UK gallon
Mil 1/1000 inch pt pint
in inch qt quart
ft foot tsp teaspoon
yd yard tbsp tablespoon
fath fathom cup cup
rd rod ns nanosecond
mile mile us microsecond
n mile nautical mile ms millisecond
cm? square centimeter S second
m? square meter min minute
ha hectare _qé h hour
km? square kilometer " day day
8 in2 square inch week week
= ft2 square foot yr year
yd? square yard S-yr sidereal year
acre acre t-yr tropical year
mile? square mile




Cat. | Display Name Unit Cat. | Display Name Unit
o °C degrees Celsius Pa Pascal
% K Kelvin kPa Kilo Pascal
qé‘ °F degrees Fahrenheit mmH20 millimeter of water
= °R degrees Rankine mmHg millimeter of Mercury
m/s meter per second © atm atmosphere
km/h kilometer per hour § inH20 inch of water
% knot knot E%-J inHg inch of Mercury
> ft/s foot per second Ibf/in? pound persquare
inch
mile/h mile per hour bar bar
u atomic mass unit kgf/cm? Egﬁga:aergéﬁ?rﬁeﬁ
mg milligram eV electron Volt
g gram J Joule
kg kilogram calin calorietn
ﬁ mton metric ton calis calorie (15°C)
= oz avoirdupois ounce calir calorie|T
lb pound mass x kcaln kilocalorietn
slug slug é kcalis kilocalorie (15°C)
ton(short) ton, short (2000lbm) % kcalit kilocalorie|t
ton(long) ton, long (2240lbm) (i l-atm liter atmosphere
N newton kW-h kilowatt hour
% Ibf pound of force ftelbf foot-pound
% tonf ton of force Btu British thermal unit
ug_ dyne dyne erg erg
kgf kilogram of force kgfem kilogram force meter
W watt
calin/s calorie per second
g hp horsepower
g bt/ foot-pound per
second
Btu/min British thermal unit
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Chapter 3 List Function

A list is a storage place for multiple data items.

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
| I
List 1 List 2 List 3 List 4 List 5 | ( List 26 —+ List name
suB P — Sub name
- 1 56 1 107 —{ 35 4 0
2 37 2 75 6 0 0
3 21 4 122 2.1 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 0O _ | pow
8 30 128 49 8.7 0 8 0

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.

e 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. Note that ®
does not move the highlighting to a cell that does not
contain a value.

[List 1 |List afuist 3]st u
SUE

I 1 m o[ 3.5

2 31 15 0 B

3 2l 122 o| 2.1

Y B9 B o sy
GRPHJCALCJTESTJIHTR 0TS T IS

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 to store it in the list.

ECET

* The highlighting automatically moves down to the next
cell for input.

2. Input the value 4 in the second cell, and then input the
result of 2 + 3 in the next cell.

() eg (2] (B (B)

SUE

= W -

Lizt |

Lizt @

Lizt 3|List U

SUE
|

g
E]
y

Lizt |

Lizt @

Lizt 3|List U

E|
y
5
[ |

* You can also input the result of an expression or a complex number into a cell.

* You can input values up to 999 cells in a single list.
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e To batch input a series of values

1. Use the cursor keys to move the highlighting to another List 1| | FERRER List 3| List U
' FLUE
list. ; -
2. Press X]({), and then input the values you want, Lzt || R st 3] List U
pressing (0] between each one. Press (Z)(}) after FLUE
inputting the final value. é ﬂ
3 5
G (X ({) (8 (&) (@ (5] (8] fen) (S ( }) Ao
3. Press to store all of the values in your list. Lzt 1|List 2l Lst 3| Lst 4
FLUE
EXE | E| h
2 y 1
3 5 B
! =]
GRPHACALCITEST JIHTR JO0TST I

* Remember that a comma separates values, so you should not input a comma after the final
value of the set you are inputting.

Right: {34, 53, 78}
Wrong: {34, 53, 78,}

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 Lizt | |List 2 | WERRER List u
of the list where you want the calculation results to be 5“? - -
input.
2. Press and input the expression. List | |Lst 3|Lst 3] List u
SUE
FN(LIST)FA)(List) (D I 3 B -
2 y y I
(ED(LIST)[ED (List) (2] 3 5 Bl 13
y
3
LiztJLa+M]Dim|Fill]Seqd 3

* You can also use (1] (List) in place of (F1)(LIST) [F1) (List).

Bl Editing List Values

e 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 [F6)(>>) (F2) (EDIT).

3. Make any changes in the data you want.
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® To delete a cell

1. Use the cursor keys to move the highlighting to the cell you want to delete.

2. Press (Fg) (™) (F3) (DEL) to delete the selected cell and cause everything below it to be shifted
up.

* The cell delete operation does not affect cells in other lists. If the data in the list whose cell

you delete is somehow related to the data in neighboring lists, deleting a cell can cause
related values to become misaligned.

e 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 (Fe) (™) [F4)(DEL - A) causes a confirmation message to appear.

3. Press [F1)(Yes) to delete all the cells in the selected list or (F6)(No) to abort the delete
operation without deleting anything.

e 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.

2. Press (Fg) (™) [F5) (INS) to insert a new cell, which contains a value of 0, causing everything
below it to be shifted down.

* The cell insert operation does not affect cells in other lists. If the data in the list where you
insert a cell is somehow related to the data in neighboring lists, inserting a cell can cause
related values to become misaligned.

B 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.

Lizt | |Lixt 2| Lizt J|List U

ZUE
|
g2
E]
u

RPHICALCTESTJTHTRJOTS T ] I
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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 [List 1| List | List 3| List u
B (Y)&3(E) £ (A) B (R) 8 -
3
u
EEIIEEI[EIITE

* The following operation displays a sub name in the RUN ¢ MAT (or RUN) mode.

(ury) (1] (List) nfsar) (B ([) (@ () (S (1)E9  [Cist 1C@3
(n = list number from 1 to 26) ELE

* Though you can input up to 8 bytes for the sub name, only the characters that can fit within
the List Editor cell will be displayed.

* The List Editor SUB cell is not displayed when “Off” is selected for “Sub Name” on the Setup
screen.

B Sorting List Values

You can sort lists into either ascending or descending order. The highlighting can be located in
any cell of the list.

e To sort a single list
Ascending order
1. While the lists are on the screen, press (Fg) (™) (F1)(TOOL) (F1)(SRT - A).

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.

BT

3. In response to the “Select List List No:” prompt, input the number of the list you want to sort.

RS

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).

® 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.
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Ascending order
1. While the lists are on the screen, press (Fg) (™) (F1)(TOOL) (F1) (SRT « A).

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.

219

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.

BT

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.

219

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).

* You can specify a value from 1 to 6 as the number of lists for sorting.
* If you specify a list more than once for a single sort operation, an error occurs.

An error also occurs if lists specified for sorting do not have the same number of values
(rows).

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 (or RUN), 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 (or RUN) mode.

Press and then (F1)(LIST) to display the list data manipulation menu, which contains the
following items.

o {Listy{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.

e To transfer list contents to Matrix Answer Memory [OPTN]-[LIST]-[L—M]
(Not included on the fx-7400GII)

(F1)(LIST) (F2) (L—M) (F1) (List) <list number 1-26> (3] [F1)(List) <list number 1-26> ...

(o] (F1)(List) <list number 1-26> (Exg)

* You can skip input (Fi)(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) (xg
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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) ins [ a
E1)(List) (1) (o] (FI(List) (2] ! -§ =
3 B 13
u 5 Iy
5 u 15
¢ 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.”
Example To count the number of values in List 1 (36, 16, 58, 46, 56)
(d) o) (F1) (LIST) [E3) (Dim) Dim List 1

E1)(List) (1] B9

® To create a list 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> (n=1-999)

Example To create five data items (each of which contains 0) in List 1
(d (8] (=] e ([F1) (LIST) (E3) (Dim) [List 1 [List a8 [List 3| List U
[F) (List) (D) = :
2 0
You can view the newly created list by entering the STAT 3 g
mode.
® To replace all data items with the same value [OPTN]-[LIST]-[Fill]

(F1)(LIST) (F4) (Fill) <value> (2] [F1)(List) <list number 1 - 26> (3] [Exg

Example To replace all data items in List 1 with the number 3
(ac) fory) ED) (LIST) E) (Fill) FilliZ.List 12 5
B D E)(LisH D 0 &9 =
The following shows the new contents of List 1. [List 1 [List 2| Lst 3]st u
SUE
I
] 3
3 3
u 3
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¢ To generate a sequence of numbers [OPTN]-[LIST]-[Seq]

(F1)(LIST) (F5) (Seq) <expression> (2] <variable name> (2] <start value> (3] <end value>
(¢] <increment>

* The result of this operation is stored in ListAns Memory.

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.

&9 @ (F9) (LIST) 5 (Seq) (61 @ 2 >
EHOOOHODDEDE ;,[-a.!]
E] 121

Specifying an ending value of 12, 13, 14, or 15 produces the same result as shown above
since they are less than the value produced by the next increment (16).

® To find the minimum value in a list [OPTN]-[LIST]-[Min]
(F1) (LIST) Fe) () (F1) (Min) (Fe) (™) (Fe) (>>) [F1) (List) <list number 1 - 26>
Example To find the minimum value in List 1 (36, 16, 58, 46, 56)

(ad) [oery) (F1)(LIST) E8) (>) ED (Min) Mim(Li=t 17

F9(>) E8(>) ED (List) () 18
e To find which of two lists contains the greatest value [OPTN]-[LIST]-[Max]

(F1) (LIST) Fe) (™) [F2) (Max) (Fe) (>>) (Fe) (™) (F1) (List) <list number 1 - 26> (2] (F1)(List)
<list number 1 - 26> (Exg)

* 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.

Example To find whether List 1 (75, 16, 98, 46, 56) or List 2 (35, 59, 58, 72, 67)
contains the greatest value

ED(LIST) E () 3 (Max) n
8 (>)E8 (>) ED (Listh) @D !
ED (List) @ :

g

e To calculate the mean of data items [OPTN]-[LIST]-[Mean]

(F1)(LIST) (Fe) (™) (F3) (Mean) (F6) (™) (F6) (>>) [F1) (List) <list number 1 - 26>

Example To calculate the mean of data items in List 1 (36, 16, 58, 46, 56)
(E(LIST) [E8) (>) [E3) (Mean) MeanilList 1)
9 (>) B8 (>) E (List) (D D) 68 4.4
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¢ 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.

(F1) (LIST) F8) (>>) [Fa) (Med) (F8) (™) (F8) (> ) (FT) (List) <list number 1 - 26 (data)> (] (F1)(List)
<list number 1 - 26 (frequency)>

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) (or) (F1) (LIST) (Fe) (™) (F4) (Med) MediamilLisl l-.Lisl =22
(F8) (>) (F8) (™) (FA) (List) (1 (& 45,
Fi)(List) @ O ¢

¢ 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) [Fe) (™) (F5) (Aug) (Fe) (>) (Fe) (>>) (F1) (List) <list number 1 - 26> (3] (F1)(List)
<list number 1 - 26> (Exg)

Example To combine the List 1 (-3, -2) and List 2 (1, 9, 10)

(F1(LIST)(Fe) (>) [F8) (Aug) Hns

(Fe)(>) [Eg)(>) (ED) (List) (1] (5] |

F(LisH @ O) 68 4 I

sl 1o

e To calculate the sum of data items in a list [OPTN]-[LIST]-[Sum]
(F1) (LIST) (Fe) (™) (Fe) (™) (F1) (Sum) (Fe) (=) (F1) (List) <list number 1 - 26>
Example To calculate the sum of data items in List 1 (36, 16, 58, 46, 56)

(ac) [oemy) (1) (LIST) (Fe) () (F6) (>) (F1) (Sum) |Sum List 1

8 (>) ED (LisH @ B8 21z
e To calculate the product of values in a list [OPTN]-[LIST]-[Prod]
(F1)(LIST)Fe) (>) (Fe) (>) (F2) (Prod) (Fe) (>) [F1) (List) <list number 1 - 26>
Example To calculate the product of values in List 1 (2, 3, 6, 5, 4)

(ad) ey [EA) (LIST) [E8) (™) (F8) (™) (F2) (Prod) Frod List 1 o

(F8) (>) (ED (List) (3] (Exg
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¢ To calculate the cumulative frequency of each data item [OPTN]-[LIST]-[Cuml]

(F1) (LIST) (Fe) (™) (F6) (™) (F3) (Cuml) (F6) (™) (F1) (List) <list number 1 - 26>

* The result of this operation is stored in ListAns Memory.

Example To calculate the cumulative frequency of each data item in List 1
(2,3,6,5,4)

(F1)(LIST) Fe) (™) [E8) (>) (E3) (Cuml)
(Fe) (>) [E1) (List) (1]

2+3=
2+3+6=
2+3+6+5=
2+3+6+5+4=

e To calculate the percentage represented by each data item [OPTN]-[LIST]-[%]

(F1)(LIST)(Fe) (™) (F6) (™) (F4) (%) (F6) (>>) (F1) (List) <list number 1 - 26> (exg)

* 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.

Example To calculate the percentage represented by each data item in List 1
(2! 3! 6’ 5! 4)

(E1)(LIST) [E8) (™) (F8) (©>) (Fa) (%)
8 (>) E) (List) (3] B9

2/(2+3+6+5+4) x 100 =
3/(2+3+6+5+4) x 100 =
6/(2+3+6+5+4) x 100 =
5/(2+3+6+5+4) x 100 =
4/(2+3+6+5+4) x 100 =

® To calculate the differences between neighboring data inside a list
[OPTN]-[LIST]-[4]

(F1)(LIST) Fe) (™) (Fe) (>>) (F5) (4) <list number 1 - 26> [Exg

* The result of this operation is stored in ListAns Memory.

Example To calculate the difference between the data items in List 1 (1, 3, 8, 5, 4)

(E1)(LIST) [E8) (&) (E8) () (BB} (4)
(1] &g

ANOOW
[

o W=—
Innn

W —
w

| I |
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* You can specify the storage location in list memory for a calculation result produced by a list
calculation whose result is stored in ListAns memory. For example, specifying “4List 1 — List
2” will store the result of 4List 1 in List 2.

* The number of cells in the new 4List is one less than the number of cells in the original list.
* An error occurs if you execute AlList for a list that has no data or only one data item.

Arithmetic Calculations Using Lists

You can perform arithmetic calculations using two lists or one list and a numeric value.
ListAns Memory

List List .
Numeric Value E' List Calculation results are stored in

Numeric Value i
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.

M Inputting a List into a Calculation

There are three methods you can use to input a list into a calculation.
* Specification of the list number of a list created with List Editor.

* Specification of the sub name of a list created with List Editor.

* Direct input of a list of values.

® To specify the list number of a list created with List Editor
1. In the RUN « MAT (or RUN) mode, perform the following key operation.

(E1)(LIST) (1) (List)

* Enter the “List” command.
2. Enter the list number (integer from 1 to 26) you want to specify.

List 1

¢ To specify the sub name of a list created with List Editor
1. In the RUN ¢ MAT (or RUN) mode, perform the following key operation.
(1) (LIST) ED (List)
* Enter the “List” command.
2. Enter the sub name of the list you want to specify, enclosed in double quotes (" ").
Example: "QTY" List "GT%"
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¢ To directly input a list of values
You can also directly input a list of values using {, }, and (3].

Example To input the list: 56, 82, 64

EX({()EEEHEERE] (56,52, 64 1
(6] (@) () (S (})

e To assign the contents of one list to another list
Use to assign the contents of one list to another list.

Example To assign the contents of List 3 (41, 65, 22) to List 1

[E(LIST) EN (List) (3) (=) ED (List) ()

In place of (F1)(LIST)(F1)(List) (3] operation in the above procedure, you could input
G X({) @O EE R R EDE()).

¢ 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.

Example To calculate the sine of the value stored in Cell 3 of List 2

(sin) (e} (E1) (LIST) ED) (List) (2] (sur) () ([ ) (3] Ger) (S) (1) @)

e 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.

Example To input the value 25 into Cell 2 of List 3

(2) (8] &) o) (E3)(LIST) (E1) (List) (3] ) (B ([ ) (2] ) (D (1) 2

H Recalling List Contents
Example To recall the contents of List 1

(E)(LIST) (E1) (List) (3]

* 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

Example To multiply the list contents in ListAns Memory by 36
(1) (LIST) ED (List) ) () (Ans) (X] (3] (€] [

* The operation (F1)(LIST) (F1) (List) [str1) (&) (Ans) recalls ListAns Memory contents.

* This operation replaces current ListAns Memory contents with the result of the above
calculation.

B Graphing a Function Using a List

When using the graphing functions of this calculator, you can input a function such as Y1 =
List 1X. 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.

B 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.

Example To use the TABLE mode to create a number table for the formula (Y1 = x2
-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.

=]

1
[FoRM O [EDIT f-CoM [G-FLT

3. Use ® to move the highlighting to the Y1 column.

4. Press E](LMEM) L=tid

Store In
List Memor»

List[i~261: 1
" r

L

M [&57 [EHG [ERG

5. Press (1] [xg.
6. Enter the STAT mode to confirm that TABLE mode column Y1 has been copied to List 1.

[List 1|zt @] List 3| List o

SUE
| 1
g E|
E| B
Y 15

5}
[GRPHJCALCJTESTJIHTR OIS T IR
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B 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.

41
Example To use List 3| 65 |to perform sin (List 3)
22

Use radians as the angle unit.

) @M ED)(LIST) ED (Lish) (B)

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 [ENY) (SET UP) to display the STAT mode Setup screen.

Stat Wind
Fe=sid List

LI ame R
Frac Eesult :id-c

Func TxFe =

Grarh Func i0n S
FILE

tAuto
: Hone

2. Use @ to highlight “List File”.
3. Press [F1)(FILE) and then input the number of the list file you want to use.

Example To select File 3
FILE bl
D @ Select FllE' H-:-
F Filel[l1~&1: 31
Fi
EE [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 4 Equation Calculations

From the Main Menu, enter the EQUA mode. Eauat.ion
* {SIML} ... {linear equation with 2 to 6 unknowns} E?}E;L 'HF-E.
* {POLY} ... {degree 2 to 6 equation} FEE B oo e =
* {SOLV} ... {solve calculation} :,.

1. Simultaneous Linear Equations

You can solve simultaneous linear equations with two to six unknowns.
e Simultaneous Linear Equation with Two Unknowns:
ax + by = c1
azx + b2y = c2

* Simultaneous Linear Equation with Three Unknowns:
ax + by + ciz = di
azx + b2y + c2z = d2
asx + bsy + caz =ds

1. From the Main Menu, enter the EQUA mode.

2. Select the SIML (Simultaneous) 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—bir—ci—...an—> bn— cn— (n=21to 6)
* 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.

Example To solve the following simultaneous linear equations for x, y, and 7
4 + y - 2z =-1
X+ 6y + 3z = 1
-5x+ 4y + 7 =-7
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@® MW EQUA anF b +CnZ=dn, )
@ FD(SIML) e R
@O IR -
®@ @O @ -
() e (6] 9 (3) B9 (1) (o) [For (AW [ECR [EDIT
(5 B9 (@) g (@D
@ [F1)(SOLV) T R =
H
)
1
KEFT

* Internal calculations are performed using a 15-digit mantissa, but results are displayed using
a 10-digit mantissa and a 2-digit exponent.

 Simultaneous linear equations are solved by inverting the matrix containing the coefficients
of the equations. For example, the following shows the solution (x, y, z) of a simultaneous
linear equation with three unknowns.

X ar br c1 di
|:y:|=|:a2 b2C2:| |:d2:|
b4 as b3 c3 ds
Because of this, precision is reduced as the value of the determinant approaches zero. Also,
simultaneous equations with three or more unknowns may take a very long time to solve.

e An error occurs if the calculator is unable to find a solution.

* After calculation is complete, you can press (F1)(REPT), change coefficient values, and then
re-calculate.

High-order Equations from 2nd to 6th Degree

Your calculator can be used to solve high-order equations from 2nd to 6th degree.
e Quadratic Equation: ax®> + bx + c =0 (a # 0)
e Cubic Equation: ax®* +bx>+cx+d=0(a # 0)
e Quartic Equation: ax*+bx*+cx®>+dx+e=0(a # 0)

1. From the Main Menu, enter the EQUA mode.

2. Select the POLY (Polynomial) mode, and specify the degree of the equation.
You can specify a degree 2 to 6.

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.
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* To change the value of a coefficient that you already stored by pressing [xg, 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.

Example To solve the cubic equation (Angle unit = Rad)
xX3-2x2-x+2=0

@ @ EQUA 2RI +bHE+c+d=0H
@ E(POLY) Eé[ |
(F2)(3) RE| -1
@ MO EEEOEYE
@ [FI(SOLV) = 2
Multiple Solutions (Example: x* + 3x* + 3x + 1 =0) aRI+hHE+oH+d=68
#1C I -3
-1
RKEFT
Complex Number Solution (Example: x® + 2x* + 3x + 2 = 0)
Complex Mode: Real (page 1-28) A% I+hE e+ =0
"
| C
-1
Complex Mode: a+bi a7 I+hE e +CH+d=0
]
HE[ -ﬂ.5+l.3EEEi|
#al -p.5-1.3228:i
-1
Complex Mode: r£6 A I+hH 2+ =8
H1
HE[ I.HIHE;I.EEEI|
#al 1.uiuz.- 1.932
123, 141592654

* Internal calculations are performed using a 15-digit mantissa, but results are displayed
using a 10-digit mantissa and a 2-digit exponent.

* It may take considerable time for the calculation result of a high-order equation of 3rd degree
or higher to appear on the display.

e An error occurs if the calculator is unable to find a solution.

* High-order equation calculations may not produce accurate results when the equation has
multiple solutions.

e After calculation is complete, you can press (F1)(REPT), change coefficient values, and then
re-calculate.
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3. Solve Calculations

The Solve Calculation mode lets you determine the value of any variable in a formula without
having to solve the equation.

1. From the Main Menu, enter the EQUA mode.
2. Select the SOLV (Solver) 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.

* An error occurs if you input more than one equals sign.
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.

* An error occurs if the solution falls outside the range you specify.

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.*’

*1 Solutions are approximated using Newton’s method. Lft and Rgt values are displayed for
confirmation, because Newton’s method may produce results that are the real solution.
The closer the difference between the Lft and Rgt values is to zero, the lower degree of
error in the result.

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?

@ [N EQUA
@ (SOLV
H) G (- (=) @ (2) (V) () (5 EasAUT-C 1220672
-E]E]@.( ) (aLpe ().@ H:é“
@ )@ egH=14) =2
ey IIF!E%%E—
IEI(T=2) IFFer="E+
REL JOEL oL
I EEIG=928)
@ Press @ @ @ to highlight V = 0, and then press EqtH=UT—(1=273782
L=1c.2
E(SOLY) Lft=14
Fat=14
REFT

* The message “Retry” appears on the display when the calculator judges that convergence is
not sufficient for the displayed results.

* A Solve operation will produce a single solution. Use POLY when you want to obtain multiple
solutions for a high-order equation (such as ax® + bx + ¢ = 0).
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Chapter 5 Graphing

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

* RUN*MAT (or RUN) ... Manual graphing (pages 5-12 to 5-15)
e TABLE ... Number table generation (pages 5-15 to 5-19)
* DYNA* ... Dynamic graphing (pages 5-20 to 5-22)

* RECUR* ... Recursion graphing or number table generation (pages 5-22 to 5-26)
* CONICS* ... Conic section graphing (page 5-27)

* Not included on the fx-7400GII.

1. Sample Graphs

B How to draw a simple graph (1)

To draw a graph, simply input the applicable function.
1. From the Main Menu, enter the GRAPH mode.

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 page 5-3.
3. Draw the graph.

Example To graph y = 3x?
@ [Ny GRAPH
@ (&) BT
@ ([Fg)(DRAW) (or )

* Press to return to the screen in step 2 (Graph relation list). After drawing a graph, you
can toggle between the Graph relation list and graph screen by pressing (F8) (GT).

W

|

B How to draw a simple graph (2)

You can store up to 20 functions in memory and then select the one you want for graphing.
1. From the Main Menu, enter the GRAPH mode.

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 (Y=f{(x)), polar coordinate expression, parametric
function, rectangular coordinate expression (X=£{y)), inequality.

(F3)(TYPE)([F1)(Y=) ... rectangular coordinates (Y=f(x) type)

(F2)(r=) ... polar coordinates

(F3) (Parm) ... parametric function
(F4) (X=) ... rectangular coordinates (X=f(y) type)
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[F5) (CONV)FD (> Y=) to [F5)(»Y<)

(Fe) (>>) (F1) (»X=) to (F5) (»X<) ... changes the function type
(Fe) (>>) (F1) (Y>) to (F4)(Y<) .... Y inequality on left side
(Fe) () (F6) (>>) (F1) (X>) to (F4) (X<) ... X inequality on left side

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 page 5-6). 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.

e You can use the function menu that appears when you press (F4)(STYL) in step 2 of the
above procedure to select one of the following line styles for each graph.

(F1)(—) ... Normal (initial default)

(F2) (=) ... Thick (twice the thickness of Normal)
(F3)(*====) ... Broken (thick broken)

(F3) () ... Dot (dotted)

* When simultaneously graphing multiple inequalities, you can use the “Ineq Type” setting
on the Setup screen ([stFT) (ENY (SETUP)) to specify either of two fill ranges.

(F1)(AND) ... Fills areas only where the conditions of
all of the graphed inequalities are satisfied.
This is the initial default.

(F2(OR) ..... Fills all areas where the conditions of the e
graphed inequalities are satisfied. \II\. —
Example 1 Input the functions shown below and draw their graphs.
Y1 =2x2-3, r2 = 3sin260
@ (En) GRAPH

@ E(TYPE)ED(Y=) D 2E

(E3)(TYPE) (2 (=) (3] (sin) (2) (£6T)

@ (Fe)(DRAW)
Example 2 To graph a trigonometric function using radians when the angle unit
setting is degrees (Angle unit = Deg)
Y1=sin x'
@ [EN) GRAPH
@ [sin (E8) (>) E8) (ANGL) [E2) (r) g
@ (Fe)(DRAW)
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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 Liew Window
Xmin/Xmax ... Minimum/maximum x-axis value max &
. . scales ]
Xscale ... Spacing of x-axis increments dot. 8.1
Xdot ... Value that corresponds to one x-axis dot ”’méﬂ Ef !

L] 1
[THIT TRIG[ETD

Ymin/Ymax ... Minimum/maximum y-axis value

Yscale ... Spacing of y-axis increments Uiew Window
. Ymin =-3F.1
Polar coordinate parameter max 3.

T6 min/TO max ... Minimum/maximum T, 6 values =ulet]

TOptch ... T, 6 pitch max

Ftchig
[IHIT TRIG[ETD

3. Press ® to move the highlighting and input an appropriate value for each parameter,
pressing after each.
* {INIT}Y/{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.

e V-Window Setting Precautions
e Inputting zero for T 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 T8 min, T6 ptch becomes negative.
* You can input expressions (such as 2r) 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 T6 ptch value to be too large, relative to the differential between
the T6 min and TO max settings. If the settings you make cause the T6 ptch value to be
too small relative to the differential between the T6 min and TO max settings, on the other
hand, the graph will take a very long time to draw.
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* The following is the input range for V-Window parameters.
—9.999999999¢ 97 t0 9.999999999¢ 97

H 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 (F4)(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] [ 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 (F5)(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).

H Specifying the Graph Range
You can define a range (start point, end point) for a function before graphing it.
1. From the Main Menu, enter the GRAPH mode.
2. Make V-Window settings.
3. Specify the function type and input the function. The following is the syntax for function input.

Function (3] (#)([) Start Point (3] End Point =1(1)
4. Draw the graph.

Example Graph y = x? + 3x — 2 within the range -2 =x = 4.
Use the following V-Window settings.
Xmin = -3, Xmax = 5, Xscale =1
Ymin=-10, Ymax = 30, Yscale=5

@ (W GRAPH
@ () [E3)(V-WIN) () (3] e (B) g (1) 9 @
© ] @ &g (3] (0] B (5] [ ExT)
@ EJ(TYPE)([E)(Y=) ko1 (o3 () (B) keT (=) (2] ()
G (B ([) (@) @) ] (@) (e (F (1) B
@ (Fg)(DRAW)

I

* You can specify a range when graphing rectangular expressions, polar expressions,
parametric functions, and inequalities.
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B Zoom

This function lets you enlarge and reduce the graph on the screen.

1. Draw the graph.

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)
Specifies the x-axis and y-axis zoom factors for factor zoom.
(F3) (IN)/(F4) (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.

(Fe) (>) (F1) (ORIG) ... Original size
Returns the graph to its original size following a zoom operation.
(Fe) (>>) (F2) (SQR) ... Graph correction
V-Window x-axis values are corrected so they are identical to
the y-axis values.
(Fe) (>>) (F3) (RND) ... Coordinate rounding
Rounds the coordinate values at the current pointer location.
(Fe) (>>)(F4) (INTG) ... Integer
Each dot is given a width of 1, which makes coordinate values
integers.
(Fe) (™) (F5) (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 (gh) 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.
Example Graph y = (x + 5)(x + 4)(x + 3), and then perform a box zoom.

Use the following V-Window settings.
Xmin = -8, Xmax = 8, Xscale = 2
Ymin = -4, Ymax = 2, Yscale =1

@ (En) GRAPH ]

ER B (V-WIN G @) B 6 B @ E @ 1 |
0@ 6@ @ E 6 6E 6D i

E3)(TYPE)E1)(Y=) (O keD (B (8] (a]

(DRAW)

@ @ n=-5. 968253968 'Y=1.0322580EU
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@ [ (F2(ZOOM) (F1)(BOX) '
G @~-@ g

. . N /
DD @O A~

* 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.

3. Drawing a Graph

You can store up to 20 functions in memory. Functions in memory can be edited, recalled, and
graphed.

B 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=} ... {rectangular coordinate (Y=f(x) type)}/{polar coordinate}/
{parametric}/{rectangular coordinate (X=£(y) type)} graph

o {YS{Y<I{Y2I{Y<) ... {Y>F(O)VIY<f ()Y (x)}{Y<f(x)} inequality graph
o XSH{X<I{IX=Y{X<) ... {(X>A){IX<fy){IX=Ay){X<Ay)} inequality graph
* {CONV}
o (Y=Y YSY{»Y<H{» Y2H{» Y<}/{»X=}/{»X>}{»X<H{»X=}/{»X<}
... {changes the function type of the selected expression}
2. Press the function key that corresponds to the graph type you want to specify.

B Storing Graph Functions

® To store a rectangular coordinate function (Y=)

Example To store the following expression in memory area Y1: y =2x?>-5

(F3)(TYPE)[F1)(Y=) (Specifies rectangular coordinate expression.)
2] (=) (8] (Inputs expression.)
[xg) (Stores expression.)

Grarh Func 4=

Y1B2xE-5 [—1

* A 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.
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® To store a parametric function

Example

To store the following expressions in memory areas Xt3 and Yi3:
x=3sinT
y=3cosT

(F3)(TYPE) (F3) (Parm) (Specifies parametric expression.)
(3] (sin) [Exg (Inputs and stores x expression.)
3 [Exg (Inputs and stores y 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 = \(( + 3) +1) = (€ + 4) Y2o¥1 = ((X + )2 +3 = X + 4 (X = -1))

Input relations into Y3 and Y4.

[F3)(TYPE) (F1) (Y=) (wes) (F4) (GRPH) ETET}EHELIJ?G Y= [ 1
Sl B e, 1o
(es) (F4) (GRPH) ED) (Y) (@) NAEYE YL [—]
QEV D0 E : =
[EEWOEL JTYPESSTYL X HEY [T

* A composite function can consist of up to five functions.

¢ To assign values to the coefficients and variables of a graph function

Example

To assign the values -1, 0, and 1 to variable A in Y = AX?-1, and draw a
graph for each value

E3)(TYPE) E1)(Y=)
(o1 (A) kel (23 (=) (3] g

(E3)(GRPH) ED(Y) ) (em (A)

SR L
G IO 0 0] e YEEY1CA=-10 [—]
@EGRPHEYDOER DA |does (50 [

B D E)0 0 E : —
@9 (F4) (GRPH) FD (Y) (@ [Q @ (8D (A) [EEMINEL JTVFELSTVL K HEMI T

B0 6
@ @ @ @ [F1)(SEL)
(F&) (DRAW)
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Yi2=Y1CA=-12 Y3=Y1CA=E>

=17 N A
iy £

n=l ¥=-d n=l ==

The above three screens are produced using the Trace function.
See “Function Analysis” (page 5-29) for more information.

Bl Editing and Deleting Functions

® To edit a function in memory

Example To change the expression in memory area Y1 from y = 2x?> -5 to
y=2x?-3
® (Displays cursor.)

® & ® ® ® e (3] (Changes contents.)
[Exg) (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.

Example To change the line style of y = 2x2 - 3, which is stored in area Y1, to
“Broken”

(F4(STYL)[F3) (=---) (Selects “Broken”.)

® 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.

Example To change the function in memory area Y1 from y = 2x? - 3 to
y<2x?-3
(F3)(TYPE)F5) (CONV)(F3) (»Y<) (Changes the function type to “Y<”.)
*! The function type can be changed for rectangular coordinate functions and inequalities only.

® 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 Y.
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3. Press [F1)(Yes) to delete the function or (Fée] (No) to abort the procedure without deleting

anything.

* Using the above procedure to delete one line of a parametric function (such as Xt2) also

will delete the applicable paired line (Yt2, in the case of Xt2).

M 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).
e Each press of (F1)(SEL) toggles graphing on and off.

3. Press (Fg) (DRAW).

Example To select the following functions for drawing:
Y1 =2x2-5,r2 =5 sin30
Use the following V-Window settings.
Xmin = -5, Xmax =5, Xscale =1
Ymin = -5, Ymax =5, Yscale =1
T6 min =0, Tomax=rxr, TO ptch=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.)

* 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. "
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B 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

e Draw/non-draw status

* V-Window settings (1 set)

e 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] [xg stores the graph function to Graph Memory 1
(G-Mem1).

* There are 20 graph memories numbered G-Mem1 to G-Mem20.

* Storing a function in a memory area that already contains a function replaces the existing
function with the new one.

* If the data exceeds the calculator’'s remaining memory capacity, an error occurs.

e 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] Exg recalls the graph function in Graph Memory 1 (G-Mem?1).

* Recalling data from graph memory causes any data currently on the Graph relation list to
be deleted.

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.

e To store a graph in picture memory

1. After graphing in GRAPH mode, press (F1)(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] [Exg stores the picture function to Picture Memory 1 (Pict 1).

* There are 20 picture memories numbered Pict 1 to Pict 20.

* Storing a graphic image in a memory area that already contains a graphic image replaces
the existing graphic image with the new one.

* A dual graph screen or any other type of graph that uses a split screen cannot be saved in

picture memory.
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® To recall a stored graph

1. After graphing in GRAPH mode, press (F1) (PICT) (F2) (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 [exg. Pressing (1] [Exg 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 5-28) to clear a graph that was recalled from picture
memory.

5. Drawing Two Graphs on the Same Screen

H Copying the Graph to the Sub-screen

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.

e 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.

e To copy the graph to the sub-screen

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 (F6)(LEFT) returns to
the main screen setting screen.

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

* Indicators appear to the right of the formulas in the Graph relation list to tell where graphs

are drawn with Dual Graph.

Grarh+Grarh Y=
=x00 A+ - i

L

B Indicates sub-screen graph (on right side of display)

Indicates graph drawn on both sides of display

Performing a draw operation with the function marked “[&l ” in the above example screen
causes the graph to be drawn on the right side on the display. The function marked “[&” is
drawn on both sides of the graph.



Pressing (F1)(SEL) while one of the function’s is highlighted would causes its “[&” or “[E&1”
indicator to be cleared. A function without an indicator is drawn as the main screen graph
(on the left side of the display).

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
@ (En) GRAPH

@ @R @ (SET UP)® ® @ @ F)(G+G) B
*fx-7400GlII, fx-9750GI: ® &® @
0 @EVWNODEDIEDHNEBE®
ORDEDEDE
F(RIGHT) O @ E @ EDE@®

©3E G O E EBD
@ [F3)(TYPE)([F)(Y=)Ken (A xem () D OIJ (D [
ken (= (1 OJ (€ / /
(Fe) (DRAW) / { |
® [ [F1)(COPY)

* Pressing while a graph is on the display will return to the screen in step 4.

6. Manual Graphing

H Rectangular Coordinate Graph
Inputting the Graph command in the RUN*MAT (or RUN) mode enables drawing of
rectangular coordinate graphs.
1. From the Main Menu, enter the RUN*MAT (or RUN) mode.
2. On the Setup screen, change the “Input/Output” setting to “Linear”.
3. Make V-Window settings.
4. Input the commands for drawing the rectangular coordinate graph.
5. Input the function.

Example Graph y = 2x? + 3x - 4.
Use the following V-Window settings.
Xmin = -5, Xmax = 5, Xscale =2
Ymin=-10, Ymax=10, Yscale =5

@ [EW RUN-MAT (or RUN)

@ (W (SET UP) [F2) (Line)
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@ e (F3)(V-WIN) (D) (5] ) (5] B9 (2) g

@ @R @ (SKTCH) D (Cls) 68
E3(GRPH)ED(Y-)
6 @ @ E @

© @ O g0 0] Y (5] b ExD \ ’ /

» Certain functions can be graphed easily using built-in function graphs.

* You can draw graphs of the following built-in scientific functions.

Rectangular Coordinate Graph Polar Coordinate Graph

*sin x ® COS x e tan x esin™'x *esin 0 °cos 6 etan 6 esin™' O
ecos'x etan'x esinhx e cosh x ecos'O etan'O esinh 6 e cosh 6
etanhx esinh™x ecosh™'x etanh' x| |etanh® esinh'O® ecosh™ O etanh'6

o Vx o2 *log x o Inx ) . 92 slogf  *Ind
10" oo o x «3Vx 10° . ef .o N
d &

Input for x and 6 variables is not required for a built-in function.

- When inputting a built-in function, other operators or values cannot be input.

M Drawing Multiple Graphs on the Same Screen

Use the following procedure to assign various values to a variable contained in an expression
and overwrite the resulting graphs on the screen.

1

5.

. From the Main Menu, enter the GRAPH mode.
2. On the Setup screen, change the “Dual Screen” setting to “Off”.

3.

4. Specify the function type and input the function. The following is the syntax for function

Make V-Window settings.

input.
Expression containing one variable (3] (#)([) variable CJ(=)

value (3] value (3] ... (3] value =J(1)
Draw the graph.

Example To graph y = Ax? — 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

@ (En) GRAPH
@ [surr) (MY (SET UP) @ @ @ @ *[F3)(Off) [ExT)
*fx-7400GlII, fx-9750GI: ® &® ™®
9 EEVWNGEEGEEDE®
(0 &g (3] (@) (g (2]
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@R ()&

@ [F3)(TYPE)[ED(Y=) @ EeD (A) (e (23 (5 (B ]
@ ()mmEAFE D000 M \\ [ //
® (DRAW) ->+<

* The value of only one of the variables in the expression can change.
* Any of the following cannot be used for the variable name: X, Y, r, 6, T.
* You cannot assign a variable to the variable inside the function.

* When Simul Graph is turned on, all of the graphs for the specified variable values are drawn
simultaneously.

* Overwrite can be used when graphing rectangular expressions, polar expressions,
parametric functions, and inequalities.

H Using Copy and Paste to Graph a Function
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.

¢ To graph a function using copy and paste

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.

6. Paste the expression.

Example While the graph of y = 2x? + 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
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@ [EW RUN-MAT (or RUN)
(et) (=) () stFr) (] (=) (6]
(CLIP) @ @ @ [F1)(COPY)

© [EWGRAPH

@ (1) (BN (SET UP) @ @ @ @ [F3) (Of) (X
*x-7400GlII, x-9750GI: ® ® @

@ @ EV-WING 5 EEE D E®
CDNOEDDEE G ED \ P
® B(TYPEE)(Y-) @ (0 @ @ & (@ = @ @
9 (DRAW) T
® @A (@ (PASTE)

* Paste is supported only when “Off” is selected for the “Dual Screen” setting on the Setup
screen.

* Though there is no limit 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 (hnumber 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.

7. Using Tables

To enter the TABLE mode, select the TABLE icon on the Main Menu.

M Storing a Function and Generating a Number Table

® To store a function

Example To store the function y = 3x?> — 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 [exg to store it.

e Variable Specifications
There are two methods you can use to specify value for the variable x when generating a
numeric table.
e 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.
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® To generate a table using a table range

Example
increments of 1

[EW) TABLE

[F5)(SET)
QEEEE O E

To generate a table as the value of variable x changes from -3 to 3, in

;able Sellina
Start:-3
Ernd =3

| STep =1 0

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
Step ............ Variable x value change (interval)

After specifying the table range, press to return to the Table relation list.

¢ 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] [Exg. 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
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.

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.
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¢ 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 [yl
coefficient displays “dy/dx” in the top line, i 5 ""EE Ll LE .
which indicates differential. .a i -E_ Ia u
I I -B I
* An error occurs if a graph for which a range is specified f E o 1"5
or an overwrite graph is included among the graph [Forr [T VAP [EpTT G-Com [6-FLT

expressions.

¢ Specifying the Function Type
You can specify a function as being one of three types.
* Rectangular coordinate (Y=)
* Polar coordinate (r=)
e 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.

* The number table is generated only for the function type specified on the relation list (Table
Func). You cannot generate a number table for a mixture of different function types.

H 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
* {G-CON}/{G-PLT} ... {connected type}/{draw plot type} graph draw

* If you try to replace a value with an illegal operation (such as division by zero), an error

occurs and the original value remains unchanged.
* You cannot directly change any values in the other (non-x) columns of the table.
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B 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.

e To copy a table to a list

Example To copy the contents of Column x into List 1
(F1) (LMEM)
Input the number of the list you want to copy and then press [exg.
ER)GE)
SLtore In B 'l 3
List Memor: X 25 g
-2 I y
List[1~2a]12 1 [ -1 I ﬂ
el - 3 |] 'E |]
M [555 [ENG [EHG. R [555 [EHG [Ena.

B Drawing a Graph from a Number Table
Use the following procedure to generate a number table and then draw a graph based on the
values in the table.

1. From the Main Menu, enter the TABLE mode.
2. Make V-Window settings.
3. Store the functions.
4. Specify the table range.
5. Generate the table.
6. Select the graph type and draw it.
(F5)(G+ CON) ... line graph
(F§) (G« PLT) ... plot type graph

* After drawing the graph, pressing F8(G < T) or returns to the number table screen.

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 = x?
Use the following V-Window settings.

Xmin =0, Xmax = 6, Xscale =1
Ymin =-2, Ymax =10, Yscale =2
1 [MEw) TABLE

@ (s (F3)(V-WIN) (0] (&g (6] [ (1) € ©
© 2 &8 @ @] g (2] B EBxm
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@ B(TYPE)F)(Y=)E) () @ B @ B8
(61 (23 (exe)
@ F)(SENE @ 6B (@) 68 (D 3 @
® [F§)(TABL) 3
® [B)(G-CON) L

* You can use Trace, Zoom, or Sketch after drawing a graph.

H Simultaneously Displaying a Number Table and Graph
Specifying T+G for Dual Screen on the Setup screen makes it possible to display a number
table and graph at the same time.

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.
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

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
(1 (MEn) TABLE

@ (ar) E3)(V-WIN) (@) € (6] 9 (1) B9 @
QeEO00ME
@ () (W) (SET UP) @ @ @ [F1)(T+G) BxT)
*x-7400GlII, fx-9750GI: @ @

@ BTYPEF (Y- B @@ E 2 & :

® [F(SET) | b v
OEEGDHE DB . [ : ﬂ

® (F6)(TABL) i ] -2

@ (F5)(G+CON) j

* The Setup screen’s “Dual Screen” setting is applied in the TABLE mode and the RECUR
mode.

* You can make the number table active by pressing (F1)(CHNG) or (Ac].
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8. Dynamic Graphing

Important!
* The fx-7400GlII is not equipped with the DYNA mode.

B Using Dynamic Graph

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.

1.
2.
3.

N OO 0o A~

*1

From the Main Menu, enter the DYNA mode.
Make V-Window settings.

On the Setup screen, specify the Dynamic Type.
(F1)(Cnt) ... Continuous

(F2) (Stop) ... Automatic stop after 10 draws

. Use the cursor keys to select the function type on the built-in function type list.*!

. Input values for coefficients, and specify which coefficient will be the dynamic variable.*?
. Specify the start value, end value, and increment.

. Specify the drawing speed.

(F3) (SPEED) (F1)(1ir+).... Pause after each draw (Stop&Go)
F(x)...... Half normal speed (Slow)
FI (k) ...... Normal speed (Normal)
(F4) ()..... Twice normal speed (Fast)

. Draw the Dynamic Graph.

The following are the seven built-in function types.
* Y=AX+B * Y=A(X+B)*+C * Y=AX?+BX+C e Y=AX"3+BX?+CX+D
* Y=Asin(BX+C) * Y=Acos(BX+C) * Y=Atan(BX+C)

After you press (F3)(TYPE) and select the function type you want, you can then input the
actual function.

*2 You could also press [Exg here and display the parameter setting menu.

* The message “Too Many Functions” appears when more than one function is selected for

Dynamic Graphing.

Example Use Dynamic Graph to graph y = A (x — 1)> -1, in which the value of

coefficient A changes from 2 through 5 in increments of 1. The graph is
drawn 10 times.
M [EN) DYNA
@ (E3) (V-WIN) ED (INIT) EXT]
® (iEN) (SET UP) ®* (2] (Stop) (EXT]
*fx-9750GII: (END) (SET UP)
@ [3)(B-IN)® [E1)(SEL)
® FE4(VAR) (2] g (@ (O] g (@ O]
® ([FJ(SET) (2] g (8] g (1] () (Exm)
@ (F3)(SPEED) (3] (k) [EX)
(Fe) (DYNA)
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Repeats from (1) through @.

O Py @ [VI=Rcm+E 2+C
%
IRUH < lkﬁ
A=z A=3
)
@ [I=AiA+BI2+0 @ [Fi=A{R+BI2+C
%
N ) A
=5 =4

B Drawing a Dynamic Graph Locus
Turning on the Dynamic Graph locus setting on the Setup screen lets you overlay a graph
drawn by changing the coefficient values.
1. From the Main Menu, enter the DYNA mode.
. Make V-Window settings.
. On the Setup screen, select “On” for “Locus”.
. Use the cursor keys to select the function type on the built-in function type list.

. Specify the start value, end value, and increment.

2
3
4
5. Input values for coefficients, and specify which coefficient will be the dynamic variable.
6
7. Specify Normal for the draw speed.

8

. Draw the Dynamic Graph.

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.

™ [MEN) DYNA

@ (F3) (V-WIN) [E1) (INIT) (ExT)

©) (W) (SET UP) @ @ (F1)(On) (Ex)
*x-9750GII: ™®

@ (F5)(B-IN)[F1)(SEL)

® [F4(VAR) (1] [ (0] g

® [FJ(SET)() () (4) 9 (3] (g (EXT)

@ ([E3)(SPEED)[E3) (k) EXT)

(F6) (DYNA)

V1=AR+E V1=AH+E

=1 Fi=4
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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 [WENY) (SET UP) to display the Setup screen.
2. Press ® & ®* to select Y=Draw Speed.
*x-9750GIl: ® ™®
3. Select the graphing method.
(F1)(Norm) ... Draws all X-axis dots. (initial default)
(F2) (High) ... Draws every other X-axis dot. (faster drawing than Normal)
4. Press [EXT).

B 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.

® 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.

Graphing a Recursion Formula

Important!
* The fx-7400GII is not equipped with the RECUR mode.

B Generating a Number Table from a Recursion Formula

You can input up to three of the following types of recursion formulas and generate a number
table.

* General term of sequence {a.}, composed of a,, n
e Linear two-term recursion composed of au+1, an, n
e Linear three-term recursion composed of au+2, an+1, an, N

1. From the Main Menu, enter the RECUR mode.
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2. Specify the recursion type. Calecl [+Fe
(F3)(TYPE) [F1) (a») ... {general term of sequence a.}

(F2) (an+1) ... {linear two-term recursion} F1l:an=An+E

: ; FZ: an+1=Han+Br+C
(F3)(an+2) ... {linear three-term recursion} FIt 543 =Far+1+Eornts = -

IETREINRERT

3. Input the recursion formula.

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.

Example Generate a number table from recursion between three terms as
expressed by a..2 = a.+1 + a,, with initial terms of a1 = 1, a. = 1 (Fibonacci
sequence), as n changes in value from 1 to 6.

@ @ RECUR

@ E(TYPE)E (awe) B

® [ (n.an ) F3 (aw) @ FD (a) B3 [ : é}

@ [FB(SET)E(av) @ B8 (8 8 (1) @8 () B8 B . i
® [Fe)(TABL) ERICEL Econ [GFLT

* The first two values correspond
toar=1and az=1.

* Pressing (F1) (FORM) will return to the screen for storing recursion formulas.

* Specifying “On” for the “=Display” of the Setup screen causes the sum of each term to be
included in the table.

B Graphing a Recursion Formula
After generating a number table from a recursion formula, you can graph the values on a line
graph or plot type graph.
1. From the Main Menu, enter the RECUR mode.
2. Make V-Window settings.
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.
(F5) (G- CON) ... line graph
(F§) (G« PLT) ... plot type graph
Example Generate a number table from recursion between two terms as

expressed by a..1 = 2a,+ 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
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@ [MEN) RECUR
@ (e (E3)(V-WIN) (0] () (6] g (1) B
© O 6 g (6] B kg 5] g Exm
@ E)(TYPE) (2 (@) (2] (2 (@) ) (D
@ (F8)(SET)(F2(av) O] B9 (6] g () g [EX)
® EJ(SEL+S)@® [F2(—)Exm)
(
(

® (Fe)(TABL)
@ [F8)(G-CON)

[

* After drawing a graph, you can use Trace, Zoom, and Sketch.

* Press to return to the number table screen. After drawing a graph, you can toggle
between the number table screen and graph screen by pressing (F6) (G<>T).

B Graphing a Phase Plot from Two Numeric Sequences

You can draw the phase plot for numeric sequences generated by two expressions input in the
RECUR mode with one value on the horizontal axis and the other value on the vertical axis.
For a, (an+1, Ane2), bn (bns1, bus2), Ca (Cus1, Cri2), the numeric sequence of the alphabetically first
expression is on the horizontal axis while the following numeric sequence is on the vertical
axis.

1. From the Main Menu, enter the RECUR mode.

2. Configure V-Window settings.

3. Enter two recursion formulas and select both of them for table generation.
4. Configure table generation settings.

Specify the start and end values for variable n and the initial term for each recursion
formula.

5. Display the recursion formula number table.
6. Draw the phase plot.

Example To input the two sequence formulas for regression between two terms
an+1 = 0.9a, and b,.1 = b, + 0.1, — 0.2, and specify initial terms a1 = 1 and
b1 =1 for each. Generate a number table as the value of the n variable
goes from 1 to 10 and use it to draw a phase plot.

Use the following V-Window settings.

Xmin =0, Xmax = 2, Xscale =1
Ymin =0, Ymax = 4, Yscale =1
1 MEN) RECUR

@ (R [F3)(V-WIN) (@) 8 (2) @9 (D B9 @
(@) &9 (4 B9 (D @9 ExD
@ [F)(TYPE) (2 (a:) (@ (3 (@) F2) (a.) B9
F3) (n.a, --) [E3) (b)) (@ (I B F () (=) (0] (3 (2) €
@ ([F3)(SET) [ (ar) @D B8 (D (@) B8 (D B8 () &9 ExT
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® (TABL)

ikl An+1 br+1
[ ] | |
g 0.9 0.9
E| O.81 0.9
y 0O.M28 |

[Forr (WP [FHAZ [WEE B-CoH [6-FLT

©® (F3)(PHAS)

* If you enter three expressions on the RECUR mode screen and select all of them for table
creation, you will need to specify which two of the three expressions you want to use to draw

the phase plot. To do so, use the function menu that appears when you press (F3](PHAS) on
the table screen.

@(a'b) .......... Graph USIﬂg an (an+1, an+2) and bn (bn+1, bn+2).
. ikl An+1 br+1 Tl
@](b‘c) .......... Graph USIng bn (bn+1, b/1+2) and Cn (Cn+1, Cn+2)- -] 0 0 o
(@sc).......... Graph using a. (an+1, an2) and ¢, (Ca+1, Cns2). 8 0.9 0.9 o
E| 119 ] 0.9 i}
y 0O.M28 | |]1
|2k |[B-=|a-c

* Specifying “On” for the “=Display” of the Setup screen causes the sum of each term to be
included in the table. At this time you can select use of the two numeric sequences as-is to
draw the plot graph, or use of the sums of each of the two numeric sequences. To do so, use
the function menu that appears when you press (F3] (PHAS) on the table screen.

F(an) oovvennen Use numeric sequence for graphing.
: . nkl An+1 CAn+l bri+i
Fe(Zan).......... Use numeric sequence sums for graphing. = | | |
2 0.9 .9 0.9
3 DBl &M 0.4
4 D0.729 3.439 |1
[An SELECT TYPE [Ean

* When “On” is selected “XDisplay” on the Setup screen and all three of the expressions
you input in the RECUR mode are selected for table creation, use the function menu
that appears when you press [F3)(PHAS) on the table screen to specify which two of the
expressions you want to use, and to specify whether you want to use numeric sequence
data or numeric sequence sum data.

(F1)(a-b).......... Graph using number sequences ax
(an+1, an+2) and b, (bn”’ bn+2) n+l dn+1 : Cdn+ : br+i :
(F2)(b+c).......... Graph using number sequences b, a2  p.9 1.9 0.9
(bn+t, buv2) @and ¢, (Cnst, Cne2) 3 uu;g E|I EIE:I; E|I u.sll
(@ec)..e...... Graph using number sequences a. 1
(an+1, an+2) and Cn (Cn+1, Cn+2) Iab Ibi:. Iac. IE&L IE b-c IE Ac

Fa(Za-b)....... Graph using the sums of number
sequences a, (an+1, an2) and by (bp+1, bus2)

(F8)(Zh<c)....... Graph using the sums of number
sequences b, (bus1, busz) and ¢, (Cart, Cus2)

Fg(Za-«c)....... Graph using the sums of number
sequences a, (an+1, An2) and ¢, (Cnst, Cne2)
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B WEB Graph (Convergence, Divergence)

y

= f(x) is graphed by presuming a,+1 =y, a. = x for linear two-term regression a,+1 = f(a,)

composed of a.+1, a.. Next, it can be determined whether the function is convergent or
divergent.

1

N O o~ W

. From the Main Menu, enter the RECUR mode.

. Make V-Window settings.

. 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 [exg, and the pointer appears at the start point you specified.

Press 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.

Example To draw the WEB graph for the recursion formula a..1 = -3(a.)? + 3ax, bu+

= 3b. + 0.2, and check for divergence or convergence. Use the following
table range: Start =0, End =6, ao = 0.01, a.Str = 0.01, bo = 0.11, b,Str
=0.11

@ @Y RECUR
@ @R E)(V-WIN) (@) B8 (D B8 (D 9 @
@) &9 (@ B9 (] B @
@ ([F)(TYPE)[F2(an1) ([ (&) A (an) 2 B &) (D (an) B
@) (b, B @ & (@) B
@ (F5)(SET)[ED(a0)
OEEREOOODEOODDEE®

OOUOUONOEEA]
® (Fg)(TABL) br+1=3bn+@, F
® [F4(WEB)
@ (9~ [Exg(an is convergence)
@ [ ~ [ (b, is divergence) :-:="|I1. = S

* To change the graph line style, press [F1)(SEL+S) after step 4.
» With WEB Graph, you can specify the line type for a y = f(x) graph. The line type setting is

valid only when “Connect” is selected for “Draw Type” on the Setup screen.
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10. Graphing a Conic Section

Important!
* The fx-7400GII is not equipped with the CONICS mode.

l Graphing a Conic Section

You can use the CONICS mode to graph parabolas, circles, ellipses, and hyperbolas. You can
input a rectangular coordinate function, polar coordinate function, or parametric function for
graphing.

1. From the Main Menu, enter the CONICS mode.
2. Select the function type.
(F1)(RECT).... {rectangular coordinate}
(F2) (POL).... {polar coordinate}
(F3) (PARM).... {parametric}
3. Select the pattern of the function in accordance with the type of graph you want to draw.

selecl Equalion AE+AYE+EH Y +0=R
AxE+AYE+Ex+CY+D=6HdH M
2R
+ =1 = — C
. |

HE Bt
H—HME sN-RRE

[
Az Ez 1 - ciBE+CE—4A0 XA
[REET [FOL [FARM [DRALI

m
>
m

4. Enter the coefficients of the function and draw the graph.

Example To input the rectangular coordinate function x = 2y? + y — 1 and graph a
parabola open on the right, and then input the polar coordinate function
r = 4cos6 and draw a circle graph.

@ [EWCONICS
@ [F)(RECT)® (X=AY2+BY+C) g
@ (@ &g 1) kY (= (1] B9 [Fe (DRAW)

£

p—
H‘——_

@

=

11. Changing the Appearance of a Graph

B Drawing a Line

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.
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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.
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

(F4) (Inv) ... Inverse function*?

(Ee) (>) (E1) (PLOT)
{Plot}/{Pl- On}/{Pl - Off}/{Pl - Chg} ... Point {Plot}/{On}/{Off}/{Change}

(Fe) (™) (E2) (LINE)
{Line}/{F - Line} ... {connects 2 points plotted by (Fe) (™) (F1)(PLOT) with
a line}/{for drawing a line between any 2 points}

(Fe) (™) (F3)(Crcl) ... Circle

(Fe) (™) (F4 (Vert) ... Vertical line

(Fe) (>>) (F5) (Hztl) ... Horizontal line

(Fe) (™) [Fe) (>>) [F1) (PEN) ... Freehand

(Fe) (>>) (F6) (>>) [F2) (Text) ... Text input

7. Use the cursor keys to move the pointer (gh) to the location where you want to draw, and
press [Exg.*®

*! The above shows the function menu that appears in the GRAPH mode. Menu items may
differ somewhat in other modes.

*2 |In the case of an inverse function graph, drawing starts immediately after you select this
option.

*3 Some sketch functions require specification of two points. After you press to specify the
first point, use the cursor keys to move the pointer to the location of the second point and
press [Exg.

* You can specify line type for the following sketch functions: Tangent, Normal, Inverse, Line,
F<Line, Circle, Vertical, Horizontal, Pen

Example Draw a line that is tangent to point (2, 0) on the graph for y = x (x + 2)
(x—2).
@ (W) GRAPH

@ F3) (V-WIN) [FD) (INIT) Exm)
© (D) (SET UP) @O OO OO ® ® @ *[F)(—) BT
*fx-7400GlII, fx-9750GI: ¥ @ @® X ® ® @®
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@ E)(TYPE)ED(Y=)Fen (O (ko1 () (2 BJ [T ke
H20 e

® (Fe)(DRAW)

® () F4)(SKTCH)(E(Tang)

@ ®&~-® 9"

Y1=HCEFZ I 0H-20

A

J
Y

n=g

“1 You can draw a tangent line in succession by moving the “dh” pointer and pressing (exg.

12. Function Analysis

B Reading Coordinates on a Graph Line

Trace lets you move a pointer along a graph and read out coordinates on the display.

1. From the Main Menu, enter the GRAPH mode.
. Draw the graph.

2
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.

M1=kE=3

-

n=-d« 111717117118 Y=U. 7160493 H3

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 it is located at a point outside the graph display

area or when an error of no value occurs.

* You can turn off display of the coordinates at the pointer location by specifying “Off” for the

“Coord” item on the Setup screen.

* The following shows how coordinates are displayed for each function type.

Polar Coordinate Graph

Parametric Graph

Inequality Graph

+~=1.1328050808 %=0.3490658504

T=0."185338 1534
n=h."197506533 Y=5.bB5131392U

Ml Displaying the Derivative

In addition to using Trace to display coordinates, you can also display the derivative at the

current pointer location.
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1. From the Main Menu, enter the GRAPH mode.
2. On the Setup screen, specify On for Derivative.
3. Draw the graph.

4. Press (F1)(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.

Y1=pxE-3

L
s

dY-dii=-5. 555

a=-d« 111111118 ¥=U. 116043383

B Graph to Table

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.
1. From the Main Menu, enter the GRAPH mode.
2. On the Setup screen, specify GtoT for Dual Screen.
3. Make V-Window settings.
4. Save the function and draw the graph on the
main (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
to store coordinates into the number table. Repeat
this step to store as many values as you want.

7. Press (F1)(CHNG) to make the number table active.

n il
-« T4l U.51HE
-3

[F-DEL

0
. [IEEIII] 0. 147
1.7741935345

B Coordinate Rounding

This function rounds off coordinate values displayed by Trace.

1. From the Main Menu, enter the GRAPH mode.
2. Draw the graph.

3. Press (F2) (ZOOM) (Fe) (>) (F3) (RND). This causes
the V-Window settings to be changed automatically
in accordance with the Rnd value.

4. Press (F1)(TRCE), and then use the cursor keys
to move the pointer along the graph. The coordinates
that now appear are rounded.

Y1 =HHE =3
-\_\_\_\_‘—\.ﬂ:

i

h=-d. T8

ﬁﬂ““-qﬂ

=U. 17234y

Hl Calculating the Root

This feature provides a number of different methods for analyzing graphs.

1. From the Main Menu, enter the GRAPH mode.
2. Draw the graphs.
3. Select the analysis function.

(F5) (G-SLV) F1) (ROQT) ... Calculation of root
(F2) (MAX) ... Local maximum value
(F3)(MIN) ... Local minimum value
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(F4) (Y-ICPT) ... y-intercept
(F5) (ISCT) ... Intersection of two graphs
E8)(>)

(

o)
F3) (Jdx) ... Integral value for a given range

>)([F1) (Y-CAL) ... y-coordinate for given x-coordinate
)@] (X-CAL) ... x-coordinate for given y-coordinate

4. When there are multiple graphs on the screen, the selection cursor (B) 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.

W1=HOE+2208-20 1=K OE+20 CH-20
T [\ /‘( RonT |r T\ /‘( FoaT
n=-d ¥=0 n=0 ¥=0

* Either of the following can cause poor accuracy or even make it impossible to obtain
solutions.

- When the graph of the solution obtained is a point of tangency with the x-axis
- When a solution is an inflection point

Bl Calculating the Point of Intersection of Two Graphs

Use the following procedure to calculate the point of intersection of two graphs.
1. Draw the graphs.

2. Press (F5) (G-SLV)(F5) (ISCT). When there are three or more graphs, the selection cursor
(IM) appears at the lowest numbered graph.

. Press @ and & to move the cursor to the graph you want to select.
. Press to select the first graph, which changes the shape of the cursor from ll to 4.
. Press @ and & to move the cursor to the second graph.

o O~ W

. Press 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.

Example Graph the two functions shown below, and determine the point of
intersection between Y1 and Y2.

Yi=x+1, Y2=x?

Yl=ntl Y1
YZ2=rE Y2

/ [ rsEct / [ sEcT

n=-0. 61803396881 Y=0.38196E0113 n=l.618033989 Y=g.bG1B033989
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* You can calculate the point of intersection for rectangular coordinate graphs (Y=f(x) type)
and inequality graphs (Y >f(x), Y <f(x), Y 2f(x) or Y<f{x)) only.

* Either of the following can cause poor accuracy or even make it impossible to obtain
solutions.

- When a solution is a point of tangency between two graphs
- When a solution is an inflection point

l Determining the Coordinates for Given Points
The following procedure describes how to determine the y-coordinate for a given x, and the
x-coordinate for a given y.
1. Draw the graph.
2. Select the function you want to perform. When there are multiple graphs, the selection
cursor (M) appears at the lowest numbered graph.
(F5) (G-SLV)(Fe) (™) [F1) (Y-CAL) ... y-coordinate for given x
(>)(F2) (X-CAL) ... x-coordinate for given y

3. Use @ @ to move the cursor (M) to the graph you want, and then press 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.

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)

o=t 2 =20 H’E=H-:H+?g = }}I
/{/ h? /‘[ ¥-CAL /{/ [\ /‘[ H-CHL
v=0.5 Y=-1.815 H=- 1. B2T2843IUT Y=E.2

* When there are multiple results for the above procedure, press ® to calculate the next
value. Pressing @ returns to the previous value.

* The X-CAL value cannot be obtained for a parametric function graph.

Ml Calculating the Integral Value for a Given Range

Use the following procedure to obtain integration values for a given range.
1. Draw the graph.

2. Press [F5) (G-SLV) (Fg) (™) [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 to select it.
4. Use @ ® to move the lower limit pointer to the location you want, and then press [exg.
5. Use ® to move the upper limit pointer to the location you want.

6. Press to calculate the integral value.
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Example Graph the function shown below, and then determine the integral value
at (-2, 0).

Y1 =x(x +2)(x - 2)

LOLWIER=-2 UFFER=0
Fdi=y

* You can also specify the lower limit and upper limit by inputting them on the 10-key pad.
* When setting the range, make sure that the lower limit is less than the upper limit.
* Integral values can be calculated for rectangular coordinate graphs only.

M Conic Section Graph Analysis

Important!
* The fx-7400GII is not equipped with the CONICS mode.
You can determine approximations of the following analytical results using conic section
graphs.
1. From the Main Menu, enter the CONICS mode.
2. Select the function type.
(F1)(RECT).... {rectangular coordinate}
(F2) (POL).... {polar coordinate}
(F3) (PARM).... {parametric}
3. Use @ and @ to select the conic section you want to analyze.
4. Input the conic section constants.
5. Draw the Graph.

After graphing a conic section, press (F5) (G-SLV) to display the following graph analysis
menus.

e Parabolic Graph Analysis
* {[FOCS}/{VTX}/{LEN}/{e} ... {focus}/{vertex}/{length of latus rectum}/{eccentricity}
* {DIR}/{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}

e Elliptical Graph Analysis
* {[FOCS}/{VTX}/{CNTR}/{e} ... {focus}/{vertex}/{center}/{eccentricity}
o {X-IN}/{Y-IN} ... {x-intercept}/{y-intercept}

e Hyperbolic Graph Analysis
* {[FOCS}/{VTX}/{CNTR}/{e} ... {focus}/{vertex}/{center}/{eccentricity}
e {ASYM} ... {asymptote}
o {X-IN}/{Y-IN} ... {x-intercept}/{y-intercept}
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¢ To calculate the focus and length of latus rectum

Example

[G-SLV]-[FOCSYJ/[LEN]

To determine the focus and length of latus rectum for the parabola X =

(Y-2)2+3

Use the following V-Window settings.
Xmin=-1, Xmax =10,
Ymin=-5, Ymax=>5,

(N CONICS

EXE

(1) &9 (2] B9 (3] [Ex) (Fg) (DRAW)

(F8) (G-SLV)
(F1)(FOCS)
(Calculates the focus.)

(F5(G-SLV)
[F5)(LEN)

(Calculates the length of latus rectum.)

Xscale = 1
Yscale = 1

H=ACY-K 2 2+H —
Foclu:
h=3.25 =g
H=AY—K 2 +H S
[ LErGTH
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.

e To calculate the center

Example

To determine the center for the circle

X+22+(Y+1)2=22

[ER) CONICS
QIOIOIOIEE

© 2 @ () B9 (2] B [Fe) (DRAW)

(F5) (G-SLV)
(F1)(CNTR)
(Calculates the center.)
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Chapter 6 Statistical Graphs and
Calculations

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.

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.

Use @, @, @ and ® to move the
highlighting around the lists.

Lzt 1 | Last 2]t 3] List o

Once you input data, you can use it to produce a graph and ;e

check for tendencies. You can also use a variety of different I
2

regression calculations to analyze the data. 3
* For information about using the statistical data lists, see 4
“Chapter 3 List Function”. GRPHJCALE JTEST JIHTRJOIS T ST

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™’
e {SEL} ... {simultaneous graph (GPH1, GPH2, GPH3) selection}
You can specify the multiple graphs.

* {SET} ... {graph settings (graph type, list assignments)}

*! The initial default graph type setting for all the graphs (Graph 1 through Graph 3) is scatter
diagram, but you can change to one of a number of other graph types.

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).

e 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.
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e 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

This setting specifies a list that contains frequency data.

In statistics, “frequency” means the number of times a data item (or set of data items) occurs.
Frequencies are used in “frequency distribution tables,” which list each unique data item in
one column, with the frequency (number of occurrences) in the column to the right. With this
calculator, the data column and frequency column are separate lists. This setting specifies the
list (List 1, List 2, etc.) to be used for the frequency column when drawing a statistical graph.

* For a Med-Med graph (page 6-12), input positive integers only for frequency data. Inputting
any other type of value (fractional value, etc.) will cause an error.

Important! (fx-9860GII SD/fx-9860G11/fx-9860GII s/fx-9860G AU PLUS only)

* The values contained in a frequency list should be 0 or positive values only. Even a single
negative value will cause an error.

» Statistical data with a frequency of 0 is not used for calculation of minimum and maximum
values.

* 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) (Fe) (SET) displays the general graph
' rarh Trre [Scaller
settings screen. WISt TR
YList iList?

Frequenc Ha |

« StatGraph (statistical graph specification) Mark Trre  io

« {(GPH1}/{GPH2}/{GPH3} ... graph {1}/{2}/{3} [GFHL [GFRE [GFRS

e Graph Type (graph type specification)
* {Scat}/{xy}/{NPP}/{Pie} ... {scatter diagram}/{xy line graph}/{normal probability plot}/{pie
graph}
* {Hist}/{Box}/{Bar}/{N-Dis}/{Brkn} ... {histogram}/{med-box graph}/{bar graph}/{normal
distribution curve}/{broken line graph}

o {X}Y{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)/YList (y-axis data list)

e {List} ... {List 1 to 26}

* Frequency (number of times a value occurs)
e {1} ... {1-to-1 plot}
e {List} ... {List 1 to 26}

e Mark Type (plot mark type)

o {M{x}/{e} ... scatter diagram plot points
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When “Pie” (pie graph) is selected as the Graph Type:
* Data (Specifies the list to be used as graph data.)
o {LIST} ... {List 1 to List 26}

e Display (pie graph value display setting)
* {%}/{Data} ... For each data element {display as percentage}/{display as value}

* % Sto Mem (Specifies storage of percentage values to a list.)
* {None}/{List} ... For percentage values: {Do not store to list}/{Specify List 1 to 26 and store}

When “Box” (med-box graph) is selected as the Graph Type:
e Outliers (outliers specification)
* {On}/{Off} ... {display}/{do not display} Med-Box outliers

When “Bar” (bar graph) is selected as the Graph Type:
* Data1 (first stick data list)
e {LIST} ... {List 1 to 26}

e Data2 (second stick data list)/Data3 (third stick data list)
* {None}/{LIST} ... {none}/{List 1 to 26}

* Stick Style (stick style specification)
e {Leng}/{HZtl} ... {length}/{horizontal}

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.

e To specify the draw/non-draw status of a graph

1. Pressing (F1)(GRPH)(F4) (SEL) displays the graph On/Off
screen.

aLlarar HJ TRETHTN

StatGrarhi  iDrawlff

* 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.

* {On}/{Off} ... {On (draw)}/{Off (non-draw)}
* {DRAW} ... {draws all On graphs}

3. To return to the graph menu, press (EXT].

* V-Window parameters are normally set automatically for statistical graphing. If you want to
set V-Window parameters manually, you must change the Stat Wind item to “Manual”.

While the statistical data list is on the display, perform the following procedure.
(W) (SET UP) [F2) (Man)
(Exm) (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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Pie, 1-Sample Z Test, 2-Sample Z Test, 1-Prop Z Test, 2-Prop Z Test, 1-Sample ¢ Test, 2-
Sample t Test, x®> GOF Test, x? 2-way Test, 2-Sample F’ Test (x-axis only disregarded).

* The default setting automatically uses List 1 data as x-axis (horizontal) values and List 2
data as y-axis (vertical) values. Each set of x/y data is a point on the scatter diagram.

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 to make
the settings you want before drawing each graph.

l Normal Probability Plot

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 {1/ x/*} you want to plot.

l 2 :

.

1IIAEK

Press [ac, or [Exm) (QUIT) to return to the statistical data list.

H Pie Graph

You can draw a pie graph based on the data in a specific list. The maximum number of graph
data items (list lines) is 20. The graph is labeled A, B, C, and so on, corresponding to lines 1,
2, 3, and so on of the list used for the graph data.

T« E923::
15. 30U

‘_4,

me S| X

When “%” is selected for the “Display” setting on the general graph settings screen (page 6-3),
a value showing the percentage is displayed for each of the alphabetic label letters.

B Histogram

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.
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sl Histogram Seltina

=
1 PH. DRAW
Draw: [EXE] B )

[GFAL [GFHZ [GFHI [LUAR

The display screen appears as shown above before the graph is drawn. At this point, you can
change the Start and Width values.

H Med-box Graph

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 (Q3), with a line drawn at the
median (Med). Lines (called whiskers) extend from

minX——I EI:' |

either end of the box up to the minimum (minX) and 1UAF

maximum (maxX) of the data.

From the statistical data list, press ([F1)(GRPH) to display Q1 Med Q3 maxX
the graph menu, press (Fég) (SET), and then change the

graph type of the graph you want to use (GPH1, GPH2,

GPHS3) to med-box graph.

To plot the data that falls outside the box, first specify
“MedBox” as the Graph Type. Then, on the same screen } [D_.._|
you use to specify the graph type, turn the Outliers item
“On”, and draw the graph.

1UAFK

* Changing the “Q1Q83 Type” setting on the Setup screen can cause the Q1 and Q3 positions
to change, even when a Med-box graph is drawn based on a single list.

l Bar Graph

You can specify up to three lists for drawing a bar graph. The graph is labeled [1], [2], [3], and
S0 on, corresponding to lines 1, 2, 3, and so on of the list used for the graph data.

[11 [21 [31 [u1 (51 [B] L[]
1UAFK

* Any of the following causes an error and cancels bar graph drawing.

- A Condition ERROR occurs when drawing of multiple graphs is specified using the graph
On/Off screen (page 6-3), and bar graph is specified for one of the graphs and a different
graph type is specified for another graph.

- A Dimension ERROR occurs when you draw a graph with two or three lists specified and
the specified lists have a different number of list elements.

- A Condition ERROR occurs when lists are assigned for Data1 and Data3, while “None” is
specified for Data2. 6-5



B Normal Distribution Curve

The normal distribution curve is graphed using the normal

distribution function.

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.

H Broken Line Graph

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.

1
s Histogram Settina

1 =K,
Draw: [EXE]
[GFAL [GFHZ [GFHI

(DRAW)

[1UAF

The display screen appears as shown above before the graph is drawn. At this point, you can

change the Start and Width values.

Ml Displaying the Calculation Results of a Drawn Single-Variable Graph

Single-variable statistics can be expressed as both graphs 1-Uariable
and parameter values. When these graphs are displayed, = =1354.72
: . . o =1547.3
the single-variable calculation results appear as shown to T3  =2I950Q3, 52
the right wh 1VAR). 0 =3. 43336513
e right when you press (F1)( ) dx  Z3-33338a12
i =18 +
DRALI

* 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.

X o, mean

D2 sum

D% sum of squares

OX weveeeeennaeeanns population standard
deviation

SX rrrrrrreeeeeaaas sample standard
deviation

T oceeeeiieeeeeeenns 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

6-6



* Press (F6)(DRAW) to return to the original single-variable statistical graph.
* When Mod has multiple solutions, they are all displayed.

* You can use the Setup screen’s “Q1Q3 Type” setting to select either “Std” (standard
calculation) or “OnData” (French calculation) for the Q1 and Q8 calculation mode.

For details about calculation methods while “Std” or “OnData” is selected, see “Calculation
Methods for the Std and OnData Settings” below.

Hl Calculation Methods for the Std and OnData Settings

Q1, Q3 and Med can be calculated in accordance with the Setup screen’s “Q1Q3 Type”
setting as described below.

e Std

With this calculation method, processing depends on whether the number of elements n in the
population is an even number or odd number.

When the number of elements » is an even number:

Using the center point of the total population as the reference, the population elements are
divided into two groups: a lower half group and an upper half group. Q1, Q3 and Med then
become the values described below.

Q1 = {median of the group of % items from the bottom of the population}
Q3 = {median of the group of % items from the top of the population}

Med = {%-th and 2 +1-th element average value}

2
Center Point Center Point Center Point
i @ ; © = Median V

When the number of elements » is an odd number:

Using the median of the total population as the reference, the population elements are divided
into two groups: a lower half group (values less than the median) and an upper half group
(values greater than the median). The median value is excluded. Q1, Q3 and Med then
become the values described below.

Q1 = {median of the group of n; 1 items from the bottom of the population}
Q3 = {median of the group of n; 1 items from the top of the population}
Med = {n Z 1 -th element}

* When n =1, Q1 = Q3 = Med = population center point.
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Center Point Center Point

POOOOOOOQ

v v

@+® _ @+®
2 = 2

=Q3

* When Frequency includes decimal fraction values (fx-9860GII SD/fx-9860GI11/fx-9860GII s/
fx-9860G AU PLUS only)

The Q1, Q3 and Med values for this calculation method are described below.

Q1 = {value of element whose cumulative frequency ratio is greater than 0.25 and nearest to
0.25}

When the cumulative frequency ratio for some data value is exactly 0.25, Q1 is the average of
that data value and the next data value.

Q3 = {value of element whose cumulative frequency ratio is greater than 0.75 and nearest to
0.75}

When the cumulative frequency ratio for some data value is exactly 0.75, Q3 is the average of
that data value and the next data value.

Med = {value of element whose cumulative frequency ratio is greater than 0.5 and nearest to
0.5}

When the cumulative frequency ratio for some data value is exactly 0.5, Med is the average of
that data value and the next data value.

The following shows an actual example of the above.

Data Value Fregqubncy Cumulative Cumulative .
Frequency Frequency Ratio

1 0.1 0.1 0.1/1.0=0.1
2 0.1 0.2 0.2/1.0=0.2
3 0.2 0.4 0.4/1.0=04
4 0.3 0.7 0.71.0=0.7
5 0.1 0.8 0.8/1.0=0.8
6 0.1 0.9 0.9/1.0=0.9
7 0.1 1.0 1.0/1.0=1.0

* 3 is the value whose cumulative frequency ratio is greater than 0.25 and nearest to 0.25, so
Q1 =3.

* 5 is the value whose cumulative frequency ratio is greater than 0.75 and nearest to 0.75, so
Q3 =5.

* 4 is the value whose cumulative frequency ratio is greater than 0.5 and nearest to 0.5, so
Med = 4.
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e OnData
The Q1, Q3 and Med values for this calculation method are described below.

Q1 = {value of element whose cumulative frequency ratio is greater than 0.25 and nearest to
0.25}

Q3 = {value of element whose cumulative frequency ratio is greater than 0.75 and nearest to
0.75}

The following shows an actual example of the above.

(Number of Elements: 10)

Data Value Frequency Cumulative Cumulative .
Frequency Frequency Ratio

! 1 1 110 =0.1

2 1 2 2/10 = 0.2
3 2 4 4/10 = 0.4
4 3 7 7/10 = 0.7
5 1 8 8/10 = 0.8
6 1 9 9/10 = 0.9

i 1 10 10/10 = 1.0

* 3 is the value of whose cumulative frequency ratio is greater than or equal to 0.25 and
nearest to 0.25, so Q1 = 3.

* 5 is the value of whose cumulative frequency ratio is greater than or equal to 0.75 and
nearest to 0.75, so Q3 = 5.

Reference Point (0.25) Reference Point (0.75)
0.1 : 02 0.7 0.8

oepEeLepoe

* Med is calculated using the same method as that used when the “Std” is selected for the
“Q1Q3 Type” setting.

* It makes no different whether frequency values are all integers or include decimal fraction
values when “OnData” is selected for the “Q1Q3 Type” setting.

* Use of fractional frequency values is supported by the fx-9860GII SD/fx-9860GII/
fx-9860GII s/fx-9860G AU PLUS only.

6-9



3. Calculating and Graphing Paired-Variable
Statistical Data

B Drawing a Scatter Diagram and xy Line Graph

The following procedure plots a scatter diagram and connects the dots to produce an xy line
graph.

1. From the Main Menu, enter the STAT mode.

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.

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)
@ (En) STAT
@OUHUEMIURAMRGAMMABEMERME R EI®
OAHHMOOGERIMGERIERE 2] A EY
@ (Scatter diagram) (F1)(GRPH) (Fe) (SET) ® (F1)(Scat) (F1)(GPH1)
@ (xy line graph) [E1(GRPH) [Fg)(SET) @ (F2) (xy) X [ED(GPH1)

IS I
I s

b
(Scatter diagram) (xy line graph)

B Drawing a Regression Graph

Use the following procedure to input paired-variable statistical data, perform a regression
calculation using the data, and then graph the results.

1. From the Main Menu, enter the STAT mode.

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.
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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)

@ @@ STAT

@ O E e OO R E R C] @) e (4 g (5] C] (2) g
OAOHEKGOMCE GGG EF R EYER C] @]
[F1)(GRPH) [F8) (SET) ® [F1) (Scat) &) F1) (GPH1)

@ (F1)(CALC)[Fe)(>)(F2(Log)

@ (Fe)(DRAW)
LoaRea
a =-d.4546843
b =1.83747T3356
F =H.93216271 a
rE=H, 96454 35
MSe=A. 15495531
»=a+hs 1>
[COFT [ORAL |=~Y4 |Lo3d |[ExF [Fwr [Zin | [+

* You can perform trace on a regression graph. You cannot perform trace scroll.

* Input a positive integer for frequency data. Other types of values (decimals, etc.) cause an
error.

M Selecting the Regression Type

After you graph paired-variable statistical data, you can use the function menu at the bottom of
the display to select from a variety of different types of regression.

o {ax+b}/{a+bx}/[{Med}/{X 2}/{X 3}/{X 4}/{Log}/{ae bx}/{ab™x}/{Pwr}/{Sin}/{Lgst} ...
{linear regression (ax+b form)}/{linear regression (a+bx form)}/{Med-Med}/{quadratic
regression}/{cubic regression}/{quartic regression}/{logarithmic regression}/{exponential
regression (ae’ form)}/{exponential regression (ab* form)}/{power regression}/
{sinusoidal regression}/{logistic regression} calculation and graphing

* {2VAR]}... {paired-variable statistical results}

Bl 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.

The following parameters are used by linear regression, logarithmic regression, exponential
regression, and power regression.

| correlation coefficient
P2 i, coefficient of determination
MsSe......... mean square error
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B Graphing Statistical Calculation Results

While the parameter calculation result is on the display, you can graph the displayed

regression formula by pressing (Fg) (DRAW).

Ml 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.

(E1)(CALC) [E2) (X)

(F1) (ax+b) or (F2)(a+bx)

(Fe) (DRAW)

The following is the linear regression model formula.

y=ax+b
A eeeeeeanee regression coefficient (slope)
b regression constant term (y-intercept)
y=a+bx
A oo regression constant term (y-intercept)
b....... regression coefficient (slope)

AX+E |4+

Hl 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)
(Fe) (DRAW)
The following is the Med-Med graph model formula.
y=ax+b
Ao Med-Med graph slope
b Med-Med graph y-intercept

aunk QAP [Hed [a [<~3 | -

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
(E1)(CALC) F4) (X"2)
(DRAW)
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Quadratic regression
Model formula....... y=ax®>+bx+c

Model formula

Cubic regression

....... y=ax®*+bx*+cx+d

Ao regression second coefficient A.......... regression third coefficient

b...... regression first coefficient bo...... regression second coefficient

Coveeenns regression constant term Couveennens regression first coefficient
(y-intercept) d.... regression constant term

(y-intercept)

Quartic regression
Model formula....... y=ax*+bx®*+cx’+dx+e

A regression fourth coefficient

b...... regression third coefficient

Courreennnn regression second coefficient
dee.. regression first coefficient

€ regression constant term (y-intercept)

B Logarithmic Regression Graph

Logarithmic regression expresses y as a logarithmic function of x. The standard logarithmic
regression formula is y = a + b x In x, so if we say that X = In x, the formula corresponds to

linear regression formula y = a + bX.

(F1(CALC)[Fe) (™) E2 (Log)
(Fe) (DRAW)

The following is the logarithmic regression model formula.
y=a+binx
Lo regression constant term
[/ regression coefficient

T

=o~4 [Lod [EdF[Fur [0 [ ¢

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 q, the formula corresponds to

linear regression formula Y = A + bx.

(F1)(CALC) Eg) (>) E3) (Exp)
(F1)(ae bx) or (F2)(ab x)
(Fe) (DRAW)
The following is the exponential regression model formula.
y=ae™
Ao regression coefficient
b regression constant term
y=ab
Ao regression constant term
b regression coefficient
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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 get In
y=Ina+bxInx. Next, ifwesay X=Inx,Y =Iny, and A = In a, the formula corresponds to

linear regression formula Y = A + bX.

(E1)(CALC) (€8 (™) [E4) (Pwr)
(Fe) (DRAW) »
The following is the power regression model formula.
y=axb — =
7 B regression coefficient P [ood EERFur [5n [ ©
[/ regression power

M 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

(E1)(CALC) [Ee) (™) [E8) (Sin)
(F6) (DRAW)

4 [Log [ [Fur [En [ &

Drawing a sine 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 sine regression
calculation without drawing a graph.

* Certain types of data may take a long time to calculate. This does not indicate malfunction.

Bl 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.

y= c
1+ ae?

[F1)(CALC)(Fe) (™) [Fe) (™) (F1) (Lgst)
(Fe) (DRAW) R &

* Certain types of data may take a long time to calculate. This does not indicate malfunction.

B Residual Calculation

Actual plot points (y-coordinates) and regression model distance can be calculated during
regression calculations.
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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.

Bl 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 Lariable

=3. 88730155
Ex =24.49
Zxeg =1@5.993
dgr =1.308823199
=xr =1.42782911
1] =5, 3

DFAL)

* Use @ to scroll the list so you can view the items that run off the bottom of the screen.

X e mean of data stored in xList Y% . sum of squares of data stored in yList
X . sum of data stored in xList Oy eveeenn population standard deviation of data
A2 sum of squares of data stored in stored in yList

xList Sy tereenen sample standard deviation of data
O evvnnen. population standard deviation of stored in yList

data stored in xList ZXY e sum of the product of data stored in
Sx crererenns sample standard deviation of xList and yList

data stored in xList minX...... minimum of data stored in xList
Noeiineen number of data maxX..... maximum of data stored in xList
P e mean of data stored in yList minY ...... minimum of data stored in yList
)2, A sum of data stored in yList maxy ..... maximum of data stored in yList

B 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 6-11), 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 [exg 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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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

(F2) (CALC) (F8)(SET).
%ﬁar Ereq =;

Zllar #sList. :iListl
2llar YList :iListZ
Z2llar Fres Ha |

LI3T
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.

Bl 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 1-Uariable
statistical data list and pressing (F2) (CALC)(F1)(1VAR). Ex f%gjéa
Exd  =ZE9TZZ
ox =3.HZ2654919
=x =3, 19026296
H =1a 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 Single-Variable Graph” (page 6-6).

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.
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These values can also be directly obtained by displaying the [Z-llzrighle
statistical data list and pressing (F2) (CALC) F2) (2VAR). Ex f%ga
Zxd =2258
dx =T.HAT1IBETEL
=¥ =T.90589415
1] =5 J

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 6-15).

B 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 {ax+b}/{a+bx}[{Med}/{X 2}/{X 3}{X 4}/{Log}{aebx}/{ab™x}/{Pwr}/{Sin}/{Lgst} ...
{linear regression (ax+b form)}/{linear regression (a+bx form)}/{Med-Med}/{quadratic
regression}/{cubic regression}/{quartic regression}/{logarithmic regression}/{exponential

regression (ae’* form)}/{exponential regression (ab* form)}/{power regression}/
{sinusoidal regression}/{logistic regression} parameters

Example To display single-variable regression parameters

(F2) (CALC) (F3)(REG) [F1) (X) (F1) (ax+b) LinearRealax+bo
a =-B,2T2T2Te
b =2.63636363
Fo=-d, 22722
re2=H, 385153961
MSe=16. AGAEEAE
»=ar+h

COFY

The meanings of the parameters that appear on this screen are the same as those for “Linear
Regression Graph” to “Logistic Regression Graph”.

e 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.

BuadRea
a = ]
b =-A.
c =d.1
rré=g, 49
MSe=4. 8
»=gaxi+hx+

COFY
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* Linear Regression (ax + b)............. MSe = n1—2 i (vi — (axi + b))
e =

(@ + DX MSe = — (a + bx))?

» Quadratic Regression..................... MSe = p, 1 3 g (yi — (ax®+ bxi + ¢))®
e Cubic Regression.........c.cccccocuvun... MSe = - 1 7} ; (vi — (ax*+ bx+ cxi+ d))?
e Quartic Regression...........c.cccc....... MSe = nl—Sg (vi — (ax*+ bx® + ox? + dxi + €))°
« Logarithmic Regression.................. MSe = nl—zg (vi— (a + bInx))?
» Exponential Repression (a-¢%)....... MSe = - 1 5 g (Inyi — (Ina + in))Z

(a-by)........ MSe = = 1 5 :1 (Inyi— (Ina + (In b) - x:))?
* Power Regression.........cccccccueeen.... MSe = . 1 5 ; (Inyi— (Ina + blnx))?
* Sin Regression........cccccuveveveriennnn. MSe = P ln1 (vi— (a sin (bx: + ¢) + d))?
* Logistic Regression............cccceeee.... MSe = 2 S yi— T+ ae_,,xl)z

i=

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. Feares=1on
; Enter x-lUalue
: |
2. Input the value you want for x and then press [exg. Feares=1on
* This causes the coordinates for x and y to appear at
the bottom of the display, and moves the pointer to the : g
corresponding point on the graph. :
4211 ¥=1007. 5
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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.

* 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).

LinearFeatax+hl
a =@.35

b =993

I

pE=

MSe=

»=ar+h

ol == =

COFY

B Estimated Value Calculation (z, ;)

After drawing a regression graph with the STAT mode, you can use the RUN ¢ MAT (or RUN)
mode to calculate estimated values for the regression graph’s x and y parameters.

Example To perform a linear regression using the nearby data and estimate the
values of y and X when xi = 20 and yi = 1000
Xi 10 15 20 25 30
vi 1003 1005 1010 1011 1014

1. From the Main Menu, enter the STAT mode.

2. Input data into the list and draw the linear regression graph.
3. From the Main Menu, enter the RUN ¢ MAT (or RUN) mode.
4. Press the keys as follows.

(2] (0] (value of xi) TR

F5)(STAT)*[F2 () @ 1863, &
* fx-7400GII: [F3) (STAT)

The estimated value y is displayed for xi = 20.

(1] (o] (0] (0] (value of yi) 285

1) (5) 79 {BB0S 1865, &
4. 642337143

The estimated value X is displayed for yi = 1000.

* You cannot obtain estimated values for a Med-Med, quadratic regression, cubic regression,
quartic regression, sinusoidal regression, or logistic regression graph.
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H Normal Probability Distribution Calculation

You can calculate normal probability distributions for single-variable statistics with the

RUN * MAT (or RUN) mode.

Press (Fe) (>>) (F3) (PROB) ([F2) (PROB) on the fx-7400GII) (Fe)(>) to display a function

menu, which contains the following items.

* {P(M{Q(}{R(} ... obtains normal probability {P(#)}/{Q(?)}{R(¢)} value
e {f(} ... {obtains normalized variate #(x) value}

* Normal probability P(7), Q(#), and R(#), and normalized variate #(x) are calculated using the

following formulas.

Standard Normal Distribution

P(2) Q) R(#)
01 0 ¢ 0 1
ro_u? 1 pr w2 1 proo_u?
o )€ 2du \/Z_n,[)e 2du Vz_nﬁ € 2du
=45

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 Class no. [Height (cm)|Frequency
1 158.5 1 6 173.3 4
2 160.5 1 7 175.5 2
3 163.3 2 8 178.6 2
4 167.5 2 9 180.4 2
5 170.2 3 10 186.7 1
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.
You can obtain the normalized variate immediately after 1-Uariable
performing single-variable statistical calculations only. z, :%IEEIE?S
3 (CALC) [ (SET) Tu  =7.B4162445
F(LIST) (@D ﬁx fzé22455425 L
@ [EJ(LIST) (2] Exm) (QUIT)
(F2 (CALC)[F1)(1VAR)
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4. Press (MENJ), select the RUN ¢ MAT (or RUN) mode, press (Fe) (™) (F3) (PROB)
([F2)(PROB) on the fx-7400GII) to recall the probability calculation (PROB) menu.

(F3)(PROB)*(Fe) (™) (Fa (+() (D (6] (@] (3 (81 OOJ (x
* fx-7400GII: [F2)(PROB)

(Normalized variate ¢ for 160.5 cm) Result: —1.633855948
(=-1.634)

FE(ODEOLELNE

(Normalized variate ¢ for 175.5 cm) Result: 0.4963343361
(= 0.496)
ErP(O0AEEONE
FAPI(@OOEE AR
(Percentage of total) Result: 0.638921
(63.9% of total)
BRIOOA@EEOEF
(Percentile) Result: 0.30995

(31.0 percentile)

H Drawing a Normal Probability Distribution Graph

You can draw a normal probability distribution graph using manual graphing with the
RUN ¢ MAT (or RUN) mode.

1. From the Main Menu, enter the RUN ¢ MAT (or RUN) mode.

2. Input the commands to draw a rectangular coordinate graph.

3. Input the probability value.

Example To draw a normal probability P (0.5) graph.

(D @D RUN  MAT (or RUN)
@ [sar) (F4) (SKTCH) [ED (Cls) g
(F8)(GRPH)E1)(Y=)
© [ Fe(>)E)(PROB)*[Fe) (&) E)(P() (@ () (B

* fx-7400GIL: (F2) (PROB) Potr=8.69146

H Calculations Using the Distribution Function

Important!
* The following operations cannot be performed on the fx-7400GII.

You can use special functions in the RUN ¢« MAT mode or PRGM mode to perform calculations
that are the same as the STAT mode distribution function calculation (page 6-40).

Example To calculate normal probability distribution in the RUN ¢« MAT mode for
the data {1, 2, 3}, when the population standard deviation is c = 1.5 and
the population mean is y = 2.
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1. From the Main Menu, enter the RUN ¢ MAT mode.
2. Press the keys as follows.

(F5) (STAT) (F3) (DIST) F) (NORM)
ED(NPd) r) (X)({) 1D ) 2 ) (B
IEODDODEDROEY

. 212982337

* For details about what you can do with the distribution function and its syntax, see
“Performing Distribution Calculations in a Program” (page 8-29).

H Determining Standard Deviation and Variance from List Data

You can use functions to determine standard deviation and variance for specified list data. This
calculation is performed in the RUN  MAT (or RUN) mode. You can perform calculations using
data you saved to a list (List 1 to List 26) with the STAT mode List Editor or list data you input

directly on the RUN ¢ MAT (or RUN) mode screen.
Syntax StdDev(List n [,List m])
Variance(List n [,List m])
List n........ Sample data
List m....... Frequency data

Example To store the x-data below in List 1, the frequency values in List 2, and
determine the standard deviation and variance
X 60 70 80 90
Frequency 3 5 4 1

1. From the Main Menu, enter the STAT mode.
2. Use the List Editor to store the above data.

3. From the Main Menu, enter the RUN ¢ MAT (or RUN) mode.

4. Press the keys as follows.

(F5)(STAT) (F4)(S * Dev)* [Ex)
E1)(LIST) E1) (List) (1) (] (FO) (List) (2]
* fx-7400GII: [F&)(STAT)[F3)(S * Dev)

(F5)(STAT) [Fg(Van)*
E1)(LIST) [E1) (List) (] (o] EA) (List) (2]
* fx-7400GII: [F4)(STAT)[F4) (Var)
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H Calculations Using the TEST Command

Important!
* The following operations cannot be performed on the fx-7400GII.

You can use special functions in the RUN ¢« MAT mode or PRGM mode to perform calculations
that are the same as the STAT mode Z Test, t Test, and other test calculations (page 6-23).

Example To determine the z score and p-value when a one-sample Z test is
performed under the conditions below:
test condition (# condition) # uo*, assumed population mean uo = 0,
population standard deviation ¢ = 1, sample mean X = 1, number of
samples n =2

* “u condition # wo” can be specified by entering 0 as the initial argument of
the one-sample Z test command “OneSampleZTest”.

1. From the Main Menu, enter the RUN ¢ MAT mode.
2. Perform the following key operation.

(F5) (STAT) (Fe) (>) (F)(TEST) [E1) (2) OneSamrlezTest O,@. 1.
A0S0 IODODEE % Dorie
EXE
™=
FD(LIST) D (List) G ©) (Ans) é[[u“?%?]
R
1.414213562

The following calculation results are displayed as ListAns elements 1 through 4.
1: z score
2: p-value
3: X
4:n
* For details about the function of the supported TEST command and their syntax, see “Using
the TEST Command to Execute a Command in a Program” (page 8-32).

Tests

Important!
* Test calculations cannot be performed on the fx-7400GII.

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.
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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.

With the 2 test, a number of independent groups are provided and a hypothesis is tested
relative to the probability of samples being included in each group.

The x? GOF test (x2 one-way Test) tests whether the observed count of sample data fits
a certain distribution. For example, it can be used to determine conformance with normal
distribution or binomial distribution.

The y? two-way test creates a cross-tabulation table that structures mainly two qualitative
variables (such as “Yes” and “N0”), and evaluates the independence of the variables.

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.

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.

 [F3)(TEST)(F1(Z) ... Z Tests (page 6-25)
(F2(t) ...  Tests (page 6-27)
(F3)(CHI) ... x? Test (page 6-30)
(F3) (F) ... 2-Sample F Test (page 6-31)
[F5) (ANOV) ... ANOVA (page 6-32)
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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.

* [F1)(CALC) ... Performs the calculation.
* [Fg)(DRAW) ... Draws the graph.

* V-Window settings are automatically optimized for drawing the graph.

B Z Tests

e 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)(Z) 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.
* [F2)(P) ... Displays p-value.
Pressing (F2) (P) displays the p-value at the bottom of the display without displaying the pointer.

* Executing an analysis function automatically stores the z and p values in alpha variables Z
and P, respectively.

e 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.

Perform the following key operations from the statistical data list.

(F3)(TEST) 1-SamFle Zlest

F1(2) m PEp

ED(1-S) G i
List iList1
Frea Ha |
Sawve EesiMone
Execute

The following shows the parameter data specification items that are different from list data
specification.

S s

G
id
Calculation Result Output Example

1-Samrle ZTesl
#11.4
=H. 262325815
=d. TE2d4673
=11.52

* =H.61805145

SNHTHT

=

uz11.4 ... direction of test

T Displayed only for Data: List setting.
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* [Save Res] does not save the u condition in line 2.

¢ 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.

Perform the following key operations from the statistical data list.

(F3)(TEST) Z-Samrle ZlestL

E](Z) gl E ;itp-

F2(2-S) o2 :
Listcl> fListl
Listi2» tList2 J
Freail» =1
Freaiz» 1
Sawve EesiMHone
Execute

The following shows the parameter data specification items that are different from list data
specification.

e |
kb —
EEEE

Calculation Result Output Example

2=Samrle ZTesLl
F1 #p
z =1.2492945
F =M, 21133737
xl =11.52
x2 =H. B35
sxl =H.51885143 +
= [F
WIEUZ e direction of test
SXT ternrrrreeereans Displayed only for Data: List setting.
SX2 taurrrreeeenans Displayed only for Data: List setting.

* [Save Res] does not save the ut condition in line 2.

® 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.

Perform the following key operations from the statistical data list.

(F3)(TEST) 1-Fror ZTest
F1(2) = :
. x HE|
E(1-P) x 2
Save ResiHone
Erxecute
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Calculation Result Output Example

1-Fror ZTest
FroFr=d.5

=M. 2231843548
=M. 37329428
=M. SH593059
=4 846

IT-TH

Prop=0.5....... direction of test

* [Save Res] does not save the Prop condition in line 2.

® 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.

Perform the following key operation from the statistical data list.

(F3)(TEST) 2-Pror Zlest
@) = 7
h :
[F4) (2-P) s 1@
nZ 4y 5|
Save EesiMone J
IErecule |

Calculation Result Output Example

2-Fror ZTest

Flxr2

T =-A.4TE3216

F =H.563325542

El=A.TS

E2=H. TEEEEEEE

£ =H. T9E33333 J
P1>D2 e direction of test

* [Save Res] does not save the p1 condition in line 2.

M 7 Tests

¢ t Test Common Functions
You can use the following graph analysis functions after drawing a ¢ Test result output graph.

 [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.

* [F2)(P) ... Displays p-value.
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Pressing (F2) (P) displays the p-value at the bottom of the display without displaying the pointer.

» Executing an analysis function automatically stores the r and p values in alpha variables T
and P, respectively.

e 1-Sample ¢ Test

This test uses the hypothesis test for a single unknown population mean when the population
standard deviation is unknown. The 1-Sample ¢ Test is applied to ¢ distribution.

Perform the following key operations from the statistical data list.

(F3)(TEST) 1-Samrle LTest
@(t) |.l.E :El.l.
. P :
E(1-S) List.  :Listl
Freq i1
Sawve FesiHone .
IErecule |

The following shows the parameter data specification items that are different from list data
specification.

¥ H 5
=x H 5|
1] L5

Calculation Result Output Example

1-Samrle LTest
P #11.3
L =d, TISII2HE5
F =d, 4 THE3EE1
x =11.52
sx =H.61866148
r‘l —
uz11.3 ... direction of test

* [Save Res] does not save the u condition in line 2.

e 2-Sample ¢ Test

2-Sample ¢ Test compares the population means when the population standard deviations are
unknown. The 2-Sample ¢ Test is applied to 7 distribution.

Perform the following key operations from the statistical data list.

(F3)(TEST) Z-SanFle Llest
E2) t' Liln =EH Tl
i= i=
(F2)(2-S) Cizte2h iListe
Freail» =1
Freaoz» 1 J
Fooled :0ff
Sawve EesiMone
Execute
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The following shows the parameter data specification items that are different from list data
specification.

¥1 g
sxl il
hil e
¥z L5
= H 5|
nZ 45

Calculation Result Output Example

2=-Samrle LTesL

k1 #p2

L =-H.37H41383

F =d. 3729554

df =5.4391e872

xl =33.2

xz =54 . 66 J_, Oy oy -
T e

WIEUZ .. direction of test

SP ceerrrrreeeaans Displayed only when Pooled: On setting.

* [Save Res] does not save the ut condition in line 2.

¢ LinearReqg ¢ 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 ¢ score, and calculates the
extent of the relationship between x and y.

Perform the following key operations from the statistical data list.

(E3)(TEST) LinearRea LTest
20 ¥L15L =L;ELE
i= iLis
(F3)(REG) Freq il
Sawve EesiMHone
Execule
| = | = | =

Calculation Result Output Example

Linearkea LTest

E#HA & P2HE

L =2.39793532

F _ =H.H89:08326

df =3

a =-1.4258185

b =1.89211223 4

COFY

B0 & p=0 ......... direction of test

Pressing (F6) (COPY) while a calculation result is on the display copies the regression formula
to the Graph relation list.

[
=
V1]
T
=
T
e
=
0

i s
Fhip i
Lo Lan Ton Tan
L1
[T T

6-29




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.

* You cannot draw a graph for LinearReg ¢ Test.
* [Save Res] does not save the 8 & p conditions in line 2.

* When the list specified by [Save Res] is the same list specified by the [Resid List] item on the
Setup screen, only [Resid List] data is saved in the list.

W 2 Test

* v*> Test Common Functions
You can use the following graph analysis functions after drawing a graph.

* [F1)(CHI) ... Displays y? value.

Pressing (F1) (CHI) displays the y? 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).

* [F2J(P) ... Displays p-value.
Pressing (F2)(P) displays the p-value at the bottom of the display without displaying the pointer.

* Executing an analysis function automatically stores the %2 and p values in alpha variables C
and P, respectively.

* v> GOF Test (y* one-way Test)

The x? GOF Test (y? one-way test) tests whether the frequency of sample data fits a certain
distribution. For example, it can be used to determine conformance with normal distribution or
binomial distribution.

Perform the following key operations from the statistical data list.

(F3)(TEST) x2GUF Test

(F3)(CHI) d¥Pec & 5415

(F(GOF) CHTRE  :ListX
Sawve EesiMHone
E¥$cute

Next, specify the lists that contain the data. The following shows the meaning of the above

items.
Observed...... name of List (1 to 26) that contains observed counts (all cells positive
integers)
Expected....... name of List (1 to 26) that is for saving expected frequency
CNTRB.......... Specifies a list (List 1 to List 26) as the storage location of the contribution

of each observed count obtained as calculation results.
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Calculation Result Output Examples

#250F Test
wE@=2, TEI33I33
F =H.59471382
o f=4 ]
CHTRE:Li=st3

CHI[ F

CNTRB......... list for output of contribution values

e v2 two-way Test

%2 two-way 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).

Perform the following key operations from the statistical data list.

(E3)(TEST) xE Tesl
(F3)(CHI) S.‘-I:F'E'E-E:E' - Ha
ave ResiHone
(E2J(2WAY) Execute
Mat A

Next, specify the matrix that contains the data. The following shows the meaning of the above

items.

Observed ... name of matrix (A to Z) that contains observed counts (all cells positive integers)

Expected .... name of matrix (A to Z) that is for saving expected frequency

Calculation Result Output Example

CHI[ F

* The matrix must be at least two lines by two columns. An error occurs if the matrix has only
one line or one column.

* Pressing (F1)(Mat) while the “Observed” and “Expected” parameter settings are highlighted
will display the Matrix (A to Z) setting screen.

* Pressing (F2) (»™MAT) while setting parameters enters the Matrix Editor, which you can use to

edit and view the contents of matrices.

* Pressing (F6) (™MAT) while a calculation result is displayed enters the Matrix Editor, which
you can use to edit and view the contents of matrices.

» Switching from the Matrix Editor to the Vector Editor is not supported.

l 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.
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Perform the following key operations from the statistical data list.

(F3)(TEST) Z-SamFle Flest

F4(F) TE
Listcl> tListl

Listc2» iList?2

Freail» =1

Freaoz» 1 J

Sawve EesiMHone
Erxecute

The following shows the parameter data specification items that are different from list data

specification.
sxl e
hl Tl
sSxs e
gV a8

Calculation Result Output Example

2-Samrle FTest

a1l #od

F =H, 35835351

F =d. 327782983

xl =2. 665

xd =1.4%2

sxl =1.9437873 4 it

[F [TF

O1£02 oveennne direction of test
b T Displayed only for Data: List setting.
X2 e Displayed only for Data: List setting.

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.
* [F2)(P) ... Displays p-value.
Pressing (F2) (P) displays the p-value at the bottom of the display without displaying the pointer.

» Executing an analysis function automatically stores the F" and p values in alpha variables F
and P, respectively.

* [Save Res] does not save the o1 condition in line 2.

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.
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Perform the following key operations from the statistical data list.

(F3)(TEST) FAHOLIA
(F5) (ANOV)

actor HilLis
DependntiList2?
Sawve EesiMHone
Execute

1z

The following is the meaning of each item in the case of list data specification.
How Many..... selects One-Way ANOVA or Two-Way ANOVA (number of levels)
Factor A........ 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......... executes a calculation or draws a graph (Two-Way ANOVA only)

*1 [Save Res] saves each vertical column of the table into its own list. The leftmost column

is saved in the specified list, and each subsequent column to the right is saved in the next

sequentially numbered list. Up to five lists can be used for storing columns. You can specify
an first list number in the range of 1 to 22.

The following item appears in the case of Two-Way ANOVA only.
FactorB........ 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.
* (F6)(DRAW) ... Draws the graph (Two-Way ANOVA only).

Calculation results are displayed in table form, just as they appear in science books.

Data and Calculation Result Example

One-Way ANOVA Two-Way ANOVA
Data List1={1,1,2,2} List1={1,1,1,1,2,2,2,2}
List2={124,913,120,1001} List2={1,1,2,2,1,1,2,2}
List3={113,116,139,132,133,131,126,122}
Setup AMOLIA AMOLIA
Screen How Manxeil How Manxeid
Factor RAiListl] Factor RilListl]
DeFendntiList2 Factor BilLislZ

DerendntiList3
Save ResiHone

[ALC CHLC DERL

Save ResiHone
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One-Way ANOVA Two-Way ANOVA

Calculation HHDUH AHOUA
Result df | F ] | df 22 | mz | F %]
|15u |15u BE-3 A 18 18] 1. BUE]
EHHl 2l 6393y 1| 3ugEno | E 1| Bu.s| BU.5|B.EEEE
RE i| uano.s| uz0.s|u3.ize
ERF u 39| 1g.15
1
AMOLIA AMOLIA
Je=sx | mz= | F | F J«z2 | mz | F | F
| 1164|1164 5E-EI|IEEEE A ] 18] 1.BUG 1| {MEIEE]
ERF| 6993u1| 3ugET0 E BU.5| Bu.5|B.EEEE| 0. OU22
AE | u20.5| u2o.s|ud.ize|a.qEe-3
ERF 39| 1g.15 ]
H. 9493399734 H. 245201951

One-Way ANOVA
Line 1 (A) .......... 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).......... Factor A df value, SS value, MS value, F value, p-value
Line 2 (B) .......... Factor B df value, SS value, MS value, F value, p-value

Line 3 (AB)........ 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
Foiiien F value
) 22 p-value
Af e, degrees of freedom
SS e sum of squares
MS ..o 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.
* [F1)(Trace) or (F1)(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 ®@.

* Graphing is available with Two-Way ANOVA only. V-Window settings are performed
automatically, regardless of Setup screen settings.

* Using the Trace function automatically stores the number of conditions to alpha variable A
and the mean value to variable M, respectively.
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B 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)

A1 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

e 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}
List2={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 Manyid
Factor HilLisLl]
Factor BilLisLZ
DerFendntiList3
Save FesiMone

CALL DRAL
® Results

AHOLIA

of 52 | ms | F %]
A 18 18] 1.BUE]
E i| 8u.s| BuU.5|B.EEEE
AE i| uao.s| uzo.s|u3. iz
ERF u 39| 1g.15
AHOLIA

J«s52 | mz | F | F
A 18 16| 1. 84G 1| MO
E BU.5| BUY.5|B.EEGE| 0. OU2E2
AE | u20.5| u20.s|ud.ize|a.nE-3
ERF 39| 1g.15 ]
H. 2452801951
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6. Confidence Interval

Important!
* Confidence interval calculations cannot be performed on the fx-7400GII.

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 proportion
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.

e [F4(INTR)(F1)(2) ... Z intervals (page 6-38)
(F2)(t) ... r intervals (page 6-39)

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 confidence interval functions.

e General Confidence Interval Precaution

Inputting a value in the range of 0 = C-Level < 1 for the C-Level setting sets a value you input.
Inputting a value in the range of 1 = C-Level < 100 sets a value equivalent to your input divided
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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.

Perform the following key operations from the statistical data list.

F4(INTR) 1-Samrle ZInterval
F1(2) —Lewel :
[ED(1-S) List SListl
Frea il
Sawve EesiMone J
IErecule |

The following shows the parameter data specification items that are different from list data
specification.

¥ |
1} L5

Calculation Result Output Example

1-Samrle Zlnterwal
Lefl =57.TZ68203
Right=7H.28739191

% 3

I HI
Inn
e B

e 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.

Perform the following key operations from the statistical data list.

(INTR)
ED(2)
(F2J(2-S)

® 1-Prop Z Interval

1-Prop Z Interval uses the number of data to calculate the confidence interval for an unknown
proportion of successes.

Perform the following key operations from the statistical data list.

F4(INTR) 1-Fror ZlnLerwal
F1(2) x
4] 4y 5|
E3)(1-P) Sawve EesiMHone
Execute
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Data is specified using parameter specification.

Calculation Result Output Example

1-FroFr ZIlnterwal

Left =d.T71856592
Right=8,73943417
P =H. T3

g =208

® 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.

Perform the following key operations from the statistical data list.

(F3) (INTR)
ED(2)
(F3)(2-P)

M ¢ Interval

e 1-Sample ¢ Interval
1-Sample ¢ Interval calculates the confidence interval for an unknown population mean when
the population standard deviation is unknown.

Perform the following key operations from the statistical data list.

F4(INTR) 1-Samrle LInterval

E2 (0 Cist =" ifi2iy
i= iLis
ED(1-S) Fred sCi=fi
Sawve EesiMone

Execule

[Lizt [War

The following shows the parameter data specification items that are different from list data
specification.

=X

SEE

Calculation Result Output Example

1-Samrle LInterwal
Lefl =50.393523945
Right=T1.63T1054

¥ =65, 3
=x =2.4
h =1z
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e 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.

Perform the following key operations from the statistical data list.

(INTR)
EJ(1)
(F2J(2-S)

7. Distribution

Important!
* Distribution calculations cannot be performed on the fx-7400GII.

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 cumulative distribution calculates the probability of normal distribution data falling
between two specific values.

Inverse normal cumulative distribution calculates a value that represents the location within
a normal distribution for a specific cumulative probability.

Student-f probability density calculates ¢ probability density from a specified x value.

Student-f cumulative distribution calculates the probability of ¢ distribution data falling
between two specific values.

Inverse Student-f cumulative distribution calculates the lower bound value of a Student-#
cumulative probability density for a specified percentage.

Like 7 distribution, probability density (or probability), cumulative distribution and inverse
cumulative distribution can also be calculated for 2, F, Binomial, Poisson, Geometric and
Hypergeometric distributions.

On the initial STAT mode screen, press (F5) (DIST) to display the distribution menu, which
contains the following items.
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* (F5)(DIST)(F1)(NORM) ... Normal distribution (page 6-41)

(F2)(t) ... Student- distribution (page 6-43)
(CHI) ... 2 distribution (page 6-44)
(F) ... F distribution (page 6-45)
(BINM) ... Binomial distribution (page 6-46)
(>)[F1)(POISN) ... Poisson distribution (page 6-48)
(>)[F2)(GEO) ... Geometric distribution (page 6-49)
(>)(F3)(H.GEO) ... Hypergeometric distribution (page 6-51)

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.

B Common Distribution Functions

» V-Window settings for graph drawing are set automatically when the Setup screen’s “Stat
Wind” setting is “Auto”. Current V-Window settings are used for graph drawing when the “Stat
Wind” setting is “Manual”.

* After drawing a graph, you can use the P-CAL function to calculate an estimated p-value for
a particular x value. The P-CAL function can be used only after a Normal Probability Density,
Student-7 Probability Density, y? Probability Density, or ' Probability Density graph is drawn.

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 [exg.

* 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.

B Normal Distribution

* Normal Probability Density (F5) (DIST) (F1) (NORM) [F1) (NPd)
Normal Probability Density calculates the probability Hormal FP.D
density (p) for a specified single x-value or a list. When a :
list is specified, calculation results for each list element are 515 : 115
displ in list form. [ 1A
isplayed in list form E e PesiHone
Execule
[Lizt [War
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* Normal probability density is applied to standard normal distribution.
* Specifying 0 = 1 and u = 0 specifies standard normal distribution.

Calculation Result Output Examples

Mormal FP.D
I
2| 0. 1481
3| 0.05339
4| B."E-Y
5L1.UE-B
H.2413787245 T
®=0 F=0.3989422A0Y
When a list is specified Graph when an x-value is specified
* Graphing is supported only when a variable is specified and a single x-value is entered as
data.
e Normal Cumulative Distribution (F5) (DIST) [F1) (NORM) (F2) (NCd)
Normal Cumulative Distribution calculates the normal Hormal C.0
cumulative probability of a normal distribution between a .
L1= =
lower bound and an upper bound. O.List :List>?
a il
P L,
Sawe ResiMHone J:
[Lizt [Lar
Calculation Result Output Examples
Mormal C.D
F Talaw Zalr
I MEE | 3
2| 0. 0807 l.Y4 u
3| 0. 0221 C u
u| 2. 3€- 3.5 5
H. 1573053559 ZiLow=| zilp=@
F=0. 135805122
When a list is specified Graph when an x-value is specified

» Graphing is supported only when a variable is specified and a single x-value is entered as

data.
* Inverse Normal Cumulative Distribution (F5) (DIST) (F1) (NORM) (F3) (InvN)
Inverse Normal Cumulative Distribution calculates the Inwerse Hormal
boundary value(s) of a normal cumulative distribution :
4 v a1 iLe
probability for specified values. Area G
1
P e
Sawve ResiMone 4
N TS

Area: probability value
(0OsAreas1)

Inverse cumulative normal distribution calculates a value that represents the location within a
normal distribution for a specific cumulative probability.
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o Lower

Tail: Left Tail: Right
upper boundary lower boundary
of integration of integration
interval interval

[ reaas=» |~ reaae=p [ reaas=»

Lower

Tail: Central
upper and lower
boundaries of
integration interval

Specify the probability and use this formula to obtain the integration interval.

* This calculator performs the above calculation using the following: e = 1E99, —oc =-1E99

* There is no graphing for Inverse Normal Cumulative Distribution.

B Student-¢ Distribution

e Student-f Probability Density [F5) (DIST) (F2) (t) (F1) (tPd)
Student-7 Probability Density calculates the probability Student—-L FP.D
density (p) for a specified single x-value or a list. When a :

. - . g 1= :Li=s
list is specified, calculation results for each list element are df G
displayed in list form. Save ResiMone
Execule
[Lizr [Lar
Calculation Result Output Examples
Student-1. F.D
e
E[I.EE-EI]
3| B.1E-U
yLn.2€-u
2.135248594 -83 t
H=0 F=0. 3183098662
When a list is specified Graph when variable (x) is specified

» Graphing is supported only when a variable is specified and a single x-value is entered as

data.

e Student-f Cumulative Distribution

Student-r Cumulative Distribution calculates the Student-¢
cumulative probability of a Student-7 distribution between a
lower bound and an upper bound.

Calculation Result Output Examples

(E5)(DIST) (E2) (1) E2) (tCd)

Student-t. C.D
.Li= iLis
U.List :Listz

df il
Sawve ResiHorne

Execule

[Lizt [War

Student-1L C.D
P tilow  tIlp

|[E!EEEIE I 12

28| 0. 1271 2 IB

3| 0. 0BSE 3 |

ylLo. o628 y 2l

A, 2235353239 tiLows| AHIET:
F=0. | 02U 163823

When a list is specified Graph when variable (x) is specified
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* Graphing is supported only when a variable is specified and a single x-value is entered as

data.
¢ Inverse Student-f Cumulative Distribution [F5) (DIST) [F2) (t) [F3) (InvN)
Inverse Student-r Cumulative Distribution calculates the Inverse StoudenL—t
lower bound value of a Student-r cumulative distribution for .
a specified df (degrees of freedom) value. d}E : ,315
Save ResiMHone
Execule
[l [Lar
Calculation Result Output Examples
Inverse Student-L Inwerse Student-1
] gEu. 18E| xlry =-64. TEE54E
8| B U IS
ill.EIEE]
ylo.so23
&d . TEES4564
When a list is specified When variable (x) is specified
* There is no graphing for Inverse Student-r Cumulative Distribution.
B 2 Distribution
* 72 Probability Density [F5) (DIST) (3] (CHI) [F1) (CPd)
%2 Probability Density calculates the y? probability density xe P.D
(p) for a specified single x-value or a list. When a list is W
specified, calculation results for each list element are d}E : 115
displayed in list form. Save ResiMHone
Execule
[Lizt [Lar
Calculation Result Output Examples
x2 P.D
o 2u13|
2| 0. 1031
a[u.u5|a]
ylLo.n2ea
A, 24193787245 =
H=0.1 F=0. 3360 144ET1
When a list is specified Graph when variable (x) is specified

» Graphing is supported only when a variable is specified and a single x-value is entered as
data.

* ¥ Cumulative Distribution [F5) (DIST) [F3) (CHI) [Fg (CCd)

%2 Cumulative Distribution calculates the cumulative w8 L.0
probability of a y? distribution between a lower bound and
an upper bound.

L1 L=
UH.List. :List2
df il
Sawe EesiMone
Execute=

[Lizt [War
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Calculation Result Output Examples

o2 C,[

0. 216]

E[ﬂ.l;ﬂi]

3| 0. 0Bz

ylLo. ousy

A. 316775024 LOLIER= UFFER=2
F=0. |00 13008

When a list is specified Graph when variable (x) is specified

* Graphing is supported only when a variable is specified and a single x-value is entered as

data.

* Inverse y? Cumulative Distribution (F5) (DIST) [F3) (CHI) [F3) (InvC)
Inverse y? Cumulative Distribution calculates the lower Inverse xt
bound value of a y? cumulative distribution probability for a :
specified df (degrees of freedom) value. d%—E i1 1=

Sawve ResiMHone
Execute
[Lizt [Lar
Calculation Result Output Examples
Inverse =@ Inverse xt
. 055| xIrw=8.8157287T
2| 16423
ill.ﬂﬂull
ylLo. o83
2. TES543454
When a list is specified When variable (x) is specified
* There is no graphing for Inverse x? Cumulative Distribution.
M F Distribution
e I’ Probability Density (F5) (DIST) [F3) (F) [F1) (FPd)
F Probability Density calculates the F probability density F F.D
(p) for a specified single x-value or a list. When a list is W
specified, calculation results for each list element are n%ﬁf ;,315
displayed in list form. o f 1B
isplayed in list form B mecifone
Execule
[Lizt [Lar
Calculation Result Output Examples
F P.O
Jo- 192
2| 0. 0883
a[u.u5|5]
ul .03y
A. 19245882937 —
H=0.1 F=0. 26940YB02A
When a list is specified Graph when variable (x) is specified

» Graphing is supported only when a variable is specified and a single x-value is entered as
data. 6-45



e F Cumulative Distribution [F5)(DIST) (Fa) (F) (F2) (FCd)
F Cumulative Distribution calculates the cumulative

F C.D
probability of an F distribution between a lower bound and Wm AR
an upper bound. O.List :List2
nedf il
dicdf He
Savwe EesiMone J
Lizt [ar
Calculation Result Output Examples
F C.D
Jg0. 2678
2| 0. 11u8
a[u.lessl
uLo. 1033
H. Z6TE3A39255 LolJER=1 UFFER=2
F=0. | 2915651 2
When a list is specified Graph when variable (x) is specified

» Graphing is supported only when a variable is specified and a single x-value is entered as
data.

¢ Inverse F Cumulative Distribution (F5) (DIST) [F3) (F) [F3) (InvF)
Inverse FF Cumulative Distribution calculates the lower

Inwverse F
bound value of an F' cumulative distribution probability for :
specified n:df and d:df (degrees of freedom of numerator n%ﬁf : 1 1=
and denominator) values. didf P2

Save ResiMHone
Execute
[Lizt [Lar
Calculation Result Output Examples
Inverse F Inverse F
8- 5263] xInw=8, B2E28282
8| 3.5555
a[|.52|5]
ul 1.125
2. 526315789
When a list is specified When variable (x) is specified
* There is no graphing for Inverse FF Cumulative Distribution.
H Binomial Distribution
e Binomial Probability (F5) (DIST) F5) (BINM) [F1) (BPd)

Binomial Probability calculates a probability at a specific
single x-value or each list element for the discrete binomial
distribution with the specified number of trials and
probability of success on each trial. When a list is specified,

calculation results for each list element are displayed in list Ei;EuEEE Mohe

form. [Lizt [War

Birnomial F.D

Humtrlal E
g
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Calculation Result Output Examples

Binomial F.D Binomial F.D
Jgo. | 562] F=H,. 15625
E[ﬂ.ilEE]
3| 0. 1562
ylo.3125
H. 12625
When a list is specified When variable (x) is specified

* There is no graphing for Binomial Probability.

e Binomial Cumulative Distribution (F5) (DIST) [F5) (BINM) [F2) (BCd)
Binomial Cumulative Distribution calculates the cumulative Biromial L.D
probability in a binomial distribution that the success will
occur on or before a specified trial. Humtmal 5

Saue Res!Hone
Execule
[Lizt [Lar
Calculation Result Output Examples
Biromial C.D Binomial C.D
T 1615 F=H. 1275
8| 0.5
a[u.|a15]
ul 0.5
A.1375
When a list is specified When variable (x) is specified
* There is no graphing for Binomial Cumulative Distribution.

* Inverse Binomial Cumulative Distribution (F5) (DIST) [F5) (BINM) (F3) (InvB)
Inverse Binomial Cumulative Distribution calculates Inver=se Binomial
the minimum number of trials of a binomial cumulative

- - 1=
distribution for specified values. Humtmal 2
Saue ResiListl
Execule
[Lizt [Lrar
Calculation Result Output Examples
Inverse Binomial Inverse Binomial
17 I xIrnw=1
2 I
y i
1
When a list is specified When variable (x) is specified

* There is no graphing for Inverse Binomial Cumulative Distribution.
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Important!

When executing the Inverse Binomial Cumulative Distribution calculation, the calculator uses
the specified Area value and the value that is one less than the Area value minimum number
of significant digits (> Area value) to calculate minimum number of trials values.

The results are assigned to system variables xInv (calculation result using Area) and sk xInv
(calculation result using %k Area). The calculator always displays the xInv value only. However,
when the xInv and *xInv values are different, the message shown below will appear with both
values.

Area:i@. 2
*Inwi3
Area-H.1 |
F 'l N LT

Fress:i [EXIT]

The calculation results of Inverse Binomial Cumulative Distribution are integers. Accuracy may
be reduced when the first argument has 10 or more digits. Note that even a slight difference

in calculation accuracy affects calculation results. If a warning message appears, check the
displayed values

B Poisson Distribution

e Poisson Probability (F5) (DIST) Fe) (™) (F1) (POISN) [F1) (PPd)
Poisson Probability calculates a probability at a specific Fois=on P.D
single x-value or each list element for the discrete Poisson :
distribution with the specified mean. R S5

Sawe ResiHone
Execute
[Lizt [Lar
Calculation Result Output Examples
Foisson F.D Foisson F.D
Il F=H. 38326333
2| 0. 0158
a[u.auae]
ulo.onsa
[ e b
When a list is specified When variable (x) is specified
* There is no graphing for Poisson Probability.

e Poisson Cumulative Distribution [F5) (DIST) (Fg) () (F1) (POISN) [F2) (PCd)
Poisson Cumulative Distribution calculates the cumulative Foais=on L.D
probability in a Poisson distribution that the success will .

. : 1= iLis
occur on or before a specified trial. n 6.5
Sawe ResiHone
Execule
[Lizt [War
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Calculation Result Output Examples

Foisson C.D FPoisson C.D
Ir F=H, @75
E[D.!BEE]
3| 0. 3031
ylL0. 9856
A, 9837353595
When a list is specified When variable (x) is specified

* There is no graphing for Poisson Cumulative Distribution.

¢ Inverse Poisson Cumulative Distribution (F5) (DIST) [Fe) (™) (F1) (POISN) [F3) (InvP)

Inverse Poisson Cumulative Distribution calculates Inverse Foisson
the minimum number of trials of a Poisson cumulative :
probability distribution for specified values. HIE : ,315
Sawve ResiMHone
Execute
[Lizt [ar
Calculation Result Output Examples
Inverse FPoisson Inverse Poisson
1 I xInw=1
2| 9. 999
3 2
y 3
4
When a list is specified When variable (x) is specified

* There is no graphing for Inverse Poisson Cumulative Distribution.

Important!

When executing the Inverse Poisson Cumulative Distribution calculation, the calculator uses
the specified Area value and the value that is one less than the Area value minimum number
of significant digits (> Area value) to calculate minimum number of trials values.

The results are assigned to system variables xInv (calculation result using Area) and * xInv
(calculation result using %k Area). The calculator always displays the xInv value only. However,
when the xInv and *xInv values are different, the message will appear with both values.

The calculation results of Inverse Poisson Cumulative Distribution are integers. Accuracy may
be reduced when the first argument has 10 or more digits. Note that even a slight difference
in calculation accuracy affects calculation results. If a warning message appears, check the
displayed values.

B Geometric Distribution

e Geometric Probability (F5) (DIST) Fe) (™) (F3) (GEO) (F1) (GPd)
Geometric Probability calculates the probability at a specific  [Geometric F.0D
single x-value or each list element, and the number of the .
) ) . , 1= itLis
trial on which the first success occurs, for the geometric = 6.5
distribution with a specified probability of success. Save ResiMone
Execule
[Lizt [Jar
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Calculation Result Output Examples

Geametric F.D

I |

8.3

When a list is specified

Geometric F.D
F=H.5

When variable (x) is specified

* There is no graphing for Geometric Probability.

e Geometric Cumulative Distribution

Geometric Cumulative Distribution calculates the cumulative
probability in a geometric distribution that the success will

occur on or before a specified trial.

Calculation Result Output Examples

Geametric C.D

P

.5

When a list is specified

(F5)(DIST) &) (>) (F2) (GEO) (B3 (GCd)

1=
=

Executle

[Lizt [War

Geometric C.D

iLis
i@.5

Save ResiHone

Geometric C.D
F=@. 99

When variable (x) is specified

* There is no graphing for Geometric Cumulative Distribution.

¢ Inverse Geometric Cumulative Distribution

Inverse Geometric Cumulative Distribution calculates
the minimum number of trials of a geometric cumulative
probability distribution for specified values.

Calculation Result Output Examples

Inverse Geomelric

{7

When a list is specified

(F5) (DIST) (Fg) (™) (Fa) (GEO) [F3) (InvG)

1=

Execute

[Lizt [Jar

E 1A,
Sawve ResiHo

Inwerse Geomelric

iLis
i@.T
he

Inwer=se GeomelLlric
*Inw=2

When variable (x) is specified

* There is no graphing for Inverse Geometric Cumulative Distribution.
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Important!

When executing the Inverse Geometric Cumulative Distribution calculation, the calculator uses
the specified Area value and the value that is one less than the Area value minimum number
of significant digits (> Area value) to calculate minimum number of trials values.

The results are assigned to system variables xInv (calculation result using Area) and * xInv
(calculation result using %k Area). The calculator always displays the xInv value only. However,
when the xInv and *xInv values are different, the message will appear with both values.

The calculation results of Inverse Geometric Cumulative Distribution are integers. Accuracy
may be reduced when the first argument has 10 or more digits. Note that even a slight
difference in calculation accuracy affects calculation results. If a warning message appears,
check the displayed values.

B Hypergeometric Distribution

e Hypergeometric Probability [F5) (DIST) [Fe) (&) (F3) (H.GEO) (F1) (HPd)
Hypergeometric Probability calculates the probability at Hr»reraeomelric F.0
a specific single x-value or each list element, and the :
number of the trial on which the first success occurs, for the r'|15 : 515
hypergeometric distribution with a specified probability of M 18
H 2R
success. Sawve ResiMone 4
Lizt [WVar
Calculation Result Output Examples
HxFerasometric P.D HrxFeracometric P.D
I g. 1351 F=H. 34329721
2| 0. 348z
a[u.auae]
ylo.oi62
A. 1354429164
When a list is specified When variable (x) is specified

* There is no graphing for Hypergeometric Probability.

* Hypergeometric Cumulative Distribution (F5) (DIST) [Fe) (&) (F3) (H.GEO) [F2) (HCA)

Hypergeometric Cumulative Distribution calculates the HrFreraeomelric L.0
cumulative probability in a hypergeometric distribution that .
. . : 1= iLis
the success will occur on or before a specified trial. n 15
M '1d
H ' 2
Sawve ResiMHone 4
Lizt [Uar
Calculation Result Output Examples
HrxFerasometric C.D Hxreracometric C.D
0. 1511] F=H.234329721
gl 0.5
a[u.auae]
4 I
B. 15178275884
When a list is specified When variable (x) is specified

* There is no graphing for Hypergeometric Cumulative Distribution.
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Inverse Hypergeometric Cumulative Distribution
[F5) (DIST) Fe) () (F3) (H.GEO) [F3) (InvH)

Inverse Hypergeometric Cumulative Distribution calculates Inverse HYFeraseo
the minimum number of trials of a hypergeometric .
cumulative probability distribution for specified values. r'|15 : 515
M i
H P2
Sawve ResiMHone 4
[Lizt [Var
Calculation Result Output Examples
Inverse HeFrergssomelLii Inverse HeFergeomelri
i R o Irw=2
3 3
y 2
2
When a list is specified When variable (x) is specified

* There is no graphing for Inverse Hypergeometric Cumulative Distribution.

Important!

When executing the Inverse Hypergeometric Cumulative Distribution calculation, the calculator
uses the specified Area value and the value that is one less than the Area value minimum
number of significant digits (> Area value) to calculate minimum number of trials values.

The results are assigned to system variables xInv (calculation result using Area) and %k xInv
(calculation result using %k Area). The calculator always displays the xInv value only. However,
when the xInv and * xInv values are different, the message will appear with both values.

The calculation results of Inverse Hypergeometric Cumulative Distribution are integers.
Accuracy may be reduced when the first argument has 10 or more digits. Note that even
a slight difference in calculation accuracy affects calculation results. If a warning message
appears, check the displayed values.

Input and Output Terms of Tests, Confidence
Interval, and Distribution (All models except fx-7400GII)

The following explains the input and output terms that are used by tests, confidence interval,
and distribution.

M Input Terms

Data.....ccooviiiiiiiiiiie, data type

u (1-Sample Z Test)........... population mean value test conditions (“# u,” specifies two-tail test,
“< u,’ specifies lower one-tail test, “> u,” specifies upper one-tail
test.)

Uy (2-Sample Z Test) ......... population mean value test conditions (“# u,” specifies two-tail test,
“< u,” specifies one-tail test where sample 1 is smaller than sample
2, “> u,” specifies one-tail test where sample 1 is greater than
sample 2.)
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Prop (1-Prop Z Test).......... sample proportion test conditions (“# p,” specifies two-tail test,
“< po” specifies lower one-tail test, “> p,” specifies upper one-tail
test.)

Py (2-Prop Z Test) .............. sample proportion test conditions (“# p,” specifies two-tail test,
“< p,” specifies one-tail test where sample 1 is smaller than sample
2, “> p,” specifies one-tail test where sample 1 is greater than

sample 2.)

u (1-Sample ¢ Test)............ population mean value test conditions (“# u,” specifies two-tail test,
“< u,’ specifies lower one-tail test, “> u,” specifies upper one-tail
test.)

Uy (2-Sample ¢ Test) .......... sample mean value test conditions (“# u,” specifies two-tail test,

“< u,” specifies one-tail test where sample 1 is smaller than sample
2, “> u,” specifies one-tail test where sample 1 is greater than
sample 2.)

B & p (LinearReg 7 Test) ....p-value test conditions (“# 0” specifies two-tail test, “< 0” specifies
lower one-tail test, “> 0” specifies upper one-tail test.)

01 (2-Sample F Test) ......... population standard deviation test conditions (“# 02" specifies
two-tail test, “< 02” 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.)

g conveeeeeine e assumed population mean

O e population standard deviation (o > 0)

O1 eeeeeaeeeeeeeeeee e e e ssseeeeae e e population standard deviation of sample 1 (g1 > 0)

O2 eeeeeeeeiiiieee e e e e e e e e e e eeeeeanans population standard deviation of sample 2 (02 > 0)

LiSt eveeieeieeeeeeeeeeeeee e list whose contents you want to use as data (List 1 to 26)
] list whose contents you want to use as sample 1 data (List 1 to 26)
LiSt2.iieiiee e list whose contents you want to use as sample 2 data (List 1 to 26)
Frequo s frequency (1 or List 1 to 26)

Freql. s frequency of sample 1 (1 or List 1 to 26)

Freq2...o e frequency of sample 2 (1 or List 1 to 26)
Execute......cccovvviiiiininnnnn. executes a calculation or draws a graph

D mean of sample

D PSR mean of sample 1

X2 uuuuuurrnnreneeeeerrrraaaaaaaaaaaaaaaas mean of sample 2

... size of sample (positive integer)

N ........................ S size of sample 1 (positive integer)
TI2.areeeeeee e e ee e e e size of sample 2 (positive integer)
Dosnnnnreneeeenaannnnneeeeeaennneeeens expected sample proportion (0 < p, < 1)

) 22 sample proportion test conditions

x (1-Prop Z Test)................ sample value (x = 0 integer)

x (1-Prop Z Interval)........... data (O or positive integer)

D T data value of sample 1 (x1 = 0 integer)

X2 e e raaaaaaaaaaas data value of sample 2 (x2 = 0 integer)

Sl erernnnnar e e e e e e e e e e e e e sample standard deviation (sx > 0)

ST 4 et eeeeeeeeeaaa e standard deviation of sample 1 (sx1 > 0)

B2t eeeeeeaae e e e e e standard deviation of sample 2 (sx> > 0)
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XList .o list for x-axis data (List 1 to 6)

YLISt oo list for y-axis data (List 1 to 6)
C-Level.....coooveeiiiiiee confidence level (0 = C-Level < 1)
Pooled..........cccooeiiiiiiiiiins pooling On (in effect) or Off (not in effect)
x (Distribution).................... data
o (Distribution) ................... standard deviation (o > 0)
u (Distribution) ................... mean
Lower (Distribution)............ lower boundary
Upper (Distribution)............ upper boundary
df (Distribution) .................. degrees of freedom (df > 0)
n:df (Distribution) ............... numerator degrees of freedom (positive integer)
d:.df (Distribution) ............... denominator degrees of freedom (positive integer)
Numtrial (Distribution) ........ number of trials
p (Distribution) ................... success probability (0 =p = 1)
H Output Terms
T eeeeeee e e e e e e Z score
) 22U p-value
Lt t score
K2 X2 value
Fo F value
Proee e estimated sample proportion
Py estimated proportion of sample 1
Do estimated proportion of sample 2
b UUUUUUUUUUUUUUUNRRN. ¥ mean of sample
XA urrnrrrnnreenneerreerereaaaaaaaaeaaaes mean of sample 1
X2 uuunnrrnnnnnnneneneereeeaaaaaaaaaaaaas mean of sample 2
St et e e ettt e et e sample standard deviation
ST nnrrrrreee e e e e e e e standard deviation of sample 1
B2 e eeeeeeee e e e e nn e e standard deviation of sample 2
S nnrrrree e e e e e pooled sample standard deviation
. R size of sample
Tl e eeeeeeeestienn e casiinnnnnne e eeeees size of sample 1
T size of sample 2
Af e, degrees of freedom
SRR constant term
Do coefficient
Sttt ae ettt standard error
T s correlation coefficient
T2 e coefficient of determination
Left. confidence interval lower limit (left edge)
Right...ooooiiis confidence interval upper limit (right edge)
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9. Statistic Formula

M Test

Test

1-Sample Z Test Z2= (X — uy)l(o/Vn)

2-Sample Z Test 7= (X1 = X)W(0 1)

+ (0,7ny)

1-Prop Z Test

Z = (xXIn = po)ly po(1 = po)/n

2-Prop Z Test 2= (xy/ny = xyIn,)\ p

(1=p)/ny + 1/n,)

1-Sample ¢ Test t= (X — up)(s/Vn)

t= (X — X)A sp°(1/m,

+ 1/n,)

2-Sample ¢ Test (pooled)
df=n,+n,-2

Sp = \/((n1 —1)syy" + (n, — 1)8,,))/(ny + n, = 2)

2-Sample ¢ Test (not pooled)

r= (X1 - )—cg)/\/sxf/m + Sx22/n2
df = U(C?(n, — 1) + (1 = C)(ny — 1))

C = (8¢ /(85" Iny + 85°1ny)

M=

b= 2(xi=X)(yi =Y.

7

1]
-

LinearReg 7 Test
t=ry(n-2)/(1-r?

:(xi—)'c)2 a=9y-bx

k
¥? GOF Test x? = 2(0; - E)IE

O;: The i-th element of the observed
list

Ei: The i-th element of the expected
list

k £

i

x? two-way Test x 0 k

X = 22(0y - Ejf°IE;

Oj;: The element at row i, column j
of the observed matrix

¢, E;: The element at row i, column j

k
— Y — ¥)2
ANOVA Test §8 = 2mi (Xi = %)

Fdf=k -1

Ej= Z{ OU'EOU /,;1 ,;‘ 05" ot the expected matrix
2-Sample F Test F=slsy
F=MS/MSe MS=SSIFdf MSe = SSelEdf

k

SSe = 2 (n; — 1)sx?

i=1

Edf=3(n~1)
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Bl Confidence Interval

Left: confidence interval lower limit (left edge)

Confidence Interval ] _ _ L
Right: confidence interval upper limit (right edge)

1-Sample Z Interval Left, Right =X ¥ Z(0./2) - o/Vn
2-Sample Z Interval Left, Right = (Xy — X2) ¥ Z(a./2) 0:°Iny + 05°n,
1-Prop Z Interval Left, Right = x/n ¥ Z(ot/2)y/1/n - (x/n - (1 — x/n))

Left, Right = (xi/n1 — xo/ny)
+ Z(OC/Z)\/ (X1/l’l1 . (1 —X1/I’l1))/l’l1 + ()Cg/l’lg' (1 —Xz/ng))/l’lg

2-Prop Z Interval

1-Sample ¢ Interval Left, Right = X F t,_1(0t/2) - sx/Vn

Left, Right = (X1 = X2) F tngny-2 (0012 s,2(1/ 1/
2-Sample 1 Interval eft, Right = (%1 = X2) F tuguny-2 (0/2)y 8" (11 + 1/n2)

(pooled)

Sp= \/((n1 — )8y + (n, = 1)8,,))/(ny + 1, — 2)

Left, Right = (X1 — Xo) F tqr(0t/2) { s" /0y + S,°no

2-Sample ¢ Interval

(not pooled) df = 1/(C?(n, = 1) + (1 = C)l(n, — 1))

C = (S /ny)/(8x1"Iny + 8571y

o level of significance o =1 -[C-Level] C-Level: confidence level (0 = C-Level < 1)
Z(0/2): upper o/2 point of standard normal distribution
tar (0d2): upper o/2 point of ¢ distribution with df degrees of freedom

M Distribution (Continuous)

Distribution Probability Density Cumulative Distribution
Normal g et
Distibuton [P = aze ¢ ¥ (0>0)
_d
df + 1 X\ 2
Student-¢ F(fz ) (1 +W)
Distribution | P(¥) = o) T mxd
2
P Upper
5 (@ . p= plx)dx
2 Nictri i (X)=#X l xxe_axé? JLower
x2 Distribution |7 an \2
rg) (x=0)
r(ndZ + ddf ) ndf , _ndf + ddf
po) = o B (10 )
F Distribution F(n—g[) X F(dg[) ddf ddf
(x=0)
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x? Distribution

F Distribution

Distribution Inverse Cumulative Distribution
Upper =3 Upper
Normal pP= J px)dx p= J p(x)dx p= J p(x)dx
Distribution - Lower Lower
tail = Left tail = Right tail = Central
Student-z
Distribution

M Distribution (Discrete)

Distribution Probability
Binomial Distribution px) =nCap*(1—p)" ™" (x=0,1, =eeeee ,n) n:number of trials
Poisson Distribution plx) = ¢ ;,“ (x=0,1,2, ) w:mean (u > 0)
Geometric Distribution | p(x)= p(1—p)* ! (x=1,2,8, )
( ) r MCx X N—-MChn—-x
PV = NCn
Hypergeometric
Distribution n: Number of elements extracted from population (0 = x integer)
M: Number of elements contained in attribute A (0 = M integer)
N: Number of population elements (n = N, M = N integer)
Distribution Cumulative Distribution Inverse Cumulative Distribution
Binomial Distribution
X X
P=2pW P=2p0)
Poisson Distribution
X X
Geometric Distribution p= ; p(x) pP= 21 p(x)
Hypergeometric — ﬁ < ﬁ
I p =2 px) P =2 px)
Distribution x=0 =
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Chapter 7 Financial Calculation (TVM)

Important!
e The fx-7400GII is not equipped with the TVM mode.

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
Financialdl-2 Financial 222
FliSimrle Interest Fl:CosL-Sel- Marain
FZ2:Comround InLerest F2:lDar=s Calculation
F3iCash Flow FiiDerreciation
Fd:AmorLization F4:Bond Calculation
F2:Conwversion
FE:Hexl Fage Fe:Hext Fage
SHPLICHPDICASHIAM T CHUT IS COSTJ0RY3JDERRJEOHDL &

* {SMPL} ... {simple interest}

e {CMPD} ... {compound interest}

* {CASH} ... {cash flow (investment appraisal)}
* {AMT} ... {amortization}

* {CNVT} ... {interest rate conversion}

* {COST} ... {cost, selling price, margin}
* {DAYS} ... {day/date calculations}

* {DEPRY} ... {depreciation calculations}
* {BOND} ... {bond calculations}

H Setup Items

e Payment
* {BGN}/{END} ... Specifies {beginning of the period}/{end of the period} payment

e Date Mode
* {365}/{360} ... Specifies calculation according to a {365-day}/{360-day} year

® Periods/YR. (payment interval specification)
e {Annu}/{Semi} ... {annual}/{semiannual}

Note the following points regarding Setup screen settings whenever using the TVM mode.

* The following graph Setup screen settings are all turned off for graphing in the TVM mode:
Axes, Grid, Dual Screen.

* 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).
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B Graphing in the TVM Mode

After performing a financial calculation, you can use [F6)(GRPH) to graph the results as shown
below.

* Pressing (F1)(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.

e 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.

Simple Interest

This calculator uses the following formulas to calculate simple interest.

e Formula
365-day Mod = : (--1‘%) ¥
y Mode SI' = XPVXi |i= SI : interest
S 119/0 n  : number of interest periods
360-day Mode SI’:snﬁx PVXi (i: ; 0‘6) PV : principal
I% : annual interest
SI =-=SI' SFV: principal plus interest

SFV = —(PV + SI')

Press (F1)(SMPL) from the Financial 1 screen to display the following input screen for simple
interest.

(F1)(SMPL) Simrle lniteresl 460
N, number of interest periods (days) wo=
% ... annual interest rate FLI =8

PV ... principal

=1 [ZrY
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After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

* {Sl} ... {simple interest}
* {SFV} ... {simple future value}

REFT ukFH

* 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}

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 (SF'V). Pressing @ cycles in the
reverse direction.

Press to return to the parameter input screen.

Compound Interest

This calculator uses the following standard formulas to calculate compound interest.

* PV, PMT, FV, n

> PV +BXFV
PV=—(uXPMT+ B XFV) PMT =--2""FP27 "
log (1+ iS) Xx PMT — FV x i
PV +ax PMT (14 iS) x PMT + PV X i
B log (1+ i)
1%=0
PV =—(PMT xn+FV) PMTz_w
_ __PV+FV
FV=—(PMTxn+ PV) n= BT

a=(1+ix58)x 1;ﬁ,ﬁ=(1+i)_”

0 rereeees Payment : End Lo e (P/Y = C/Y = 1)
(Setup Screen) . 100
5= Payment : Begin 'e I% %
I : Y% PlY
1+ ——) 1. Other than
(Setup Screen) (1+ 100 x [C/Y]) (

those above)
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*/%
i (effective interest rate)

i (effective interest rate) is calculated using Newton’s Method.
PV +oaxPMT +BxFV=0

To I % from i (effective interest rate)

EX 100 i (PlY=ClYy=1)
1% = by
(14 )Y =1} x C/Y x 100... (Other than those above)
Moo number of compound periods FV.... future value
1% ......... annual interest rate P/Y ........ installment periods per year
PV.... present value Cc/Y..... compounding periods per year

PMT...... payment

* A deposit is indicated by a plus sign (+), while a withdrawal is indicated by a minus sign (-).

Press (F2)(CMPD) from the Financial 1 screen to display the following input screen for
compound interest.

(F2(CMPD) ComFound InterestiEnd
4
|Cov=12 |
Noeeeennnnnn number of compound periods
1% ....... annual interest rate
PV ... 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 . future value (unpaid balance in case of loan; principal plus interest in case of
savings)
P/Y ... installment periods per year
cry ... compounding periods per year
Important!

Inputting Values

A period (n) is expressed as a positive value. Either the present value (PV) or future value
(F'V) 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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After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

e {n} ... {number of compound periods}

* {I%} ... {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}

ComFound Interest
I¥ =6.17E&E417T

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}
e {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.

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 (IRR)
» Payback period (PBP)

A cash flow diagram like the one shown below helps to visualize the movement of funds.

CF
cr. CF s cr
4

CF1

CFo

With this graph, the initial investment amount is represented by CFo. The cash flow one year
later is shown by CF1, two years later by CF2, and so on.
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Investment appraisal can be used to clearly determine whether an investment is realizing
profits that were originally targeted.

® NPV

, 1%
NPV = CFo + CH + Cr + CFs + CF (i=10(;>

A+d) T (A+2 A+ T Aray

n: natural number up to 254

e NFV
NFV=NPVx(1+i)

® JRR
CF1 + CF> + CFs + + CF.
(1+i) (A+i)2 (A+i)2  (A+i)y

O0=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.

® PBP

n-— ... (Other than those above .
NPVt — NPV ) k=0 (1 + 0

n: smallest positive integer that satisfies the conditions NPVn =0, NPVn+120, or 0

Press (F3)(CASH) from the Financial 1 screen to display the following input screen for Cash
Flow.

(F3)(CASH) Cash Flow
1% ........ interest rate =h=L1=E
Csh....... list for cash flow
[MFY [IRF [FEF [HFWY

If you have not yet input data into a list, press (F5)(»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} Ca
* {IRR} ... {internal rate of return}
* {PBP} ... {payback period}
* {NFV} ... {net future value}
o {»LIST} ... {inputs data into a list} [REFT RFH

* {LIST} ... {specifies a list for data input}
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* 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} |

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.

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

1 payment

/Y7

blerdf]

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)

A

1 payment

/Y
o
/// /S Y

7
AN
/S

Number of Payments

d: total principal from installment PM1 to payment of installment PM2 (£PRN)
e: total interest from installment PM1 to payment of installment PM2 (£I/NT)

*a + b = one repayment (PMT)
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a : INTemi = | BALpmi-1 X i | X (PMT sign)
b : PRNpm1 = PMT + BALpmi-1X i
c . BALpv2 = BALpPv2-1 + PRNPm2

d: 3 PRN = PRNewt + PRNewist + ... + PRNewe

PM1

e : 3% INT = INToms + INTowss1 + ... + INTewe

PM1

BALo = PV (INT1 =0 and PRN1 = PMT at beginning of installment term)

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% [PIY]

1% =] (1+——2 " _11 4100
=1 0+ Joox vy %

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) AmorLizalion

4] ;El
I* =@
FlLI =A
FMT=8
FlLI =@
P=12
CY=12

PM1....... first installment of installments 1 through n

PM2....... second installment of installments 1 through n

[ installments

1% ........ interest rate

PV ... principal
PMT ..... payment for each installment

FV ... balance following final installment
P/Y ... installments per year
C/Y ... compoundings per year

tEnd

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}
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* {ZINT} ... {total interest paid from installment PM1 to installment PM2}
* {XPRN} ... {total principal paid from installment PM1 to installment PM2}
e {CMPD} ... {compound interest screen}

HAmorLization tEnd
FPRH=-525. 2603345

REFT [HPLY [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}
e {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 (F1)(TRCE) displays INT and PRN when n = 1. Each press of ® shows
INT and PRN when n =2, n =3, and so on.

Press to return to the parameter input screen.

Interest Rate Conversion

The procedures in this section describe how to convert between the annual percentage rate
and effective interest rate.

e Formula
EFF = (1 + APR_/KX)) —1} x 100 APR : annual percentage rate (%)
- n EFF : effective interest rate (%)
N 1 n . number of compoundings
_ EFF )” _
APR__(1+—1O0 1:|><n><100

Press (F5 (CNVT) from the Financial 1 screen to display the following input screen for interest
rate conversion.

[E5)(CNVT) Conversion
N, number of compoundings =
I% ......... interest rate
[¥EFF [¥AFE
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After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

* {PEFF} ... {converts annual percentage rate to effective interest rate}
* {APR} ... {converts effective interest rate to annual percent rate}

Conversion
EFF=12.558521

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}

Cost, Selling Price, Margin

Cost, selling price, or margin can be calculated by inputting the other two values.

e Formula
CST = SEL (‘I—AﬂG) CST : cost
100 - cost
CST %G : selllng price
—_ ol : margin
SEL = 1_MRG J
100
o/\ _[1_ CST)
MRG(%) =1~ 5T ) 100

Press (F1)(COST) from the Financial 2 screen to display the following input screen.

(Fe)(>) [E1)(COST) Cost-Sel Marain
Cst......... cost el=
. , Mra=Q
Sel......... selling price
Mrg........ margin
[Co=T [FEL [MRG

After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

* {COST} ... {cost} Tost 5= Marsin
* {SEL} ... {selling price} Cst=1780
* {(MRG} ... {margin}

[REFT

* An error (Ma ERROR) occurs if parameters are not configured correctly.
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Use the following function menu to maneuver between calculation result screens.
* {REPT]} ... {parameter input screen}

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 Da»s CalculaLion & 265

following input screen for day/date calculation. ol ZLMELLILES L .:- j]
(Fe) (>>) (F2) (DAYS) L =1

di.......... date 1

d2......... date 2 [FRD [4I+0]d1—D

D ... number of days

To input a date, first highlight d1 or d2. Pressing a number b o W iz

key to input the month causes an input screen like the one InFut a Date

« « « Month
MC1~121: =

shown below to appear on the display.

IFRD [d1+D|dI-D

Input the month, day, and year, pressing [Exg after each.

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)}
e {d1+D} ... {d1 plus a number of days (d1 + D)}
e {d1-D} ... {d1 minus a number of days (d1 — D)}

* 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}

* The Setup screen can be used to specify either a 365-day or 360-day year for financial
calculations. Day/date calculations are also performed in accordance with the current setting
for number of days in the year, but the following calculations cannot be performed when the
360-day year is set. Attempting to do so causes an error.

(Date) + (Number of Days)
(Date) — (Number of Days)
* The allowable calculation range is January 1, 1901 to December 31, 2099.

e 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.

e 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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9. Depreciation

Depreciation lets you calculate the amount that a business expense can be offset by income
(depreciated) over a given year.

* This calculator supports the following four types of depreciation calculations.
straight-line (SL), fixed-percentage (F'P), sum-of-the-years’-digits (SYD), or declining-balance
(DB).

* Any one of the above methods can be used to calculate depreciation for a specified period.
A table and graph of the depreciated amount and undepreciated amount in year j.

e Straight-Line Method (SL)

(PV-FV) {Y-1} SL; : depreciation charge for the jth year
SLy = T n  : useful life
(PV-FV) PV . original cost (basis)
SLj=— 1 — FV : residual book value
(PV-FV) 12—{y-1} J : year for calculation of depreciation
SLn+1 = ” L 12 cost
Y-1 : number of months in the first year
({¥-1}#12) of depreciation

¢ Fixed-Percentage Method (FP)

% _ {Y-1} FP; : depreciation charge for the jth year
FP1=PVX300 % 12 RDV; : remaining depreciable value at the
1% end of jth year

FP;= (RDVii + FV) X 355 1% : depreciation ratio
FPui = RDV. ({Y-1}#12)

RDV1 =PV —FV—FP1

RDV; = RDVj-1— FP;

RDVii=0 ({¥-1}#12)

e Sum-of-the-Years’-Digits Method (SYD)

_n(n+1) o {r-1}
Z= "5 TENTTD
o (n'integer part +1)(n' integer part + 2*n' fraction part)
B 2
_n _{Y-1}
SYD; = (© _zj'+2 )PV—FV—SYD:)  (j#1)
SYDi1 = ( "_(”Zﬂ )(PV— FV— SYD1) X % ({r-13#12)

RDV1 = PV—FV—SYDx
SYD; : depreciation charge for the jth year
RDV; = RDVj-1 — SYD; RDYV;: remaining depreciable value at the

end of jth year
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¢ Declining-Balance Method (DB)

1% Y—1 DB, : depreciation charge for the jth year
DB1 =PV x 100n % 12 RDV; : remaining depreciable value at the
end of jth year
RDV1 = PV —FV — DB I[% : depreciation factor
1%
DBj = (RDVi-1 + FV) X T

RDV; = RDVj1— DB,
DB.vi = RDV,  ({V=1}212)

RDVii=0  ({¥=1}%12)

Press (F3)(DEPR) from the Financial 2 screen to display the following input screen for
depreciation calculation.

(Fe) (™) [E3) (DEPR) Deprgciatinn
r‘l —
[x =25
P =1Z2A8A
FLI =@
Jo =1
SL SELE
Nveeeeaenn useful life
1% ... depreciation ratio in the case of the fixed percent (FP) method, depreciation factor in
the case of the declining balance (DB) method
PV..... original cost (basis)
FV.... residual book value
Jevrereeeenens year for calculation of depreciation cost
Y-1........ number of months in the first year of depreciation

After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

* {SL} ... {Calculate depreciation for year j using the straight-line method}

* {FP} ... {FP} ....{Calculate depreciation for year j using the fixed-percentage method}
{1%} .....{Calculate depreciation ratio}

* {SYD} ... {Calculate depreciation for year j using the sum-of-the-years’-digits method}

 {DB} ... {Calculate depreciation for year j calculated using the declining-balance method}

Calculation Result Output Examples

Leprecialtion Deprecialion
SYD=4BEa —i  _Z¥D _ RDU
BN vuooo  B0on
2 3J200 yEeoo
[ 3 guon EI-II:II]“ \ 1' 1 o
4y |00  EO0 I o
REFT TREL [REFT GRFH |
{SYD} {SYD} - {TABL} {SYD} - {GRPH}
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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}

* {TABL} ... {displays table}

* {GRPH} ... {draws graph}

10. Bond Calculations

Bond calculation lets you calculate the purchase price or the annual yield of a bond.

Before starting bond calculations, use the Setup screen to configure “Date Mode” and
“Periods/YR.” settings (page 7-1).

e Formula

A
Y

A

» Redemption date (d2)

Issue date

Purchase date (d1) Coupon Payment dates

PRC : price per $100 of face value

CPN : annual coupon rate (%)

YLD : yield to maturity (%)

A : accrued days

M : number of coupon payments per year (1=annual, 2=semi annual)

N  : number of coupon payments between settlement date and maturity date
RDB : redemption price or call price per $100 of face value

D  : number of days in coupon period where settlement occurs

B : number of days from settlement date until next coupon payment date =D — A
INT : accrued interest

CST : price including interest

® Price per $100 of face value (PRC)
* For one or fewer coupon period to redemption

CPN
RDV + —
M A CPN
PRC = — +( —x——
B YLD/100 D M
1+ (—X ———
D M
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e For more than one coupon period to redemption

CPN
RDV N M A CPN
PRC = - -2 X
YLD/1 OO (N-1+B/D)) k= YLD/1 oo (k—1+B/D) D M
1+ ) (1+ ——)
M M
A CPN
INT =— —x —— CST = PRC + INT
D M

e Annual Yield (YLD)
YLD is calculated using Newton’s Method.

Press (F4(BOND) from the Financial 2 screen to display the following input screen for Bond
calculation.

(Fe) (™) (F4) (BOND)
di.......... purchase date (month, date, year)
d2.......... redemption date (month, date, year)

RDV ...... redemption price per $100 of face value
CPN...... coupon rate

PRC ...... price per $100 of face value

YLD ...... annual yield

After configuring the parameters, use one of the function menus noted below to perform the
corresponding calculation.

* {PRC} ... {Calculate the bond’s price (PRC), accrued interest (INT), and cost of bond (CST)}
e {YLD} ... {Calculate the yield to maturity}

Calculation Result Output Examples

Bond Calculalion Bond Calculalion
FRC=-97. 19922455 FRD=1895 FRD
INT=H H =& H
CST=-97. 19928455 v v v E E?Ell o _[
0 =121 T—TL..I’....L;I2
REFT FEMO[GRFH A B
{PRC} {PRC} - {GRPH} {PRC} - {(MEMO}

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}

* {GRPH} ... {draws graph}

* {(MEMO} ... {displays numbers of days used in calculations}
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MEMO Screen
* The following describes the meaning of the MEMO screen display items.
PRD ... number of days from d1 to d2

N......... number of coupon payments between settlement date and maturity date
A accrued days

B..... number of days from settlement date until next coupon payment date (D-A)
D...... number of days in coupon period where settlement occurs

 Each press of [xg while the MEMO screen is displayed cycles the Coupon Payment Day
(CPD) display sequentially from the redemption year up to the purchase year. This is true
only when the “Date Mode” setting on the “Setup” screen is “365”.

Bond Calculalion
CPO=@1Ma1Db2a1 2% SUH

11. Financial Calculations Using Functions

Important!
* The following operations cannot be performed on the fx-7400GII.

You can use special functions in the RUNeMAT mode or PRGM mode to perform calculations
that are the same as the TVM mode financial calculations.

Example To calculate the total interest and principal paid for a 2-year (730-day)
$300 loan at a simple annual interest rate of 5%. Use a Date Mode
setting of 365.

1. From the Main Menu, enter the RUNeMAT mode.
2. Press the keys as follows.

(or) (F6) (™) [F6) (™) (F6) (™) (F (TVM) SMEL_S1CTad, o, S0 )
F)(SMPLEISH@DE O EHGE G - 36
BIOIOIR)EE

FRISFV@DEAOOEOHEMOM0OO0] m&mﬁmmmmm
o SmEl_SFUCTIE. 5, 3060
-33m

(51 [5F L

e Use the TVM mode Setup screen ([t (WD) (SET UP)) to change the Date Mode setting.
You also can use special commands (DateMode365, DateMode360) in the PRGM mode to
change the setting.

* For details about what you can do with the financial calculation functions and their syntax,
see “Performing Financial Calculations in a Program” (page 8-35).

7-16



Chapter 8 Programming

Important!
Input in the PRGM mode is always performed using the Linear input/output mode.

Basic Programming Steps

Commands and calculations are executed sequentially, just like manual calculation multi-
statements.

1. From the Main Menu, enter the PRGM mode. When you do, a program list appears on the
display.

FProgaram List

Selected program area
(use @ and @ to move)

Files are listed in the alphabetic sequence of their names.

2. Reqgister a file name.
3. Input the program.

4. Run the program.
* The values to the right of the program list indicate the number of bytes used by each program. B
* A file name can be up to eight characters long.

* The following are the characters you can use in a file name: A through Z, r, 6, spaces, [, 1,
{,}’7 ~ 0through 9, ., +, —, x, +

* Registering a file name uses 32 bytes of memory.

Example To calculate the surface area (cm?) and volume (cm?3) 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 A is known.

2 V2
S=2V3A?, V=TA3
y —

@ [EW PRGM

@ (F3)(NEW) (2] (O)[n](C) () (T) (ko1 (A) [exe

@ (s (s (PRGM) (F4) (?) (=] () (x6m) (A) (Fe) (&) (FB) (:)
(2) X) () (&3 (V) (B) (X) (i) (K67 (A) (3 Fe) (>) ) (&) (FE) ()
A @V )23 E X @ kDA A B

@ [F1)(EXE) or 7
Z

Ed (Value of A) SwhenA=7 169, T4E9T91

& V when A = 7 161, 6917566
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=E fe
(1) (0] Exg S when A =10 I46. 4181615
& V when A = 10 471. 4845263
—— is
D E Swhen A =15 779, 4220634
B9 V when A = 15 1598, 9968252

*! Pressing while the program’s final result is on the display exits the program.

* You can also run a program while in the RUN*MAT (or RUN) mode by inputting: Prog “<file
name>" (Exg.

* Pressing (Exg 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.

2. PRGM Mode Function Keys

* {NEW} ... {new program}

¢ When you are registering a file name
* {RUN}/{BASE]} ... {general calculation}/{number base} program input
* {0} ... {password registration}
e {SYBL} ... {symbol menu}

e When you are inputting a program —— (F1)(RUN) ... default
* {TOP}/{BTM} ... {top}/{bottom} of program
e {SRC} ... {search}
e {MENU} ... {mode menu}

* {STAT}/{MAT}*/{LIST}/{GRPH}/{DYNA}*/{TABL}/{RECR}*
... {statistic}/{matrix}/{list}/{graph}/{Dynamic Graph}/{Table}/{recursion} menu

* {A<>a} ... {toggles between upper-case and lower-case input}

* {CHARY} ... {displays a screen for selecting various mathematical symbols, special symbols,
and accented characters}

* Not included on the fx-7400GII

* Pressing (wrs) (PRGM) displays the following program (PRGM) menu.
e {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}
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¢ {l/0} ... {I/O control/transfer command menu}
e {:} ... {multi-statement command}
e {STR} ... {string command}
See “Command Reference” on page 8-7 for full details on each of these commands.

* Pressing (ENY) (SET UP) displays the mode command menu shown below.

« [ANGL}/{COORY/{GRID}/{AXES})/{LABL}/{DISP)/{S/L}/{DRAW})/{DERV}/{BACK}/{FUNCY/
{SIML}/{S-WIN}/{LIST}/{LOCS}*/{T-VAR}/{=DSP}*/{RESID}/{CPLX}/{FRAC}/Y - SPD}"/

{DATE}*/{PMT}*/{PRD}*/{INEQ}/{SIMP}/{Q1Q3} * Not included on the fx-7400GII
See “Setup Screen Function Key Menus” on page 1-27 for details about each of these
commands.

e When you are inputting a program — (F2)(BASE)"'

* {TOP}/{BTM}/{SRC}
e (MENU}

* {d~0} ... {decimal}/{hexadecimal}/{binary}/{octal} value input

* {LOG} ... {bitwise operator}

* {DISP} ... conversion of displayed value to {decimal}/{hexadecimal}/{binary}/{octal}
* {A—a}/{SYBL}

* Pressing (wrg) (PRGM) displays the following PRGM (PROGRAM) menu.
* {Prog} ... {program recall}
* (JUMP}/{?}/{ 4}
* {REL} ... {conditional jump relational operator menu}
e {:} ... {multi-statement command}

* Pressing [EW) (SET UP) displays the mode command menu shown below.
* {Dec}/{Hex}/{Bin}/{Oct}

! Programs input after pressing (F2) (BASE) are indicated by [g] to the right of the file name.

* {EXE}/{EDIT} ... program {execute}/{edit}

* {NEW} ... {new program}

* {DEL}/{DEL-A} ... {specific program}/{all program} delete
* {SRC}/{REN} ... file name {search}/{change}

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.
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* 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 to the right, appears
whenever something illegal occurs during program execution.

Ma ERROR
Fress:[EXIT]

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 o-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.

¢ 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.

(F1)(TOP)... Moves the cursor to the top of the ======[LCTH ======
I+A: 27 3=A2.
program I2E3HA~E
(F2) (BTM)... Moves the cursor to the bottom of ====== ======
YA 2HAHAE,
the program AR Tree
B Searching for Data Inside a Program
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. ======[LCTH ======
I+A: 2xl A=A,
T2+3=A™3

(E3)(SRC)
(A)

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.*"
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======[CTH ======
oA 2L 3HAR,
J2+3XA3

SRC




4. Each press of [exg or (F1)(SRC) causes the cursor to jump [======0LCTAH ======

i ified.*2 TR 23R,
to the next instance of the data you specified. pEA Tk

*! The message “Not Found” appears when the search data you specify cannot be found in the
program.

*2 |f there are no more instances of the data you specified, the search operation ends.

* You cannot specify the newline symbol () or display command ( 4) for the search data.

* Once the contents of the program are on the screen, you can use the cursor keys to move
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.

* Once the search finds an instance of your data, inputting characters or moving the cursor
causes the search operation to be cancelled.

* If you make a mistake while inputting characters to search for, press to clear your input
and re-input from the beginning.

4. File Management

B Searching for a File

¢ To find a file using initial character search

Example To use initial character search to recall the program named OCTA

1. While the program list is on the display, press (Fé)(>)([F1)(SRC) and input the initial
characters of the file you want to find.

(Fe) (™) [E1) (SRC) Search For Prosram
@ ©O)mE) BM rocTa
2. Press to search. Froaram List
* The name that starts with the characters you input :
highlights. TRIAHGLE : B3

* |If there is no program whose file name starts with the characters you input, the message
“Not Found” appears on the display. If this happens, press to clear the error message.

H Editing a File Name
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).
2. Make any changes you want.
3. Press 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.

* If the modifications you make result in a file name that is identical to the name of a program
already stored in memory, the message “Already Exists” appears. When this happens, you
can perform either of the following two operations to correct the situation.
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- Press to clear the error and return to the file name editing screen.
- Press to clear the input file name and input a new one.

Hl 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 (Fe) (NO) to abort the operation without
deleting anything.

® To delete all programs

1. While the program list is on the display, press (F5)(DEL*A).

2. Press (F1)(YES) to delete all the programs in the list or (Fg)(NO) to abort the operation
without deleting anything.

* You also can delete all programs by entering the MEMORY mode from the Main Menu. See
“Chapter 11 Memory Manager” for details.

B 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.
* The password input procedure is identical to that used for file name input.

1. While the program list is on the display, press (F3)(NEW) and input the file name of the new
program file.

2. Press (F5)(r0) and then input the password.

3. Press 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.

Froaram List |

H Recalling a Password Protected Program
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).
3. Input the password and press to recall the program.
* Inputting the wrong password when recalling a password protected program causes the

message “Mismatch” to appear.
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5. Command Reference

B Command Index

PlotPhase..........ccooiiiiiiiii 8-16

Break.......ooeeeiiiiiiiie 8-10 RCICapt ...cooeieiiiiieeeeeeeee e 8-21

CloseComport38K.........ccuvvveieeieeeenennn. 8-17 ReCeIVE(.euvviveeeeeeeieeieeeeeeee 8-17

(0111 C 1= T o] o [ 8-13 Receive38K .......ceveeeeiiiiiieee 8-18

CIrList e 8-14 Return ..., 8-11

ClItMat ... 8-14 SENA( .evvererriieiiiiiieeiiieee e 8-17

CIFTeXt e 8-14 SendB8K......cooeiiiiiiiiee e 8-18

CIrVEt o 8-14 STOP i 8-11

DispF-Tbl, DispR-TDI ........cccvvvvviieeenen. 8-14 SHCMP (- 8-19

Do~LpWhile .....ccocovviiiiiiiiiiiiee 8-10 SHINV( e 8-19

DrawDyna.......cccooeeiiiiieee e 8-14 SEJOIN(c et 8-19

DrawFTG-Con, DrawFTG-Plt .............. 8-15 StrLeft( .. 8-19

DrawGraph .....cceeeveeiiiiiiiieeee e 8-15 SHLEN( e 8-19

DrawR-Con, DrawR-Plt ............ccccc..... 8-15 SHLWI( e 8-19

DrawRZXZ-Con, DrawRZ-PIt .................. 8-15 S 11T [ (R 8-20

DrawStat ........ccuveeeeeiiiiieee e 8-15 SHRIGNT (- 8-20

DrawWeb ........coooiiiiiiiieeeeeee 8-15 StrRotate(.......cccvvvvviiiiiiiieeeeeeeee e 8-20

DISZ i 8-12 SIS (e 8-20

o] (ST 8-19 SISIC(. e 8-20

EXPPSH( o 8-19 SUPI( e 8-20

For~To~(Step~)Next........cccccvumrivnrrnnnnnen. 8-9 While~WhileEnd ...........oooviiieiiiiniiiinnnn. 8-10

(O 1= ) A R 8-16 ? (Input Command)............cooeeeeeicnnnnnns 8-8

(€ o) (o 2 I o R 8-12 4 (Output Command) ..........cccccecnnnnnns 8-8

[f~Then~(Else~)IfENd ......cc..ocoiiieneenns 8-9 : (Multi-statement Command) ................ 8-8

ISZ e 8-12 « (Carriage Return) ........coooviiiiiininnnnns 8-8

LOCAtE ... 8-17 ’ (Comment Text Delimiter) ................... 8-8

MENU ....uviiiiiiiiiiiieiieeee e 8-13 = (JUMP Code) ....uvrriiiiiiiiiiiiiieeeeeeee 8-13

OpenComport38K.........ccuuvvveiiiieeeennennn. 8-17 =, #, >, <, 2, < (Relational Operators) ..8-18

Prog ..o 8-11 s P 8-20

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 command.

[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).



M 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, vector name, string memory, function memory (fn),
graph (Yn), etc. as a variable name.

4 (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 ( ), 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: Inputting an apostrophe () at the beginning of a line, causes everything from
the beginning of the line up to the next Multi-statement Command (:), Carriage Return (), or
Output Command ( ) is treated as comment text, which is ignored during execution.
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B Program Commands (COM)

If~Then~(Else~)IfEnd

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.

Syntax: P P
If <condition> : Then <statement> : <statement>
numeric expression y y
« « o |
Else <statement> : <statement> : IfEnd
A A A

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>

<J

(Step <step value>) : ¢ Next
4

Parameters:

e control variable name: A to 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)

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.
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Do~LpWhile

Function: This command repeats specific commands as long as its condition is true (non-
zero).

ntax:
Syntax o o

Do . <statement> 4 : » LpWhile <condition>
A A 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.

While~WhileEnd

Function: This command repeats specific commands as long as its condition is true (non-
zero).

ntax:
Syntax o o

While <condition> : <statement> < : » WhileEnd
numeric expression A V|

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.

l 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.

e 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 (or RUN) 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

¢ JmE T
—Proé "E" _/—Prolg "T" _/—Pr(;g "J"

\ [\ [\ |\ /
Level 1 Level2 Level3 Level4

» 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 statement
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 (or RUN) mode, inputting the Prog command and pressing launches
the program specified by the command.

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.



B 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:

«

Dsz <variable name> : <statement> § : [ <statement>
A

Variable Value # 0 1

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 ().

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 (A to 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.

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 o

Isz <variable name> : <statement> < : > <statement>
A
|— Variable Value =0

Parameters: variable name: AtoZ, 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 (.4), or carriage return («d).
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= (Jump Code)

Function: This code is used to set up conditions for a conditional jump. The jump is executed
whenever the conditions are false.

’7 True + "

<left side> <relational operator> <right side> = <statement> § @  <statement>

I— False 4 *

Syntax:

Parameters:

* left side/right side: variable (A to Z, r, 6), numeric constant, variable expression (such as: A x 2)
e relational operator: =, #, >, <, >, < (page 8-18)

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.

* If 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 (), or carriage return ().

Menu

Function: Creates a branching menu in a program.

Syntax: Menu "<string (menu name)>", "<string (branch name) 1>", <value or variable 1>,
"<string (branch name) 2>" ,<value or variable 2>, ..., "<string (branch name) n>", <value or
variable n>

Parameters: value (0 to 9), variable (A to Z, r, 6)
Description:

* Each "<string (branch name) n>" ,<value or variable n> part is a branch set, and the entire
branch set must be included.

* From two to nine branching sets can be included. An error occurs when there is only one or
more than nine branching sets.

* Selecting a branch on the menu while the program is running jumps to the same type of label
(Lbl n) as the one used in combination with the Goto command. Specifying “"OK", 3” for the
“'<string (branch name) n>", <value or variable n>" part specifies a jump to Lbl 3.

Example: Lbl 2 &
Menu "IS IT DONE?", "OK", 1, "EXIT", 2
Lbl 1
“IT’"S DONE !"

B Clear Commands (CLR)

CirGraph

Function: This command clears the graph screen.
Syntax: ClrGraph «
Description: This command clears the graph screen during program execution.
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CirList

Function: This command deletes list data.
Syntax: ClrList <list name>

CirList
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”.

ClirMat (Not included on the fx-7400GII)

Function: This command deletes matrix data.
Syntax: CiIrMat <matrix name>

ClrMat
Parameters: matrix name: A to 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”.

CirText

Function: This command clears the text screen.
Syntax: ClrText«l
Description: This command clears text from the screen during program execution.

CirVct (Not included on the fx-7400GII/fx-9750GII)

Function: This command deletes vector data.

Syntax: CIrVct <vector name>
Clrvct

Parameters: vector name: A to Z, Ans

Description: This command deletes the data in the vector specified by “vector name”. All
vector data is deleted if nothing is specified for “vector name”.

M Display Commands (DISP)

DispF-Tbl, DispR-TbI* * (Not included on the fx-7400GII) 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 (Not included on the fx-7400GII) No parameters

Function: This command executes a Dynamic Graph draw operation.

Description: This command draws a Dynamic Graph during program execution in accordance
with the drawing conditions defined within the program.
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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 conditions defined within the
program.

* 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 the drawing conditions defined
within the program.

DrawR-Con, DrawR-PIt (Not included on the fx-7400GII) No parameters

Function: These commands graph recursion expressions, with a. (b»or ¢») as the vertical axis
and n as the horizontal axis.

Description:

* These commands graph recursion expressions in accordance with conditions defined within
the program, with a. (b»or c») as the vertical axis and n as the horizontal axis.

* DrawR-Con produces a connect type graph, while DrawR-Plt produces a plot type graph.

DrawRZXz-Con, DrawRX-PIt (Not included on the fx-7400GII) No parameters

Function: These commands graph recursion expressions, with a. (b or Zc») as the vertical
axis and n as the horizontal axis.

Description:

* These commands graph recursion expressions in accordance with conditions defined within
the program, with Za. (Zb» or Zc») 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 8-25.

Description: This command draws a statistical graph in accordance with conditions defined
within the program.

DrawWeb (Not included on the fx-7400GII)

Function: This command graphs convergence/divergence of a recursion expression (WEB

graph).

Syntax: DrawWeb <recursion type>[, <number of lines>] «l

Example: DrawWeb an+1 (bn+1Or Cn+1), 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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PlotPhase (Not included on the fx-7400GII)

Function: Graphs a phase plot based on numeric sequences that correspond to the x-axis
and y-axis.

Syntax: PlotPhase <x-axis numeric sequence name>, <y-axis numeric sequence name>

Description:

* Only the following commands can be input for each argument to specify the recursion table.
Qn, bn, Cn, Qn+1, bnst, Cur1, Qne2, bus2, Cnv2, Zan, bn, XCn, Zan+1, Zbn1, ZCn+1, Zan+2, Tbn+2, TcCn+2

* A memory ERROR occurs if you specify a numeric sequence name that does not have
values stored in the recursion table.

Example: PlotPhase Xbn+1, Zan+1
Graphs a phase plot using Xb»+1 for the x-axis and Zax+1 for the y-axis.

H Input/Output Commands (1/0)

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.

= =]
e

RSRRRONCATAC

DH@O® 5%
DOE@D ©
)@@ @
HEE®E®
COEEE
HEEEE
DEEEE

-

-

* 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:

e line number: number from 1 to 7

e column number: number from 1 to 21

e 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
1to 21.

1,1) — O Ol « (21,1)

(1,7) - |O 0l « @1,7)

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.

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
e 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.
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Receive38k / Send38k

Function: Executes data send and receive at a data rate of 38 kbps.
Syntax: Send38k <expression>
Receive38k {:ﬁ:tnr?::ﬁeiamw}
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.

H Conditional Jump Relational Operators (REL)

=#>,<,2,<

Function: These relational operators are used in combination with the conditional jump
command.

Syntax: <left side> <relational operator> <right side>
Parameters:

* |eft side/right side: variable (A to Z, r, 6), numeric constant, variable expression (such as:
A x2)

e relational operator: =, #, >, <, >, <

Hl Strings

A string is a series of characters enclosed in double quotes. In a program, strings are used
to specify display text. A string made up of numbers (like "123") or an expression (like "x—1")
cannot be processed as a calculation.

To display a string at a specific location on the screen, use the Locate command (page 8-17).

* To include double quotes (") or a backslash (\) in a string, put a backslash (\) in front of the
double quotes (") or backslash (\).

Example 1: To include Japan: “Tokyo” in a string
"Japan:\"Tokyo\""

Example 2: To include main\abc in a string
“main\\abc"

You can input a backslash from the menu that appears when you press (F6) (CHAR)(F2) (SYBL)
in the PRGM mode, or from the String category of the catalog that appears when you press

(@ (CATALOG).

* You can assign strings to string memory (Str 1 through Str 20). For details about strings, see
“String Memory” (page 2-7).
* You can use the “+” command (page 8-20) to connect strings inside of an argument.

* A function or command within a string function (Exp(, StrCmp(, etc.) is treated as a single
character. For example, the “sin” function is treated as a single character.
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Exp(

Function: Converts a string to an expression, and executes the expression.
Syntax: Exp("<string>"[)]

Exp » Str(

Function: Converts a graph expression to a string and assigns it to the specified variable.
Syntax: Exp» Str(<formula>, <string variable name>[)]

Description: A graph expression (Yn, r, X, Yt, X), recursion formula (an, an, ns2, bn, bn+1, bn2,
cn, Cn+t, Cn+2), OF function memory (fn) can be used as the first argument (<formula>).

StrCmp(

Function: Compares “<string 1>” and “<string 2>” (character code comparison).
Syntax: StrCmp("<string 1>", "<string 2>"[)]
Description: Compares two strings and returns one of the following values.
Returns 0 when “<string 1>” = “<string 2>”.
Returns 1 when “<string 1>” > “<string 2>”.

Returns —1 when “<string 1>” < “<string 2>”.

Strinv(

Function: Inverts the sequence of a string.
Syntax: Strinv("<string>"[)]

StrJdoin(

Function: Joins “<string 1>” and “<string 2>”.

Syntax: Strdoin("<string 1>", "<string 2>"[)]
Note: The same result also can be achieved using the “+” command (page 8-20).

StrLeft(

Function: Copies a string up to the nth character from the left.

Syntax: StrLeft("<string>", n[)] (0 =n=9999, n is a natural number)
StrLen(

Function: Returns the length of a string (the number of its characters).
Syntax: StrLen("<string>"[)]

StrLwr(

Function: Converts all the characters of a string to lower case.
Syntax: StrLwr("<string>"[)]

8-19



StrMid(

Function: Extracts from the n-th to the m-th character of a string.
Syntax: StrMid("<string>", n [,m)] (0=n=9999, n is a natural number)
Description: Omitting “m” will extract from the n-th character to the end of the string.

StrRight(

Function: Copies a string up to the nth character from the right.

Syntax: StrRight("<string>", n[)] (0 =n=9999, n is a natural number)
StrRotate(

Function: Rotates the left side part and right side part of a string at the nth character.
Syntax: StrRotate("<string>", [,n)] (9999 = n = 9999, n is an integer)

“_ "

Description: Rotation is to the left when “n” is positive, and to the right when “n” is negative.
Omitting “n” uses a default value of +1.

Example: StrRotate("abcde”, 2) ........ Returns the string “cdeab”.

StrShift(

Function: Shifts a string left or right n characters.
Syntax: StrShift("<string>", [,n)] (9999 = n = 9999, n is an integer)

(1398}

Description: Shift is to the left when “n” is positive, and to the right when “n” is negative.
Omitting “n” uses a default value of +1.

Example: StrShift("abcde", 2) ........ Returns the string “cde”.

StrSrc(

Function: Searches “<string 1>” starting from the specified point (nth character from
beginning of string) to determine if it contains the data specified by “<string 2>”. If the data is
found, this command returns the location of the first character of “<string 2>”, starting from the
beginning of “<string 1>”.

Syntax: StrSrc("<string 1>", "<string 2>"[,n)] (0 =n=9999, nis a natural number)

Description: Omitting the start point causes the search to start from the beginning of
“<string 1>”.

StrUpr(

Function: Converts all the characters of a string to upper case.
Syntax: StrUpr("<string>"[)]

+

Function: Joins “<string 1>” and “<string 2>”.
Syntax: "<string 1>"+"<string 2>"
Example: "abc"+"de"—>Str 1.......... Assigns “abcde” to Str 1.
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B Other

RclCapt

Function: Displayed the contents specified by the capture memory number.
Syntax: RclCapt <capture memory number> (capture memory number: 1 to 20)

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 4
"X="?7->X X=?

* 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  (Not available on the fx-7400GII)

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.

e To swap the contents of two rows (Swap)

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.

Swap A, 2,3
Rows to be swapped
Matrix name

Mat A
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Executing this program produces the following result.

® To calculate a scalar multiplication (> Row)

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.

kRow 4, A 2«
Row
Matrix name
Multiplier
Mat A

e To calculate a scalar multiplication and add the results to another row
(*kRow+)

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

Rows to be added
Row for which scalar multiplication is to be calculated
Matrix name
Multiplier
Mat A
e To add two rows (Row+)
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
Row number to be added to
Row number to be added
Matrix name

Mat A

B 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.
* V-Window View Window -5,5,1,-5,5, 1
* Graph function input Y=Typee ccccvvrvrrnnnn.n. Specifies graph type.
X-3" > Y1
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e Graph draw operation = DrawGraph «

*1 Input this Y1 with (F4) (GRPH)(F1)(Y) (1] (displayed as ¥1 ). A Syntax ERROR will occur
if you input “Y” with the calculator keys.

¢ Syntax of other graphing functions

e V-Window View Window <Xmin>, <Xmax>, <Xscale>, <Ymin>, <Ymax>, <Yscale>,
<T6 min>, <TO max>, <T6 pitch>
StoV-Win <area of V-Win>.............. area: 110 6
RclV-Win <area of V-Win>.............. area: 1to 6
e Zoom Factor <X factor>, <Y factor>
ZOOMAULO......eeiiiiiiiieieeeeeeee e Non-parameter
* Pict StoPict <area of pictures................. area: 1to 6

numeric expression

RclPict <area of picture> ............... area: 1to 6
numeric expression

e 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 <Sketch or Graph statement>
SketchBroken <Sketch or Graph statement>
SketchDot <Sketch or Graph statement>
SketchNormal <Sketch or Graph statement>
Tangent <function>, <X-coordinate>
Normal <function>, <X-coordinate>
Inverse <function>
Line
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>

B 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.
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* Dynamic Graph range
1 > D Startd
5—-D Endd
1 > D pitch

M 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 * Graph draw operation
1 > F Started Connect type: DrawFTG-Con
5—>F Endd Plot type: DrawFTG-Plt
1 > F pitchd
* Numeric table generation
DispF-Tbl «

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
anst Typed .... Specifies recursion type.
"Ban + 2" — a1 A
"4bn + 6" — bni1 A

* Table range setting * Numeric table generation
1 >R Startd DispR-Tbl «
5—->R Endd * Graph draw operation
1> a0d Connect type: DrawR-Con , DrawRX-Con «
2 > bod Plot type: DrawR-Plt «, DrawRX-Plt «
1 > an Startd * Statistical convergence/divergence graph
3 — b Start (WEB graph)

DrawWeb au+1, 10

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)

"EEBE  °ewEE
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* Descending order

®
SortD (List 1, List 2, List 3)
Lists to be sorted (up to six can be specified)

® FFEE

M 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 a StatGraph command (“S-Gph1”, “S-Gph2”, or “S-Gph8”), you must specify the
following graph conditions:

* Graph draw/non-draw status (DrawOn/DrawOff)
e Graph Type

* x-axis data location (list name)

* y-axis data location (list name)

* Frequency data location (list name)

* Mark Type

* Pie graph display setting (% or Data)

* Pie graph percentage data storage list specification (None or list name)
* First bar graph data (list name)

* Second and third bar graph data (list name)

* Bar graph orientation (Length or Horizontal)

The graph conditions that are required depends on the graph type. See “Changing Graph
Parameters” (page 6-1).

* 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, NPPIot, 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 ..........cccceeeeeee. Hist Normal Distribution ............. N-Dist
Median Box ........cceevveen... MedBox*! Broken Line ....ccoovveviniinnn. Broken
*1 Qutliers:On Outliers: Off

S-Gph1 DrawOn, MedBox, List 1, 1, 1 S-Gph1 DrawOn, MedBox, List 1,1, 0
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* 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 sp