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NOTICE

This equipment has been tested and found to comply with the limits for a Class
B digital device, pursuant to Part 15 of the FCC Rules. These limits are designed
to provide reasonable protection against harmful interference in a residential in-
stallation. This equipment generates, uses and can radiate radio frequency energy
and, if not installed and used in accordance with the instructions, may cause harmful
interference to radio communications. However, there is no guarantee that inter-
ference will not occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by turning
the equipment off and on, the user is encouraged to try to correct the interference
by one or more of the following measures:

*Reorient or relocate the receiving antenna.

eIncrease the separation between the equipment and receiver.

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

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

Caution: Changes or modification to the product not expressly approved by CASIO
could void the user’s authority to operate the product.

FCC WARNING

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

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

Connector SB-62 Power Graphic Unit to Power Graphic Unit
Connector FA-121 Ver 2.0  Power Graphic Unit to PC for IBM/Macintosh Machine

IBM is a registered trademark of International Business Machines Corporation.
Macintosh is a registered trademark of Apple Computer, Inc.

Welcome to the world of Graphing Calculators and the CASIO
fx-7700GH.

Quick-Start is not a complete tutorial, but it will take you through
many of the most common functions, from turning the power on
through graphing complex equations. When you're done, you'll
have mastered the basic operation of the fx-7700GH and will be
ready to proceed with the rest of this manual to learn the entire
spectrum of functions the fx-7700GH can perform.

Each step of every example is shown graphically to help you
follow along quickly and easily. For example, when you need to
enter the number 57, we've indicated it as follows:

Press @

Whenever necessary, we've included samples of what your
screen should look like. If you find that your screen doesn’t match
the sample, or in fact you need to start over for any reason, you can
do so by pressing the “All Clear” button.

POWER ON/OFF
To turn your unit on, press AC ™

OFF

To turn your unit off, press

NOTE: Your unit will automatically shut itself off after six minutes of
inactivity.

ADJUSTING THE CONTRAST
1. Press to switch power on and display the MAIN MENU.
2Use @®®®® f

to select the CONT icon, and
press

3.Press @ tolighten LIGHT AR
screen or (® to darken [+] [+]
screen.

4. Press @ to return to the
MAIN MENU.

A313043-9 Quick-Start |



MODES

The fx-7700GH features a variety of modes that enable you to
perform specific functions. To begin this Quick-Start guide, you will
need to enter the correct mode.

Entering the COMP mode

1. Press @ if the

MAIN MENU is not on the
display.

_J

2.Use @ ® @ @ to select the COMP icon, and

press (EXE] . RUM

G-txpe
REC-COH

anale 1 Dea
dizrla=iHrml
[M=D-Cres M-Dize

COMF

You are now in the COMP mode, where you can perform manual
computations and produce graphs.

Entering the GRAPH mode

1. Press @ .

2.Use @ ® @ @ to select the GRAPH icon, and press

(&)

The GRAPH mode appears on the screen. Use this mode to store
the function of the graph and to draw the graph.

Quick-Start Il A313043-9

BASIC COMPUTATIONS

Unlike a regular calculator, which lets you see only one step of
your problem at a time, the fx-7700GH displays the entire problem
on its large, computer-like screen. You enter calculations just as you
would write them, as you will see in the following example:

EXAMPLE: 15x 3 + 61

1. Press [meny to display the MAIN MANU. Then select the
COMP mode.

2. Press [\\e%&l to clear the screen.

2 (1)(5) 68 (3]
(eJa) (exg)

The answer appears on the
screen as follows:

15=3+51

—
D)
1T
.

NOTE: In mixed arithmetic operations, the fx-7700GH automatically gives
priority to multiplication and division, and computes those
operations before addition and subtraction.

Keep this calculation displayed on your screen while you move on
to the next example.

Quick-Start 1l



Grouping within an equation

You can also group certain operations within your equation using

the parentheses keys. @ [1]

EXAMPLE: 15 x (3 + 61)

e (D(5) B8 (O (3)
EM O 6

Note that your previous
calculation remains on the
screen. The new calculation is Sd TG
displayed beneath it for easy SEE,
comparison.

Now let’s try a variation on that problem by positioning the
parentheses differently.

EXAMPLE: (15 x 3) + 61

1.Press () -@ @[D
E3 ()] (&g

As you can see, the fx-7700GH

. . Rt |
displays all three calculations - 1@E
simultaneously. o
QS
16E
L
Quick-Start IV
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USING BUILT-IN VALUES

The fx-7700GH features several convenient built-in functions and
values that you can enter into your equations quickly and easily.

EXAMPLE: 25 x sine of 45 (In Deg mode)

1. Press

2. Press @@ 28x=i )
) (a])(5)

3. Press [EXB

Using the Replay feature

With the replay feature, you can go back in and change any part
of your equation at any time, even after the fx-7700GH computes the
answer, without having to rewrite the entire equation. We'll use the
previous equation as an example. Let's say you need to change the
sine of 45 to sine of 55, but everything else in the equation remains
the same.

1.Press  @. This will bring you back into the equation.

)
@ to overwrite a 5. 23 _1”‘-__,
(ExE]

2. Press twice so the flashing cursor is on the 4.

=

3. Press C4To

lZl -‘.ﬂ
Il

s
—

111
4. Press

Quick-Start V
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FRACTIONS EXPONENTIALS
The fx-7700GH makes it easy to work with fractions with its

fraction key. On screen, the = symbol is entered between

each value of the fraction. For example, 1'%/16 would appear as

Exponentials are another function the fx-7700GH can perform
quickly and easily.

1.15.16 EXAMPLE: 1250 x 2.06°
EXAMPLE: 1156 + %7 1. Press

1. Press 2.pPress (1 ][2][5]@
2. Press [—1_][‘1”/6] (s («)(2])(e] @ L) (oj(e)

@ [ 7 ] [ a%J [ = ] FEXE] 3. Now you are ready to enter the exponent value. Press the
exponent key and - will appear on the screen. The
1.15.164+370 9 i number directly preceding the - , in this case 2.06, is the base
2T a1dd. number.

4. Press [E] The number 5 now appears after the -
symbol, and represents the exponential value.

) 5. Press @ —— 2

L

Converting the answer to a decimal equivalent
With the answer still on your screen,

1. Press and the decimal equivalent of your answer
(&.@423511111 ) will appear on the screen. ‘ J

Converting the answer to an improper fraction

With the answer still on your screen,

1. Press and your answer (271 ,144.) will

appear on the screen in the form of an improper fraction.

Quick-Start VI Quick-Start Vii



GRAPHING

The fx-7700GH has the ability to present graphic solutions to a
variety of complex equations. Before drawing a graph, be sure to
first specify the graph type.

Specifying the graph type

1. Enter the COMP (computation)
mode.
SET uP

2. Press @

The screen to the right will
appear.

3. Press to specify the
REC mode for drawing of a
rectangular coordinate graph.

4. Press to return to the
previous screen.

¢ SRAFH TYFE:REC
DRAW TYFE = COH
M=-[SF-COPY s M-0F

[FEC [FoL [FRM TTHG
z \

Graphing a built-in function

The fx-7700GH can quickly create a graph of one of its built-in
values or functions.

EXAMPLE: y = sin x

5. Press

6. Press @ (x is assumed)

7. Press @

~

ala
VIV,

Quick-Start Vil
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Returning to the equation

If you find that you need to return to your equation to change or
replace certain values, you can do so simply by pressing the
Graph-Text toggle key.

The fx-7700GH has two separate areas of its memory: one for your
formula, the other for graphs.

Press once to see the equation. Press it again to see

the graph.

GoT

Trace function
The trace function lets you select an exact point on the graph and
display the coordinates of that point.

Trace

=D

1. With the graph still on your screen, press

\\
w=-3E
—

Vv,

Y=,

Notice that a cursor has appeared at the left-most point on the X
axis and its coordinates have appeared at the bottom of the
screen. Move the cursor to the right by pressing the @& key,
then back to the left using the (@ key. Holding down @ or
@ will cause continuous movement. The coordinate values
may be approximated due to the space limitations of the screen.

Coord

2. Press to view the full value of the X coordinate in

unabbreviated form.

o
8
-3

3. Press again to view the full value of the Y coordinate in

unabbreviated form.

g
2

a third time to see both coordinates
simultaneously.

4. Press

)
8

5. Press to exit the trace function.

g

Quick-Start X
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Scrolling in four directions

1. Pressing any arrow key lets you @
scroll to see different sections D &
of your graph. ®

Returning to your original graph

After scrolling, you needn't retrace your steps to get back to your
original graph. You can do it quickly and easily using the function
keys (F keys) to enter a selection from one of the many FUNCTION
MENUS the fx-7700GH employs. A function menu is a group of up
to 6 functions that are displayed across the bottom of the screen.
To select one of the choices, press the corresponding F key.

2. Using the @ key, scroll so the Y axis is at the left of the screen.

3. Press and the zoom

function menu will appear.

Y — 7 ‘\ ‘\
E)

The first five function keys in the function menu each correspond
to one of the five boxes along the bottom of the screen. (The sixth
function key is inactive in this instance.) The one we’ll concern

ourselves with now is which corresponds to CRG (original)
on the screen.

4.Press (F5) to bring you back to your original graph.

Quick-Start X

Zoom function

Another of the powerful graphing features of the fx-7700GH is
zooming. This allows you to enlarge a portion_ of your graph for
detailed analysis, or zoom out for a broader view.

Zooming in

1. Press (F2) if the zoom \

function menu is not displayed.
Then press (F3) (:#)to
zoom in on your graph. The
screen will now show a view
that is enlargeddbfyl t -
determined factor. _ _
(ell_gtrgr in the manual, you'll learn | [Ed [F 775 [ofG
how to set your own factor of
enlargement or reduction.)

2. Press ((F5) to return to your original graph.

Zooming out —
3. Press (1) to
zoom out from the graph.
The screen should now look ANVAN /\\/
like this: \V4 \V4
=¥ |l T [ofE

Quick-Start X|
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Using the Box function to zoom

This function lets you define any portion of the screen and magnify
it for further analysis.

4.Press (Fa) (BOH).

Notice that the blinking cursor )
is at the origin.

VARV VARV

B I F T 1F [ors ]
, @
5. Using the arrow keys, move the cursor @
to a spot that will define one corner
of the area, or “box,” you wish to zoom in on. ®

6. Press to “anchor” the cursor, creating the first corner of

the box. Now, use the arrow keys to draw a box over the area
you wish to enlarge.

7. Press @ and the area you defined will enlarge to fill the
entire screen.

8. Press twice if you want to clear the zoom function
menu.

Quick-Start XII

INTEGRATION GRAPH

Setting the mode ser up
1. In the COMP mode, press @ to specify the REC

mode for drawing of a rectangular coordinate graph, and then
press

Sefting the range

[ i i f
raphing an integral, you need to define the range o
eaBCﬁf(;ﬁsgbypsett?ng its maximum and minimum value. You also
need to set the scale by which each axis will be divided. This is
done as follows:

2. Press
3. Press

4. Set the =min range to -5 by pressing = @

Press @ and -5 will overwrite the existing value and move

to display the range input screen.

the cursor to the next value.

5. Set the X max range to 10 by pressing [ 1 ][ @) ] [EXEJ

6. Setthe X =1 (scale) to 5 by pressing @
7.Setthe Y mir range to -8 by pressing =
8. Setthe Y max range to 8 by pressing

9.SettheY =1 (scale) to 5 by pressing @

The screen to the right Faras

will appear. T-8

This second range screen minEE,

is sometimes needed to set .f}l?-}f_-: _-,':E .

additional values. However, Flohe 2.

since none are necessary

for this example, press i e j
to bypass the screen.

Quick-Start Xill
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Creating the graph

An integration graph is just one of many types of graphs the

fx-7700GH can generate in just a few keystrokes.

EXAMPLE: J%(x-1)(x-5)dx

G-Jdx

10. Press

npress () (o) (D (OO (D
O 6= E (5) D
B M 3 E)

12. Press @ and your

graph will appear on screen.
Shading is automatic.

POLAR GRAPH

Setting the modes

-
|

SET UP

1. Press @) (1] (22) (EXE) o) (vend (72)

to specify the radian mode for angular unit and the POL mode for

drawing of a polar coordinate graph, and then press 4

Setting the range

2. Press

3. Set the range parameters to
match the following screen.

Remember to press

after each value to move the
cursor to the next field.

If you have trouble, refer back
to page Xill.

Quick-Start XIV

Tmin: -8,
maxsiz,
=clid,

[THIT [TRE

Polar graph cont’d

4. This time, we will also need to
enter values in the second
range screen. Set those to
match the screen to the right.

Remember to press @

after each value is entered.
After you finish inputting the

range values, press

Creating the graph
EXAMPLE: r=9¢

5. Press @

and the graph will appear on
the screen.

INEQUALITY GRAPH

Setting the mode

-

FRaras
T- 82
mitsE.

1. Press @ to specify the INEQ mode for

drawing of an inequality graph, and then press

Setting the range
2. Press

3. Set the range parameters to
match the following screen.

Remember to press

after each value to move the
cursor to the next field.
When the second range

screen appears, press

to bypass it, as again

it is unnecessary for this example.

Quick-Start XV



Creating the graph

EXAMPLE: y>x2-5x-5
y<x-2

4. Press and the
screen tio the right will
appear.

5. Press ().

6.Press
=G
— [EBIE3

-

7. Press to enter the next inequality.

8. Press (F2) (% ). \ T
9‘Press='2| '
(ExE)

Quick-Start XVI

INPUTTING FUNCTIONS AND DRAWING GRAPHS

With the fx-7700GH, you first input the function of the graph, and
then draw the graph using the function. Be sure to always specify
the graph type before inputting the function.

EXAMPLE: y=2x2-3

Inputting the function

1. Press (MeNJ to display the MAIN MENU. Then select the GRAPH
mode. SET UP

2. Press @ (F1) to specify the REC mode for

drawing of a rectangular coordinate graph, and then press .

3. Press | 2 || x2 ]H@
4.pPress (F1) (Fs)

The following screen will appear:

GRAFH FLUMC:RECT

Setting the range
5. Set the range parameters to match the following screen.

Remember to press @ —

after each value to move the F':"l'f*-‘_,__l
cursor to the next field. T AR S
When the second range .
screen appears, press
to bypass it, as again

it is unnecessary for this
example.

J

Quick-Start XVII
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Drawing the graph of the function

6. Press POWER GRAPHIC

The graph will appear on the screen as follows: f 7 7 0 0 G H

\V/

If you've completed this Quick-Start section, you are well on your

way to becoming an expert user of the fx-7700GH PowerGraphic
Calculator.

To learn all about the many powerful features of the fx-7700GH,
read on and explore!

Quick-Start XVili
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[Handling Precautions ]

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

#Avoid dropping your calculator and subjecting it to other strong impact.

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

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

eReplace batteries once every 2 years regardless of how much the calculator is used
during that period. Never leave dead batteries in the battery compartment. They can
leak and damage the unit.

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

«In no event will the manufacturer and its suppliers be liable to you or any other person
for any damages, expenses, lost profits, lost savings or any other damages arising out
of loss of data and/or formulas arising out of malfunction, repairs, or battery replace-
ment. The user should prepare physical records of data to protect against such data loss.

«Never dispose of batteries, the liquid crystal panel, or other components by burning them.

eWhen the “‘Low battery”’ message appears on the display, replace the main power sup-
ply batteries as soon as possible. ’

«Be sure that the power switch is set to OFF when replacing batteries.

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

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

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

eBefore assuming malfunction of the unit, be sure to carefully reread this manual and
ensure that the problem is not due to insufficient battery power, programming or opera-
tional errors.

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

eThe contents of this manual are subject to changé without notice.

«No part of this manual may be reproduced in any form without the express written
consent of the manufacturer.

«The options described in Chapter 9 of this manual may not be available in certain
geographic areas. For full details on availability in your area, contact your nearest
CASIO dealer or distributor.

._8_

About This Manual.....

This manual is divided into chapters to help you find the operation you want quickly and
easily.

Chapter 1 Getting Acquainted

This chapter gives you a general introduction to the various capabilities of the unit. It con-
tains important information about the unit, so you should be sure to read it before starting
operation.

Chapter 2 Manual Calculations
Manual calculations are those that you input manually, as on the simplest of calculators.

This chapter provides various examples to help you become familiar with manual
calculations.

Chapter 3 Differential and Integration Calculations
This chapter tells you how to perform differential and integration calculations on this unit.

Chapter 4 Statistical Calculations

This chapter tells you how to perform single-variable statistical calculations using standard
deviation, and paired-variable statistical calculations using regression. No matter what

type of statistical calculations you decide to perform, you can tell the unit to either store
the statistical data or not to store the data.

Chapter 5 Using the Matrix Mode

This chapter tells you how to perform the calculations with five variable matrices (Mat
A through Mat E) and a special matrix answer memory (Mat Ans).

Chapter 6 Equation Calculation

This chapter explains how to solve linear equations with two or three unknowns, and how
to solve quadratic equations.

Chapter 7 Graphing

This chapter explains everything you need to know to fully use the versatile graphing capa-
bilities of the unit.

Chapter 8 Programming

This chapter tells you how to use the program memory of the unit. Once you program

a calculation, you can call it up and execute it using any values you want at the touch
of a key.

Chapter 9 Data Communications

This chapter tells you everything you need to know to transfer programs between the
fx-7700GH and another CASIO Power Graphic unit or between your fx-7700GH and a
personal computer. This chapter also contains information on how to connect to a Label

Printer to transfer screen data for printing.
Appendix

The appendix contains information on battery replacement, error messages, specifica-
tions, and other technical details.



Reset your calculator before using it for the first time!
See page 261 for details on the reset procedure.

Be sure to keep physical records of all important data! |
The large memory capacity of the unit makes it possible to store large amounts of data. !
You should note, however, that low battery power or incorrect replacement of the batter- |
ies that power the unit can cause the data stored in memory to be corrupted or even lost
entirely. Stored data can also be affected by strong electrostatic charge or strong impact.

Getting Acquainted

1-1 Keys and Their Functions
1-2 Modes

1-3 Basic Set Up

1-4 Basic Operation

1-5 Using the Function Memory
1-6 Using the BASE Mode

1-7 Graphic and Text Displays
1-8 Technical Information



Chapter 1 | Getting Acquainted

.

This chapter gives you a general introduction to the various capabilities of the unit. It con-
tains important information about the unit, so you should be sure to read it before starting
operation.

1-1 Keys and Their Functions
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@ The Keyboard
Many of the unit’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.

Shifted function (orange)——10* B-— Alpha function (red)

Primary function

Also note that green dots on the keyboard indicate the names of menus that appear when
the is pressed.

o Primary Functions
These are the functions that are normally executed when you press the key.

o Shifted Functions
You can execute these functions by first pressing the key, followed by the key that
is assigned the shifted function you want to execute.

o Alpha Functions
An alpha function is actually the simple input of an alphabetic letter. Press the key,
followed by the key that is assigned the letter you want to input.

[Alpha Lok

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

B Key Operations

Trace Coord

F- Function Keys

eUse these keys to select the functions indicated above them on the display.

After drawing a graph, use these keys to access the built in graphic functions marked
above them on the panel.

Shift Key

*Press this key to shift the keyboard and access the functions marked in orange. The
(S)indicator flashes on the display to indicate that the keyboard is shifted. Pressing
again unshifts the keyboard and clears the (§) indicator from the display.

*This key is also used during display of a Mode Menu to advance to the next Mode Menu
screen.

F-LOCK

(7 Alpha Key

*Press this key to input a letter marked in red on the keyboard.

*Press this key following (] to lock the keyboard into alphabetic character input. To return
to normal input, press again.




QuIt
Exit/Quit Key
*Press this key to back step through displays, from a display reached by pressing func;
tion keys.
OPressin{; this key while a calculation result is displayed switches to the display from which
the function was selected to perform the calculation.
*Press this key following to quit an operation and return to the initial screen of the|
mode you are currently in.
SET UP
() Menu/Set Up Key
*Press this key to display the Main Menu.
*Press this key following & while a set up display is shown to change to the set up edit}
display.

@

@ (® Cursor/Replay Keys

*Use these keys to move the cursor on the display.

eAfter you press the Eg key following input of a calculation or value, press @ to display
the calculation from the end, or ® to display it from the beginning. You can then exe
cute the calculation again, or edit the calculation and then execute it. See page 32 for
details on the Replay Function.

Gfax_:

Graphic < Text/Integration Graph Key

*Press this key to switch between the graphic display and text display.

*Press this key following ) when you want to draw an integration graph.

d/dx r

Graph/Differential Key

*Press this key before entering a calculation formula for graphing.

*Press this key following ) when you want to perform differential calculations (page 70).
*Press this key following to enter the letter r.

1]
Range Key
eUse this key to set or check the range of a graph.
*Press this key following to enter the letter 6.
CAPA ;
Mode Display/Screen Copy/Capacity Key
*When this key is set to function as a Mode Display Key (page 38), it can be used to

check the current set up display settings. The settings remain displayed while this key
is depressed.

*When this key is set to function as a Screen Copy Key, pressing it sends a bit pattern
of the current display image to a connected personal computer (page 256).
*When this key is set to function as a Mode Display Key, press this key following ()
to check the current status of the unit's memory capacity. The capacity remains dis-
played while this key is depressed.

iz A
Variable/Integration Key
*Press this key to input variables X, 6, and T when setting up a graph.

«Press this key following E#) to input variables for integration calculations.
«Press this key following [ to enter the letter A.

Common Logarithm/Antilogarithm Key

«Press this key and then enter a value to calculate the common logarithm of the value.
ePress and then enter a value to make the value an exponent of 10.

«Press this key following to enter the letter B.

@ Natural Logarithm/Exponential Key

«Press this key and then enter a value to calculate the natural logarithm of the value
«Press [l and then enter a value to make the value an exponent of e.

«Press this key following to enter the letter C.

lllI’DElll'E'lﬂ'F

(tan) Trigonometric Function Keys

«Press this key and then enter a value to calculate the sine of the value.

ePress this key following to enter the letter D.

ePress this key and then enter a value to calculate the cosine of the value.

oPress this key following [ to enter the letter E.

ePress this key and then enter a value to calculate the tangent of the value.

ePress this key following [ to enter the letter F.

ePerform this operation and then enter a value to calculate the inverse sine of the value.
ePerform this operation and then enter a value to calculate the inverse cosine of the value.
() i)

ePerform this operation and then enter a value to calculate the inverse tangent of the value.

ﬁ;}i Fraction Key

eUse this key when entering fractions and mixed fractions. To enter the fraction 23/45,
for example, press 23@#45. To enter 2-3/4, press 2[%)3[%4.

*Press [m(dx) to display an improper fraction.

*Press this key following to enter the letter G.

v_H

Square/Square Root Key

eEnter a value and press this key to square the entered value.

*Press and then enter a value to calculate the square root of the value.
*Press this key following to enter the letter H.

r |

Open Parenthesis/Cube Root Key

*Press this key to enter an open parenthesis in a formula.

*Press and then enter a value to calculate the cube root of the value.
*Press this key following (@ to enter the letter I.

x'J
Close Parenthesis/Reciprocal Key
*Press this key to enter a close parenthesis in a formula.

A313043-9



*Enter a value and then press to calculate the reciprocal of the value.
*Press this key following i to enter the letter J.

) K

(=] Assignment/Comma Key

*Press this key before entering a value memory name to assign the result of a calculation
to the value memory.

*Press this key following to input a comma.

*Press this key following (P to enter the letter K.

L

Power/Root Key

*Enter a value for x, press this key, and then enter a value for y to calculate x to the power
of y.

*Enter a value for x, press @@, and then enter a value for y to calculate the xth root of ».

*Press this key following [ to enter the letter L.

EMEM Z O Detm [

(0] ~ (3], (5] Numeric Keys and Decimal Key

*Use the numeric keys to enter a value. Enter decimals using the decimal key.

*Following operation of the @ key, each of the numeric keys enters the following letters.

@7 enters M. @) enters U.

(@8] enters N. (2] enters V.

@8] enters O. [@W(3) enters W.

[@W(@) enters P. [@®(0) enters Z. ]
[@(5) enters Q. (3] enters the open bracket .

[@M(e) enters R.
*Following operation of the key, the menus marked in green dots above these keys
are accessed.
(@M — Function Memory Menu
This key operation displays the menu used for function memory calculations (see page 39).
— Unit of Angular Measurement Menu
This key operation displays the menu used for specification of the unit of angular mea-
surement.
— Display Format Menu
This key operation displays the menu used for specification of the display format for cal-
culation results.
— Clear Menu
This key operation displays the menu used for clearing memory contents.
@m@® — Built-In Function Menu
This key operation displays the menu used for specification of built-in functions and 11
engineering symbols (k, u, etc.)
— Variable Data Menu
This key operation displays the menu used for specification of variables used in graphic
functions.
EirmEs — Program Command Menu

This key operation displays the menu used for specification of special built-in program
functions.

A313043-9

) B9 _ ) ) o

This key sequence displays the status of the program, function, variable, statistic (SD
and LR), and matrix memories, along with the remaining number of bytes.

For full details on each menu, see the sections titled “Basic Set Up” and “Basic Opera-
tion” starting from page 23.

OFF
All Clear/ON/OFF Key
ePress this key to switch power on.
ePress this key while power is on to clear the display.
ePress this key following to switch power off.
*A horizontal line appears on the display when power is switched off. This is normal
and does not indicate malfunction.

INS

Delete/Insert Key

ePress this key to delete the character at the current cursor location.

ePress to display the insert cursor ({ ]). You can insert characters while the insert
cursor is displayed.

Y S T
= B3 Arithmetic Operation Keys
eInput addition, subtraction, multiplication, and division calculations as they are written,
from left to right. Press the applicable key to specify an arithmetic operation.
eYou can also use the B3 and B3 keys to specify positive and negative values.
eFollowing operation of the key, each of these keys enters the following letters.
WEY enters S.
e enters T.
enters X.
) enters Y.

a1

Exponent/Pi Key

eUse this key when entering a mantissa and exponent. To input 2.56 x 1034, for exam-
ple, enter 2.56[E934.

ePress @(x) to input the value of .

ePress this key following to enter the closed bracket 1.

#ns SPACE
(—)/Answer/Space Key

*Press this key when entering a negative value.

*Press and then this key to recall the most recent calculation result obtained using
the @9 key.

*Press [ and then this key to enter a space.

o

(Ex) Execute/Newline Key

*Press this key to obtain the result of a calculation. You can press this key following data
input, or after a result is obtained to execute the calculation again using the previous result.

*Press to perform a newline operation.



1-2 Modes

You can control the operations of the unit by entering the correct mode. To select the
mode you need, select the appropriate icon from the Main Menu. The Main Menu appears
whenever you press the key.

ot s
MAT JERAFHE!
)| Eae

CIHE JooHT | ey
d m:]rEI REZET

The icon that is highlighted is the one that is currently sefected. Use the cursor keys to
move the highlighting around the display to select the mode that you want. To enter the
highlighted mode, press the &9 key.

In addition to using the cursor keys to select a mode’s icon, you can also select a mode
by inputting a number or letter. Input the number or letter in the lower right corner of the
icon to select the mode you want.

The following explains the meaning of each icon in the Main Menu.

COMP Mode
Use this mode for arithmetic calculations and function calculations, for drawing
graphs and for executing programs.

BASE Mode
Use this mode for binary, octal, decimal, and hexadecimal calculations and con-
versions. This mode is also used for logical operations.

SD Mode
Use this mode for single-variable statistical calculations (standard deviation).

REG Mode
Use this mode for paired-variable statistical calculations (regression).

[2E]d MAT Mode
= Use this mode for matrix calculations.

GRAPH Mode
Use this mode to input functions and draw their graphs.

EQUA Mode
Use this mode to solve quadratic equations, and linear equations with two or three
unknowns.

PRGM Mode
Use this mode for writing, reading, and executing programs.

B LINK Mode
4 Use this mode to transfer program, function, matrix, and other memory data to
another unit.
] CONT Mode
- Use this mode to adjust the display contrast.

KEZET] RESET Mode
Use this mode to reset the calculator to its initial parameters.

mSet Up Displays

Except for the LINK, CONT, and RESET modes, entering a mode causes a set up display
to appear first. The set up displays show the current status of other modes that are relat-
ed to the mode you entered. How a mode is set up affects the calculation results produced
in the mode.

Each set up display show as examples below contain initial settings that are in effect
whenever the RESET operation (page 261) is performed.

o To change a set up

Select the COMP Mode icon and press [ to RUN / COMP
display the set up display. G-type REC/CON
angle . Dese

display :Nrml
M-D/Cpy: M-Disp

P i it display.
Press BE® to switch to the set up edit display »GRAPH TYPE :REG

DRAW TYPE :CON
M—-DSP/COPY : M—DP

[REC [POL [PRM [INQ'
G G B G R )

Use the @ and @ cursor keys to move the pointer to the line whose set up you want
to change.

Press the function key that corresponds to the setting that you want to make.

After making all the changes you want, press to return to the set up display.




Set Up Display Function Key Menus
This section details the settings that you can make using the function keys in the set up
edit display.

*Graph Type (GRAPH TYPE)
| P GRAPH TYPE:REC |

I REC [POL [PRM [INQ }
3 @
F)(REC) ......... Rectangular coordinate graph
F(POL) ......... Polar coordinate graph
EJ(PRM) ......... Parametric graph
FI(INQ) ......... Inequality graph

*Graph Drawing Type (DRAW TYPE)
| P DRAW TYPE :CON |

‘ [CON[PLT ’
& 2
[FJ(CON) ......... Connection of plotted points
FEJ(PLT) ........ No connection of plotted points

*Statistical Data Storage (STAT DATA)
| PSTAT DATA :NON-|

l STO [NON l
® @
FE)(STO) ......... Storage of input statistical data into statistical data memory
[F2(NON) ......... No storage of input statistical data into statistical data memory

eStatistical Graph Drawing (STAT GRAPH)
| PSTAT GRAPH :NON- |

e |
& 2

[F)I(DRW) ......... Drawing of graph using single-variable or paired-variable calcula-
tion results
[F2(NON) ......... No drawing of graph using single-variable or paired-variable cal-

culation results
ePaired-Variable Statistic Calculation (REG MODEL)
| »REG MODEL :LIN |

{mmo—smmﬁ |
® ® ®

(EJ(LIN) ......... Linear regression
[F2(LOG) . . Logarithmic regression
[EJ(EXP) . . Exponential regression
[F3)(PWR) ......... Power regression

¢ Simultaneous Graphing (SIML GRAPH)
| »SIML GRAPH:OFF |

owere |
& F

FE)ON) ... Simultaneous drawing of graphs for functions stored in graph func-
tion memory

[F2)(OFF) ......... One-by-one drawing of graphs for functions stored in graph func-
tion memory

o [@0is) Key Setting (M-DSP/COPY)
| »M—DSP./COPY : M—DP |

[ s 0P |
® @

[EY(MDS) ......... Holding down shows the set up display for the current mode.
F23(COP) ......... Pressing enters a mode that makes it possible to transfer a
bit pattern of the current display contents to a personal computer.




*After you select the PRGM Mode, you can use the set up display to specify the calcula-
tion mode (CAL MODE) for program execution. Whenever you change the calculation
mode, the contents of the set up display change accordingly.

:COMP |

| WP [BS [5 O FREG AT [
P E B ®

| »cAL MODE

[E)(CMP) ......... Computation Mode (COMP)
[F2)(BAS) ... Base-n Mode (BASE)

E)(SD)  ......... Standard Deviation Mode (SD)
FI(REG) ......... Regression Mode (REG)
E(MAT) ........ Matrix Mode (MAT)

B About Function Key Icons
There are three types of function key icons that appear at the bottom of the display.

MATRIX Mode

E)(Mat)
[E2)(Det) [1at ] Det | Trn LSS [
E(Ten) ®® 6

This type of icon indicates that a function will be accessed (but not executed) when you
press the function key.

EmEmE |

This type of icon indicates that another menu will appear when you press the function key.

[Fa(LIST)

(Fs)(SEE)

o |
@

This type of icon indicates that a function will be executed as soon as you press the func-
tion key.

1-3 Basic Set Up

W To Specify the Unit of Angular Measurement

To set the unit of angular measurement as degrees

7 Loeelraclcal o [ [ |
®
E)(Deg)E8 ’Deg 2 ‘

The relationship of the angular measurement units are:
360° =27 radians =400 grads
90° = 7/2 radians = 100 grads

ePress to exit the angular unit setting mode.

B To Specify the Number of Decimal Places

To set the number of decimal places to 2

B | R S s |
E(Fix (@63 2 @0‘

lFix 2

Now all displayed values will be rounded off to the nearest integer at the second decimal
place. :

The above specification is applied to the displayed value only. The calculator still stores
the entire 13-digit mantissa and 2-digit exponent of the result in memory. If you change
the number of decimal places specification while a calculation result is displayed, the dis-
play changes to show the value using your new specification.

To perform 100 + 7 with 2 decimal places, and then change to 5 decimal
places

BODLEDE

100+7
14. 29



| I e e e s |
&
E)(Fix)(E)E

‘Fix 5 l
14. 28571

Note:

No matter what settings are currently being applied for the number of decimal places,
pressing EFEEAE)(Nrm)Eg returns to the Norm mode (1 or 2).

MTo Specify the Number of Significant Digits
To set the number of significant digits to 3

| e ER EA G i |
(F2)
(S EE

Sci 3
Q. 20e+00

Now all displayed values will be shown with 3 significant digits.

The above specification is applied to the displayed value only. The calculator still stores
the entire 13-digit mantissa and 2-digit exponent of the result in memory. If you change
the number of significant digits specification while a calculation result is displayed, the
display changes to show the value using your new specification.

To perform 123 x 456 with 3 significant digits, and then change to 4 sig-
nificant digits

123x456
BOEZEBEEEE ’, 5snmJ
ﬁlﬁrEﬁé‘
@]
E(Sci) @

Sci 4
5. 6@9e+024
Note:
No matter what settings are currently being applied for the number of significant digits,
pressing ER@SAES)(Nrm)ES returns to the Norm mode (1 0or2).

@ To Specify the Display Format

\@6@@‘
&
E(Nrm)E INo rm 2. ‘

Each time you press BR@BE)(Nrm) @€, the display format changes between Norm 1 and
Norm 2. See page 51 for full details on Norm 1 and Norm 2.

The above specification is applied to the displayed value only..The calculator still stores
the entire 13-digit mantissa and 2-digit expongm of thevres_ult in memory.i If you change
the display format specification while a calc_:ulapon result is displayed, the display changes
to show the value using your new specification.

To perform 1200 with Norm 1, and then change to Norm 2

1+-200
EOBRDLOE 5 £-03
Norm 1
Norm
(58 @S E3) (Nrm) (B 0 2. 205
Norm 2
Norm
EMEEAER) (Nrm) B3 5 -3
Norm 1

ITo Specify the Engineering Mode

| i e v |

(SH0FT) (ISP)
F8)(Eng)E® ‘ Eng

Each time you press BF@8[F4)(Eng)E8, the unit enters or exits the Engineering Mode.
ePress (@) to exit the engineering mode setting mode.



The above specification is applied to the displayed value only. The calculator still stores
the entire 13-digit mantissa and 2-digit exponent of the result in memory. If you change
the engineering mode specification while a calculation result is displayed, the display
changes to show the value using your new specification.

To perform 1-+500 in Norm 1, and then change to the Engineering

Mode
AcER] -+ B[ [[EE] 1+500
2. e-03
| S T Em G S |
[Fa)(Eng)Eg) Eng
2.m
(F4)(Eng) g Eng
2. E-03
BTo Adjust the Contrast of the Display
Highlight the CONT icon on the Main Menu.
QIOIC
(G5 ****************
* CONTRAST %
****************
LIGHT DARK
[«] [+]
@ to make the screen lighter
® to make the screen darker

to return to the Main Menu

If the display remains dim even when you adjust the contrast, you should replace batter-
ies as soon as possible.

1-4 Basic Operation

The operations described here are fundamental calculations that you need to get started
with the unit. Graphing, programming, and statistical calculations are covered in their own
separate sections.

MUsing the Clear Menu
The Clear Menu lets you clear either the entire memory of the unit or specific parts of
the memory.

«The procedures described below cannot be undone. Make sure that you do not need
data any more before you delete it.

#You can call up the Clear Menu while the unit is in any mode except LINK, CONT, or
RESET mode.

® To clear the entire memory

[SHIFT L l
(7
F)(Mcl) g Mc i

"

This operation clears all of the value memories, as well as any values assigned to r, 6,
and variables.

® To clear statistical memories only

SHIFT) l l
(F2)
(F2)(Scl)eg

Scl )
Q.

*This operation clears any values assigned to £x2, £x, n, £y2, £y, and xy.

eIn the case of single-variable statistics (SD Mode), if the statistical graph drawing type
(STAT GRAPH) is set to ““DRAW,” the clear operation clears bar graph memory 6.
*Press (@) to exit the Clear Menu.



BInputting 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 B8 to
obtain a result.

2+3-4+10-

AclFA + 8] - A + (BN (G 8-&8—4+1 ] "
2(5+4)+(23x5)=

Ac[AANE[E] + [E3/0N] -] 2(5+4)+(23x5)

OEREDE @. 1565217391

The unit uses two types of functions: Type A functions and Type B functions. With Type
A functions, you press the function key after you enter a value. With Type B functions,
you press the function key first and then enter a value.

(Type A function)

Example Key Operation
Square: 42 @)
Example 2| (Type B function)
Example Key Operation
Sine: 2 sin45° EEREBE

*For detailed examples on all of the possible calculations available, see the section titled
“Calculation Priority Sequence” on page 47.

® To clear an entire calculation and start again

Press the key to clear the error along with the entire calculation. Next, re-input the
calculation from the beginning.

B 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 B8, or use ® to move to the end of the calculation and input more.

® To change a step

To change cos60 to sin60

90 cos B@_ —l

OIS

[gos 60 j

) ‘sin )

—

o To delete a step

To change 369 x x2 to 369 x2

EEERRE l 369xx2_ I
OK)) | 369%2 ‘
e To insert a step
To change 2.362 to sin2.362
2ORE) l 2.362_ |
@OOOD® | 2.362 1
5Hir) [5) [E 362 l
(&) | sin 2. 3682 ]

*When you press BiF)[) a space is indicated by the symbol “7 *". The next function or

value you input is inserted at the location of “_ )”. To abort the insert operation without
inputting anything, move the cursor, press B again, or press [,

® To make corrections in the original calculation

14+ 0x2.3 entered by mistake for 14+10x2.3

(AclEN(E3] - (03] x [P EGE) 14+@x2. 3
Ma ERROR
Bytes 4

Press @ or ®. 1 4+®>,<_2. 3 ]

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



Make necessary changes. } 14+-1@%x2. 3 W
@EBED a

Execute it again. 14+-10%2. 3

&) ‘ 3. 22

*The last calculation performed is not cleared even when you press the key. This means
you can clear the display using @3 and then recall the calculation.

*The last calculation performed is cleared whenever you press the g key to select a mode
in the Main Menu.

B Answer Function

The unit’s Answer Function automatically stores the last result you calculated by press-

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

® To recall the contents of the answer memory

[SHFT) (ns) )

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

123+456 =579

789-579=210
EEOEEMEEEE 123+456 579
@DE(P) 6 EEE 7839—-Ans 1o

*The largest value that the answer memory can hold is one with 13 digits for the mantissa
and 2 digits for the exponent.

*Answer memory contents are not cleared when you press the @8 key or when you switch
power off.

*Note that answer memory contents are not changed by an operation that assigns values
to value memory (such as: B MEES).

BUsing Multistatements

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

«Colon (:) . . .
sStatements that are connected with colons are executed from left to right, without stopping.
«Display Result Command(4)

When execution reaches the end of a statement followed by a display result command,
execution stops and the result up to that point appears on the display. You can resume
execution by pressing the &9 key.

«Newline Operation '

The newline operation ends the line you are currently inputting, and moves the cursor
to the next line. When execution reaches the end of a line where a newline operation
was performed, the unit treats the end of the line like a colon (multistatement connector).

o To use multistatements

6.9x123=848.7

123 ~3.2=238.4375

MEDEE)=) M)A ) ) FrEn 123-A:6. 9xA4
FE () EBEIEIMmE] A+3.2
B4 BEEE0DE _ 847
|
Appears on display when ‘4" is used.
123->A:6. 9%XA«
&2 A+-3.2
848. 7
38. 4375

eNote that the final result of a multistatement is always displayed, regardiess of whether
it ends with a display result command.

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

123x456: x5

Invalid

EMultiplication Operations without a Multiplication Sign
You can omit the multiplication sign () in any of the following operations.
eBefore type B functions (page 48) and coordinate transformation functions:

2sin30, 10log1.2, 2V3, 2pol(5, 12), etc.
eBefore constants, variable names, value memory names
27, 2AB, 3Ans, 3Y1, 4Sim X, etc.

*Before an open parenthesis

3(5+6), (A+1)(B-1), etc.



WPerforming Continuous Calculations

The unit lets you use the result of one calculation as one of the arguments in the next
calculation. The precision of such calculations is 10 digits (for the mantissa).

12+3.14=3.821656051

(AclE] X [EY/ET)

3x4

12. ’

(Continuing) @EI@@EY 12.+3. 14
3. 821656051

Continuous calculations can also be used with Type A functions (see page 47).

BUsing the Replay Function

The Replay Function automatically stores the last calculation performed in 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 calcu-
lation to appear with the cursor at the end. You can make changes in the calculation as
you wish and then execute it again.

To perform the following two calculations

4.12x3.58+6.4=21.1496
4.12x3.58-7.1=7.6496

BEOORDREEHEE l 4. 12x3.5846. 4 '

OE0EE 21. 1496
@ |4.12%3. 58+6. 4_ 1
ODD® |4.12x3.5816. 4 [
o |4. 12x3. 58-7. 1_ |

g 4. 12x3. 58-7. 1
7.6496

*The maximum capacity of the replay memory is 127 bytes.

,q32_ -

A e

I BEOEIEAMEEE)E

l128x458 I
56088.

B |

@ [123%456_ |

m Built-in Scientific Functions .
In addition to the scientific functions that you can access d.irectly from the keyboard, this
calculator also provides a selection of other built-in functions. Use the MATH Menu to
access these built-in functions.

e To call up the MATH Menu
| B ) O G 5 S |
e ® @ e e

Press the function key to call up the sub-menu that contains the type of operation you
want to perform.

EDHYP) e Hyperbolic Function Menu for hyperbolic and inverse hyper-
bolic functions . )

F)(PRB) ....ccoonc.. Probability Function Menu for factorials, permutations, combi-
nations, and random numbers

FBI(NUM) ..o Numeric Function Menu for absolute value calculations, integer
and decimal part extractions, and internal rounding

Fa)(DMS) ............... Sexagesimal Function Menu for degree, minute, second inputs
and conversions )

F(COR) ..eernvnene Coordinate Function Menu for rectangular and polar coordinate
transformations

FS(SYM) ..oeenvnnn Engineering Symbol Menu for engineering symbols

*Press to back step to the previous display.

o To use the Hyperbolic Function Menu

D | i 5 O 5 D |
®
E)(HYP) | 0 ) D T |

BB R BB

—_10



Press the function key below the hyperbolic function you want to input.
Ed(snh) ....ocueee hyperbolic sine

[Fa(csh) ... hyperbolic cosine
[E3)(tnh) . - hyperbolic tangent
[Fa)(snh-") . inverse hyperbolic sine
[F8)(csh-) . . inverse hyperbolic cosine

FEe(tnh-") .............. inverse hyperbolic tangent
*Press to back step to the MATH Menu.

® To use the Probability Function Menu

SHiFT) (W) ‘M‘m@i‘l
F2)

EB(PRE) | e e |

® B ®

Press the function key below the probability function you want to input.
FE)(x!) .... factorial of x

.... permutation

.... combination

... random number generation

*Press to back step to the MATH Menu.

® To use the Numeric Function Menu

e | NP [ YO I 5 5 |
A ee®

ENUM) EmEEmmEm |

B ® 6B E

Press the function key below the numeric function you want to input.
[ED(ADS) ................. absolute value
[F2)(Int) .. integer extraction
[)(Frc) . .. fraction extraction
[Fa)(Rnd) .. rounding*
[Fs)(Intg) maximum value that does not exceed argument
*Rounds the internal value to 10 significant digits. The same
rounding is applied to the Ans memory contents. In the Fix
mode, the internal value is cut off in accordance with the Fix
specification. In the Sci mode, the internal value is cut off so
the number of significant digits is in accordance with the Sci
mode specification.
*Press to back step to the MATH Menu.

— 34—

e To use the Sexagesimal Function Menu

ED | 7 e o S |
&

F&)(DMS) e \
(GG
press the function key below the sexagesimal function you want to input.
|G CIR) IR For input of hours, minutes and seconds, or degrees, minutes
and seconds as sexagesimal values
() S For input of hours, minutes and seconds, or degrees, minutes

and seconds as decimal values
ePress to back step to the MATH Menu.

o To use the Coordinate Function Menu

(5F7) ()
(FS)(COR) L
&
Press the function key below the coordinate function you want to input.
FED(POI) v transformation of rectangular coordinates to polar coordinates
(F2(ReC) .....cvnuee. transformation of polar coordinates to rectangular coordinates

*Press to back step to the MATH Menu.

® To use the Engineering Symbol Menu

SHIFT) (MaTH])

EEYM) I IZE N I A D

GO G Y I 2 I G I

Press the function key below the engineering symbol you want to input.
[ G] (1) JP milli (10-3)

micro (10-9)

nano (10-9)

.. pico (10-13)

.. femto (10-19)

.. advance to next menu




kilo (10%)

.. mega (108)
.. giga (109)
.. tera (10%3)
.. peta (10%5)
exa (10'8)

*Press to back step to the previous menu.

® To use engineering symbols in calculations

1000 mx 5 k

B[R mmES(SYM)
F)(mEBIEEFE(O)E) (k) B

1000mx5k
5000.

MValue Memories

This calculator comes with 28 value memories as standard (which can be expanded up
to 528). You can use value memories to store values to be used inside of calculations.
Value memories 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 value
memories is 13 digits for the mantissa and 2 digits for the exponent. Value memory con-
tents are retained even when you switch power off.

*Some value memories are used by the unit for certain types of calculations. Note the
following.

e To assign a value to a value memory

To assign 123 to value memory A
REOREE AR

’123+A

123. |

To add 456 to value memory A and store the result in value memory B

EEAOEEEEERER ‘ A+456-B va ’

e To display the contents of a value memory

To display the contents of value memory A
MEr(A)E l A

123. l

o To clear a value memory

To clear value memory A
EOE@mRE I 2-A

z.l

e To clear all value memory contents

MENEBED (Mc) E

Mc |

z.’

Type of Calculation Value Memories Used

Single-Variable Statistics (non-storage) U, V,w

Paired-Variable Statistics (non-storage) P,Q,R UV, W -|ncreasing the Number of Value Memories

Differentiation F,G, H Though 28 value memories are provided as standard, you can configure the memory of

Integration K. L M N the unit to increase the number of value memories and decrease the amount of program

L memory. Each additional value memory takes up eight bytes of program memory.

Coordinate Conversion I, dJ

Matrix Row Operations (swap, scalar products, addition) | K Number of Value Memories 28 29 30 31 | e 528
You cannot assign values to these value memories while the above calculations are be- Number of Program Memory Bytes | 4000 | 3992 | 3984 | 3976 | -~ 0

ing performed. You should also clear the value memories before starting the above oper-
ations. Be especially careful during programmed calculations to avoid problems caused
by values mistakenly assigned to memories that are used by the calculator.

The maximum number of value memories possible is 528 (an increase of 500).



*You may not be able to increase the number of value memories to the level you want
if the memory already contains programs, matrices, function memory contents, or statisti-
cal data. If there is not enough unused memory available to increase to the number you
specify, an error message will appear on the display.

*The specification can also be included within a program.

® To increase the number of value memories
To increase the number of value memories by 30 (for a total of 28 +

30=58)

(5T (i) () (0) ) O—+tPrg: 2 Mem: 584—@
@—t F—M: Mat: @1—@®
®—+tGrp: @ SD : o+

REG: @
Sim: @1—@
Pol: @

3760 Bytes Free4+—®

(@ Number of bytes used for programs

(@Number of bytes used for function memory
(®Number of bytes used for graphic function memory
(®Number of available value memories

(® Number of memories used for matrix calculations
(®Number of memories used for statistical calculations
@ Number of memories used for equation calculations
(®Number of unused bytes remaining

*For @, (®, ®, and (?), one memory uses eight bytes

® To check the current memory status
[ Eeim)EE) (or hold down (@D

® To initialize the number of value memories

(shiF) (oetm) (0] X8} Prg: @ Mem: 28
F—M: ® Mat: @

Grp: @ sSD : @

REG: @

Sim: @

.Pol: @

4000 Bytes Free

m About Memory Names
You can use the additional memories you create from program memory just as you use
the original 28. The names of the additional memories are Z[1}, Z[2], Z[3], etc. If you increase

the number of value memories by 5, you can access the original 28 memories, plus
memories Z[1] through Z[5].

1-5 Using the Function Memory

You can store up to six functions in memory for instant recall when you need them. Function
memory can be used in any mode except the BASE Mode.

o To display the Function Memory Menu
S0 [ W (57
& @2 F/®

*The following are the operations that are available from the function display at the bot-
tom of the screen. Press the function key below the operation you want to perform.

[F)(STO) .... Stores functions

F2(RCL) ... Recalls functions

(G[({2) ISR Specifies input as a function. See page 197 for an example
of [E3)(fn) operation.

F(LIST) oo Displays a list of stored functions

ePress to back step to the previous menu.

e To store a function
To store the function (A +B) (A~ B) as function memory number 3.

EOEHABEREDOE y (A+B) (A-B) _ \

EEmE0EEE
| it s o s |
e
ED(STO) | ST0 HEN KT ST |
@ f;UNCTION MEMORY
10
fe:
fa: (A+B) (A-B)
fa:
fs
fe:
sigfro ] o Jiog




«|f the function memory number you assign a function to already contains a function, the
previous function is replaced with the new one.

® To recall a function

To recall function memory number 3

R I D KD 57 |
&

EBRCL) | P oL B ST |

@ | (A+B) (A-B) _ ]

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

® To display a list of available functions

P [UsT
()
Fa)(LIST) FUNCTION MEMORY
fi:
fa:
f3:(A+B) (A-B)
fa:
fs
fe:
STolrcL] o JIET
® To delete a function .
To delete function memory number 3
s10 st
5HiF]) EMEM (R (F1)(STO)
(K] FUNCTION MEMORY
fi1:
fea
fa
fa
fs:
fe:
[isT

«Executing the store operation while the display is blank deletes the fun

- ction for the
Function Memory you specify.

HVAR (Variable) Menu

The VAR Menu makes it easy for you to quickly recall graphic functions, equations, coeffi-
cients, solutions and other data stored in memory. (See page 127, 129 and 161.)

o To display the VAR Menu

T )
)

The following are the data types that can be selected from the function menu at the bot-
tom of the display. Press the function key below the data type you want to specify.

FEY(GRP) ..o Graphic functions that can be used to draw graphs in the Graph
Mode

F2A(SIM) ..o Coefficients and solutions for simultaneous linear equations

EI(PLY) oo Coefficients and solutions for quadratic equations

«In the case of coefficients and solutions for simultaneous linear equations, you can only
specify the newest memory data, either for linear equations with two unknowns or linear
equations with three unknowns. Also note that changing the number of unknowns for
simultaneous linear equations causes coefficients and solutions for the previous num-
ber of unknowns to be deleted.

*Press to back step to the previous display.

e To recall a graphic function

GIMWED (GRP)
® @ ®

The following are the graph types that can be selected from the function menu at the bot-
tom of the display. Press the function key below the graph type you want to recall.

FEI(Y) e, Press (F1) before inputting a value that identifies a rectangular
coordinate graph function.

|G P Press (2] before inputting a value that identifies a polar coor-
dinate graph function.

(G0, E Press (3] before inputting a value that identifies an Xt parametric
graph function.

FAYY) oo, Press [4) before inputting a value that identifies an Yt parametric

graph function.
*Press to back step to the previous display.



To recall the rectangular function y = 2x2 — 3, which is stored in

memory location Y2 using the following range parameters (see page 1 61):

Range

Xmin:-5.
max: 5.
scl 1.
Ymin: -5,
max : 5.
scl:1

INT [TRG

AL

Draw the graph using the procedures described on page 168.

Ct) A W (F) (GRP) (E) () (2)ES

® To recall coefficients and solutions for simultaneous linear equations
ER@ED(SIM) | |
® 3 ®

The following are the data types that can be selected from the function menu at the bot-
tom of the display. Press the function key below the data type you want to recall.

ED(X) Recalls solution for X for a simultaneous linear equation
FE2(Y) .. - Recalls solution for Y for a simultaneous linear equation
®B)(2) ..... .. Recalls solution for Z for a simultaneous linear equation

[F4(Coe) ................ Recalls coefficients for a simultaneous linear equation in matrix
form (and also enters the recalled data into the Ans matrix)

*[F4] (Coe) only appears when this menu is displayed in the MAT Mode.
*Press to back step to the previous display.

To add 5 to solution x of simultaneous equations:

Sim X+5
3.

2x + 3y =8

3x + 5y = 14

G @E2)(SIM)ED(X)
+ [E[ET)

To recall the coefficients for simultaneous linear equations: 3x + 2,
= 3,and 2x + 3y = 3.

SHIFT] SIM Ans 1 2 3
EERE)(SIM) 1[ 5 5 3]
2)(Coe)E 2 2 3 3
e To recall coefficients and solutions for quadratic equations
ER@RES) (PLY)
® 3

The following are the data types that can be selected from the function menu at the bot-
tom of the display. Press the function key below the data type you want to recall.

(] 0.S) JPTU AR Recalls solution for X1 in a quadratic equation
FA(X2) cocvvviieiins Recalls solution for X2 in a quadratic equation
[F3)(Coe) ..cvvevvinne Recalls coefficients for a quadratic equation in matrix form (and

also enters the recalled data into the Ans matrix)

«[3) (Coe) only appears when this menu is displayed in the MAT Mode.
ePress (B0 to back step to the previous display.

To apply 3 as a solution for X1 for a quadratic equation (Ply X1 = 3).
EREE)(PLY)

EIE e 3Py X

S.

To recall the coefficients for quadratic equation: x2 + 8 + 2 = 0.
ERE(Es) (PLY)

(F3)(Coe) [

1[ - 8 2]




1-6 Using the BASE Mode

You can use the BASE Mode to perform calculations with binary, octal, decimal ang
hexadecimal values. You should also use this mode to convert between number systems
and for logical operations.
*You cannot use scientific functions in the BASE Mode.
*You can use only integers in the BASE Mode, so fractional values are not allowed. |f
you input a value that includes a decimal part, the unit automatically cuts off the decimal,
*If you attempt to enter a value that is invalid in 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
*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, F
Hexadecimal Values: /A, B, C, D, E, F
*Negative binary, octal, and hexadecimal values are produced using the two’s comple-
ment of the original value.
*The following are the display capacities for each of the number systems.

y 4

Number System Display Capacity
Binary 16 digits
Octal 11 digits
Decimal 10 digits
Hexadecimal 8 digits

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

Calculation Ranges in BASE Mode
Binary Values
Negative : 1000000000000000 = x = 1111111111111111
Positive :0 = x = 1111111111111
Octal Values
Negative : 20000000000 = x < 37777777777
Positive :0 < x = 17777777777
Decimal Values
Negative : —2147483648 < x < —1
Positive :0 = x = 2147483647
Hexadecimal Values
Negative : 80000000 = x = FFFFFFFF
Positive :0 = x = 7FFFFFFF

o To enter the BASE Mode ‘
Highlight the BASE icon on the Main Menu.

CIOOIC

press B9 to display the BASE Mode. Main BASE Mode screen

E5) RUN / BASE-N
DEC
M-D/Cpy: M—-Disp

® P B )

The following are the number systems that are available.

[E0[(01:15) [P decimal
[F2)(Hex) . hexadecimal
3)(Bin) .. binary
[Fa)(Oct) octal

Number system specification menu
Logical operation menu

E)d~0)
E8(LOG)

e To set the default BASE Mode number system
To set the default BASE Mode number system to decimal

ED(Dec)Ed ‘ Dec

o

e To convert a displayed value from one number system to another
To convert 1,038y (default number system) to its hexadecimal value

(8) 1038
BHOEEE . ‘
H Hex
Bt l POV 4QE ‘



® To input values of mixed number systems

To input 1,038p + 25Cx + 110115 + 230, when the default number system

is decimal
(D (Dec) & Dec 2
DOEEEFE)d~o)F(h)
@ECEEAE) L) DHOAE lgggmesmm o1
-+ B[O FEIEE] 1688
d [ h]b] o]
B 2 B

The following are the types of values that can be specified in the above menu.

F(d) decimal value
F2(h) .... . hexadecimal value
[E3)(b) . . binary value
Fa)(o0) octal value

*Press to back step to the main BASE Mode screen.

® To input logical operations

To input and execute “120,s and AD:¢”

(82 (Hex) &8

D@O)EE(LOG)E)(and)
(A)D)Eg

Hex
lalalralrlulrlvl]
120andAD
00000020

B B2 B R B ®

The following are the logical operations that can be input from the above menu.

[E)(Neg) .... negation
#(Not) ... .NOT
#&(and) ... . AND
Fa(or) ... . OR
[Es)(xor) .... . XOR
(E8)(xnor) .... XNOR

*Press [B0) to back step to the main BASE Mode screen.
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1-7 Graphic and Text Displays

The Comp, SD, REG, and MAT modes use both a graphic display and a text display.
The graphic display is used for graphics, while the text display is used for Calcu|ation§
and instructions. The contents of each type of display are stored in independent memory
areas.

o To switch between the graphic display and text display
Press the &3 key. You should also note that the key operations used to clear each type
of display are different.

o To clear the graphic display
Press BI(EE)(Cls)Es.

o To clear the text display

Press (.

If you press @3 while in the graphic display, the calculator clears the display and automat-
ically switches to the text display. Though the graphic display is cleared, it remains in
memory, SO you can return the graph to the display by pressing &.

1-8 Technical Information

This section provides information on the internal workings of the unit.

HCalculation Priority Sequence
This calculator employs true algebraic logic to calculate the parts of a formula in the
following order:
(®Coordinate transformation
Pol (x, y), Rec (r, 0)
Differentiation/Integration
d/dx, [ dx
@Type A functions )
With these functions, the value is entered and then the function key is pressed.
x2, x7, x!, © ", ENG symbols
(3 Power/root
A VT
(@ Fractions
ale
(5) Abbreviated multiplication format in front of =, memory or parenthesis
27, 5A, 3sinx, etc.

A313043-9



(® Type B functions
With these functions, the function key is pressed and then the value is entered.
Vo, ¥ log, In, e, 10%, sin, cos, tan, sin~', cos™', tan', sinh, cosh, tanh, sinh~',
cosh™', tanh™1, (=), parenthesis, (following in BASE Mode only) d, h, b, o, Neg, Not
(also Mat, Det, Trn in the MAT Mode only)
(@ Abbreviated multiplication format in front of Type B functions
2V3, A log2, etc.
(® Permutation, combination
nPr, nCr
@ X, +
+, -
@and

@or. xor, Xnor] BASE Mode only

*When functions with the same priority are used in series, execution is performed from
right to left.
€InV120 - e*{in(v/120)}
Otherwise, execution is from left to right.

eAnything contained within parentheses receives highest priority.
2+3x (log sin272 +6.8)=22.07101691 (in the ‘‘Rad” mode)
@1

M Stacks

The unit employs memory blocks, called stacks, for storage of low priority values and
commands. There is a 10-level numeric value stack, a 26-level command stack, and a
10-level program subroutine stack. If you execute a formula so complex it exceeds the
amount of stack space available, an error message appears on the display (Stk ERROR
during calculations or Ne ERROR during execution of a program subroutine).

Stk ERROR
Bytes 26

A313043-9

Iﬁi }4[@%5%4) 3)-5)+8=

] 516 1

Numeric Value Stack Command Stack

| 2 M| x
@ | 3 2 | (
®| 4 @ | (
@|5 @ | +
® | 4 B | x
g © | (
+

«Calculations are performed according to the priority sequence described on page 47.
Once a calculation is executed, it is cleared from the stack.

W Value Input and Output Limitations

The allowable range for both input and output values is 10 digits for the mantissa and
2 digits for the exponent. Internally, however, the unit performs calculations using 13 digits
for the mantissa and 2 digits for the exponent.

3x105+7—42857=

REEEaDE 355+7428

57. 14286
GEEaO8EREEE |3e5+7-42857
GT 0. 14285714

*Calculation results that are greater than 10 (10 billion) or less than 10 2 (0.01) are
automatically displayed in exponential form.

EBREERDE
S0EEE@DES

3e5+7
42857. 14286
38857. 14286-4285

@. 14286

After a calculation is complete, the calculator rounds off the mantissa to 10 digits and
displays the result. The displayed result can be used in the next calculation.
*Values are stored in memory with 13 digits for the mantissa and 2 digits for the exponent.



Hinput Capacity
This unit has a 127-byte area for execution of calculations. Each time you press a numeric
key or arithmetic operation key, one byte of memory is used. In addition, the following
functions take up two bytes each:

od/dx (

*Mat, Det, Trn (MAT Mode)

**ROW, *ROW+, ROW +, Swap (using Matrices in Program)

*Y, r, Xt, Yt, Sim X, Sim Y, Sim Z, Sim Coef, Ply X1, Ply X2, Ply Coef (VAR Menu)

A calculation can consist of up to 127 bytes. After you input 122nd byte of any calcula-
tion, the cursor changes from “_" to “W” on the display to let you know that
you are running out of memory. If you still need to input more, you should divide your
calculation into two or more parts.

Note:
*As you input numeric values or commands, they appear flush left on the display.
Calculation results, on the other hand, are displayed flush right.

HEOverflow 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 impossi-

ble while an error message is displayed. The following events cause an error message

to appear on the display.

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

*When an attempt is made to perform a function calculation that exceeds the input range
(Ma ERROR,) (see page 271)

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

*When the capacity of the numeric value stack or command stack is exceeded (Stk ERROR)
For example, entering 25 successive (0, followed by 2E83E34[Es).

*When an attempt is made to perform a calculation using an illegal formula (Syn ERROR)
For example, 5EIEI3[ED.

*When an illegal memory specification is made (Mem ERROR)

*When an illegal command or function argument is used (Arg ERROR)

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

Notes:

*Other errors can occur during program execution. See page 269 for details.
Most of the calculator’s keys are inoperative while an error message is displayed. You
can resume operation using one of the two following procedures.

*Press the key to clear the error and return to normal operation.

*Press @ or ® to display the error (see page 29).

mExponential Display

puring normal calculation, the unit is capable of displaying up to 10 digits. Values that
exceed this limit, however, are automatically displayed in exponential format. You can
choose between 2 different types of exponential display formats.

Norm 1: 107%(0.01)> | x|, | x| = 10"

Norm 2: 10-%(0.000000001)> | x|, | x| z10%

You can select between Norm 1 and Norm 2 using the Display Mode (page 25). Pressing
displays the current mode settings.

163200E8 1+200

5. E-@3 | (Norm 1 display format)

1+200 '
@. @5 | (Norm 2 display format)

(All of the examples in this manual show calculation results using Norm 1.)

How to interpret exponential format

1.2€e11
1.2e+11

l_[_J

Mantissa Exponent

= 1.2x 10" =» 120,000,000,000

1.2e+11 indicates that the result is equivalent to 1.2 x 10'". This means that you should
move the decimal point in 1.2 eleven places to the right, because the exponent is posi-
tive. This results in the value 120,000,000,000.

Mantissa Exponent

1.2e-3

= 1.2x10°% =» 0.0012

1.2e-03 indicates that the result is equivalent to 1.2 x 103, 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.



ECalculation Execution Display

When the calculator is busy drawing a graph or executing a long, complex calculation
or program, a black box (M) flashes in the upper right corner of the display. This black
box indicates that the calculator is performing an internal operation.

AL

EWhen Errors Keep Occurring...

If you find that errors keep occurring when you try to perform an operation, use the fol-

lowing procedure to bring the calculator back to its initial settings and try again.

(1) Press (M to display the Main Menu.

(2) Use the cursor keys to highlight the COMP icon and then press E&.
(3) Press @) (Deg)Ed to set degrees as the angular unit.

(4) Press Em@sAFE)(Nrm)E8 to set Norm 1 as the display format.

Chapter
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Chapter 2 ll(Manual Calculations

Manual calculations are those that you input manually, as on the simplest of calculators,
They are to be distinguished from programmed calculations. This chapter provides var.
ious examples to help you become familiar with the manual calculation capabilities of the

unit.

2-1 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.

eCalculations are performed'internally with a 13-digit mantissa. The display is rounded
to a 10-digit mantissa before it is displayed.

Example Operation Display
23+45-53=-255 23634.5853@E -255 ¢
56 (—12)+(—2.5)=268.8 56831283

©2.5E9 268.8
12369 x 7532 x 74103 = 12369E375323
6.903680613x 10 ' 741032 | 6.903680613e+12
(6903680613000)
(4.5x10)x(-2.3x10"") 4.597503©)2.369
=-1.035x1073 @796 —1.0356-03
(_ 0.001035) (Norm 1 display format)
AN
(2+3)x10%=500 026330083 169268 500,
*(02€330JE2 does not produce the correct result. Be sure
to enter this calculation as shown.
(1x10%)+7=14285.71429 195769 14285.71429
(1%10°)+7-14285
=0.71428571 1956378142856 0.71428571

=

«For mixed arithmetic calculations, multiplication and division are given priority over addition

and subtraction.

Example Operation Display
3+5x6=33 35636 33.
7X8__4x5=36 7E83824E3501 36.
1+2-3x4+5+6=6.6 1020838034685836 = 6.6
@ Calculations Using Parentheses

Example Operation Display
100-(2+3)x4=80 100@[02E330)84E 80.
2+3x(4+5)=29 2033830463506 29.

*The final closed parentheses (immediately before operation
of the & key) may be omitted, no matter how many are
required.
(7-2)x(8+5)=65 O7@20[O8EA564 | 65.
*A multiplication sign immediately before an open parenthe-
sis may be omitted.
10-{2+7%(3+6)}=—-55 1082837036369 —55.
|n this manual, the multiplication sign is always shown.
gx—gi‘=(2xs+4)+5=2 [02633E340)E568 2.
Sx818x8 0125 (0563663663806
X 015634E312030)6 0.8125
19 20
(1.2x107) - [{(2.5%x10%) 1.2E619@02.569
><—1—ga]=4.5><10‘° 2083363100006 4.56+18
T2 s=03 6EM4B50)E 0.3

*The above is identical to 6EB4E35E3.
1




2-2 Units of Angular Measurement

*See page 23 for full details on specifying the unit of angular measurement.

*Once you specify a unit of angular measurement, it remains in effect until you specify
a different one. The specification is retained even if you switch power off.

sThe following calculations cannot be performed in the BASE Mode.

Example Operation Display
Result displayed in degrees.
To convert 4.25 rad to @M @E(ED (Deg)@d
degrees. 4.25[) ()2 243.5070629

47.3° +82.5rad =4774.20181°

47.36382.5FE)(NEY

4774.20181

2-3 Trigonometric and Inverse Trigonometric Functions

*Be sure to set the unit of angular measurement before performing trigonometric func-
tion and inverse trigonometric function calculations.
*The following calculations cannot be performed in the BASE Mode.

Example - Operation Display

sin 63°52'41” =0.897859012 @M EMED (Deg)@d

(sin) 6 3 () W (Fa) (DMS)

E(o > »)52EN (o » ») 41
Fi(o »)Ed 0.897859012

cos (Zrad ) =0.5 ER@E) (Rad) &2
EOERN@mE30IEE 0.5

tan(— 35gra) = - 0.6128007881 EREEE) (Gra)@d
(=) 35@E9 —0.6128007881

2.sin 45° x cos 65° [ @81} (Deg) &8
=0.5976724775 2R3 4563696569 0.5976724775

L Can be omitted.

1

cot30° =W 1 8@30@ 1.732050808

=1.732050808

2_4 Logarithmic and Exponential Functions

«The following calculations cannot be performed in the BASE Mode.

log 1.23 (10g101.23) =

Example Operation Display
(g 1.23 ) 0.08990511144
8.990511144x 102
In90 (I0g90) = 4.49980967 [m90E= 4.49980967
EME)1.23E3 16.98243652

10"23=16.98243652

(To obtain the antilogarithm of common logarithm 1.23)

e*%=90.0171313
(To obtain the antilogarithm of n

10% e *+1.2410%°

=422.5878667

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

~3*= - (8x3x3x3)=-81
5.6%%=52.58143837

_ 1
123 (=1237)
=1.988647795

Ered4.5e9

atural logarithm 4.5)

ED4REmEo4E3
1.20@[2.36

O@3D)A4E

©3RAJ4E8

5.6(A)2.3E9

7612369

90.0171313

422.5878667

81.

—-81.

52.58143837

1.988647795




2-5 Hyperbolic and Inverse Hyperbolic Functions

*The following calculations cannot be performed in the BASE Mode.

Example Operation Display
sinh 3.6 = 18.28545536 R @HED(HYP)
(Fi)(snh)3.6[Eg 18.2854553¢
-1/20
cosh (ﬁ) =0.7953654612 G ED) (HYP)

E&l(esh~)([D20@ 15006

Determine the value of x when tanh 4x=0.88

_ tanh~'0.88
4
=0.3439419141

X

MWW E) (HYP)
Fg(tnh~")0.88ER4 9

0.7953654612

0.3439419141

2-6 Other Functions

+The following calculations cannot be performed in the BASE Mode.

Example Operation Display

V2 + V5 =3.65028154 EA2EEND5E9 3.65028154
(-3P=(-3)x(-3)=9 O@30E)E 9.
_32=-(3x3)=-9 ©@3=Es -9.
22132+4%2+5°=54 2x3E33=363

4x3EA5E)E 54.
LY O3 ENExE4EREI0)
1.1 FNEIED 12.
3 4
gl(=1x2X3X..... x 8) 8 (s () (F2) (PRB) (F1) (x/) B 40320.

=40320

3[Z27=-3 ENDE27E3 -3.
%+%+é+é=o.s430803571 2 [ W E2) (PRB) ED) (/)

What is the absolute value of
the common logarithm of -2?

| Iog% | =0.1249387366

What is the integer part of
-3.57

What is the decimal part of
-3.5?

What is the nearest integer
not exceeding —3.5?

ERRIEI4E) (x!) ENEED
6 [E)(x!) B EIEBED (x!)
ENEIED

ERERE)(NUM)
(E)(Abs) g (C3EF40IE8

(6T () £3) (NU M)
F(In)©) 3.5

(58T (W £3) (NUM)
[F3)(Frc)©) 3.5

(R W E3) (NUM)
FE)(Intg)[=)3.5E9

0.5430803571

0.1249387366

-3.

-0.5




2-7 Coordinate Conversion

*Rectangular Coordinates

*Polar Coordinates

*Calculation results are stored in value memories | and J.

| J
Pol r [
Rec X y.

*With polar coordinates, # can be calculated and displayed within a range of
—180° <#=180° (radians and grads have same range).
*The following calculations cannot be performed in the BASE Mode.

Example Operation Display

To calculate r and 6° when (@) FD (Deg) @9
x=14 and y=20.7. (6P () F3) (COR) (E1) (Pol)

14EA()20.70)58 | 24.98979792 (r)

(Continuing) (1) B8 55.92839019

() () F4) (DMS) [F2) (s 7 ) 55°55742.2” (9)
To calculate x and y when 6@ F2) (Rad) &9
r=45and 0=2r rad. @R @) (COR)ED(Rec)
3 4.56R()([0263363

EME@EOI0IEY —2.25 (x)

(Continuing) (TG |  3.897114317 (y)

2_8 Permutation and Combination

»permutation eCombination
nCr=__n!

T (n—r)!

_ n!
nPf—(’n—_’,)_!

«The following calculations cannot be performed in the BASE Mode.

Example Operation Display

Iculate the possible
Igrrfger of different arrange- 10 EREDE)(PRB)
ments using 4 items selected F2)(nPr) 468 5040.
from among of 10 items.

10P4=5040

alculate the possible

:3rr(1:ber of different combina- 10 [ (Wi [F2) (PRB)
tions of 4 items that can be B (nCr A& 210.
selected from among 10
items.

10Ca=210



2-9 Fractions

eFractional values are displayed with the integer first, followed by the numerator and then
the denominator.
*The following calculations cannot be performed in the BASE Mode.

Example Operation Display
2 1 13
S+34=85 2@5E33H 1R4E 3113420,
=3.65 (Conversion to decimal) [a%) 3.65
*Fractions can be converted to decimal values and vice versa.
322 _811 Reducen 3@A56@78E 8411413,
(Continuing) {4 (<) 115113,

eFractions and improper fractions that can be reduced become
reduced fractions when you press a calculation command key.
Press [f(ds) to convert the value to an improper fraction.

S .
2578 * 4572

=6.066202547 x 10~* 12578E3 14572k | 6.066202547:-04

(Norm 1 display format)

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

1 05-025

2 1328568 0.25

*Calculations containing both fractions and decimals are cal-
culated in decimal format.

1301363134019 115a47.

]
-
~No

W=
Hl=

*You can include fractions within the numerator or denomina-
tor of a fraction by putting the numerator or denominator in
parentheses.

2_10 Engineering Symbol Calculations

Input engineering symbols using the Engineering Symbol Menu from the MATH Menu,
as described on page 35.

perform the following operation to change a displayed value to a corresponding Engineering
Mode.

S | I ED |

F(Eng)E { Eng o ’

Each time you perform this operation, the display changes between Engineering Mode

and standard (non-engineering) format.

#The unit automatically selects the engineering symbol that makes the numeric value fall
within the range of 1 to 999.

«The following calculations cannot be performed in the BASE Mode.

Example Operation Display
SRESA[ES) (Eng) B
999k (kilo) + 25k (kilo) 999 [ WmFe) (SY M) [Fe) ()
=1.024M (mega) F(k)EI25FE) (KB 1.024M
(60 @A (F4) (Eng) BF) 1024000.
() @R Fa) (Eng) (&9
9-+10=0.9=900m (milli) 93109 900.m
(Converts the displayed value to the next higher engineering
unit, by shifting the decimal point three places to the right.)
E(ENG) 0.9
FD(ENG) 0.0009k
(Converts the displayed value to the next lower engineering
unit, by shifting the decimal point three places to the left.)
' [FS)(ENG) 0.9
[FS)(ENG) 900.m
E)(ENG) 900000.,
FS(ENG) 900.m




2-11 Number of Decimal Places, Number of Significant”

Digits, Display Format

*See page 23 for details on specifying the number of decimal places.
*See page 24 for details on specifying the number of significant digits.
*See page 25 for details on specifying the display format.

Example Operation Display
100+ 6=16.66666666... 1008669 16.66666667
(4 decimal places) ER)@SA(F1) (Fix) 4 &) 16.6667
(gancels specification) (£3)(Nrm)&g 16.66666667
(5 significant digits) [F2)(Sci) 5 &) 1.6667e+01

(Cancels specification) [3)(Nrm)(Ee

*Displayed values are rounded off to the place you specify.

200+7x14=400

200837631463

3 deciimal places) [HF)@SA(ET) (Fix) 3 B9

(Calculation continues using display capacity of 10 digits)

20089769
1469

If the same calculation is performed using the specified

number of digits:

(The value stored internally is cut off to the number of decimal

places you specify.)

20083768
(68 () (£3) (NUM) [F4) (Rndl) &9
149

(Cancels specification) (i) @BRE) (Nrm) Be)
1

16.66666667

400.
400.000

28.571
28.57142857 x _
400.000

28.571

28.571

28.571 x _
399.994
399.994

9-12 Calculations Using Memory

«See page 36 for details on value memories.

Example Operation Display
193.2mWAE 193.2
193.2+23=8.4 (AEI23E9 8.4
193.2+28=6.9 REEI28E 6.9
1/93;+42=4.6 TN(RE42ED 4.6
9x6+3__ 4 45 93613 EREES 57.
7-28 O7@20R8EmOE a0.
(W) (B) W (C)E8 1.425
«The same result can be produced by entering (09E36E33
DB007&820880)6. .
23+9=32 2309 E)E 32.
53-6=47 530669 47.
~)45%x2=90 () () 3 ) (g () [ (B) &8 79.
99 +3=33 4532 90.
Total 22 () (B) G ) () (=) () (B) ) -11.
998336 33.
0P ) 0 ) o) (=) () (B () 22.
12%(2.3+3.4)-5=63.4 2.3633.4ERE)E 5.7
30x(2.3+3.4+4.5)-15 128@WER569 63.4
x4.5=238.5 4.5=mRR)ES 4.5
30E3(Omrm(6) E3 [ (R)
D@15EmEE 238.5

*Multiplication signs (x) immediately before memory names

can be omitted.




2-13 BASE Mode Caiculations

EConversions
Example Operation Display
(24 (BASE) B
To convert 2A:6 and 2745 to B (Dec) &8 0
decimal
EE)(d~0)F2)(h) 2AE8 42
F9(0)274 3 | 188
To convert 12345 and 1010, MEDEF) (Hex) B9 00000000
to hexadecimal B~ 0)E(d) 1236 00000075
F)(b) 101069 0000000A
B Negative Values
Example Operation Display
(3 (BASE) (B9
Negative of 110010, B (Bin)EE | 0000000000000000
ES(LOG)ED(Neg)
1100103 | 1111111111001110
B Arithmetic Operations
Example Operation Display
[#ew) (BASE) [B)
MBF2)(Hex) B8 00000000
123 X ABC16 = 37AF44¢ @(d~0)(0)123
ABCfg 00037/AF4
=228084+o Em(E) (Dec) e 228084
76545 - 1210 = 334333333310 @ (Dec) 0
=516g [F5)(d ~ 0)F4)(0) 7654 63
1269 334
EDF8)(Oct) g 00000000516

*Fractional parts are cut off before results are displayed.
L

gLogical Operations

+See page 46 for details on the logical operations menu.

19;6 AND 1A16=1816

238 OR 615=63s

10102

516 XOR 316=0616

2A16 XNOR 5D16 =
FFFFFF88,

Negation of 12345

Example Operation Display
(ke (BASE) )
[BF2)(Hex)Ed 00000000
198 (LOG)(F)(and) 1AEg 00000018
MEDF)(Bin)Ex) | 0000000000000000
11102 AND 36g=1110 1110F8)(LOG)[F3)(and) B
[Fs)(d ~ 0)[F2) (0) 3628 | 0000000000001110
MEMEFEL(Oct) 8 00000000000
23(F8)(LOG)[F8)(or) 616 00000000063
M E[F)(Hex) B8 00000000
12056 OR 11012=12D1s 120{F8)(LOG)(F4) (or) @D
F)(d~0)E)(b)1101E8 0000012D
MEDF)(Bin)Ed | 0000000000000000
10102 AND (A1 OR 74¢) = 1010(F8)(LOG)[E3)(and)
[OEMEFES)(d ~ 0)E2)(h) ABD
E8)(LOG)[E3) (or) EDES)(d ~ 0)
[F2(h)70]Es | 0000000000001010
MEDEFEI(Hex)Ed 00000000
5(Fe)(LOG)(Fs)(xor) 38 00000006
M EN(F)(Hex) @9 00000000
2AF8)(LOG)(Fe)(xnor) 5D Ed FFFFFF88
MM EMFE)(Oct)Ed 00000000000
(Fe)(LOG)[F2)(Not) 12348 37777776543
MEMEFE)(Hex) B9 00000000
Negation of 2FFFEDs [e)(LOG)[F2)(Not)
2FFFED @ FFDO0O12




Differential and Integration Calculations
*

3-1 How the Unit Calculates Differentials
3-2 How the Unit Calculates Integrations




Chapter 3 |||[Differential and Integration Calculatio@

This chapter provides procedures for performing differential and integration calculations,

3-1 How the Unit Calculates Differentials

The following is the input format for differentials:
() @@ f (x) @R () a @D A x 0]

Increase/decrease of x
Point for which you want to determine the derivative

d/dx(f(x), a, Ax) — d%f(a)

The differentiation for this type of calculation is defined as:

Fla)=lim fla+Ax)-f(a)
Ax—0 Ax
In this definition, infinitesimal is replaced by a sufficiently small Ax, with the value in the
neighborhood of f” (a) calculated as:
oy v Jla+Ax)—f(a
ra=T@ran-sa
Ax

In order to provide the best precision possible, this unit employs central difference to per-
form differential calculations. The following illustrates central difference.

y
Ay y=1(x)
Ax
Sfla+Ax)-fla—Ax)
2Ax
vy
Vx
X
0 a—-Ax a a+Ax

The slopes of point a and point a + Ax, and of point @ and point @ — Ax in function y = f(x)
are as follows:
fla+ax)-fla) _ Ay  fla)-fla-Ax) _ vy
Ax Ax Ax Vx

In the above, Ay/Ax is called the forward difference, while Vy/Vx is the backward difference
To calculate derivatives, the unit takes the average between the value of Ay/ax and vy/ Vx.
thereby providing higher precision for derivatives. ’

This average, which is called the central difference, is expressed as:

ooV (fla+Ax)-fla) | fla)-fla—Ax)
f(a)—2( Ax * Ax )
_fla+Ax)-fla—Ax)
B 2Ax

mTo Perform a Differential Calculation

To determine the derivative at point x =3 for the function y=x%+4x2+
x—6, when the increase/decrease of x is defined as Ax=1e-5.

Input the function f(x).

StifT]
Fa] +)

d/dz (XA3+4X2+X-6
(GN[ED -+ (£33 -

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

B)EMe)

d/dz (X"3+4X2+X-6

v 3,

Input Ax, which is the increase/ d/dz (XA3+4X2+X-6

decrease of x. ,3,1e-5) _

AEI=E0R)

B9 d/dr (X23+4X2+X-6
, 3, 1e-5)

52.

*Note that only x can be used an expression in the function f(x). All other variables (alpha
characters, r, 0) are regarded as constants, and the values stored for them in value
memory are applied for the calculation.

*Input of Ax for the increase/decrease of x can be skipped. When you do, the unit auto-
matically uses a value for Ax that is appropriate for the value of x=a, which you speci-
fied as the point for which you wanted to determine the derivative.

*The precision of the above operation is generally +1 at the least significant digit.

— 71 —



B Applications of Differential Calculations
eDifferentials can be added, subtracted, multiplied and.divided with each other.

=@, L@ =g
Therefore:
f(a)+g°(a), f(a)x g’(a)

eDifferential results can be used in addition, subtraction, multiplication, and division, and
in functions.

2x°(a), log(f’(a))
*Functions can be used in any of the terms (f(x), a, Ax) of a differential.

d, . )
E(smxﬂ:osx, sin0.5)

*You cannot use a differential as the term of an integral or another differential.

*Pressing @ during calculation of a differential (while the cursor is not shown on the
display) interrupts the calculation. After interrupting a calculation, you can use @ and
® to recall the differential formula. Pressing B executes the displayed formula again.

*Always perform trigonometric integrations using radians (Rad Mode) as the unit of angular
measurement (page 23).

eDifferential calculations use value memories F through H for storage, deleting any con-
tents that were previously stored. This also means that you cannot use these value
memories during differential calculations.

Value Memory F G H
Data Stored a Ax df(a)ldx

In addition to the above, the value for derivative a is stored in value memory X.

3.2 How the Unit Caiculates Integrations

The following is the input format for integrations:
) 03 f (x) 6 (2] g [R) (2] b ) (5] n O

L— Number of Divisions (value for n in N=2" n is
End Point an integer from 1 through 9)

Start Point
y [ (fx), a, b, n) = [’ f(x)dx, N=2"
f(b) y= f(x)
fla)

Area of _L"f(x)dx is calculated

X

ol a \__ﬁ,_«b
N number of divisions

Integration calculations are performed by applying _Si_rqpson’s Rulg for the f(x) function
you input. This method requires that the number divisions be defined as N=2", where
the value of n is an integer in the range of 1 through 9. If you do not specﬁy a.value .for
n, the calculator automatically assigns a value in accordance with the integration being
performed. ' .
As shown in the illustration above, integration calculations are performed by calculatnn.g
integral values from a through b for the function y = f(x) where agx;b, an(_i flx)=0".
This in effect calculates the surface area of the shaded area in the ||Iu_strat|on.

*If f(x)<0 where a=x=b, the surface area calculation produces negative values (sur-

face areax —1).

Also note that the calculator uses the following value memories to store data during in-
tegration calculations.

Value Memory K L M N
S f(x)ax

Data Stored a b N=2"




BTo Perform an Integration Calculation
To perform the integration calculation for the function [*(2x2+ 3.+ 4)dy

Input the function f(x). X2+3X+
MENER)EEEE) | F(eXerax+a, ]
EeIER@EM)
Input the start point and end
ot nd [](2X2+3X+4. 1. 5. _
OERDEED
Input the number of divisions. | f (2X2+3X+4. 1. 5.6
@®©0 ) -
The result takes a few
ds to appear on
&= [ (2X2+3X+4, 1. 5. 6 || measar
)
134. 6666667

You can confirm the parameters of this calculation by recalling the values stored in the
value memories.

e 5 1 a
EROES L 5 |v
EE0ES ' . ga. |V
RN N 134. 6666667

-f ({) can use the X value memory name only. If you use any other value memory name,
it is regarded as a constant and the corresponding memory contents are applied.
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mApplication of Integration Calculation
eIntegrals can be used in addition, subtraction, multiplication and division.

j;"f(x)dx+_/;dg(x)dx

o|ntegration results can be used in addition, subtraction, multiplication and division, in
functions.

2 x [ f(x)dx,
log (,"/(x)dx)

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

08 05 (sinx +cosx)dx

= [ (sinx + cosx, sin 0.5, cos 0.5, 5)

eYou cannot use an integral as the term of a differential or another integral.

oPressing @3 during calculation of an integral (while the cursor is not shown on the dis-
play) interrupts the calculation. After interrupting a calculation, you can use @ and ®
to recall the integral formula. Pressing B9 executes the displayed formula again.

«Always perform trigonometric integrations using radians (Rad Mode) as the unit of angular
measurement (see page 23).

s|ntegration calculations use value memories K through N for storage, deleting any contents
that may be already stored. This also means that you cannot use these value memories
during integration calculations.

In addition to the above, the value that represents division beginning point a is stored
in value memory X following completion of the integration calculation.

This unit utilizes Simpson’s rule for integration calculation. As the number of significant
digits is increased, extended calculation time is required. In some cases, calculation results
may be erroneous even after considerable time expires in calculation. In particular, when
significant digits are less than 1, an ERROR (Ma ERROR) sometimes occurs.

eIntegration involving certain types of functions or ranges can result in relatively large
errors being generated in the values produced.



*Note the following points to ensure correct integration values.
(1) When cyclical functions for integration values become positive or negative for differ.

ent divisions, perform the calculation for single cycles, or divide between negative
and positive, and then add the results together.

flx)

Positive
part (S)

a Negative part (S
c

Vb

L”f(x)dx:L[,‘f(x)dxl+ l(—f[bf(x)dx)l

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 fluc-
tuation areas into smaller divisions), and then add the results together.

f(x)

0|ar,xzxanb

L ryax= [ peyax+ [ 2 faeydes v [ peeyax

Statistical Calculations

4-1 Single-Variable Statistical Calculations

4-2 Paired-Variable Statistical Calculations

4-3 Things to Remember during Statistical Calculations
4-4 Examples of Statistical Calculations



Chapter 4 |l| Statistical Calculations )

There are two types of statistical calculations: single-variable statistical calculations pey.
formed using standard deviation, and paired-variable statistical calculations performed using
regression.

Regression calculations can be performed using linear regression, logarithmic regres.
sion, exponential regression and power regression.

No matter what type of statistical calculations you decide to perform, you can tell the unj
to either store the statistical data or not to store the data. Choosing storage of data causeg
the data you input to be stored in special statistical data memory. Choosing non-storage
of data causes the data you input to be processed and discarded as soon as you inpy
it. If you choose to store the data, be sure to clear memory contents before beginning
calculations.

4-1 Single-Variable Statistical Calculations

You should use the Standard Deviation Mode to perform single-variable statistical calcy-
lations. In this mode, you can calculate the population standard deviation, the sample
standard deviation, the mean, the sum of squares of the data, the sum of the data, ang
the number of data items.

B To Enter the Standard Deviation Mode without Data Storage
Highlight the SD icon on the Main Menu.

(e
OQ@®
Press B8 to display the Standard Deviation (SD) Mode.
& RUN / sD |
T S—data : NON-
The first line of the SD Mode Set Up S—eraph: NON-
Display should show *‘S-data : NON-"". I G—type : REC/CON
it shows ‘““S-data : STO” you have to angle . Dee
change the set up using the procedure display :Nrmil
described on page 20. M—-D/Cpy: M—-Disp
DTlCL I

The unit uses the following value memories to store values. Do not use these memories
for storage if you plan to perform statistical operations.

value Memory U Vv w

Statistical Data L x2 T x .

«When drawing a graph for single-variable statistical data, STAT GRAPH must be set
to the DRAW Mode (page 20).

o To input data

— To input the data 10, 20, 30

EAEEE)(Scl) p9Em
10ED(DT)20E(DT) 30EN(DT)

[Example 2] To input the data 10, 20, 20, 30

10(F)(DT)20(F)(DT)(F)(DT)30F)(DT)
Note that simply pressing [E1)(DT) inputs the previously entered data.

.

:

— To input the data 10, 20, 20, 20, 20, 20, 20, 30
10E)(DT)20E3)(;) 6ED(DT) 301 (DT)

Note that you can input multiple data items by entering the data, pressing (F3)(;), and then
entering the number of data items.

!

o To delete data
Example 1| Data input sequence: 40(F)(DT)20()(DT)30()(DT)50ED(DT)
To delete the 50(F1)(DT) (last data item entered), press [F2)(CL).

Data input sequence: 40F)(DT)20E)(DT) 30 (DT) 50E)(DT)
To delete the 20E)(DT), enter 20(Fz)(CL).

Data input sequence: 30(E)(DT)50E)(DT) 120E)(;)

To delete the 120(3)(;), press 08.
Example 4 | Data input sequence: 30(£1)(DT)50(E1)(DT) 120()(;) 31

® P @ Es)

The following are the operations that are available from the function display at the bottom
of the screen. Press the function key below the operation you want to perform.

E)(DT) Inputs data
Clears data
Used to input the number of data items
Statistical/representative menu
Sum data menu
Probability distribution menu

To delete the 120(F3)(;)31, press 08.

Data input sequence: 30E)(DT)50E)(DT) 120E)(;) 31ED(DT)
To delete the 120(€3)(;)31(E)(DT) (last item entered), press (F2)(CL).

Data input sequence: 50(E)(DT)120E3)(;)31F)(DT)30E(DT)
To delete the 1203)(;)31ED(DT), enter 120E)(;)31EB)(CL).

_79..
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B To Enter the Standard Deviation Mode with Data Storage T

RUN / sD

@(SD)@ S—data : STO
The first line of the SD Mode Set Up S—graph: NON-
Display should show “‘S-data : STO”. If G—type REC/CON i
it shows ‘“S-data : NON-" you have to angle . Desg
change the set up using the procedure display:Nrmi
described on page 20. M-D/Cpy: M-Di sp

DT b [P0

DERE® R
The following are the operations that are available from the function display at the bottom
of the screen. Press the function key below the operation you want to perform.

FE)(DT) Inputs data

[F2(EDIT) . - Edit function menu

E(;) ... - Used to input the number of data items
F9(DEV) .. - Statistical/representative menu

() ...... . Sum data menu

E8(PQR) ............... Probability distribution menu

*Lx2, Ex, and n data are stored in their own memory area, and so they do not use valyg
memories.

*See pages 91 and 154 for the formulas used to calculate standard deviation, mean, ang
probability distribution.

*The maximum value is the largest value input for X, while the minimum value is the
smallest value input for X.

*The median is the center value when the data is sequentially arranged in the ascending

order. If a frequency value of any data item is zero, negative, contains a fraction part,
or is greater than 10'°, an Ma Error oceurs.

® To input data

To input the data 10, 20, 30

Before actually beginning data input, use the following sequence to delete any data that
may already be stored inside the special statistical data memory.

EJ(EDIT) [PEL (NS B
B @ ®

(E3)(ERS) @ ERASE ALL DATA @
G

E)(YES) @—m(
)

10E)(DT)20(E)(DT) 30F)(DT)

A313043-9

i 20, 30
2] To input the data 10, 20, 20,
10(F)(DT)20([)(DT)[E)(DT)30(F1)(DT)
that simply pressing (F1)(DT) inputs the previously entered data.
Note

— i 20, 20, 20, 20, 20, 20, 30

le 3| To input the data 10, 20, 20,

w 10(F)(DT)20E)(;) 6(F1)(DT)30(EN(DT) .

hat you can input multiple data items by entering the data, pressing [3)(;), and then

Note t g the number of data items.

enterin
¢ To edit data items stored in memory

50 to 54
ample| To change .
unction menu at the bottom of the SD Mode set up display, press E2)(EDIT)
m ’
forostart the editing operation.

(F2J(EDIT)
X f
OO0 1 52 1
2 52 1
3 1
4 58 2
5 56 1
50.
DEL [INS B
X f
&M@ ) 52 1
2 52 1
3 DR 1
4 58 2
5 56 1
54_
DEL [INS EGB
X t
&g 1 52 1
2 52 1
3 54
4 58 2
56 1
s 1.
DEL [INS




After you finish editing the data, press and then [E8)(CAL) (see page 91). 3]
o [ead=> T T

E(cAL) |10 o o e W |

® To delete specific data items stored in memory

To delete 54

From the function menu at the bottom of the SD Mode set up di
splay, press E
to start the editing operation. P spay. P B o

[F2)(EDIT)
®® X f
1 52 1
2 52 1
3 I 1
4 58 2
5 56 1
54.
[BEL [INS
()
[F)(DEL) X __f
1 52 1
2 52 1
3 IR 2
4 56 1
58.
[DEL [INS'

After you finish deleting the data, press and then ([Eg)(CAL) (see page 91).

¢ To insert data items into data stored in memory

To insert 0 between 52 and 58
From the function menu at the bottom of the SD Mode set up display, press F2(EDIT)
to start the editing operation.

E(EDIT)
®@® T
1 52 1
2 52 1
3 2
4 56 1
5 45 1
58.
DEL [INS [E3B
2
FJ(INS) X !
1 52 1
2 52 1
3 IR 1
4 58 2
5 56 1
[DEL [INS'

After you finish inserting the data, press and then [EgJ(CAL) (see page 91).

HPerforming Single-Variable Calculations
After inputting the data, select the type of operation you want from the function menu
at the bottom of the SD Mode set up display. Press one of the following function keys
to display @ menu of available operations.

[F3)(DEV) Statistical/representative menu

FB(E) ... ... Sum data menu

Fe)(PQR) ... Probability distribution menu
Each of these menus is described in detail below.

Without data storage (S-data : NON-)

o Statistical/Representative Menu

I X iod
® ® &

(F4)(DEV)




Mean of x-data

... Population standard deviation of x-data
.. Sample standard deviation of x-data
Mode value for input data

With data storage (S-data : STO)

® Statistical/Representative Menu

[FJ(DEV) x0n-] O
& @ ®
(1[5 [P Mean of x-data
F(x0n) o Population standard deviation of x-data
E)(xon-1) .coconenen. Sample standard deviation of x-data
[3[( 2 J Representative calculation menu

® Representative Menu

B©) | Woa
B ®
[FE3(Mod) ................ Mode value for input data
FJ(Med) ................ Median value for input data
FJ(Max) . .. Maximum value for input data
[F4)(Min) Minimum value for input data
® Sum Data Menu
@(E) x| Lx
® B ®
ED(ZXD) o, Sum of squares of x-data
FJ(Zx) ... .. Sum of x-data
B)(n) oo Number of x-data items

® Probability Distribution Menu
[E8)(PQR)

Normalized variation t (x)
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4-2 Paired-Variable Statistical Calculations

you should use the Regression Mode to perform paired-variable statistical calculations.
In this mode, you can perform linear regression, logarithmic regression, exponential regres-
sion, and power regression.

@ To Enter the Regression Mode without Data Storage
Highlight the REG icon on the Main Menu.

®>@QO®
press @9 to display the Regression (REG) Mode.
RUN / LIN-REG
S—data : NON— -

The first line of the REG Mode Set Up S—graph: NON-
Display should show ‘‘S-data : NON-"". If G—type : REC/CON
it shows *‘S-data : STO” you have to ans le . Des
change the set up using the procedure SI i Sgéay Nl\l;lmg)
described on page 20. py. is

DTI[CL IENGEY IEDGE -

B EE BB ®

The following are the operations that are available from the function display at the bottom
of the screen. Press the function key below the operation you want to perform.

F)(DT) Inputs data

F2)(CL) ... Clears data

F)(,) ..... ... Inputs comma between x- and y-data
[Fa)(DEV) Statistical menu

[0 IR Sum data menu

F8)(REG) ... Regression/estimated value menu
The unit uses the following value memories to store values. Do not use these memories
for storage if you plan to perform statistical operations.

Value Memory P Q R V] \Y w
Statistical Data Zy? Ly Txy Tx? Zx n

e*When drawing a graph for paired-variable statistical data, STAT GRAPH must be set
to the DRAW Mode (page 20).

BTo Enter the Linear Regression Mode

EEP@@®O®
ED(LIN)ED

The linear regression formula is y=A+Bx.

RUN ~ LIN-REG



® To input data for linear regression

To input the data 10/20, 20/30, 20/30, 40/50
ENEHE)(Scl) B8 ED
10E(,) 20[F)(DT)
20{E)(,)30E)(DT)
E)(DT)
403)(,) 50EN(DT)

To input the data 10/20, 20/30, 20/30, 20/30, 20/30, 20/30, 40/50

10(E)(,)20(F)(DT)
20()(,)30@MZ)5F)(DT)
40(3)(,)50[F)(DT)

Note that you can input multiple data pairs by entering the data, pressing @B, ang
then entering the number of data pairs.

® To delete data

Data input sequence: 10E3)(,)40E(DT)
20(EJ(,) 20(F)(DT)
30{)(,)30(F1)(DT)
40(3)(,)50(F)(DT)

To delete the 40E)(,)50(ED(DT) (last data pair entered), press F2)(CL).

Data input sequence: 10E3)(,)40FD(DT)
20(3)(,)20(F)(DT)
30([3)(,)30(E)(DT)
40(E)(,)50

To delete the 40(E3)(,)50, press B8.

Data input sequence: 10E3)(,)40FE)(DT)
20(3)(,)20F)(DT)
30(3)(,)30ED(DT)
40(F3)(,)50[F)(DT)

To delete the 20[3)(,)20FE)(DT), enter 20([3)(,)20F2(CL).

B To Enter the Logarithmic Regression Mode

BROOO®
(2)(LOG) Em

RUN / LOG—REG—‘

The logarithmic regression formula is y=A + B-Inx.

o To input data for logarithmic regression A
jnput data using the same procedures as described for linear regression on page 86.

¢ To delete data . )
Delete data using the same procedures as described for linear regression on page 86.

The following shows the equivalent values between linear regression and logarithmic
regression.

Linear Regression | Logarithmic Regression
Zinx

(nx)?

Zinx-y

ETo Enter the Exponential Regression Mode

EER@®OO®
) (EXP) (BT

RUN 7 EXP-REG

The exponential regression formula is y = A«e®* (Iny =InA + Bx).

o To input data for exponential regression _
Input data using the same procedures as described for linear regression on page 86.

o To delete data

Delete data using the same procedures as described for linear regression on page 86.

The following shows the equivalent values between linear regression and exponential
regression.

Linear Regression | Exponential Regression
Zy Ziny
Ly? Z(ny)?
L xy LZx-ny




B To Enter the Power Regression Mode

HEOOO®
E(PWR) BT

The power regression formula is y=AexB (Iny=InA + Binx).

® To input data for power regression

Input data using the same procedures as described for linear regression on page §g,

® To delete data

Delete data using the same procedures as described for linear regression on page 86,

The following shows the equivalent values between linear regression and power regression,

mr Regression | Power Regression
Zx Zlnx
£x? Z(Inx)?
Zy Ziny
Ly Z(Iny)®
Zxy Zinx-Iny

BTo Enter the Regression Mode with Data Storage

FW(REG) g

The first line of the REG Mode Set Up
Display should show “‘S-data : STO”". If it

RUN / LIN-REG
S—data : STO
S—egraph: NON-

shows "S-data : NON-"" you have to change g; é)ll g e . ggg/CON

the set up using the procedure described display . Nrmil

on page 20. M-D/Cpy: M-Disp
OCTEVER [REG)
& @ ® )

RUN / PWR—REQ|

owing are the operations that are available from tr)e function display a: the bottom
reen. Press the function key below the operation you want to perform.

o Inputs data )

.. Displays an edit function menu

.. Inputs comma between x- and y-data

Statistical menu

Sum data menu

Regression/estimated value menu

The foll
of the S

2 vx, n, Zy? £y, and Lxy data are stored in their own memory area, and so they
.gg r;ot u,se value memories.

i ata . : . i
.hTz)I::v'v)i:; i:put procedures can be used to input data for linear, logarithmic, exponential,
The

and power regression.
—m input the data 10/20, 20/30, 20/30, 40/50 _
ggforg actually beginning data input, use the following sequence to delete
any statistical data stored in memory.
F2(EDIT)[F)(ERS)(F1(YES)
10[E3)(,) 20(E)(DT)
20E3)(,)30E)(DT)

EN(DT)
40(E3)(,)50F)(DT)

To input the data 10/20, 20/30, 20/30, 20/30, 20/30, 20/30, 40/50

10[)(,)20F)(DT)

20(3)(,)30@M(ZI5(ED(DT)

40(F3)(,)50F)(DT)
Note that you can input multiple data} pairs by entering the data, pressing @), and
then entering the number of data pairs.

dit data ) _ _
; I:zaige delete, insert, or clear data, press [F2J(EDIT) tp display t.he edit f\_mcltlo(r; rtnez:
agd then p'erform the same procedures as those described for single-variable data

pages 81 to 83.



MPerforming Paired-Variable Calculations

After inputting the data, select the type of operation you want from the function me

at the bottom of the REG Mode set up display. Press one of the following function keyé
to display a menu of available operations.

[FI(DEV) ................ Statistical menu
(GE[0) R Sum data menu
F8(REG) ............... Regression/estimated value menu

Each of these menus is described in detail below.

® Statistical Menu

‘a

E(DEY) [z [xonxon [ TyonLor)
® P ® F)
ENX) o Mean of x-data
E(xan) ........ .. Population standard deviation of x-data
B)(xon-1) . .- Sample standard deviation of x-data
F(p) ... .. Mean of y-data
@(,V(In) ........

.. Population standard deviation of y-data
............. Sample standard deviation of y-data

® Sum Data Menu

(D)
® @ )
E)(Ex?) Sum of squares of x-data
FJ(Zx) . Sum of x-data
EB)n) .......... . Number of items
FI(Zy?) - Sum of squares of y-data
FE)(Zy) - Sum of y-data

Sum of products of x-data and y-data

® Regression/Estimated Value Menu

Eg(REG)

B @ EE ®

Constant term A

-.. Regression coefficient B
Correlation coefficient r

Estimated value of x

Estimated value of y

,90_

4-3 Things to Remember during Statistical Calculations

i i i istical data, be sure to press and then
i elete, insert, or otherwise edit statis e _ r
At \tlm::calculate the statistical results before inputting new data or performing gr;_y
(CAL?CSIation. You should also press [ followed by [Fe)(CAL) after you delete the statisti-
o:;e;;i memory using Scl (EBEEBE)(Scl)Bs).
[

4 4 Examples of Statistical Calculations

following are the formulas used by the unit to calculate standard deviation and mean.
The

«Standard Deviation

Using all data from a finite poptg
" (xi— X )2 2_ 2 lation to determine the standart
E’(X'—X) = Lx (Ex) Im deviation for the population
0n= n

n

™=

Using sample data from a popt.g
i—X)? 2_ 2/n | lation to determine the standart
= i 1(x, x) = Ex"-(Xx) deviation for the population
On-1— n—1 n—1

oMean

x= n n
Example Operation Display
Data 55, 54, 51, 55, 53, 53, &R EN@ @ (F2)(NON) @D
54,52 EREBE)(Scl)EHED 0.
, (Clears memory)
55(F)(DT)54(F)(DT)
51F)(DT)55F1(DT)
53(F)(DT)FE)(DT)54(F1(DT)
52(F1)(DT) 52.
*You can press the function keys to obtain results in any

sequence.

(Standard deviation on) [Fa)(DEV)[F2)(xon)Exs
(Standlard deviation on - 1) [E3)(xon - 1)EE

1.316956719
1.407885953

(Mean x) [F1) (¥ )9 53.375

(Number of data n) EIT)(F8)(L)[FE3)(n ) EE 8.
(Sum total £x) [F2)(Zx)([Eg 427.

(Sum of squares Zx?) (F)(Zx?)Es 22805.




To calculate the deviation of
the unbiased variance, the

(Continuing) [EMF4) (DEV)

difference between each da- &
:juarz\a, and mean of the above (xon-1) @60 1.982142857
S5EFE)(x)E 1.625
548E) () B 0.625
51 B_El(x)@] —-2.375
Det:r‘rjril;?'eibthg following: (PQR) :
Q distriblljxttlig: E(P(0.2005 0.57926
:qd?sif:{g?j?g?]n F2(Q()0.250)E9 0.098706
FB)(R()30JEY 1.356-03
Fa(t()58 3.511884584
To
o ™| EOEOO@E(STOM :
Clas: no. | Value | Frequency 110E8(;) 10EOT) 110.
IO e 130E)(;)31E(DT) 130,
i :gg 23 150()(;)24F)(DT) 150.
M o0 : 170F)(DT)E(DT) 170.
170.
190F)(DT)E)(DT)E(DT) 190.
190.
190.
F)(Z)E3)(n) E8 70.
ENF8(DEV)F) (¥ ) B8 137.7142857
F3)(xon-1)E8 18.42898069
'hl‘A?ndetermine Med, Max and F(O)E(Med)Bd 130.
F3)(Max)Ed 190.
F&(Min){Eg 110.

o Regression

The following are the formulas the unit uses to calculate constant term A and regression
coefficient B for the regression formula y=A+Bx.

Ly-BIx
_wy-==s
n

_ nEZxy—LxLy

nex2—(Lx)?

The following is the formula the unit uses to calculate correlation coefficient r and estimated

values of x and y.
neLxy—LxLy

" - G - P

y—A
B

/{,=A+Bx X=

@Linear Regression

Example Operation Display
«Relationship between tem- ENEB@ D E(NON)
perature and the length of @@ E(LIN)ED
a steel bar EREH[E) (Scl) e Em 0.
(Clears memory)
Temperature Length
10°C 1003mm 10(3)(,)1003FE(DT) 10.
15°C 1005mm 15(3)(,) 1005F(DT) 15.
20°C 1010mm 20@3)(,)1010FED(DT) 20.
25°C 1011mm 25@F)(,)1011E)(DT) 25.
%0°C 1014mm 306)(,)1014E)(DT) 30.
. (Constant term A)
The data in the above table
can be used to obtain the E9(REG)ED(AES 997.4
terms of the regression for- (Regression coefficient B)
mula and the correlation F2)(B)Ed 0.56
coefflclgnt. Based on the . (Correlation coefficient r)@(r)@ 0.9826073689
regression formula, the esti-
mated length of the steel bar (Length at 18°C) 18(F3)(7) 1007.48
at 18°C and the temperature
. (Temperature at 1000mm)
when the bar is 1000 mm 100068 (%)E 4.642857143
long can be calculated.
The critical coefficient (r?) (Critical coefficient)
and covariance ) (r)=IEE 0.9655172414
Lxy—nex-y (Covariance)
( n-1 ) OEDE) () ()
F)(n) E3EM(ES)(DEV)(E)(¥)
can also be calculated. ) DEOEE(EL)
(@[] — RIBAGE] 35.




HLogarithmic Regression

*The logarithmic regression formula is y=A + BeInx.
*Zx, Lx?, and Lxy are obtained as Zinx, Z(Inx)?, and Linxey respectively.

Example Operation Display
X b2l ENED® @ E(NON)
29 1.6 ®@E(LOG)E
50 235 GREBE) (Scl) B Em 0.
74 38.0 (Clears memory)
103 46.4
118 48.9 29(3)(,)1.6(F)(DT) 3.36729583

The data in the above table
can be used to obtain the
terms of the regression for-
mula and the correlation
coefficient. Based on the
regression formula, estimat-
ed value j can be obtained
for xi =80, and estimated
value £ can be obtained for
yi=73.

50E)(,)23.5F)(DT)
74(3)(,) 38.0(F)(DT)
103[:)(,)46.4(F)(DT)
118[)(,)48.9F)(DT)

(Constant term A)

ES)(REG)EN(A) B

(Regression coefficient B)

E2(B)EE

(Correlation coefficient r)

E)(r) &8
(5 when xi=80) 80FE)(y)E8
(% when yi=73) 73([F4)(£)E8

3.912023005
4.304065093
4.634728988
4.770684624

-111.1283976
34.0201475

0.9940139466
37.94879482

224.1541313

gExponential Regression

«The exponential regression formula is y = A« (Iny =InA + Bx).

oLy is obtained as Ziny, Zy? as Z(iny)?, and Lxy as Lx-iny.

Example Operation Display

xi i ENER® @ E(NON)

6.9 21.4 ®®@E(EXP)EN
12.9 15.7 EREH([F)(Scl) eI @Em 0.

19.8 12.1 (Clears memory)

35.1 5.2 12.9F)(,)15.7F(DT) 12.9
19.8([J(,)12.1F(DT) 19.8
The data in the above table 26.7(3)(,)8.5F)(DT) 26.7
can be used to obtain the 35.16)(,)5.26(0T) 35.1

terms of the regression for-
mula and the correlation
coefficient. Based on the
regression formula, estimat-
ed value y can be obtained
for xi=16, and estimated
value X can be obtained for
yi=20.

(Constant term A)

E8(REG)E)(A) &9

(Regression coefficient B)
F)(B)e8

(Correlation coefficient r) (F3)(r) B8
(5 when xi=16) 16([8)(5)E9

(% when yi=20) 20(1\7)@

30.49758743

~0.04920370831
—0.997247352
13.87915739
8.574868046




HMPower Regression

*The power regression formula is y=A«x8 (Iny=InA+Binx).

*Lx is obtained as Zinx, Zx? as £(Inx)?, Ly as Ziny, )2 as I(Iny)?, and Lxy as Elnxblny

Example Operation Display
xi yi EEB® @ E(NON)
28 2410 O@EI(PWR)ER
30 3033 EMERE)(Scl)EsEm 0.
33 3895 (Clears memory) . .
35 2491 28)(,)2410FE(DT) 3.33220451 Using the Matrix Mode
38 5717 30(F3)(,)3033[F)(DT) 3.401197382 — —

The data in the above table
can be used to obtain the
terms of the regression for-
mula and the correlation
coefficient. Based on the
regression formula, estimated
value y can be obtained for
xi=40, and estimated value £
can be obtained for yi=1000.

33(Fl(,)3895F)(DT)
35F:)(,)4491F)(DT)
38[F3)(,)5717FED(DT)

(Constant term A)

E(REG)E)(A) B3

(Regression coefficient B)
F)(B)E8

(Correlation coefficient r) (E3)(r) &)
(# when xi=40) 40(F8)(7)E9
(#when yi=1000) 1000[F3)( %) e

3.496507561
3.555348061
3.63758616

5-1 Before Performing Matrix Calculations
5-2 Modifying a Matrix

5-3 Matrix Calculations

5-4 Matrix Operation Precautions

0.2388010724

2.771866153
0.9989062542
6587.67458
20.2622568




Chapter 5 |l|lUsing the Matrix Mode ]

This calculator provides you with five variable matrices (Mat A through Mat E) and a spe-
cial matrix answer memory (Mat Ans) that you can use to perform the following types of
calculations. Note that the maximum matrix dimension (size) that can be used is 9 x 9.

eAddition, subtraction, multiplication
eScalar products

eDeterminants

sTransposed matrices

eInverted matrices

eSquaring

*Row element calculations (editing)

5-1 Before Performing Matrix Calculations

Before beginning a matrix calculation you have to first enter the correct mode.

HTo enter the Matrix Mode
Highlight the MAT icon on the Main Menu. '

(eng)
®@O®®

Press [ to display the Matrix Mode.

RUN / MATRIX
& G—-type REC/CON
angle . Des
display:Nrml
M-D/Cpy: M-Disp

SEE

® BB FEE

The following are the operations that can be selected from the function menu at the bot-

tom of the display. Press the function key below the operation you want to select.

[F)(Mat) For specification of matrix type

(F2)(Det) .. .. Determinant

[E3)(Trn) ... Transposition

[Fa)(LIST) .... .. Display of matrix list

[F8)(SEE) ... Display of the latest matrix calculation result

About the Matrix Answer Memory (Mat Ans)

Much like the standard Answer Memory (page 30), the Matrix Answer Memory automati-
cally stores the latest matrix calculation result. Note the following points whenever you
are using the Matrix Answer Memory.

e«Whenever you _perform a matrix calculation, the values that make up the result are stored
using the applicable matrix dimension. Anything previously stored in Matrix Answer
Memory is replaced by the new data.

eWhen you store Fhe result of a matrix operation in another matrix (using (=), the con-
tents of the Matrix Answer Memory are not changed (page 116).

mMatrix List
Use the matrix list to specify the size of the matrix you want to use.

o To display the matrix list
While the Matrix Mode is displayed, press for the matrix list.

FQ(LIST) MATRIX LIST
»Mat A exe
No dimension preset———-——‘J Mat B :None
Mat C :None
2 (row) x 2 (column) matrix ——— m:: E “gﬂg
Mat Ans:2x2
[ED4 DIvdERgIER-4
F® (2 [F

The following are the operations that can be selected from the function menu at the bot-
tom of the display. Press the function key below the operation you want to select.

FE)(EDIT) ..o Recall of a matrix for editing
FJ(DIM) ... Setting of matrix dimensions
[FJ(ERS) .. . Deletion of selected matrix
[F3)(ER-A) ....... . Deletion of all matrices

EMMatrix Input

You can use either of the two following methods for matrix input.

*Inputting component data, and then using (=) to directly assign the data to a matrix
(automatic dimensioning).

*Specifying the dimensions (size) of the matrix and then inputting data for each component.



o To directly assign data to a matrix

To input the following 2 x 3 matrix as Matrix A.

< 1 2 3 )
4 5 6
[[1,2,.3104,5,861]
BOEOOEEE *Mat A_
G ) E) W (DT
@EREDEENEIE)
ERDERDEE)(Mat) [PR(A)
[SEE
®
A 1 2 3
&g 1[ 2 a]1
2 4 5 6
Component cells (up to six rows displayed)
Cell number of currently highlighted cell 1.
[SEE

«The following shows the data input format and the sequence used to store input data
into the matrix. The subscripts indicate row (r) and column (c) locations.

Input Format
{1811, sz --or Brc] B2, Bzzr +oos Bac] -ov [Brrs By -ovs Bl = [ (Mat) (matrix name A through E)

Data Input
ay & ... Ag
Qy 8z ... A
ay 8z .. 8¢

Note that the maximum value for both r (number of rows) and ¢ (number of columns) is 9.

«When you use the above procedure to directly assign data to a matrix, the dimensions
(size) of the matrix is set automatically.

A “Mem ERROR" message appears on the display if memory becomes full while you
are substituting values in a matrix (page 269).

eYou can also use the above procedure to input matrix data in a program.
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o To specify the dimensions of a matrix and then input data

'S 1p it
( ) d SSIg [ ing

( 1.3 5 )
-2 0 2
Display the matrix list.

EwsT R |

MATRIX LIST

Use the @ and (@ cursor keys to move the

pointer to the matrix you want to use. Mat A 2x3
Pointer Mat B :None
| BB Bl 5 P
F2(DIM) MAT B
Row: @
Colm:@

Specify the number of rows and columns you want
to use, pressing (g after each input.

DEEE AL

Colm:3

Press [ to return to the matrix list. MATRIX LIST
Mat A 12x3

»Mat B :2x3

*|f the matrix couldn’t be created because of la

e matri ck of m " ” i
matrix list in place of the dimension (2 x 3). emery. “None” appears in the
*Note that you could end the procedure here if you want to.

After making sure that the pointer i i
B D, pointer is located next to the matrix you want to use, press

(F)(EDIT) B 1 2 3
[ . 0
-0 9
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W
Important

Note that if you input data into a matrix that already contains data, the previous data is
replaced with the new data.

Input the value for each cell, pressing g each time.

DEEEEE B 1
BREOEEE 1
f.0drovjcoy)

After inputting all of the values, press to return to the matrix list.

«Each cell can hold a value that is six digits long if positive, or five digits long if negative.
With exponential display, only one significant digit is used, with everything from the se-

cond digit being cut off.
«Eight bytes of memory are required for each cell. This means that inputting data into

a3 x 3 matrix uses up 72 bytes (3 x 3 = 9 cells x 8 bytes = 72 bytes) of memory.
eYou can use the cursor key to move the highlighting around the display.

M Deleting Matrices
You can delete a specific matrix or all of the matrices stored in memory.

® To delete a specific matrix

Display the matrix list.
Move the pointer next to the matrix you want to delete.

Press (3J(ERS).
| VES ERASEMATRIX [N O |

(E3)(ERS)
Press (F1)(YES) to delete the matrix, or [FgJ(NO) to abort the operation without deleting

anything.
eAfter you delete a matrix, the word “‘None’” appears to the right of its location in the
matrix list.
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o To delete all matrices
Display the matrix list.

press FJ(ER*A).
[FA)(ER-A) L[‘Y’Eé ERASE ALL MAT N O
)

press [EJ(YES) to delete all matrices, or E)(NO) to abort the operation without deleting
anything.

5-2 Modifying a Matrix

Once you create a matrix, you can perform any of the following operations to modify it.
«Swapping of any two rows

«Calculation of a scalar product

eScalar product addition

eSubstitution and recall of values

+Row delete, insert, add

«Column delete, insert, add

mBefore Modifying a Matrix

Before‘ starting work with an existing matrix, you must first select it in the matrix list and
then display the matrix editing screen.

® To display the matrix editing screen

To display Matrix A, which contains the following data.

1 2
5 6

[Ny (MAT) B8) A 1 2
Fa(LIST) 1 2
(F(EDIT) g[ g g]
1.
R-0RdRowj coud
@ 3 @/
-103 -



The following are the operations that can be selected from the function menu at the bot-
tom of the display. Press the function key below the operation you want to select.

FE)(R-OP) ............. Display of menu for swapping of rows, scalar products and ad-
dition
F2)(ROW) Display of menu for deleting, inserting, and adding rows

[F3J(COL) Display of menu for deleting, inserting, and adding columns

BRow Operations

The row operations menu lets you swap any two rows, calculate scalar products, add scalar
products to another row, and add rows together. Use the following procedure to display
the row operation menu.

® To display the row operation menu
In the Matrix Mode, display the matrix list and select the matrix you want to work with.

E(LIST® ~
Display the matrix editing screen.
(F)(EDIT)
Display the row operation menu.
ED(R-0P) | S (%R KA+ (A |
A @ @

The following are the operations that can be selected from the function menu at the bot-
tom of the display. Press the function key below the operation you want to select.
F)(RSW) ... Swapping of rows
F2(xR) ... Calculation of scalar products for specific rows
E)(xR+) ... Addition of the scalar product of one row to another row
FI(R+) ... Addition of one row to another
Pressing (1) returns to the matrix editing menu.

o To swap two rows

To swap rows two and three in the following matrix (Matrix A).
1 2
5 6

Perform the following operation while in the Matrix Mode.

[F4)(LIST) [F)(EDIT) m? _
(F)(R-OP) FI(RSw) Swap Row m<Row n
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Input the numbers of the rows you want to swap.

2)Ee A 1 2

[E3]GT) 1[ e]
2 5 6
3 3 4

o To calculate a scalar product for a row

To calculate a scalar product of row 2 of the following matrix (Matrix A),
by multiplying each element by 4.

1 2
5 6
perform the following operation while in the Matrix Mode.

F2)(LIST) E)(EDIT)
ED(R-OP) [E2)(x R)

kxRow m-~Row m

K? ‘

Input the numbers you want to multiply by and the number of the row whose scalar product
you want to calculate.

(@)fxg A 1 2

(2)fExg 1[ [ ] a]
2 12 16
3 5 6

o To add the scalar product of one row to another row

To calculate a scalar product of row 2 of the following matrix (Matrix A),
by multiplying each element by 4, and then add the results to row 3.

1 2
5 6
Perform the following operation while in the Matrix Mode.

[Fa)(LIST) (F)(EDIT) k? _
(F)(R-OP) [F3)( x R+) kxRow m+Row n—~Row n
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Input the numbers you want to multiply by, followed by the number of the row whose sca-
lar product you want to calculate, and then the number of the row you want the results
added to.

@ A 1 2
@) 1 i]
[E3(CT] g[ 13 22

o To add one row to another

To add row 2 to row 3 in the following matrix (Matrix A), and store the
result in row 3.

1 2
5 6
Perform the following operation while in the Matrix Mode.

[Fa)(LIST) (F)(EDIT)
[FD(R-OP) F)(R+)

m? _
Row m+Row n—~Row n

Input the number of the first row and then the number of the second row. The result will
be stored in the second row.

29 A 1 2
e ;[ i]
3 8 10

M Modifying the Contents of a Matrix
You can specify a value for direct substitution in a matrix cell, and you can recall values
from a specific cell to perform arithmetic operations on that value.
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o To directly substitute valué in a matrix cell

To substitute a value of 10 in row 1 column 2 of the following matrix
(Matrix A).

1 2
5 6

perform the following operation while in the Matrix Mode.

D@EFE)(Mat) 10~-Mat A[1,2]
R EEROOEIFE) Ll
[ERDEd
The following is the basic format for the above procedure.

Mat X [r, c]

X = Matrix name (A through E, or Ans)

r = row number

¢ = column number

o To perform an arithmetic operation using a matrix value

To multiply the value located at row 2, column 2 in the following matrix
(Matrix A) by 5.

1 2
<a4
5 6

Perform the following operation while in the Matrix Mode.

F(Mat) Mat Al2,2]
ERRIRORDENE2) 4.
[FRDEd
Mat Al2,2]
X HICE 4.x5 4
20.

BDeleting, Inserting, and Adding Rows
Use the following procedures to delete, insert and add rows in a matrix.

Before starting a row delete, insert or add operation, you must first select the matrix you
want to work with and then press [F2(ROW) to display the row editing screen.

First, select and recall the matrix you want to edit.

(N (MAT) (B
F&)(LIST) F)(EDIT)
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Next, press F2J(ROW) to display the row editing screen.

Lﬁiﬁ[ﬁl@ <ROW>
BB

The following are the operations that can be selected from the function menu at the bot-
tom of the display. Press the function key below the operation you want to select.

[F)(DEL) .... Row deletion
EJ(NS) ..o Row insertion
[F3J(ADD) ....cceeuennen Row addition

Pressing [0 returns to the matrix editing menu.

© To delete a row

To delete row 2 of the following matrix (Matrix A).

1 2
5 6

Perform the following operation while in the Matrix Mode.

[F4(LIST) [FJ(EDIT)
F2(ROW)
Move the highlighting into the row you want to delete.
® A_1 e
1 1 2
2 4
3 5 5]
3.
[DEL[INS ADD <ROW>
Perform the delete operation. Gl
(F)(DEL) A 1 2
1[ 1 a]
2 ]
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o To insert a row

To insert a row between rows 1 and 2 of the following matrix (Matrix A).

1 2
5 6

perform the following operation while in the Matrix Mode.
F&(LIST) FI(EDIT)
[E2(ROW)

Move the highlighting into the row that you want to be below the newly inserted row.

® A_1 2
1 1 2
2| m— 4]
3 5 &

3.
DEL[INS [ADD <ROW>

Perform the insert operatiori. 2
[F2)(INS) A 1 2
1 1 2
2| IR 0
3 3 a
4 5 6

o To add a row
To add a row below row 3 of the following matrix (Matrix A).

1 2
5§ 6

Perform the following operation while in the Matrix Mode.
[Fa)(LIST) (F)(EDIT)
[E2)(ROW)
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Move the highlighting into the row that you want to be above the newly added row.

®®

A 1 2

1 1 2
2 3 4
3 6

5,
[DEL [INS ADD <ROW>

Perform the add operation. (&)
[F3)(ADD) A 1 2
1 1 2
2 3 4
3 5 5]
4. IR 0

W Deleting, Inserting, and Adding Columns
Use the following procedures to delete, insert and add columns in a matrix.

Before starting a column delete, insert or add operation, you must first select the matrix
you want to work with and then press [F3)(COL) to display the column editing screen.

First, select and recall the matrix you want to edit.

(M) (MAT) B9
E&(LIST) FE)(EDIT)

Next, press F3(COL) to display the column editing screen.

| [BEL [INS [AG5 <COLUMN> |
® B B

The following are the operations that can be selected from the function menu at the bot-
tom of the display. Press the function key below the operation you want to select.

FI(DEL) ... Column deletion
E2(INS) .o Column insertion
F)(ADD) ............... Column addition

Pressing returns to the matrix editing menu.

—110 -

W

o To delete a column
To delete column 2 of the following matrix (Matrix A).
1 2
| <3 4>
5 6

perform the following operation while in the Matrix Mode.

F&(LIST) F)(EDIT)
[F3)(COL)
Move the highlighting into the column you want to delete.
A 1 2
® 1[ 1 ]
2 3 4
3 5 B8

perform the delete operation.

(F(DEL) A

e To insert a column

To insert a column between columns 1 and 2 of the following matrix
(Matrix A).

1 2
3 4 >
5 6
Perform the following operation while in the Matrix Mode.

F&(LIST) F(EDIT)
Es)(COL)

-1 -
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Move the highlighting into the column that you want to be to the right of the newly insert.
ed column.

® A 1 2
] 1
2 3 a4
3 5 B

Perform the insert operation. &
F2)(INS) A 1 2 3
1 1 G 2
2 3 0 4
3 5 0 6

® To add a column

To add a column to the right of column 2 of the following matrix (Matrix A),

23

Perform the following operation while in the Matrix Mode.
[F3)(LIST) (F)(EDIT)
[Ej(coL)

Move the highlighting into the column that you want to be to the left of the newly added
column.

® A _1 2
‘[ 1 ]
2 3 4
3 5 B

Perform the add operation. &
[F3)(ADD) A 1 2 3
1 1 2 I
2 3 4 0
3 5 6 0
A313043-9 -12-

5-3 Matrix Calculations

This section describes how to actually perfo_rm matrix calculations. To perform a calcula-
tion, you must press the Matrix Mode function key (page 98) that puts in thg correct cal-
culation mode. The following shows the modes you can enter and the function keys you
should press to enter the modes.

FI(Mat) ..o For specification of matrix type
F2)(Det) ... .. Determinant
L) [N Transposition

g Arithmetic Operations -
Use the procedures described here to add, subtract, and multiply matrices. Note that you
cannot use division with matrices.

o To add matrices

To add the following two matrices.

Matrix A Matrix B
11 < 2 3 >
( 2 1 > 2 1
perform the following operation while in the Matrix Mode.

[ED(Mat)
Input the name of the first matrix.

LY+
ED(Mat)

}Mat A+Mat B_ l
Input the name of the second matrix.

mE | EmERER T |
()
tion and display its result. Ans___1__ __ 2
Execute the operation play ][ = 4]
@ 2 4 2

3.
SEE

3 4
The display shows that Matrix A + Matrix B = < 4 2 ) .
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® To store the result of an arithmetic operation in a third matrix

To add the following two matrices and store the result in Matrix E.
Matrix A Matrix B

( 11 ) ( 2 3 >
2 1 2 1
Perform the following operation while in the Matrix Mode.

E(Mat)

Input the name of the first matrix.

(w(R)

*You could also press &3 (for subtraction) or €3 (for multiplication) here.

E(Mat)

Input the name of the second matrix.

wi(E)

Name the matrix where you want the result stored.

BEMat)@m(E)
Execute the operation and display the matrix where the result is stored.

. o -

2

*The result of the above operation is not stored in the Matrix Answer Memory.

B Calculating a Scalar Product

To calculate a scalar product, you specify the muitiplier and then the matrix name (Matrix
A to Matrix E, or Mat Ans). Next you press the &g key to perform the multiplication.

® To calculate a scalar product

To calculate the scalar product for the following matrix (Matrix A) by mul-
tiplying by 4.

(s %)

Perform the following operation while in the Matrix Mode.
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Input the multiplier.

cify the name of the matrix you want to multiply.

Spe
FE)(Mat) (m(A] [4Ma t A_ l
SEE
" . (=)}
Execute the operation and display the matrix
where the result is stored. — 1 -

1[ 4] 9]
2 12 18

4.
SEE

wais( 2 2
The display shows that the scalar product of Matrix A is ( 12 16/

*The result of a scalar product operation is also stored in the Matrix Answer Memory (Mat

i i iously stored there.
utomatically replacing any data previous| d the _ _ !
-¢gi)'c:n also store the result of a scalar product operatlon.mto a third matrix (see be
low). When you do so, the result is not stored in the Matrix Answer Memory.

o To store the result of a scalar product operation in another matrix

To calculate the scalar product for the following matrix (Matrix A) by mul-
tiplying by 4, and store the result in Matrix E.

(s 3)

Perform the following operation while in the Matrix Mode.

@(ED (Mat) @A)
Name the matrix where you want the result stored.
E)FE) (Mat) EER(E)
Execute the operation and display the matrix where the result is stored.
E 1 2
& g4 8]
2 12 18

*The result of the above operation is not stored in the Matrix Answer Memory.
17—



HDeterminants

Determinants are calculated automatically using the formulas shown below. Note that af.
ter you calculate a determinant, you can assign it to a value memory.

2 x 2 matrix
a a
|A' - ( 1 '2)
a; A
= @y A = Q2 Gy
*3 x 3 matrix
Ay Gz a3
IAl = A G Ay
a3 Ay Ay

T = @G0y + 410303 + 01305103 - Q441023083 = Q1205033 =
1302205, )

® To calculate a determinant

To calculate the determinant for the following matrix (Matrix A).

1 2 3
( 4 5 6>
-1 -2 0

Perform the following operation while in the Matrix Mode.

[E2)(Det)

E(Mat)
Input the name of the matrix whose determinant you want to calculate

@w(a)
Execute the operation and display the result.

EE] Det Mat A

-9,
| ERE=R E
® @

The display shows that the determinant of Matrix A = -9.

*Note that you can calculate the determinant for square matrices (same number of rows

and columns) only. Attempting to calculate the determinant for a matrix that is not square
results in a “Dim ERROR.”

*The result of a determinant operation is stored in.the Answer Memory (Ans.)
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o To calculate a determinant and assign the result to a value memory

To calculate the determinant for the following matrix (Matrix A), and as-
sign the result to value memory A.

1 2 3
4 5 6 >
-1 -2 0

perform the following operation while in the Matrix Mode.
(F2)(Det)
[F)(Mat)

Input the name of the matrix whose determinant you want to calculate

((a)

Assign the result to the value memory.

(S]]
eYou can assign the result to any value memory: A through Z, r,or0.

Execute the operation and assign the resuit.

Det Mat A-A
&g

ETransposing a Matrix
Transposing a matrix causes its rows to become columns and its columns to become rows.
You can transpose any matrix in the matrix list (Matrix A through Matrix E) or the matrix
in the Matrix Answer Memory.

o To transpose a matrix

To transpose the following matrix (Matrix A).

1 2
a4>
5§ 6

Perform the following operation while in the Matrix Mode.

(F3)(Trn)

Specify the name of the matrix you want to transpose.

(ED)(Mat) wrmi(A)

‘Trn Mat A_ '

EERE P E |
—19- &)



Execute the operation and display the transposed

matrix.
G5 Ans___1 2 3
1[ 3 5
2 2 4 5}

1.
WEYP [SEE

The display shows that transposing Matrix A produces ( ; 3 : ) .

*The result of a transpose operation is also stored in the Matrix Answer Memory (Mat
Ans), automatically replacing any data previously stored there.

“You can also store the result of a transpose operation into a third matrix (see below).
When you do so, the result is not stored in the Matrix Answer Memory.

® To store the result of a transpose operation in another matrix

To transpose the following matrix (Matrix A), and store the result in Matrix
E.

1 2
5 6

Perform the following operation while in the Matrix Mode.

(E3)(Trn)(ED)(Mat) WP(2)
Name the matrix where you want the result stored.
SEJED(Mat) (PR(E)
Execute the operation and display the matrix where the result is stored.
E5) E 1 2 3
1[ 3 5
2 2 4 6

The result of the above operation is not stored in the Matrix Answer Memory.
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@inverting a Matrix . |
Matrices are inverted automatically according to the following rules, where A is a matrix
and A~ is its inverse.

«A matrix being inverted must satisfy the following conditions

10
AI\“=I\“I\=E=(0 1)

«The following shows the formula use to invert Matrix A, shown below, into inverse
matrix A~

N

A= — <d -b)
" ad-bc -c a

In the above: ad - bc % 0

o To invert a matrix

To invert the following matrix (Matrix A).
(s 4)
3 4
perform the following operation while in the Matrix Mode.

Specify the name of the matrix you want to invert.

ED(Mat) @A)
Specify matrix inversion.
[Ma t A-1_ !
‘ [ Viat | Det | [ Trn JUSTAEES J
. )
Execute the operation and display the inverted
matrix.
T Ans___1 2
1[ 1]
2 1.6 -0.5

-a.
SEE

. -2 1
The display shows that inverting Matrix A produces ( 1.5 -0.5 ) .
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*Note that a matrix cannot be inverted if ad — bc = 0 (which makes the determinam
zero). Attempting to invert such a matrix results in an “Ma ERROR.” )
*Note that you can only invert square matrices, which have the same number of rows
and columns. Attempting to invert a matrix that is not square results in a “‘Dim ERROR_»
“The result of an invert operation is also stored in the Matrix Answer Memory (Mat Ang),
automatically replacing any data previously stored there.

“You can also store the result of a invert operation into a third matrix (see below). When
you do so, the result is not stored in the Matrix Answer Memory.

® To store the result of an invert operation in another matrix

Toiinvert the following matrix (Matrix A), and store the result in Matrix E.
(a &)
3 4

Perform the following operation while in the Matrix Mode.

ED(Mat) (&) ) )
Name the matrix where you want the result stored.
EEMay)@wE
Execute the operation and display the matrix where the result is stored.
B E_1___ 2
1[ 1]
2 1.5 -0.5

The result of the above operation is not stored in the Matrix Answer Memory.

M Squaring a Matrix
Use the operations described below to square a matrix.

® To square a matrix
To square the following matrix (Matrix A).
(s 3)
3 4

Perform the following operation while in the Matrix Mode.

Specify the name of the matrix you want to square.

E)(Mat) @R(&)
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1

specify squaring.

=

[Mat A2 _

-

EmEmmeeE |
(D)

Execute the operation and display the squaring

matrix. Ans__1 2
1 10]
2 15 a2

7.
[Viat] Det] Tro JUS a3

10 )
The display shows that squaring Matrix A produces ( 15 22/°

*The result of an squaring operation is also stored in the Matrix Answer Memory (Mat

i i iously stored there.
tomatically replacing any data previously s t )
'¢23)2::: also store);he result of a squaring operation into a third matrix (see below). When
you do so, the result is not stored in the Matrix Answer Memory.

e To store the result of an squaring operation in another matrix
To square the following matrix (Matrix A), and store the result in Matrix E.
(3 4)
3 4
Perform the following operation while in the Matrix Mode.

F)(Mat) (A

Name the matrix where you want the result stored.

BFEMat)@R(E)
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Execute the operation and display the matrix where the result is stored.

5] E_1 _ 2 _
i 2]

The result of the above operation is not stored in the Matrix Answer Memory.

5-4 Matrix Operation Precautions

eCalculation of determinants and inverse matrices uses the elimination method, so errors
(such as dropped digits) may be generated.

*If a matrix calculation result becomes too large to fit into the Matrix Answer Memory
(Mat Ans), a “‘Mem ERROR” occurs.

*Matrix operations are performed individually on each element, and so calculation may
require considerable time.

*The calculation precision of matrix calculations is 10 digits, *1.
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Equation Calculations
#

6-1 Before Beginning an Equation Calculation
6-2 Linear Equations with Two Unknowns

6-3 Linear Equations with Three Unknowns
6-4 Quadratic Equations



Chapter 6 {"lEquation Calculations N
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Your graphic calculator can solve the following three types of equations:
sLinear equations with two unknowns
sLinear equations with three unknowns
*Quadratic equations

6-1 Before Beginning an Equation Calculation

Before beginning an equation calculation you have to first enter the correct mode, and
you must also clear the equation memories of any data that might be left over from
previous calculation.

HTo Enter an Equation Calculation Mode
Highlight the EQUA icon on the Main Menu.

OOCCIC)
Press @4 to display the Equation (EQUA) Mode.
Exg) EQUATION
angle . Des

display :Nrml
M-D/Cpy: M-Disp

® @ ®
The following are the types of equations that can be selected from the function menu at

the bottom of the display. Press the function key below the type of equation you want
to solve.

F(S12) ... Linear equation with two unknowns
F2)(SI3) .... Linear equation with three unknown
EJ(PLY) ... .... Quadratic equation
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@To clear the equation memories
Use the following procedure to clear the equation memories prior to performing a calcula-
tion, etc.

press one of the function keys ([F1)(S12) ~ l I50L [CLA BB |
@(PLY) &=
ES)(ERS) l [YES ERASE EQUAT] ONWEJ
@

press [EJ(YES) to clear the equation memories, or [g)(NO) to abort the clear operation
without clearing anything.

6-2 Linear Equations with Two Unknowns

You can use the procedures described here to solve linear equations with two unknowns
that match the following formats (when a1b2— bia2*0):

ax+biy=c

ax+bay=cz

B To Enter the Linear Equation Mode for Two Unknowns
(8 (EQUA) B9 anX+bnY=cn

Cells for input — a b c
Ed(sI2) of coefficients 1[% 0 0]

2 0 0 0

Value being input to the highlighted cell

[SOL [CLR BB
® 3 &

The following are the operations that are available from the function menu at the bottom
of the display. Press the function key below the operation you want to perform.
[F)(SOL) .. Solves the equation
(F2)(CLR) ... Clears all input coefficients .
[FJ(ERS) .. Clears the equation memory. Perform this operation before
inputting a new equation.
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BTo Solve a Linear Equation with Two Unknowns

To solve the following linear equations for x and y:

2x+3y=8
3x+5y=14

Input each coefficient. anx+bny=on

DErEEE S
PEEEDDED L R p—y

*Each time you press B8, the input value is registered in the highlighted cell. Each press
of @8 inputs values in the following sequence:

coefficient a; — coefficient b, — coefficient ¢; —
coefficient a2 — coefficient b, — coefficient c,

*You can input fractions and value memory contents as coefficients.

After inputting the coefficients, solve the anX+bnY=cn
equations.
X
(F1)(SoL) v[ 4]
-2.
RPT
®

*Internal calculations are performed using a 13-digit mantissa, but results are displayed
using a 10-digit mantissa and 2-digit exponent.

*An “Ma ERROR" occurs whenever the unit is unable to solve the equations.

*Pressing [FJ(RPT) returns to the initial display of the Linear Equation Mode for two
unknowns.
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6-3 Linear Equations with Three Unknowns

Use the procedures described here to solve linear equations with three unknowns tha_t.
match the following formats (when a1bacat+asbica+aszbaci—ci1bzaz—c2bsar—cabiaz x0):
aix+biy+ciz=di
axx+bay+caz=d>
asx+bzy+caz=ds

ETo Enter the Linear Equation Mode for Three Unknowns

anX+bnY+cnZ=dn

@(EQUA)@ Cells for inputt+——— a b c

(F2)(SI3) of coefficients | 1 NS 0 0]
2 0 0 0
3[ o] 0 [s}

Value being input to the highlighted cell

SOL [CLR

ETo Solve a Linear Equation with Three Unknowns

To solve the following linear equations for x, y, and z:

4x+y—-2z=-1
x+6y+3z=1
-5x+4y+2z2=-7

Input each coefficient. anX+bnY+cnz=dn

c d
AEDEOREDDE = S ]
DEEREDE a[ s 5

OEEEEDREEDEY 8

eEach time you press [8, the input value is registered in the highlighted cell. Each press
of B8 inputs values in the following sequence:

coefficient a; — coefficient by — coefficient ¢; — coefficient di —
coefficient a2 — coefficient b, — coefficient c2 — coeff!c!ent d2 —
coefficient a; — coefficient b3 — coefficient c; — coefficient ds

eYou can input fractions and value memory contents as coefficients.
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After inputting the coefficients, solve the

equations. anX+bnY+cnzZ=dn
Ed(soL) 5[ ]
b4 2
1.
RPT
(G

*Internal calculations are performed using a 13-digit mantissa, but results are displayed
using a 10-digit mantissa and 2-digit exponent.

*An “‘Ma ERROR"” occurs whenever the unit is unable to solve the equations.

*Pressing (E1)(RPT) returns to the initial display of the Linear Equation Mode for three
unknowns. |

Depending on the coefficients that you use, it may take considerable time for the
calculation result of simultaneous linear equations with three unknowns to appear on
the display. Failure of a result to appear immediately does not mean that the unit is
not functioning properly. )

6-4 Quadratic Equations

This calculator can also solve quadratic equations that match the following format (when
ax0):
ax?+bx+c=0

MTo Enter the Quadratic Equation Mode
Me)(EQUA)EE aX2+bX+c=0

Cells for input — a b [
EJ(PLY) of coefficients ﬁ 0 0]

Value being input to the highlighted cell Q.

SOL [CLR
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mTo Solve a Quadratic Equation

To solve the following quadratic equation:

2x2+x-10=0

Input each coefficient.

EEDEEEME0E

axXx2+bX+c=0
a b [

1L 2 1 )

eEach time you press €48, the input value is registered in the highlighted cell. Each press
of @9 inputs values in the following sequence:

coefficient a — coefficient b — coefficient ¢
eYou can input fractions and value memory contents as coefficients.

After inputting the coefficients, solve the aX2+bX+c=0
equations. X
1
E(SoL) a[ -2. 5]
2.
RPT
(=)

sinternal calculations are performed using a 13-digit mantissa, but results are displayed
using a 10-digit mantissa and 2-digit exponent. .

*An ‘‘Ma ERROR’’ occurs whenever the unit is unable to solve the eq_uatlons.
ePressing (F(RPT) returns to the initial display of the Quadratic Equation Mode.
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B Quadratic Equations that Produce Single-value Solutions or
Imaginary Number Solutions

The following examples illustrate how single-value solutions and imaginary number
solutions.

® To solve a quadratic equation that produces a single-value solution

To solve the following quadratic equation:

x2+2x+1=0

DR aX2+bX+c=0
(F(soL) X
10 =]
_'|.
RPT

® To solve a quadratic equation that produces an imaginary number so-
fution

To solve the following quadratic equation:
x2+x+1=0

DEDEIDE
FI(soL)

aX2+bX+C=D

[ + OBSBI]
2 -05~- 0886i

-0. 5

RPT

*When a solution includes real and imaginary number parts, you can use the cursor keys
to move the highlighting around the display to check each value individually.

—=132—

mChanging Coefficients

You can change a coefficient either before or after you register it by pressing [Ea.
Note that the following procedure applies to simultaneous linear equations with two or
three unknowns, and to quadratic equations.

o To change a coefficient before registering it with [
press the @ key to clear the current value and then input another one.

e To change a coefficient after registering it with [
Use the cursor keys to highlight the cell that contains the coefficient that you want to change.
Next, input the value that you want to change to.

ETo Clear All the Coefficients
Note that the following procedure applies to simultaneous linear equations with two or
three unknowns, and to quadratic equations.

Press the [F2(CLR) function key. hﬁ e

@)

This operation clears all the coefficients to zero.

EWhat to Do When an Error Occurs
Note that the following procedure applies to simultaneous linear equations with two or
three unknowns, and to quadratic equations.

o Error during coefficient value input

Press the @9 key to clear the error and return to the value that was registered for the
coefficient before you input the value that generated the error. Try inputting a new value
again.

e Error during calculation

Press the @8 key to clear the error and display coefficient a. Try inputting values for the

coefficients again.

*Note that even when you press the key, the values assigned for coefficients are
retained.
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Chapter 7 |||@raphinL ]
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This chapter explains everything you need to know to fully use the versatile graphing capa-
bilities of the unit.

7-1 About the Graphing Function

The large 95 x 63 dot display of the unit provides you with the capability to graph the
following:

Rectangular coordinates
Polar coordinates
Parametrics

Inequalities

Integrations

Probability distributions
Single-variable statistics
Paired-variable statistics

These graphs can be produced using manual input or by programs.
You should enter the COMP, SD, REG, MAT or GRAPH Mode for drawing graphs. Here,
we will start our explanation of graph drawing using the COMP Mode.

B Specifying the Range of a Graph

Before you draw a graph, you must first use the Range Parameter Screen to specify the
range parameters of the graph.

® To display the Range Parameter Screen

Rectangular Coordinate Range Screen

Ranse
Xmin — minimum value of x-coordinate —-Xmi n : =5,
Xmax — maximum value of x-coordinate——max : 5.
Xscl  — scale of x-coordinate ——————sc | : 2.

Ymin — minimum value of y-coordinate—1YMin:—-1@
Ymax — maximum value of y-coordinate —+—maXx : ] e.
Yscl — scale of y-coordinate——— T—SC |

ﬁ\ﬁl‘-
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Polar Coordinate Range Screen

Range
T.6
T, § min — minimum value of T/6 ——mi N : @.
T, 6 max — maximum value of T/\—r—max : 360.
T, 6 pitch — pitch of T/6 +rptch:3. 6

INIT [TRG

o To specify range parameters

To specify the following range parameters

Xmin 0
Xmax 5
Xscl 1
Ymin -5
Ymax 15
Yscl 5
T,0min O
T, 6 max 4rx
T, 60 ptch =+36
® @& @68
Range
mine xmin:@
max:5. max:5.
scl:2. scl:g.
Ymin:—1@. Ymin:—10.
max: 1@ max: 10
scl : scl:
FW[— IW[—
G M= ® ®EE
Ransge
?g?ﬁ?e Xmin:@
max:5. max:5.
scl:1 scl:1
Ymin::1@. len;—S
max : 10 max:10.
scl: scl:5.
S [N [TRG
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® ®EkY ®

Range Range
Xmin:@ T. o
max:5. min:@.
scl:1 max : 360.
Ymin:-5 ptch:3.6
ma?:%s
scl:5.
[INT [TRG [INT [TRG
@ (AER@EY
Ranege Range
T. 6 T. 0
min:@. min:@.
max : 360. max:4mr
ptch:3.6 ptch:3.6
[INT [TRG [INT [TRG
® FHDBEE
Range
T. 6
min:@.
max:4r
ptch:n+36_
[INT [TRG

Now if you press ), ), or G@M), the Range Parameter Display is cleared. Next, you
can use [ to confirm that your parameters are correct.

(0 [y @) [
Ranse Range
Xmin:Q. T. 6
max:5. min:@Q.
scl:1. max:12. 5663706
Ymin:-5. ptch:0. @87266462
max:15.
scl :5.
[INT fTRG [INT [TRG

Note that the = and division operations we entered above have been automatically con-
verted to the correct values.

*You can set range parameters within the range of —9.9999E + 97 to 9.99999E + 97.
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oInput values can have up to nine significant digits. If the absolute value of the input is
less than 1072 or greater than 107, the value is displayed with a 6-digit mantissa (includ-
ing the negative sign) and a 2-digit exponent.

«The only input that is valid for range parameter input are numbers from 0 through 9,
decimal points, EXP, (-), €, >, A, ¥, +, —, x, + and =. You can also use [, @),
@m@m), but no other key operation is valid. Note that negative values are indicated us-
ing & or &.

«The calculator does not accept 0 for Xscl or Yscl.

«Do not specify the same value for the minimum and maximum.

«|f you input an illegal value, the previous parameter is retained without change.

o|f 2 minimum is greater than a maximum parameter, the axis is inverted.

Xmin :5

Xmax:-5

«Note that when you press [ to input a parameter, anything that was previously located
to the right of the cursor position is not input.

Range
Xmin:=25.
max:e5.
Ransge
® Xmin:—25.
max:e25.
Ranse
&) Xmin:—35.
max :25.
Range
&g Xmin:-3
max :e5.

*You can input range parameters as expressions (such as 2).

*When a range setting that does not allow display of the axes is used, the scale for the
y-axis is indicated on either the left or right edge of the display, while that for the x-axis
is indicated on either the top or bottom edge.

*When range values are changed, the graph display is cleared and the newly set axes
only are displayed.

—139—



*Range setting may cause irregular scale spacing.

*If the range is set too wide, the graph produced may not fit on the display.

*The point of deflection sometimes exceeds the capabilities of the display with graphs
that change drastically as they approach the point of deflection.

*A range that is too small can cause an Ma ERROR.

Minitializing the Range Parameter Display Settings
There are two methods that you can use to initialize the Range Parameter Display settings.

® [FEd(E)(INIT)

Ransge
Xmin:=4. 7
max:4. 7
scl:1.
Ymin:=3. 1
max:3. 1

scl:1.
[INT [TRG

® [m([E2)(TRG)
This operation performs initialization in accordance with the current unit of angular mea-

surement mode (Deg, Rad, or Gra). This initialization operation is helpful when drawing
trigonometric graphs.

Deg Mode Rad Mode
Range Ranse
Xmin:=-360. Xmin:=6. 28318531
max : 360. max:6. 28318531
scl :18e@. scl :3. 14158265
Ymin:-1.8
max:1. 6
scl:@. 5
[INIT [TRG
Gra Mode
Range
Xmin:-4080.
max : 400.
scl :200.

T/6 min, T/6 max, and T/ pitch are not affected when you press E2)(TRG).
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o To specify range parameters within a program
Use the following format to specify range parameters in a program.
Range (value of Xmin), (value of Xmax), (value of Xscl),
(value of Ymin), (value of Ymax), (value of Yscl),
(value of T/8min), (value of T/émax), (value of T/6pitch)

7-2 Rectangular Coordinate Graphs

You can use the unit to draw rectangular coordinate graphs after you §pecify the REC Moge.
When drawing rectangular coordinate graphs, remember that the unit uses value memories
X and Y to store values. Do not use these memories for storage if you plan to draw rec-
tangular coordinate graphs.

mGraphing Built-in Scientitic Functions
The following is a list of the built-in scientific functions that you can graph.

esinx *CoSx etanx esin~'x °cos 'x etan~'x
esinhx ecoshx etanhx esinh~'x ecosh™'x etanh~'x
oVx ox2 elogx einx 10~ ee¥

oxt o¥x

Use the RUN/COMP Mode to draw rectangular coordinate graphs. Do not use the BASE or
EQUA Mode. When you graph a built-in function, the range parameters are set by the
unit automatically.

o To check the current mode

o To enter the correct mode

(#E® (COMP) &8 |

RUN / COMP |

EREB[FD(REC) ‘DGRAPH TYPE : REC |

EXIT
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® To graph the sine function

Gas) (sin) @9

AN

® To graph the y ="/ function

EEDEE

B Overdrawing Built-in Function Graphs

You can draw two or more built-in function graphs on the same screen. The range of first
graph is set automatically, and the same range is applied for subsequent graphs. The
important thing to note in the following example is the use of fa3. By pressing before
©9 to graph the second function, you are telling the unit to leave the previously drawn
graphs on the display. If you do not press i1, the unit will clear the graphic display auto-
matically and graph only the last function you entered.

® To overdraw graphs

To graph y=sinh x and overdraw it with y=cosh x:

EIRFES)(Cls) )
Eraoh)[SHFT) ) (F 1) (H Y P)
(E)(snh)g)
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E=RF2)(csh) ETEsE

vg:e;annot use built-in function graphs in multistatements (page 30) and programming

(page 202).

i tered Functions
EGraphing Manually En ; . .
You can graph manually entered functions by simply pressing Ea# and then entering the
function. Remember that you also have to specify range parameters (page 137).

e To graph a manually entered function

To graph y=2x?+3x-4 using the following range parameters:

Ranse
Xmin:=5.
max:5.
scl:2.
Ymin:—=10.
max:10.
scl:5.
[INT [TRG

(s (Cls) g
2= EREr
@eg o
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EOverdrawing Manually Input Graphs

You can draw two or more manually input graphs on the same screen. This makes it
possible to find points of intersection and solutions at a glance.

*You can also input value memory name X by pressing @W(x].

® To overdraw manually entered graphs

To graph y=2x2+3x-4 and overdraw it with y=2x+3:

ERES)(Cls) 68 ]
(G0 (A [ + [ [ — |
@ed

G2 raEREEY

Later you will learn how to use the Trace Function (page 170) to find out the values at
the points of intersection.

B Specifying the Value Range

When graphing a function with the format “y = function”, you can specify the maximum
and minimum values to be applied. Use the following format.

function () (] (0 (T] Xmin () (5] Xmax (8 (1) &g

A313043-9 —144—

To graph y=x2+3x-5 for the range —2=x=<4:

Ranse
Xmin:—3.
max:5.
scl:1.
Ymin:—10@.
max :30.
scl :5.
[INT fTRG
ErES)(Cls) )
(e i+ T
BEEMEIERMDEE)
EEm @R (D Ex)

1Y

7-3 Polar Coordinate Graphs

After you change from the REC Mode to the POL Mode, you can use the unit to draw
polar coordinate graphs. When you graph a built-in function, the range parameters are
set by the unit automatically. The functions that can be graphed in the POL Mode are
those that fit the following format:

r=1(6)

Note that you should specify rads as the unit of angular measurement when graphing
polar coordinate graphs. When drawing polar coordinate graphs, remember that the unit
uses value memories r and @ to store values. Do not use these memories for storage
if you plan to draw polar coordinate graphs.

B Graphing Built-In Scientific Functions

Use the RUN/COMP Mode to draw polar coordinate graphs. Do not use the BASE or EQUA
Mode. When you graph a built-in- function, the range parameters are set by the unit
automatically.

The following is a list of the built-in scientific functions that you can graph using polar
coordinates.

esing ecosf etand esin~'9 ecos™'0 etan-16
esinhé ecoshd etanhd esinh~'0  ecosh™'6  etanh-1¢
') 042 elogf elng *10° oet

g1 00
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® To check the current mode

® To enter the correct mode
(&) (COMP) B
() @8 F2) (Rad) B
G EWFE) (POL)

EXIT

To graph tanh 6¢:

ERERNERED(HYP)E)(tnh) &8 f

To graph In 9:
(ol () E28)

»GRAPH TYPE:POL

M Graphing Manually Entered Functions

You gan graph manually entered functions by simply pressing G and then entering the
function. Manually entered functions must have the following format:
Graph r=[6 function] ’

Remember that you also have to specify range parameters (page 137).
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o To graph a manually entered function

To graph r=2sin36 using the following range parameters:

Ransge
Xmin:—3.
max:3.
scl:1.
Ymin:—2.
max:2.
scl:1.

[INT TRG

Range

T. 0
min:Q.
max:m.
ptch:n+36

INIT [TRG

EEF(ES)(Cls) Be)
E2)ER)EEE

If the difference between the minimum and maximum values you set for the pitch of T
or 6 is too great, your graph will be too rough. If the difference is too small, drawing of
the graph will take a very long time.

B Specifying the Value Range
When graphing a polar coordinate function, you can specify the maximum and minimum
values to be applied. Use the following format.

function [8R) (5] (W) (1) O min B (5] 6 max () (3] (x5
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To graph r=4sin6 cosf for the range -7 < § < =:

E@mEs)(Cls)Ed
@R ) G ()
OO @OEDED
ERDE — —

7-4 Parametric Graphs

To draw parametric graphs, first change to the PRM Mode. Do not try to use the BASE
or EQUA Mode for graphing. The functions that can be graphed in the PRM Mode are
those that fit the following format:

(X, Y)=(K(T), g(T))

When drawing parametric graphs, remember that the unit uses value memories X, Y ang
T to store values. Do not use these memories for storage if you plan to draw parametric
graphs.

® To check the current mode

® To enter the correct mode

(468 (COMP) B9
EREW(ES) (PRM)

»GRAPH TYPE:PRM

® To graph a parametric equation

To graph the following functions:

x=7cosT - 2cos 3.5T
y=7sinT - 2sin 3.5T

Use the following range parameters. Range

Xmin:—18.
max: 18.
scl :b.
Ymin:—-12.
max:ie.
scl :5.
[INIT [TRG
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Range
T. 6
min:Q.
max:4am.
ptch:n+36
[INIT [TRG
EEs)(Cls)Em
(58P @86)(F2) (Rad) ExE)
Fan@2)ed 305

oo - B
EOEE@E0E

If the difference between the minimum and maximum values you set for the pitch of T
or 9 is too great, your graph will be too rough. If the difference is too small, drawing of
the graph will take a very long time.

mSpecifying the Value Range
When graphing a parametric function, you can specify the maximum and minimum values
to be applied. Use the following format.

() function B (2] (W) (1) Tmin {7 ) Tmax () (3) 9
To graph the following functions:

x=7cosT —2cos 3.5T
y=7sinT - 2sin 3.5T

Use the following range:
T=T =< 2r

Er([Es)(Cls) Exe)
Err@re)(F2) (Rad) ()
7k (2)EIEEIE) ,
I O e[ 0 YA | — [P
GEEEIDENE) D
(1) () G (3 (2) 60 () (e (1D
g
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7-5 Inequality Graphs

To draw inequality graphs, first change to the INEQ Mode. Do not try to use the BASE
or EQUA Mode for graphing. The functions that can be graphed in the INEQ Mode arg
those that fit one of the following formats:

Y > f(x) Y = f(x)

Y < f(x) Y = f(x)

When drawing inequality graphs, remember that the unit uses value memories X and Y
to store values. Do not use these memories for storage if you plan to draw inequality
graphs.

Whenever drawing a new inequality graph, you should always start out with GRES) (Cls) &g
to clear the display.

\%

® To check the current mode

® To enter the correct mode

e (COMP) B) »GRAPH TYPE: INEQ
GREBE)(INQ)
When you press the key in the INEQ Mode,
the display shown here appears.
® @ ®
Use the function keys to input the inequality you are graphing.
Function Key Inputs
G Y>
2 Y<
F3) Yz
Y=
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o To graph an inequality

To graph y<x2-2x -6 using the following range parameters:

Range
Xmin:—6.
max:6.
scl:1.
Ymin:—10.
max:10.
scl :5.

[NT [TRG

[H)(FS)(Cls) 9
EaF2)(Y < )Fanx)
@ reEE)Ed

mOverdrawing Inequality Graphs
If you draw two or more inequality function graphs on the same screen, the area contain-

ing values that satisfy both functions is filled in.
In the following input sequence we will input two functions with a single operation. Note

the operation that separates the two functions.

o To overdraw inequality graphs

To graph y>x2-2x—6 and overdraw it with y< —x2+3x+4 using the
following range parameters: ,

Range
Xmin:—6.
max: 6.
scl:1.
Ymin:—-10.
max: 10.
scl :5.

[INT [TRG
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EAFES)(Cls) e
G (FD(Y > ) e
2 RDEEIE)
F2(Y <)le
(3] -+ (3 (GT)

v

B Specifying the Value Range

When drawing inequality graphs, you can specify the maximum and minimum values to
be applied. Use the following format.

[Fn](inequality) () () @ (D) Xmin 6 (5 Xmax (20 (1) &

(n=1to 4)
To graph y=2x-5 using the range 0<x=2, and the following range
parameters:
Range
Xmin:—4
max:4
scl:1
Ymin:—6
max:e2
scl:1.
¢ [INT [TRG
G FES)(Cls)d) [
CamFa)(Y <)([@FeD —_— .
BEEACERNO
D@D
g

—152—

7-6 Integration Graphs

To draw integration graphs, you press ], enter the function, and then press £8. The
unit produces the graph on the display with the solution range painted in.

«Whenever drawing a new integration graph, you should always start out with M (Es)(Cls)Ed

to clear the display. . ‘ A
+Do not try to use the BASE, EQUA, or GRAPH Mode for integration graphing.

¢ To graph an integral

To graph [}, (x+2)(x— 1)(x - 3)dx using the following range parameters:

Ranse
Xmin:—4.
max:4a.
scl:1.
Ymin:—8.
max:12.
scl : 5.

[INT [TRG

rFEs)(Cls) Exe)

EODmODED
G

Sdx= 16.75

Note that you can also include the integration graph operation within programs.
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A o Py — When you press the [F8)(PQR) key, the display
7-7 Probability Distribution Graphs R here appears.
The unit calculates the three types of probability normal distribution shown below, along B ®E®

with normalized variate t(x). It also produces a probability density function graph (standarg

Use the function keys to input the probability distribution you are graphing.
normal distribution curve) for the normal distribution.

Draws standard normal distribution curve and calculates probability P(t)
Draws standard normal distribution curve and calculates probability Q(t)
Draws standard normal distribution curve and calculates probability R(t)
Calculates normalized variate t(x)

P(t) Qw R(t) .
@0

«You cannot draw a graph for the normalized variate function t(x).

1 40 B e To graph a probability distribution

1 f( e 1 e i
Jon )€ Zdt Jox e Zdt e 2dt
Vor)w \/?w./(;e Vo To graph P(0.5)

t(x) Er[Fs)(Cls) B
s ENES PRI E(P () DEIE)
- on m@
Once you input a value that represents the normalized variate t(x) for one of the probabilities
P(t), Q(t) and R(t), the unit produces the corresponding standard normal distribution curve.

At this time, the probability calculation result appears on the display, with the calculation =
range highlighted in the graph. P( ;t )=@. 69146

To draw probability distribution graphs, the unit should be in the SD Mode and REC Mode.
*Note that you do not need to specify range parameters with probability distribution graphs,

*The following shows the parameters that the unit uses for the probability distribution graph.
® To check the current mode

® To enter the correct mode Ymin _ Ymax

-0.1 045
0 (SD)EB | AN/sD ]
ERNEBEI(REC) | »GRAPH TYPE :REC I < .

Xmin _ Xmax

-32 32
EXIT
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7-8 Single-Variable Statistical Graphs

To draw single-variable statistical graphs, you must use the SD Mode and the statistica|
graph DRAW Mode. The unit lets you draw bar graphs, line graphs and normal distriby.
tion curves using data you input.

® To check the current mode

® To enter the correct mode

@) (SD) &8 RUN ~/ SD ]
|

®O®
[ED)(DRW)

EXIT

’ »STAT GRAPH :DRAW ‘

® To draw a bar graph

To draw a bar graph of the following data:

Rank Value Frequency

1 0 1

2 10 3

3 20 2

4 30 2

5 40 3

6 50 5

7 60 6

8 70 8 Ranege

9 80 15 Xmin:@.

10 90 9 max:110.

11 100 2 sc 1:10@.
First, specify the range parameters. Since the Ymin :Q'
maximum data value for x is 100, we will set gg)l( Zgo‘
Xmax as 110. The maximum data value for y is e
15, so set Ymax as 20. [INT_TRG

Next, specify the number of bars by increasing the number of value memories. Since we
have 11 ranks, we should increase the number of memories by 11. If you skip this step,
an error occurs when you try to draw the graph.

[ Eem)(D e Preg: @ Mem: 38
F-M: @ Mat: @

Grp @ SD : @

REG: @

Sim: @

Pol : @

3912 Bytes Free

[shlile™ : Jocv] > JroA)
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Now clear the- statistical memory.

ERCEE)(Scl)Ed

Input the data. For full details on the techniques you can use to input statistical data, see

age 79.

P EDO[EY(DT) 10(E)(DT)ED(DT)ED(DT) 20ED(DT)ED(DT)
30(F)(DT)E(DT)40()(DT)FED(DT)ED(DT)
503)(;)5(E)(DT)60E)(;) 6ED(DT) 70E3)(;) 8ED(DT)

80(3)(;) 15(F)(DT)90E)(;) 9(E)(DT) 100(E)(DT)E)(DT)

Now draw the graph.

Gt B

—

o To find the mode (Mod) on a graph

You can find the mode (Mod) on a bar graph using the pointer. Note, however that you
can only perform this operation immediately after a bar graph is drawn on the display.
To find the mode immediately after drawing the above bar graph.

= 57 (6T NI EEY D |
(F4(DEV) ' | x | x0n]xon- | OFF) *
F4)(Mod)

X=80. f=15.

*The mode is indicated by the pointer flashing at the highest point on the graph. The
values at the bottom of the graph show the data item [X] along with is frequency [f].
¢In the case of multimodal distribution, the pointer will be located at the top of the bar
that is farthest to the right. In the following graph, bars A, B, and C have the same fre-
quency, so the pointer is located at the top of C because it is farthest to the right.

A B i
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Use the following procedure when using the STO Mode in the statistical data (STAT DATA)

Mode.
6

[F4)(DEV)

E(O)

(F1)(Mod)

| 157 5 N D B |
| EmEnEmEa ]

= ]
®

—
X=80. f=15.

*See page 84 for information on determining Med, Max, and Min.

OTo superimpose a line graph on a bar graph
While a bar graph is displayed, perform the following key operation.

EEIrE2) (Line) B

® To draw a normal distribution curve

Example Using the data input above, with the following range parameters:

This change in range parameters is necessary
because the y values are so much smaller than

the x values.

Ransge
Xmin:@.
max:110.
scl :1@.
Ymin:@.
max:0. 25
scl:0@. 01
| (T TRG

praw the graph.

(Line)@@

Inputting the number 1 causes a normal
distribution curvé to be drawn.

Notes:

+Be sure to expand the number of value memories to match the number of bars in a bar
graph.

oIf you change the number of value memories while you are inputting data, you will not
pe able to draw a graph correctly.

oIf you input a value that is outside the minimum and maximum ranges you specify for
the range parameters, the data is stored in statistical memory but not in graph memory.
«If you input data that is greater than the maximum you specify for the y-axis, the bar
is drawn to the upper limit of the display, and the points outside the range cannot be
connected.

«The following is the formula the unit uses to draw the normal distribution curve.

(-%)?

e 2von?

-1
Y= J2xon
oFor range parameter settings, Xmin must be less than Xmax.

7-9 Paired-Variable Statistical Graphs

To draw paired-variable statistical graphs, you must use the REG Mode and the statisti-
cal graph DRAW Mode. The unit draws graphs using data you input.

o To check the current mode

o To enter the correct mode
(k=) (REG) (9
EIEBFE)(REC) | »GRAPH TYPE:REC ]
@@ @FEDRW) | »STAT GRAPH:DRAW |
®@FEI(LIN) { »REG MODEL :LIN [
EXIT IWWWW l
® P R M
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The following are the types of operations that can be selected from the function meny
at the bottom of the display. Press the function key below the operation you want to perform,

[FI(LIN) ... Linear regression line drawing (LIN Mode)
[F2)(LOG) .. Logarithmic regression curve drawing (LOG Mode)
[E)(EXP) ... Exponential regression curve drawing (EXP Mode)
Fa(PWR) ............... Power regression curve drawing (PWR Mode)

® To draw a paired-variable graph

To draw a graph of the following data:

xi yi
-9 -2
-5 -1
-3 2
1 3
4 5
7 8
Range
First, specify the range parameters as shown Xmin:=1
right. max:10.
scl:2.
Ymin:=5.
max:15.
scl :5.
[INT" [TRG
Now clear the statistical memory.
BOEREE (Sc)ED
Input the data. For full details on the techniques
you can use to input statistical data, see page 86.
BT [O7 [oL I BREY B =D
) F)
OBEE()DE@EDT)
BBEE)(;)@DE)DT)
©RIE)( )@EFE(DT)
D& )B@E T _
@E)(,)EEDT) — : .
@E)(» ) @ED(DT) - l
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|

Now draw the graph.

EanEREa)(Line) (DEY

/-'[.

tes: ) ]
t‘X point is not plotted if a set of data is outside the range parameter values you specify.

+The following key operation causes an error (Ma ERROR) if no paired-variable statisti-
cal data is present in memory.
ERNERED) (Line) DED

«For range parameter settings, Xmin must be less than Xmax.

7-10 Storing Functions in Memory

You can store up to 20 functions and expressions in memory for !ater repall, editing, or
graphing. Rectangular coordinate, polar coordinate, and parametric functions, as well as
inequalities can all be stored in memory. Note that the total amount of memory used for
storage of each function or expression cannot exceed 127 bytes.

BTo Access the Graphic Function Memory

Highlight the GRAPH icon on the Main Menu.

()
CIOIC

Press 9 to display the GRAPH Mode.

GRAPH FUNC:RECT

E5) M
Memory Iocationsf ig

Y4:
Y5:

sToJrculTve] - JSELISE
® BB ®

The following are the types of operations that can be selected from the function menu
at the bottom of the display. Press the function key below the operation you want to perform.
.. Stores the function into memory

.. Recalls a function from memory

Specifies a type for a stored function

Inputs a comma between parametric functions

.. Selects whether or not a graph should be drawn

Draws a graph for a stored function
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MFunction Types
Before storing a function into memory, be sure to first use the following procedure to specify
its type (rectangular coordinate, polar coordinate, parametric, inequality).

® To specify a function type

ETYP) |PecPocPmme |
BB &

The following are the function types that can be selected from the function menu at the
bottom of the display. Press the function key below the type you want to specify.

F)(REC) ............... Rectangular coordinate
FJ(POL) ................ Polar coordinate
[E3J(PRM) .. ... Parametric

FI(INQ) ................ Inequality

® To store a rectangular coordinate function

To store the following rectangular coordinate graph function in memory
location Y2:

y=2x2-5
First specify the function type as rectangular coordinate.

[E)(TYP)E)(REC)

Input the function.

@2EEE EX2-5_

STOJRCLITYE] » JSELJaRT]
ST hnt5 B 59 DRV |
®

The currently specified memory location is

highlighted. gl?éPH FUNC:RECT

[F)(STO) Ya:

Y3:

Y4:

Y5:

2xe-5

STO SELECT (4] [t] [SET

Move to the memory location where you want to

A GRAPH FUNC:RECT
store the function. 1

Y
™® Yae:
Y3:
Y4:
Y5:
2xe-5
STO SELECT [+] [*] [SET
—-162—

store the function into memory.

[Ee)(SET)

o To store a polar coordinate function

GRAPH FUNC:RECT

A

yelexa-5

Y3:

Y4:

Y5:

Eii® G I35 I EEP ORW

To store the following polar coordinate graph function in memory loca-

tion r3:
r=>5 sin 30

First specify the function type as polar coordinate.

[FRI(TYP)[F2(POL)
input the function.

B)EnEEED

The currently specified memory location is
highlighted.
E)(STO)

Move to the memory location where you want to
store the function.

@®®

Store the function into memory.

(EeJ(SET)
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5sin 36_
[sToJrcL]TYrP] 2 ISELIEN]
(G

GRAPH FUNC:POL
£l

vYel@exa-5

r3:

r4g:

rg:

Bsin 3¢

STO SELECT [+] [t][SET

GRAPH FUNC:POL

vo@exe-5

£3:

ra:

r5: a

5sin 36

ST0 SELECT [+] [t [SET

GRAPH FUNC:POL
ri:

ve@exe-5
r3@5sin 3¢

r4:

rs:

(i =D i I EE O




® To store parametric functions

To store the following parametric functions in memory location f4:
x=3sinT
y=3cosT

First specify the function type as parametric.

E)(TYP)E)(PRM)

Input the functions. 3sin T.,3cos T_
GEnEDFa)(») TYP] » JSELInGT
(3)fsfen ®
The currently specified memory location is .
highlighted. ?T/:\PH FUNC : PARAM
STO YeBexe-5
EI(STO) r3@5sin 36
f4:
f5:

3sin T,3cos T
STO SELECT [4] [*][SET

Move to the memory location where you want to GRAPH FUNC:PARAM

store the functions. f1:
Ye@exa-5
®0® r3@5sin 36
fa:
f5:

3sin T,3cos T
STO SELECT (4] [+] [SET

Store the functions into memory. GRAPH FUNC:PARAM
[Fe)(SET) fil:
Y2@ex2-5
r3@5sin 3¢
Xt4@3sin T
Yt4@3cos T
Si° = R I EE9 OAv
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o To store an inequality

To store the following inequality in graphic function memory location Y5:
y<x2-2x-6
First specify the function type as inequality.
E)(TYP)E(INQ)

Input the function.

EEEDEEE

Xe-2X-6
sToJrcLTve) » [SELIsE

@

The currently specified memory location is GRAPH FUNC: INEQ
highlighted. Y1
A)(STO) Ye@exa-5

ra3f@5sin 36
Xt4@3sin T
Yt4@3cos T
Xe2-2X-8
S0 [Y>[¥<[Y=([Y<

&) F)

The following are the inequality types that can be selected from the function menu at the
pottom of the display. Press the function key below the type you want to specify.

EI(Y>) o y>f(x)
Fa(Y<) ...... e Y<flx)
FE(Y=) ... . y2flx)
[\ y=/(x)

Move to the memory location where you want to
store the function.

OO®®

GRAPH FUNC: INEQ
YeBeXxe-5

r3@5sin 346
Xtd@3sin T
Yt4E3cos T

Y5:

Xe-2X-6

S§T0 Y>[Y<[y=[y<

Store the function into memory. GRAPH FUNC: INEQ
Fa(Y<) ye@exea-5
r3@5sin 3¢
Xt4@3sin T
Yt4@3cos T
Y5RX2-2X-6

SToRc TR > SELTag]
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HEditing Functions in Memory

Use the following procedures to modify and delete functions that are stored in memory,

® To modify a function in memory

To change the function in memory location Y2 (y=2x2—5) to y=2x?2 -3:

Recall the function.

[F2J(RCL)

Scroll down to Y2.

FI(SET)

Move the cursor to the location of the change and
then input the new value.

B

(F)(STO)

—166 —

GRAPH FUNC:RECT
Y1:

Y2@exa-5
r3@5sin 36
Xt4aB3sin T
Ytd@3cos T

RCL SELECT [4] [+] [SET

GRAPH FUNC:RECT
Y1:

Yegexa-5

r3@5sin 36
Xt483sin T
YtdB3cos T
EXE_
SToJrCLyTYR] » [sELfem

GRAPH FUNC:RECT

YEEEXE‘ 5
r3@5sin 346
Xt4@38sin T
YtaB8cos T
XE_

9 GEN in5 BN EEW ORv

®

GRAPH FUNC:RECT
Y.

Yyomexa-5

r3g5sin 36
Xt4@3sin T
YtdB3cos T
2Xx2-3

STO SELECT [+] [t] [SET

store the new function into memory.

@ES(SET)

o To delete a function from memory

GRAPH FUNC:RECT
Y1:

ve@exa-3
r3@5sin 39
Xt4aB3sin T
Yt4dB3cos T

&5 -0 55 Kl B8 DrRw

To delete the function in memory location Y2:

pisplay the list of functions in memory.

(F)(STO)

Scroll down to Y2.
Delete the function located at Y2.

@ES(SET)
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GRAPH FUNC:RECT
Y1:

YgEEXE—S
r3@5sin 346
Xt4d@3sin T
YtdB3cos T

G EF 55 Kl B8 ORW

ST0 SELECT [+] [*][SET

GRAPH FUNC:RECT
Y1:

Ya:

r3@5sin 36
Xt4B8sin T
Yt4aB3cos T

[sTolrcu] YRl » JSeL I




M Drawing Graphs from Memory

You can use either of the two following methods to draw graphs from memory.
*Drawing graphs from specific functions in memory

*Overlaying graphs for all the functions in memory

® To specify the overlaying method
When drawing overlaid graphs, you can set up the unit to draw them one-by-one or simy|.
taneously. Use the following procedure to specify which method you want to use.

ME®® IPSIML GRAPH : ON ‘
o
@) rg \‘

Press [E(ON) to specify that graphs should be drawn simultaneously. Press [E2(OFF) to
specify that graphs should be drawn one-by-one, in graphic function memory location se-

quence.
(Exm)

® To draw graphs from specific functions in memory

To draw a graph of the function in memory location Y2 (y=2x2_3).

Use the following range parameters.

(F8)(SEL)
Ransge GRAPH FUNC:RECT
Xmin:-5, ¥1:
max:5. Ye@exe-3
scl:1. r3@5sin 36
Ymin:-5. Xt4@38sin T
max:5. Yt4d@3cos T
scl 1.
[INIT TRG [SET CAN DRW
F2)

Scroll through the graphs, and cancel those that you do not want drawn. Only the graphs
whose equal signs are highlighted will be drawn.

@@E)(CAN) GRAPH FUNC:RECT
DE(CAN) veEexa-3
®E(CAN) r3=5sin 3¢
Xt4=3sin T
Yt4=3cos T
Y¥5<X2-2X-6

[SET [CAN

DRW
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1

praw the graph.
(Fe)(DRW)

o To overlay graphs for all the functions in memory

To overlay graphs for all the functions using the same range parameters
as in Example 1:

(ES)(SEL)
[E8)(DRW)

7-11 Other Graph Functions

The functions described in this section can be used with rectangular coordinate, polar
coordinate, parametric, inequality, and statistical graphs.

You should enter the COMP, SD, REG, MAT or GRAPH Mode Fo perform the operatioTs
described in this section. Here, we will explain all operations using the COMP Mode only.

ESetting the Type of Graphing Method

There are two types of graphing methods that you can choose between: connection (CON)

lotting (PLOT). _ _ ]
Wi?hqhe cognr(1ection method, points that are plotted are connected by lines. With the plot

ting method, only the points are plotted, without connection.
e To specify the drawing method‘

SER® »DRAW TYPE :CON
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Press (E1)(CON) to select connection or E(PLT) to select plotting.

ED(CON)

EXIT

RUN / COMP
G-type : REC/GCQN
T

[ CON= connectign
{ PLT =plotting

B Trace Function

The Trace Function lets you move a pointer along the line in a graph and display coor-
dinate values at any point. The following illustrations show how values are displayed for
each type of graph.

i

*Rectangular Coordinate Graph l X=0. 6684238 Y=0. 6197488

H

*Polar Coordinate Graph h=u‘ 7880549 6#=2. 1991148

‘ T=5. 8826322

*Parametric Graph X=-0. 389927 Y=0. 9208454

L

eInequality Graph

=

i X=1. 4705327 Y<«-0. 675066

® To determine the values of points of intersection

To determine the values of the points of intersection for the following
equations:
y=x2-3
y=-x+2

Use the following range parameters: Ransge

Xmin: -5,
max:5.
scl 1.

Ymin:-1@.
max:1@.
scl:2.

[INIT [TRG

—-170—

praw the graph of the first equation.

#E(COMP)EE j
EREW(E) (REC) BT

EHFES)(Cls) B8 o
e @EIEY

<

overdraw the graph of the second equation.

[CEDE)( 1] + PGS}

press (F)(Trace) to activate the Trace Function. Pointer

|
X=-5. Y=7.

Move the pointer using ® and @. Holding down either key moves the pointer at high

speed. o )
Move the pointer to the first intersection. . ! o

When the pointer is at the location you want, press [g)(Coord) to view coord|.nates individu-
ally. Each press of [Fg)(Coord) changes the coordinate display in the following sequence:

Av\}t/\/

X/Y coordinates—-X=—2. 765957 Y=4. 7659574

[F)(Trace)

®~®

/
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B

[F8)(Coord)
X coordinate only —-X=—2, 765957447
E)(Coord) W

P

Y coordinate only —-Y =4, 765957447
—

The pointer does not move at fixed intervals. It follows the dots on the display. Because
of this, the values provided for coordinates are approximate.

Move the pointer to the next intersection.

®~-®

=S

Y=0. 1914838362

You can then use [Fg)(Coord) to view the x and
y coordinate values.

(F&)(Coord)

X=1. 8085106 Y=0. 1914893

Finally, press [F)(Trace) again to exit the Trace Function.
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o To move the trace between two graphs

This operation can be used to trace multiple graphs on the same display. In the COMP,
sD, REG, or MAT Mode this operation can be used with up to six graphs that are layered
using multi-statements or programming. In the GRAPH Mode, all graphs that are drawn
on the display can be traced.

To trace points on the following equations (using a multistatement):

r=(x+2)(x-3)

y=2x-3 Range
. . Xmin:=56.
use the following range parameters: max-5.
scl:1.
Ymin:—10.
max:10.
scl:2.
INIT [TRG
Execute the multistatement that draws the two graphs.
EREBE)(REC) B
@) (Cls) B9
BE0OEIEE0)
) Eram)Ee) - )
E(2)En @ EE

Press [F1)(Trace) to activate the Trace Function. The pointer appears on the graph drawn
by the last function in the multistatement. If the unit is in the GRAPH Mode, the pointer

appears on the first graph that was drawn. \ E

X=-3 510638 Y=-10. 02127

(F1)(Trace)

Pointer

Move the pointer along the line where it is locat-
ed using ® and @. Holding down either key
moves the pointer at high speed.

Use @ and ® to move the pointer between the
two graphs.

®(r @)

X=-3. 510638 Y=8. 8352185
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Note:

*If you have more than two graphs shown on the display, the @ and & cursors can be
used to move the pointer from graph to graph.
When you are finished, press (Fi)(Trace) again to exit the Trace Function.

M Scrolling Graphs

If the graph you are tracing runs off the display to the left or right, the display scrolls
automatically to follow the Trace Function pointer as you trace the graph.

R ERE)([ED (Deg) &
Grant)(sin) xg)

(F)(Trace)
®~®

>
jS*
[ IO

\V\/
\V/IRVA

@~@}
A,
1V

X=-298. 7234 Y=0. 8769499

S
S
S

X=-306. 3829 Y=0. 80507

X=367. 66857 Y=0. 1332
6 32869

*If the graph you are tracing runs off the display
to the top or bottom, the display does not scroll.

®~-®

\/

X=3. Y=3. 0625

*You cannot scroll polar coordinate or parametric graphs. You also cannot scroll over-
drawn graphs that contain polar coordinate or parametric graphs.
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ENotes on Using the Trace Function

#You can use the Trace Function immediately after you draw a graph only. If you draw
a graph and then perform a calculation or any other operation (besides [M]-Disp, Range,
or G-T), the Trace Function will be unavailable.

«The coordinate values at the bottom of the display are shown with a 10-digit mantissa,
or with a 5-digit mantissa and 2-digit exponent. When both the x-coordinate value and
the y-coordinate value are shown at the bottom of the display, they appear with an 8-digit
mantissa, or with a 4-digit mantissa and a 2-digit exponent. Negative values are one
digit shorter because one digit is used for the negative sign.

eYou cannot use the Trace Function during program execution.

eOnce program execution is suspended by a ““ 4" symbol, you can use the Trace Func-
tion on a graph produced at that point.

«|f you are drawing multiple graphs using multistatements, you can use the Trace Func-
tion to trace a graph that is displayed by a display result command (page 30). When
you press @9 to resume drawing of the next graph, the Trace Function is automatically
cancelled and the pointer disappears from the display.

HPlot Function
The Plot Function makes it possible to plot points anywhere on a graph.

Note that there are two different plot operations: one for graphs in the COMP, SD, REG,
and MAT Modes, and another for graphs in the GRAPH Mode.

o To plot points in the COMP, SD, REG and MAT Modes

To plot a point at =2, y=2, with the following range parameters:

Range
Xmin:-5.
max:5.
scl:1.
Ymin:-10.
max:10.
scl:2.
[INIT [TRG

Pointer

(r(ES)(Cls) B
ERFE)(Plot) REM(D2)ES

Coordinates —-J—X=2. 0212765 Y=1. 9354838
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Move the pointer using ®, @, @ and ®. Hold-
ing down these keys moves the pointer at high

speed.

CICICICIC

(Coord)

(Coord)

@OOE®®®

When the pointer is at the location you want,
press (B4 to plot a point. At this time, the pointer
returns to the original point you specified (2, 2
in this example).

GF)
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A313043-9

X=2. 5531914 Y=1. 9354838

you can change the original point at any time
py pressing [E3)(Plot) and inputting new coor-

X=2. 563191488

Y=1. 935483871

[P S S PR S S Y

s
Y=3. 548387097

™rrr

T

X=2. 0212765 Y=1. 9354838

dinates.

(E3)(Plot) BICIEIE ()

EE)E

Note:

X=3. 5106382 Y=6. 4516129

«In the above example, we specified a starting point of 2, 2. You can also enter the graph
display to plot points by simply pressing [3)(Plot) followed directly by &d.

B (F3)(Plot) X

Range
Xmin:—
max :5.
scl:1.
Ymin:—2.
max:10.
scl 2.
[INT [TRG

. i " " i " 2

1
X=1. 5 Y=4.

oIf you specify a point that is outside the range set up by the range parameters, the pointer

does not appear on the display.

*The x-coordinate value of the current pointer location is stored in the X value memory.
The y-coordinate value is stored in the Y value memory.




® To plot points in the GRAPH Mode

[Example] To plot a point on the graph represented by y=2x? - 3, with the follow.

ing range parameters:

First draw the graph for y=2x2-3 using the
procedures described on page 168.

[FE)(DRW)

Activate the Plot Function, and the pointer ap-
pears flashing in the center of the display.

F(Plot)

Use the cursor keys to move the pointer around
the display.

®-®
@®-®
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Range
Xmin:-5.
max :
scl:
Ymin:
max:
scl :

INIT TRG

5.

B g

1/
Y

Pomter

N
v

X=

X=1. 0638297 Y=2. 0967741

Y

[Fe)(Coord)
X=1. 26382978
{Fe)(Coord)
+
Y=2. 286774184

When the pointer is at the location you want, press @ to plot a point.

Pointer

You can return the pointer to the center of the
display at any time by pressing (E)(Plot).

Notes:

eYou can switch the Plot Function off by pressing [F8)(Cls). When you do, the graph is
cleared from the display and then redrawn, without the points that you plotted.
eWhenever you are using the Plot Function, the location of the pointer is maintained in
value memory. The x-coordinate is stored in value memory X, while the y-coordinate

is stored in value memory Y.
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HLine Function

With the Line Function, you can link two points with a straight line.

Note that there are two different line operations: one for graphs in the COMP, SD, REg
and MAT Modes, and another for graphs in the GRAPH Mode. '

® To draw a line in the COMP, SD, REG and MAT Modes
‘ To draw the graph for y = 3x, and then draw a line from the point on the

graph where x=2 and y=6:

Use the following range parameters:

Draw the graph.

ERES)(Cls)E
(3] T

Use the Plot Function to locate the pointer at
x=2, y=0.

E)(Plot DEA(@)E]

Move the pointer up to the graph line.

E3)(Plot) 2)ER()(0)Es
®~-®
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Range

Xmin:—2.
max:5.
scl:1.
Ymin:—2.
max:10.
scl:2.
[INIT [TRG

PR &
¥

X=2. 0212765 Y=-0. 064516

/

X=2. 0212765 Y=6. 1290322

praw the line.

[Fa)(Line) ()

/1

Now draw another line to the y-axis. Since the x- and y-coordinates of the p_oint you last
ploned are stored in X and Y value memories, you can easily move the pointer back to

the point on the graph. Note the following operation.

[F)(Plot) RO EM @MY
EE]

Move the pointer to the y-axis.

ORCY

Draw the line.

(Fa)(Line) s
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X=2. @2765 Y=6. 1290322

. i " i i "

X=0. 0106382 Y=6. 1290322




® To draw lines in the GRAPH Mode

To draw the graph for y=2x2— 3 and then draw a line from the minimym

point on the graph to the point where x=2 and y=5:

Use the following range parameters:

First draw the graph for y=2x2-3 using the
procedures described on page 168.

Activate the Plot Function, and the pointer ap-
pears flashing in the center of the display.

F(Plot)

Use the cursor keys to move the pointer to the
minimum point on the graph, and press Bg.

(ONIO
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Range
Xmin:-2.
max:2.
scl 1.
Ymin:-5.
max:5.
scl 1,

[INIT_TRG

E Pointer

N

X=0. Y=0.

—

N

X=0. Y=-3. 064516

Use the cursor keys to move the pointer to the
point where x=2 and y=5.

®-®
@®-®

Press (Line) to connect the two points with a
line.

F8)(Line)

Note:

N7
7

eYou can switch the Line Function off by pressing @(Cls)_. When you do, the graph is
cleared from the display and then redrawn, without the lines you drew.

EGraph Scroll Function

Immediately after you have drawn a graph, you can scroll it on t.he display: L{se the cur-
sor keys to scroll the graph left, right, up and down. The display is sgro|led in increments
of 12 dots, with the display being redrawn after each scroll operation.

e To scroll the graph on the display

To draw the graph for y=0.25(x +2)(2x + 1)(2x - 5), y=2x -3, and then

scroll it:

Use the following range parameters:
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Ransge
Xmin:—5.
max:b.
scl:1.
Ymin:—8.
max:8.
scl:2.

[INT [TRG




EME®WFED)(REC)ET . mgZoom Functions

EmFES)(Cis)Ed The Enlarge and Reduce Functions let you zoom in and out on graphs.
E=(0)2EOEEREID)

BOOORMEE o To display the Zoom Menu
E4F)(2)(Zoom) [BoX @8 [ <t [xV/7 [oRG
® @2 E Fs)

«The following are the operations that are available from the function display at the bot-
tom of the screen. Press the function key below the operation you want to perform.
F)(BOX) ..ccveene Box Function
[F)(FCT) Displays the factor input screen
F(xf) ... .. Zooms in on the graph in accordance with the zoom factors

F)(x 1) Zooms out on the graph in accordance with the inverse of the
zoom factors
F(ORG) ..o Restores a graph zoomed using the Box Function or factor
@ ' ‘ @ zooming to its original size, based on the graph’s range
parameters

mBox Function
The Box Function lets you cut out a specific section of a graph for zooming.

O R AU

—
e To zoom in on a part of a graph
To specify a box on the graph for y = (x + 5)(x + 4)(x + 3), with the follow-
ing range parameters:
@ ‘ t @ Specify the range parameters. Range
Xmin:—
max:8.
scl:2.
Ymin:—4.
max:2.
scl:1.
INIT [TRG
Draw the graph.
'I;’t‘;‘:a""m scroll bar graphs and line graphs produced using single-variable statistical EEDFED(REC)BD
Er(ES) (Cls)Ee)
E(OEDEA(EIDIOKETED
@OreI R0
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Press (F2)(Zoom) to activate the Zoom Function,
and a pointer appears flashing in the center of
the display. ) N
(F2)(Zoom) Mo —
BOX xf [xV/f [oRG
()

Press [E1)(BOX) and move the pointer using the
cursor keys.

Once the pointer is located where you want one
corner of the box to be, press [Exd.

*To display the coordinates of the current pointer r
location, press twice or press (.

(FD(BOX)EMEMT — [ ,
@@~ @6 + |

-
X=-2. 212765 Y=-0. 803225

Move the pointer to the location of the corner r
diagonally opposite the one you have just set. ’ |

Note that a box automatically appears on the N .
display. v

OMOCOMC)

|

X=-5. 857446 Y=0. 9354838

When the pointer is located where you want the
other corner of the box to be, press .

- /™
%

Note that the box you defined becomes the outline of the display, and the graph is en-
larged to fit.
You can repeat the enlarge operation and make enlargements of part of an enlarged graph.
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o To return a graph to its original size

To return to the graph enlarged above to its original size:
(F2)(Zoom)([F8)(ORG) / [
L0\ N N "

A4

o|f you locate the second corner of the box horizontally or vertically with the first corner,
no box is formed, and so the graph is not enlarged.

«For graphs drawn in the COMP, SD, REG, or MAT Mode, the Box Function can be used
to zoom only the most recently drawn six graphs. In the case of the GRAPH Mode, the
Box Function can be used to zoom any graphs drawn.

M Using the Factor Function to Enlarge and Reduce the Entire
Graph

You can enlarge or reduce the entire graph. You can set different factors for the x and
y-axes, which means that you can double the length while leaving the height unchanged,
or vice versa.

With this function, you can use a pointer that appears on the display to select a point
on the graph to be the center of the zoomed area. If you do not specify a point, the center
of the normal size graph is used as the center of the enlarged or reduced graph.

o To enlarge a graph

To enlarge the graph for y =sinx by 1.5 times on the x-axis and 2 times
on the y-axis, using the following range parameters:

Specify the range parameters. Range
Xmin:—360.
max : 360.
scl :180.
Ymin:—1.6
max:1.6
scl:@.5
[INT fTRG
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Draw the graph.

EFEW(FED(REC) M)
EFES)(Cls) g

(4F) @88) (1) (Deg) B
G ) L9 |5

Press [F2)(Zoom) to display the Zoom Menu.

[F2)(Zoom)

Press [2)(FCT) to display the Factor Input
Screen.

[F2(FCT)

Input the zoom factors for the x-axis and y-axis.

OEEEe

20

[ExiT)

Press [E3)( x f) to redraw the graph according to
the factors you have specified.

[E3)(x1)
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AN
v,

=

Factor
Xfct:2.
Yfct:2.

[INT

Factor
Xfct:1.5

[BoX @[ %1 [V [oRG

At this time, the range parameters are changed Range
as follows: Xmin:=240.
max : 240.
scl :180@.
Ymin:—@.8
max :0. 8
scl:@.5
[NT [TRG

You can repeat the enlarge operation and enlarge the enlarged graph again.

o To reduce a graph

Example | To reduce the graph for y =sinx by 1.5 times on the x-axis and 2.0 times
on the y-axis, using the following range parameters:

Specify the range parameters. Range
Xmin:—360.
max : 360.
scl :180.
Ymin:=1.6
max:1.6
scl:@.5
[INT [TRG
Draw the graph.
() EW(ED (REC) BT
E#F(Fs)(Cls) &9
ErEm(E)(Deg) B
(et sim) (e ) \/
Press [F2)(Zoom) to display the Zoom Menu. lm TR
(F2)(Zoom)
F)
Press [F2)(FCT) to display the Factor Input Factor
Screen. Xfct:g2.
[F2J(FCT) Yfct: 2.
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Input the zoom factors for the x-axis and y-axis.

DOEEs

2D0)E8

EXIT|

Press [F4)(x '/t) to redraw the graph according
to the factors you have specified.

[Fa)(x "/t)

At this time, the range parameters are changed
as follows:

NN
\/rw

[60x @[ = [x7% [oRG

Range
Xmin:=540.
max : 540.
scl :18@.
Ymin:—3.2
max:3.2
scl:@.5

[INT [TRG

You can repeat the reduce operation and reduce the reduced graph again.
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o To redraw a graph using the inverse of the factors
Continuing from the graph reduction example above, press [F2(Zoom) and then E&( x '/1).

((Fanae) Farae))
E#F)(F2) (Zoom)EL(x /1)

At this time, the range parameters are changed
as follows:

[Box @[ =t [xV7 [oRG

Ranse
Xmin:=810.
max:810.
scl :180.
Ymin:—6. 4
max:6. 4
scl:@.5

[INT [TRG

o To specify the center point of an enlarged display
To enlarge the graphs: y=(x+4)(x+1)(x—3), and y=3x+22 by 5 times

on the x-axis and y-axis, with the apparent point of tangency at the center
of the display. Use the following range parameters:

Draw the graph.

) EW(E) (REC) B
EMFEsS)(Cls) g
Eam Qe .@-.--

-@-.@@@
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Ransge
Xmin:—8.
max:8.
scl 5.
Ymin:—30.
max :30.
scl :1@.

[INT [TRG

|




Press [F2(Zoom) to display the Zoom Menu and
the pointer appears flashing in the center of the
display. Use the cursor keys to move the pointer
to the point of tangency.

(F2)(Zoom)
OBIOCMO)

i
RY,

[BoX @[ <t [xV7 [orRG
P FCT i —
S;ef:zﬂ@( ) to display the Factor Input ;?g %Oé
EJ(FCT) Yfct:2.
Input the zoom factors for the x-axis and y-axis.
GaEEY Factor
Xfct:5
Yfct: 5

—
ral

AV

[6ox W[ <t [x7r [oRe
)
Press [3)( x f) to redraw the graph according to
the factors you have specified.
EJ(xf)
[Box @B [ [xV7 [oRG

Note that these graphs are not tangent as they appear on the normal (unenlarged) display.
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o To initialize the zoom factors

@(Zoom)@(FCT)@(INIT)
Anytime you perform the above operation, the unit initializes the zoom factors to the fol-
jowing settings.

Factor
Xfct:2.
Yfct:2.

[INT

o To specify the zoom factors within a program
Use the following format to specify the zoom factors in a program.

Factor (Xfct), (Yfct)

Note:

eFor graphs drawn in the COMP, SD, REG, or MAT Mode, the Factor Zoom can be used
to zoom only the most recently drawn six graphs. In the case of the GRAPH Mode, Factor
Zoom can be used to zoom any graphs drawn.

BUsing the Overwrite Function

You can use the following format, specifying your own values for the value memory where
indicated, to draw more than one graph on the display at the same time.

function () (3] (# ([] value memory (F2) (REL) (F1) (=) any value
@M () any value B (7] ... any value W (1) B9

Notes:

«Only one value for substitution of values can be used in the above format.

eX, Y, r, 6, and T cannot be specified as the value memory.

«The above format can be used with rectangular coordinate, polar coordinate, and para-
metric functions, and with inequalities only.
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® To overwrite graphs 7.12 Some Graphing Examples

To draw graphs by substituting the values 3, 1, and — 1 for A in the func.
tion y=Ax2-3. Use the following range parameters:

The following examples are presented to show you some ways that the graphing func-
tions can be used effectively.
Note that all of these examples are performed in the COMP Mode.

Range

Xmég 55 To graph the function y=x3—9x2+27x+50:

Y;?'L 1.1 . Use the following range parameters. Qg?ﬁe_s
max:1e. max:10.
scl :2. scl:2.

INT TRG Ymin:—30.

max:150.
sc | :20.
EREWFE)(REC)E a (NT TG
EF(ES)(Cls) &g
() (P (A 0c21)
m@mgg@ —— — ., () W (E7) (REC) (B1)
G FEEMF2)(REL EF(FS)(Cls) BxE)
(REL)[E)(=) 7
EERODEHED RN E) R
R(TEg B2@FIEE0)E
. [t

To graph the function y = x5+ 4x5— 54x% — 160 + 641x2 + 828x — 1260:

‘ A
Use the following range parameters. Range
Xmin:—10.
max:10.

Pu—

L4 scl:2.
Ymin:—8000.
max : 8000.
sc | . 2000.
F [INIT fTRG
EHr)(F5)(Cls) Ex8)
N DT NG+ Dy )
BE@rEIAE&0I6E)0)
FaAGRIEBE@ DRI
GEREFRBEEEE
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T

To graph the function y=x*+ 4x° - 36x2 — 160x + 300 and determine itg To store x3+ 1, x2+x into Function Memory (page 39), and then graph:

minimum and maximum: y=x3+x2+x+1

Use the following range parameters.

Ransge use the following range parameters: Ransge
Xmin:-10. Xmin:—4.
max:10. max:4.
scl :2. scl:l.
Ymin:—B600. Ymin:-10.
max : 600. max:10.
scl :200. scl:l.
[INIT TRG [INT [TRG
EMFs)(Cls)E8 G EW(FE)(REC
Can el A D EIAEIA)E) (e
BEEEEEOEDE (A EEIDENERmE)(STO) )
[+ [E3[EE] — * * [(stores (x3+1))
Use the Trace Function to find \/ Fe) =3 EBET(F)(STO)(2)
the minimum and maximum. [@(stores (x2+x))
G (Es)(Cls) &9
ERE) () (DEIE () (2ED

Example 4| To determine the points of tangency for the following functions:
y=x3-3x2-6x-16

y=3x-11
Use the following range parameters. Range
Xmin:-1@.
max:1@.
scl:2.
Ymin:—60.
max :40.
scl :10.
[INT [TRG
EHR)([Fs)(Cls) B9
) O [V [ | — [ L [ ]
SEra@EEED S
[EZD/E o0 — [ENEN]ET

Use the Trace Function to find
the tangency.
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Chapter 8 |I[[Programming ]

—

This chapter tells you how to use the versatile program memory of the unit. Once you
program a calculation, you can call it up and execute it using any values you want at the
touch of a key.

8-1 Introduction to Programming

The following explains the basics about programming the unit. We also provide a number
of actual easy-to-understand examples for your reference. For full details on each of the
programming operations, see the other sections in this chapter.

HTo Enter the Programming Mode
Highlight the PRGM icon on the Main Menu.

OO C)

Press [4 to display the Programming (PRGM) Mode.
List of Programs

&g [wRT
Mode when you entered Programming Mode ——— — COMP
Amount of memory available 4000 Bytes Free
Program area number PoEempty
Program area status Pl|empty
Cursor (indicates currently selected program area) P2 empty
P3| empty—
[RUN | (B IR
B® B

The above display shows that there are 4,000 bytes of memory available to store pro-
grams. Though you can see only four program area names, there are actually a total of
38, named PO through P9, PA through PZ, Pr, and P6.

The following are the operations that can be selected from the function menu at the bot-
tom of the display. Press the function key below the operation you want to select.

FEJ(RUN) ............... Program execution
[F2(DEL) .... ... Specific program delete
EJ(DL-A) .............. All program delete

M Specifying the Calculation Mode

Before starting a programming operation, you should first specify the calculation mode
(CAL MODE) that matches the calculation you plan to program. The mode you select de-
termines the type of function key menu that appears on the bottom of the display.
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o To specify the calculation mode
perform the following operation while the list of programs is displayed.

‘ »CAL MODE :COMP l

| oW BAS (SO FEG AT |
e ® B

The following are the calculation modes that can be selected from the function menu at
the bottom of the display. Press the function key below the calculation mode you want
to select.

F)(CMP) .... Computation Mode
F(BAS) ... BASE Mode

[F3)(SD) Standard Deviation Mode
F4)(REG) .. Regression Mode

FJ(MAT) ... Matrix Mode

*Pressing [E0) returns to the Programming Mode.

M Selecting a Program Area

You can select a program area by moving the cursor to it using the @ and (® keys,
or by directly inputting the number or letter that names the program area.

e To select a program area using the cursor keys

4000 Bytes Free
@ P2 empty
P1 empty
P2ilempty

e To select a program area using direct input

@ 4000 Bytes Free
P2iempty
P3 empty
P4 empty
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B Checking How Much Memory Is Used by a Program

You can check how much memory is used by a program either while the list of programg
is displayed, or while you are inputting a program.

® Checking memory from the list of programs

1. Use the @ and (@ keys to move the cursor to the program area whose memory sta.
tus you want to check.

2. Hold down the @s) key. The bottom line of the display shows the program area number
and the number of bytes it contains.

® Checking memory while programming

Hold down the @ key. The bottom line of the display shows the current program area
number and the number of bytes it contains.

Bytes P4-1@8

[ [
Program area number  Number of bytes

HTo Input a Program

To program the following formulas, which calculate the surface area (S)
and volume (V) of a regular octahedron when the length of one side (A)
is known. Store program in area P5.

S=2V3A?2 V=V2/3A3

#ey (PRGM) B8 VC,!?)&P

®®®®® 4000 Bytes Free
P2 empty

P3 empty

P4 empty
PSEempty

[RUN [0 GIRRY

[Exd(Starts programming) ‘ _ —’

() w4 (?) S B (A) Ee) )

P5A: OXI3XAL 4 |

EIREIOE) @RI -
F)(4)
[ 4] |
&
—-202-

EHPN2RARBERRAE)
(or [EM(E)

=49 ijs a prompt command for value input.
« 4" is a display result command.

P-oA 12X 3xXA24
r2+-3xA*3_

ETo Execute a Program Stored in Memory

To execute the program stored by the operation described above, for
A=7,10 and 15

Length of one side Surface area Volume
7cm (169.7409791)cm? (161.6917506)cm?
10 (346.4101615) (471.4045208)
15 (779.4228634) (1590.990258)
e %
COMP
398@ Bytes Free
P2 empty
P3 empty
P4 empty
PS5E?-A:2X/ 3XA2 4
RUN
F(RUN) ? —|
[@E8(value of A) ;
169. 74@38791 | (S when A=7)
— Disp —|'-Dsp—"
pauses calculation for
display of result
(Exg) ?
7
168. 74039791
161.869175@6 | (V when A=7)
[Ex) ?
7
169. 7408791
161.6917506
?
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(AJ@)Eg(value of A) 7
168.74@9791
161.69175@6
10
346.4101815 | (Swhen A=1q)
— Disp —
g 7
169. 7409791
161.6917506
10
346.4101615
471.4@452@8 | (V when A=1)

(The rest is omitted)

*Program calculations are executed automatically whenever you press B after inputting
data or after a result is displayed.

*If calculation is suspended to display a result, press &8 to resume the calculation.

“When you execute a program, calculations are performed in the mode (COMP, BASE,
SD, REG, MAT) that was selected when you input the program.
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8-2 Deleting Programs

You can delete either individual programs or all of the programs stored in memory.

The results of the procedures described below cannot be undone. Make sure that you
do not need data any more before you delete it.

o To delete a specific program

Display the list of programs and move the pointer next to the program you want to delete.
Press [F2)(DEL).

(F2)(DEL) [YES DELETE PROGRAM [N O

G| F

Press (E)(YES) to delete the program, or E8/(NO) to abort the operation without deleting
anything.

o To delete all programs

Display the list of programs.
Press [E3)(DL-A).

E)(DL-A) [YES DEL ALL PROGRAMS [N O

Press [ED(YES) to delete all programs, or (8] (NO) to abort the operation without deleting
anything.

8-3 About Error Messages

Sometimes a program you enter causes an error message to appear when you execute
it. This means that there is an error that needs to be corrected. The following shows a
typical error message display

Error type
Bytes where error occurred
Program area where error occurred

Syn ERROR
Bytes P@-8

All of the possible error messages are listed in the Error Message Table on page 269.
When you get an error message, look it up in the Error Message Table and take actions
to correct it.
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8-4 Counting the Number of Bytes

The memory of this unit can hold up to 4,000 bytes of data. Generally, one function i
a program takes up one byte. Some functions, however, require two bytes each.

*1-byte functions
sin, cos, tan, log, (, ), A, B, C, 1, 2, etc.

*2-byte functions
Lbl 1, Goto 2, Prog 3, etc.

You can count the bytes in a program by pressing the @ and ® keys. Each press of
these keys causes the cursor to jump one byte. Display of the following is counted ag
two bytes:

ed/dx (

*Mat, Det, Trn (Mat Mode)

** Row, * Row +, Row +, Swap (Using matrices in programs)

oY, r, Xt, Yt, Sim X, Sim Y, Sim Z, Sim Coef, Ply X1, Ply Xz, Ply Coef (VAR Mode)

When the number of bytes remaining drops to five or. below, the cursor auiomaticany
changes from an underline to “B”. If you need to input more than five bytes, try to in.
crease the amount of memory available for program storage by deleting unnecessary pro-
grams, deleting expanded memory, or by deleting unneeded function memory contents.

HETo Check the Amount of Memory Remaining

(W Ea(Hold Down)

You can also display the remaining memory display by performing the following opera-
tion while the COMP, BASE, SD, REG or MAT Modes are displayed.

: 7} . 58-Number of val
S TR %6 wev 8| mmen

Number of bytes Grp: @ SD : @ | vl
used for programs REG: 7}
Sim: @
Pol: @
3674 Bytes Free- Remaining
memory
HWTo Check Where the Cursor Is Currently Located
Bytes P@-6

(Current location of cursor byte #6)

The above screen remains on the display as long as is depressed.
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8-5 Program Commands

The unit provides you with special programming commands that let you perform condi-
tional and unconditional jumps and loops.

@ To Display the Program Function Menu

UvEdREL Pre o | 4] ¢

G G I Y O 2 I G I Y

The following are the operations that are available from the function display at the bottom
of the screen. Press the function key below the operation you want to perform.

FEIUMP) ... Displays jump command menu

FJ(REL) ... Displays relational operator menu

E3)(Prg) Inputs “Prog” for program area specification
... Prompt command for value input

[FS)(4) oo, Display result command

(3160 I Multistatement connector

*The input in response to a prompt command ‘*?"’ can be a value or calculation expres-
sion up to 111 bytes long. No non-calculation command or muitistatement can be per-
formed while the calculator is waiting for input in response to a prompt command.

*The display result command ** 4"’causes program execution to stop while the calcula-
tion result up to the display result command or a text message is displayed. To resume
program execution, press B. The final result of the program execution is displayed regard-
less of whether or not this command is included at the end. Note, however, that this
command should be used at the end of the BASE Mode program in order to return the
unit to its original mode following the program.

*The multistatement connector ““:"" is used to connect two or more statements together
for sequential execution. Unlike statements connected by the display result command,
statements connected by the multistatement connector are executed from beginning to
end, non-stop. Note that you can also use the Newline Function (described below) to
connect statements, and make them easier to read on the display.

HAbout the Newline Function

The Newline Function is a multistatement connector that, performs a newline operation
instead of inserting a “:” symbol at the connection of two statements.
Note the two following displays.

Deg:@->T:7?-V:?5S:
Lbl 1:1sz T:Vxsi
n SXT—9. 8xT2+24
Goto 1
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Desg
@-T : PV 7?98

Lbl 1:18z T:Vxsi
n SxT—9. BxT2+24
Goto 1

Both displays show the same programs, except that the upper one uses multistatements
commands, while the lower one uses the Newline Function. Note how much easier the
lower display is to read.

® To use the Newline Function )
To perform a newline operation at the end of a statement, press Ea.

ETo Display the Jump Command Menu

(SHFT) pReM 1) (JMP)
® ® ® &)

The following are the operations that are available from the function display at the bottom
of the screen. Press the function key below the operation you want to perform.

EB)(=2) ..... .. Indicates conditional jump destination
F2(Gto) ... .. Indicates unconditional jump destination
(G (1) R Indicates label

FH(Ds2) ..oovovvnne Decrements value memory

[ (E:7.4 IR Increments value memory

M To display the Relational Operator Menu

EHr)pre (E2) (REL) (=11 >1<]1>]<]
® B & )

The following are the operations that are available from the function display at the bottom
of the screen. Press the function key below the operation you want to perform.
Equal

Not equal

.. Greater than

Less than

Greater than or equal to

Less than or equal to
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@ To display the Punctuation Symbol Menu

] ]
® @ ®

The following are the operations that are available from the function display at the bottom
of the screen. Press the function key below the operation you want to perform.

FEC) ... .. Start of non-executable remarks

F2(”) .. .. Indicates display text

E)(~) .... .. Indicates range of value memories

+The single quotation mark indicates the beginning of non-executable remarks. It is use-
ful to insert a program name at the beginning of the program for display in the program
area list (only the first 13 characters are displayed). The unit considers anything from
a single quotation mark up to the next multistatement connector (:), display result com-
mand ( 4), or newline operation to be part of the remarks. Remarks can contain letters
or numbers.

«Double quotation marks indicate text to be shown on the display. Display text can con-
tain letters or numbers. The unit considers anything from a double quotation mark up
to the next multistatement connector (:), display result command ( 4 ), or newline opera-
tion to be part of the display text. Display text can contain letters or numbers.

*The “~" symbol is used to indicate a range of value memories. For example, to assign
a value of 10 to value memories A through F, you would specify the following:

10 » A~F (D@ (~)[E)

This symbol cannot be used to assign values to value memories r or 0, but it can be used

with array memories (page 214). It is most useful when you want to clear a series of value

memories by assigning them with a value of zero in a program.

8-6 Using Jump Commands

Generally, programs are executed from beginning to end, in the order that they are input
into memory. This can cause problems when you want to repeat an operation a number
of times or when you want to execute a formula in a different location. Jump commands
make it possible to accomplish such operations very easily.

B About Unconditional Jumps

An unconditional jump is one that is performed no matter what circumstances exist. To
use an unconditional jump with the unit, you first identify the destination of the jump with
a label. Then you tell the unit at some point to go to the label and continue execution
of the program.

To illustrate, we will reprogram the calculation for the surface area and volume of a regular
octahedron that we originally wrote on page 202. With our previous program, we had to
start the program three different times to perform our calculations. With an unconditional
jump however, once we start program execution, it repeats until we tell it to stop.

—209—



® To use an unconditional jump

New Program
Lbl, 1,:,?, =, A, 5,2 %X,V 3
X, A% 4,V ,2, +,3, x,AA
3, 4, Goto, 1 26 bytes

Previous Program
2,2, A, 1,2 x,V,3, x,A x,
4,V ,2, +,3 x,AN3

20 bytes

Note that in the new program, we identify the start of the program with label 1 (Lbl 1),
This is where we want to jump to each time. Then at the end of the program we include
the jump command to “go to label 1” (Goto 1).

Input the program (using the procedures described on page 202), and you should be able
to perform the following calculation.

FI(RUN) ?
@Es 169. 740979
Eg 161. 6917508
g ?
(E8[2(CE] 346. 4101615
&g 471. 4045208

(The rest is omitted)

In the above example we located the destination of the branch at the beginning of the
program. Actually, you can locate destinations anywhere. Note the next example.

Example 2| To program the formula y=Ax + B, so that for each execution the values
of A and B remain constant, but the value of x varies.

Program
?,-,A 5,2 —-,B,:,Lb,1,:,?7 =, X:,A X,X +,B, 4,Goto, 1 23 bytes

With this program, a prompt appears once for A and B. A prompt for X appears with each
execution, of the loop back to label 1 (Lbl 1).

Note

*If your program tells the calculator to go to a label that does not exist, an error message
(Go ERROR) appears on the display.
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gAbout Conditional Jumps

with a conditional jump you set up certain criteria and control whether or not the jump
is actually performed. Look at the following format.

r If true ! -
Left side g;;?g:)or:al Right side = Statement { : } Statement
4

If not true

As shown above, if the condition defined by the relational operator is true, the statement
following “="" is executed, and then the next statement is executed. If the condition is
false, the statement following “=" is skipped.

The following are the conditions that you can define using the relational operators.

L=R.... .. True when L and R are equal; false when L and R are not equal
LxR. True when L and R are not equal; false when L and R are equal
L>R. True when L is greater than R; false when L is less than or equal to R
L<R .............. True when L is less than R; false when L is greater than or equal to R
L=R .............. True when L is greater than or equal to R; false when L is less than R
L=R ... ... True when L is less than or equal to R; false when L is greater than R

o To use a conditional jump

To write a program that calculates the square root of any input value

that is greater than or equal to zero. If a value that is less than zero
is input, the program ignores it and prompts further input.
Program
Lbl, 1,:,?2, =, A :, A =,0, =,V ,A, 4, Goto, 1 16 bytes
This program starts out by prompting input for A. The next statement tests the input by
saying: “if the value of A is greater than or equal to 0, then calculate the square root of
A”. This is followed by a display result command. After the result is displayed, pressing
8 continues with the Goto 1 unconditional jump to label 1 (Lbl 1) at the beginning of the
program. For values that are less than 0, the square root calculation statement is skipped
and execution jumps directly to the Goto 1 statement.

To write a program that accumulates input values, but displays the total
of the values any time zero is entered.
Program

0, -,B,:,

Lbl, 1,:,?, =, A :, A =,0, =, Goto, 2, :,
A, +,B, -, B, :, Goto, 1, :,

Lbl, 2,:, B 31 bytes

With this program, 0 is assigned to value memory B to clear it. The next statement prompts
for input of a value to value memory A. The next statement is a conditional jump that says:
“if the value input for A equals 0, then go to label 2”. The statement following label 2
(Lbl 2) ends program execution with a display of the value memory B contents. For other
values, the next statement adds value memories A and B, and then stores the result in
value memory B again. After this, program execution returns to the statement following
label 1 (Lbl 1), where the next input for A is prompted.
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W About Count Jumps

There are two count jumps: one that increments a value memory (Isz) and one that decre.
ments a value memory (Dsz). Look at the following format.

Memory contents =0

— o
Isz  Memory name : Statement : Statement
4

Memory contents =0

} Staterent

Memory contents =0

Memory contents %0 u

—
Dsz Memory name : Stateent { :
4

As shown above, if the increment or decrement operation does not cause the content
of the value memory to become 0, the statement following the value memory name g
executed. If the content of the value memory becomes 0, the next statement is skipped.

® To use a count jump

To write a program that accepts input of 10 values, and then calcu-
lates the average of the values.

Program
1,0, ~,A,:,0,-,C,
Lbl, 1,:,?,-,8B,:,B, +,C, =, C, :,
Dsz, A, :, Goto, 1,:,C, +,1,0 32 bytes

This program starts out by assigning a value of 10 to A. This is because value memory
A will be used as a control variable. The next statement clears C to zero. After defining
the location of label 1 (Lbl 1), the program then prompts for input of a value for B. The
next statement adds the value of B to value memory C, and then stores the result in C.
The next three statements say: “decrement the value in A, and if it is still greater than
0, jump back to label 1; otherwise divide the contents of C by 10”.

To write a program that calculates at 1-second intervals the altitude
of a ball thrown into the air at an initial velocity of Vm/sec and an angle
of S°. The formula is expressed as: h=V-sinSt—%gt2, with g=9.8.
The effects of air resistance should be disregarded.

Program
Deg,:, 0, -, T,:,?,~,V,:,? -,8,,
Lbl, 1,:,1s2, T,:, V, x,sin, S, x, T, —,

9,+8 Xx,T,x% +,2, 4, Goto, 1 38 bytes
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with this program, the first statements specify the unit of angular measurement and clear
T to 0. Then the initial velocity is prompted for V and the angle is prompted for S. Lbl
1 identifies the beginning of the repeat calculation.

The value stored in T is incremented by Isz T, and in this program the Isz command is
used only for incrementation, without any comparison or decision being performed. Each
time T is incremented, the formula is calculated and the altitude is displayed.

8-7 Using Subroutines

Up to this point, all of the programs we have seen were contained in a single program
area. You can also jump between program areas, so that the resulting execution is made
up of pieces in different areas. In such a case, the central program from which other areas
are jumped to is called a “main routine”. The areas jumped to from the main routine are
called “subroutines”.

Subroutines

Main Routine Ve
PO > P3
i :
! 1
Prog 3 ] :
E P2 = P ] A s Vaidis;
! / Prog 4 Prog 8 | Prog e g | :
Prog2 g —1t— ! i —
E i Level 1 Level 2 . Level 3 Level 4
|

To jump to another program area, use the “Prog” command (Eam@ER(e3)(Prg)), followed
by the name of the program area you want to jump to (O to 9, Ato Z, r, 6).

Prog 0 — Jumps to program area 0

Prog T — Jumps to program area T

After the jump to the program area you specify, execution continues from the beginning
of the subroutine stored in the specified program area. When end of the subroutine is
reached, execution returns to the statement following the Prog command that initiated
the subroutine.

You can jump from one subroutine to another, a procedure that is called “nesting”. You
can nest up to a maximum of 10 levels, and an error will occur (Ne ERROR) if you try
to nest an 11th time. If you try to jump to a program area that does not contain a program,
an error message (Go ERROR) will appear on the display.

*The Goto command does not jump between program areas. A Goto command jumps
to the label (Lbl) located inside the same program area.
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ESubroutines Save Memory
Note the following two programs.

PO Fix,3,:,?2 =, A :,2 x,V,3, X,A 2 4,

V,2 +,8 x,A, %3 23 bytes
P1 Fix,3,:,? =, A :,V,3 x,A x2 4,
V,2 +,1,2 x,A%3 22 bytes

If we input these two programs separately, they require a total of 45 bytes. But note that
the underlined portions of these two programs are identical. This means that these parts
can be stored as subroutines and called by both of the programs.

If we use subroutines, we get the following results.

Subroutines

P9 Fix, 3,:,?, =, A, :,V,38, X,A x2 12 bytes

P8 V,2 +,3 x,A %3 8 bytes
Main routines

PO Prog, 9, :, Ans, x, 2, 4, Prog, 8 9 bytes

P1 Prog, 9, 4, Prog, 8, :, Ans, +, 4 9 bytes

As you can see, the number of bytes required to store the two programs and the subroy-
tines is 38, for a saving of 7 bytes.

When you execute the program in program area 0, it immediately jumps to P9 and exe-
cutes the contents of that program area. At the end of P9, execution returns to PO where
the result produced by the subroutine in P9 is multiplied by 2 and then displayed. After
you press the g key, execution jumps to P8, where the remainder of the program is ex-
ecuted.

With the main routine in program area P1, execution jumps immediately to program area
P9. At the end of P9 execution returns to P1 where the P9 result is displayed. When you
press B, execution jumps again to P8. At the end of P8, execution returns to P1, where
the result produced by P8 is divided by 4 and displayed.

8-8 Using Array Memory

In addition to the individual value memories, the unit gives you array memory capabili-
ties. Note the following.

Value Memories Array Memories

A Al0] C[-2]
B A[1] C[-1]
c Al2] clo]
D Al3] C[1]
E Al4] C[2]

Note:

“You cannot use r or § value memory as array memory.
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As you can see, array memory names consist of an alphabetic character, followed by a
subscript enclosed in brackets. The subscript is a value, either positive or negative, or
a value memory that represents a value. If the value of 5 is assigned to value memory
X, for example, the array memory A[X] would be equivalent to A[5].

mArray Memories Simplify Programming

since the subscript of an array memory can be a value memory name, programming be-
comes more economical. Note the following.

To write a program that assigns the values from 1 through 10 to memories
A through J

Using value memories

1, >, A, 1,2, -,B,:,8 ~-,C,:,4 -,D,:,

5 —,E :6 - F:7 ~,G,:8 -, H,:,

9,~,1,:10 —-,J 40 bytes
Using array memories

0,~,Z:,Lbl,1,:,2 +,1,>,ALZ]:,

Isz,Z,:,2Z, <, 1,0, =, Goto, 1 26 bytes

As you can see, using array memories uses 14 fewer bytes. You get even more economy
with the following program.

To write a program that displays the contents of a memory specified by

input

Using value memorie:

Lbl, 1,:,?, -, 2, :,

Z, =,1,=,A 4,2, =,2,>,8B, 4,

Z, =,3=>,C, 4,2 =,4,=,D, 4,

Z, =,5=,E 4,2, =,6,=,F, 4,

Z,=,7,2,G, 4,2, =,8,=,H, 4,

Z,=,9,=,14,2, =,1,0, =,J, 4,

Goto, 1 70 bytes
Using array memories

Lbl, 1,:,?, =, 2Z,:,A [LZ —,1,] 4,

Goto, 1 16 bytes

With value memories, logical operations are used to test the input until the proper memory
is found. With array memories, on the other hand, the specified memory is found im-
mediately.
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M Cautions When Using Array Memories
You should remember that array memories are actually based on value memories, Note
the following relationship.

Value memory Array Memory

A[O] A[1] A[2] A[3] A[4] A[5] A[6] A[23] A[24] A[25] A[26] A[27]
B[-1] B[0] B[1] B[2] B[3] B[4] B[5] B[22] B[23] B[24] B[25] B[26]
C[-2] C[-1] C[0] C[1] C[2] C[3] C[4] C[21] C[22] C[23] C[24] C[25]

GI-6] G[-5] G[-4] G[-3] G[-2] G[-1] G[0] Gl17] G[18] G[19] G[20] G[21)

X[0] X[1] X(2] X[3] X[ 4]
Y[-1] Y[O] Y[1] Y[2] Y[3]
Z[2] Z[-1)2[0] 2[1] 2[ 2}

This means that you must be careful when using array memories that you do not overlap.

M Sample Programs That Use Array Memory

The following programs store x and y data in array memories. Whenever an x value is
input, the corresponding y value is displayed. You can input a total of 15 sets of data,

With this version of the program, value memory A is used as a data
control memory, while memory B is used for temporary storage of x
data. The x data is stored in memories C[1] (value memory D) through
C[15] (value memory R), while the y data is stored in memories Cl[16)
(value memory S) through C[30] (value memory Z[7]).

1, =, A, :, Defm, 7, :,

Lbl, 1,:,?2, -, C, [LA ],

?2,->,C LA +,1,5,]:,

Isz, A, :, A, =, 1,6, =, Goto, 2, :, Goto, 1, :,

Lbl, 2,:,1,5, —,A,:,? -,B,:,

B, =, 0, =, Goto, 5, :,

Lbl, 3,:,B, =,C, [, A, ], =, Goto, 4, :,

Dsz, A, :, Goto, 3, :, Goto, 2, :,

Lbl, 4,:,C, [, A, +,1,5,], 4, Goto, 2, :,

Lbl, 5 98 bytes

=216 —

The above program uses value memories as follows:

x data
C[1] C[2] CI[3] C[4 CI5] C[6] C[7] C[8] C[9] C[10]
D E F G H | J K L M
C[11] C[12] C[13] C[14] C][15]
N (0] P Q R

data
C[16] C[17] C[18] C[19] C[20] C[21] C[22] C[23] C[24] C[25]
S T U VvV wW X Y z z() z
C[26] C[27) C[28] C[29] C[30]
23) Z(4) Z(5) 26) Z7)

This version is identical to Example 1, except that a different letter is

used for the x and y data names.

1, =, A, :, Defm, 7, :,

Lbl, 1,:,?, -, C, LA ],

2>, R[LAL:

Isz, A, @, A, =, 1, 6, =, Goto, 2, :, Goto, 1, :,
Lbl, 2,:,1,5, —-,A,:,? —,B,,

B, =, 0, =, Goto, 5, :,

Lbl, 5 92 bytes
This above program uses value memories as follows:
x data
C[1] C[2] C[3] C[4 C[5] C[6] C[71 C[8 C[9] C[10]
D E F G H | J K L M

C[11] C[12] C[13] C[14] C[15]
N O P Q R

y data
R[1] R[2] R[3] R[4] R[5] R[6] R[7] R[8] R[9] R[10]
S T U \" W X Y Z Z(1)  Z(2)
R[11] R[12] R[13] R[14] R[15]
23) zZ(4) L5 28 Z7)

Note that in the above two programs the Defm command was necessary to increase the
number of value memories.
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8-9 Displaying Text Messages

Text, numbers, and symbols can be displayed by programs as messages that prompt
input, etc. Note the following example.

Statement Display
Without text ? — X ?
With text “X="? - X X=?

As you can see, the text prompt makes it much easier to understand what input is requireq
by the program.

Messages can also be used to explain the meaning of a displayed result.

Lb,@,:,”, N, =,", 2?2, -,B, ~,C,:,

0, », A,

Lbl, 1,:,C, -+, 2, -, C,:, Frac, C, =, 0, =, Goto, 3, :,
Isz, A, :, C, =, 1, =, Goto, 2, :, Goto, 1, :,

2
1
Lbl, 2,:,", X, =, ", 4,A, 4, Goto, 0, :,
N, O, ”, 4, Goto, 0 70 bytes

This program prompts for input of a value. If the input value is equivalent to 2-, it dis.
plays the value of x. If the input value is not equivalent to 2, it displays the message
“NO”.

Be sure to follow the message with a display result command if there is another state-
ment following the message.

Assuming that the program is stored in P2:

ED(RUN) N="?

(@)EEE X=_.

e 12.

&g N=

BEEEEY NO

GT N="?

B)0E2)E X=

&g 8.
—-218 -

Text that is longer than 16 characters is displayed in two lines. When text is at the bottom
of the display, the entire screen scrolls upwards.

ABCDEFGH I JKLMNOP

& After a while

ABCDEFGH I JKLMNOP
QRSTUVWXYZ

8-10 Using Matrices in Programs

You can use matrix row operations (page 104) in programs to swap rows, calculate scalar
products, add scalar products to other rows, and add two rows.

#To include a matrix inside a program, enter the MAT Mode, input the matrix, and then
use the PRGM Mode to write the program.

o To swap two rows
To swap rows two and three in the following matrix (Matrix A).

1 2
3 4)
5 6

Swap, A, », 2,9, 3 7 bytes
Swap A,2,3_
EMEMED(RUN) I -
[F5)(SEE) 1[ 1] 2]
2 [ 6
3 3 a4
1.
R-ORJROVWJCOL)

—219—



® To calculate a scalar product for a row

To calculate a scalar product of row 2 of the following matrix (Matrix A)
by multiplying each element by 4. '

1 2
5 6

* Row, 4, A, », 2 7 bytes
*Row 4, A, 2_
ETNETE)(RUN) A__1__ 2
11
Fs)(SEE) a[ 1 13]
3 5 6
1.
R-OPJROW] COL)

® To add the scalar product of one row to another row

To calcglate a scalar product of row 2 of the following matrix (Matrix A),
by multiplying each element by 4, and then add the results to row 3.

1 2
5 6

*Row+,4,5, A, 2,5, 3 9 bytes
*Row+ 4,A,2,3_
EMEDE)RUN) A __1 2
[FS)(SEE) 1 2
2 3 4]
3 17 a2
255 GE &
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o To add one row to another
To add row 2 to row 3 in the following matrix (Matrix A), and store the

result in row 3.

1 2
5 6

Row+, A, 2,73 7 bytes
Row+ A,2,3_
EDEDE)(RUN) A _ 2
1 1 2
[FS)(SEE) 2[ _a 4]
3 8 10
R-oPJrowjcoL)

8-11 Using the Graph Function in Programs

By using the graph function in programs, you can graphically represent long, complex
equations or overdraw graphs a number of times. All graph commands (except the Trace
Function) can be used in programs. You can also specify range parameters in programs.

To graphically represent the number of solutions (real roots) that satisfy
both of the following equations

y=x%—x3-24x2+4x+80
y=10x-30

Use the following range parameters. Xmin : —10

max: 10
scl : 2
Ymin: —120
max: 150
scl : 50

First, program the range parameters. Note that parameters are separated by commas.
Press (& at the end.
Range, (-),1,0,%, 1,0, 2,7, (-),1,2,0,°,1,5,0,, 5,0

Next, program the equation for the first graph. Press @ at the end.
Graph, X, ~, 4, =, X, ", 3, =, 2,4, X,x% +,4,X, +,8,0
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Finally, program the equation for the second graph.

Graph, 1,0, X, —, 3,0 Total: 49 bytes

Range —10,10,2, -
120, 150, 50+
Graph Y=XA4—-XA3-
24X2+4X+8@+
Graph Y=1@X-30@_

The above program should produce this graph when you execute it.

You could use a display result command ( 4) in place of the {&® operation at the end of

the first equation. This will cause execution to stop after the first graph is drawn. To resume
execution, press (eg.

EDFEJ(RUN)
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Chapter 9 [lllPata Communications

This chapter tells you everything you need to know to transfer programs between th
x-7700GH and another CASIO Power Graphic unit (fx-7700GB, fx-7700GE, fx-7700(3|.1e
fx-8700GB, fx-9700GE, fx-9700GH), connected with an optionally available SB-62 cable'
To transfer data between an fx-7700GH unit and a personal computer, you will need tc;
purchase the separately available CASIO FA-121 Ver. 2.0 Interface Unit.

This chapter also contains information on how to use the optional SB-62 cable to connect
to a CASIO Label Printer to transfer screen data for printing.

]

—

B General Procedure

The following is the general procedure to follow when performing data communicationg

Details of each procedures are presented in the following sections of this chapter. ‘

*Though you can transfer data between the fx-7700GH and another fx-7700GH, an
fx-7700GB., an fx-7700GE, an fx-8700GB, an fx-9700GB, or an x-9700GH, all of the
examples in this manual cover data transfer with another fx-7700GH only.

1. Connect the two units.

2. Set up the two units with the same parameters.

3. Set up one unit to send, and the other unit to receive.

4. On the receive unit, specify the data to be received and put the unit into receive standby
5. On the send unit, specify the data to be sent and start the send operation. '

9-1 Connecting Two x-7700GH Units

1_'he following procedure describes how to connect two Power Graphic units with an op-
tional SB-62 connecting cable for transfer of programs between them.

HMTo Connect Two fx-7700GH Units

1. Check to make sure that the power of both fx-7700GH units is off.
2. Remove the covers from the connectors of the two Power Graphic units.
*Be sure you keep the connector covers in a safe place so you can replace them after
you finish your program communications.
3. Connect the two units using the SB-62 cable.
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SB-62 cable

«Keep the connectors of the fx-7700GH covered when you are not using them.

9-2 Connecting the fx-7700GH with a Personal Computer

To transfer data between the fx-7700GH and a personal computer, you must connect them
through a separately available CASIO FA-121 Ver. 2.0 Interface Unit.

For details on operation, the types of computer that can be connected, and handware
limitations, see the user’s manual that comes with the FA-121 Ver. 2.0.

HTo Connect the fx-7700GH with a Personal Computer
1. Check to make sure that the power of the Power Graphic and the personal computer
is off.
2. Connect the personal computer to the FA-121 Ver. 2.0 Interface Unit.
3. Remove the cover from the connector of the fx-7700GH.
*Be sure you keep the connector cover in a safe place so you can replace it after you
finish your program communications.
. Connect the fx-7700GH to the FA-121 Ver. 2.0 Interface Unit.
5. Switch on the power of the fx-7700GH, followed by the personal computer.
e After you finish program communications, switch off power in the sequence: fx-7700GH
first, and then the personal computer. Finally, disconnect the equipment.

~
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9-3 Connecting the fx-7700GH to a CASIO Label Printer

A;ter you connect the fx777OOGH .to a CASIO Label Printer with an optional SB-62 ¢ b
KA u car|1 use the Label .Prlnter to print screen shot data from the fx-7700GH. See the Ua l,e '
lanual that comes with your Label Printer for details on how to perform this operasti(:)r y
n,

*The operation described above can be i
performed using t i i
KL-2000, KL-2700 (as of December 1994) 9he following Label Printr modets

Ig’o Connect the fx-7700GH with a Label Printer
1. Check to make sure that the i
: power of the Power Graphic and th i i
2. Connect the optional SB-62 cable to the Label Printzr. o Label Printerf of
3. Remove the cover from the connector of the fx-7700GH.

*Be sure you keep the connect i
e or cover in a safe place so you i
finish your data communications. : vou can replaco it afer you

4. Copnect the other end of the SB-62 cable to the fx-7700GH.
5. Switch on the power of the fx-7700GH, followed by the Label Printer.

x-7700GH

Label Printer

SB-62 cable

*After you finish data communication i i
\ S, switch off power in the sequence: fx-
first, and then the Label Printer. Finally, disconnect the equipmqent. - errooaH
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9.4 Before Starting Data Communications

gefore actually starting data communications, you should first enter the LINK Mode from
the Main Menu.

@ To Enter the LINK Mode
Highlight the LINK icon on the Main Menu.

(eh)
ICIC)

press @8 to display the LINK Mode.
B9 COMMUNICAT ION

PARITY:EVEN
BPS 19600
F1:TRANSMIT
F2:RECEIVE
F6:PARAMETERS

® @

The following are the operations that can be selected from the function menu at the bot-
tom of the display. Press the function key below the operation you want to perform.

F)(TRN) oo Transmit-
F2(RCV) .. .... Receive
E(PRM) ... Parameter settings

M About the Data Type Selection Screen
Whenever you press [E1(TRN) to send data or E2(RCV) to receive data, a data type selec-
tion screen appears on the display.

Send Unit Receive Unit
(F1J(TRN) (F2)(RCV)
TRANSMIT DATA RECEIVE DATA
> ALL »ALL
Program Program
Function Mem Function Mem
Matrix Matrix

Statistics
Variable Mem
Range 4

Statistics
Variable Mem
Ransge 4

Pointer Indicates more below
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The following table describes what each of these items means. You will learn later how 9-5 Setting Commuriications Parameters
to make a selection using these screens.

Before you can perform data communications, you must first set up certain hardware

Selection Meaning parameters to make sure that the two units are able to understand each other. The
ALL All data from PROGRAM to EQUATION parameters of the sender and the receiver must be identical for them to be able to com-
municate correctly. There are two hardware parameters that you can set.
Program Program data
Function Mem Function memory contents Parameter Settings
Matrix Matrix memory contents Parity E\E/)%N
Statistics Single-variable and paired-variable statistical data NONE
Variable Mem Value memory and extended memory contents 12 (1200)
Range Graph range parameters Speed (BPS) ig Ei;gg;
Factor Factor function zoom ratios 96 (9600)
Graph Function Graph functions
Equation Equation coefficients
Back U " — M To Set fx-7700GH Parameters
P memory contents Starting from the LINK Mode:
Note: (F8)(PRM) PARAMETERS
*If the selections you make on the send unit and receive unit do not match, a TRANSMIT Pointer —-BPARITY
ERROR will be generated on the sender and a RECEIVE ERROR will be generated on %N ODD NONE
the receiver. BPS (x100)

12 24 48 EB
TO SELECT:[+]1([1*]
[€]1[=2]
TO SET : [EXE]

*The parameters that are currently set are highlighted on the display.
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The pointer indicate which parameter you can change. Use @ and ® to move the high.
lighting and change the parameter where the pointer is located.

®®

PARAMETERS
¥PARITY
EVEN 0ODD
BPS (x100)
12 24 48 EB
TO SELECT: [+]1([+]
[€1[9]
[EXE]

TO SET

Use @ and (® to move the pointer up and down.
After the parameters are highlighted the way you want, press Bg to store them.

(g COMMUNICAT ION

PARITY : NONE
BPS : 9600
F1:TRANSMIT
F2:RECEIVE
F6:PARAMETERS
[TANJRC\

*To abort the parameter setting procedure and return the settings to what they were be-
fore you changed them, press @ before pressing B9 to strore the parameters.

9-6 Using ALL to Send All Data

The following procedures show how to send all data, from Program to Equation from one
fx-7700GH unit to another.

Warning!

The following operation causes data in the seven applicable memory areas (program, func-
tion memory, matrix memory, single-variable and paired-variable statistical data memory,
value and extended memory, graph function memory, and equation coefficient memory)
of the receiving unit to be replaced by the received data. Make sure that you do not need
the data stored in the receiving unit before you start this operation.
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o To send ALL data

Receive Unit

Send Unit
Starting from the LINK Mode, press the
function key to enter the send mode.

(F)(TRN)

TRANSMIT DATA

>ALL
Program
Function Mem
Matrix
Statistics
Variable Mem
Ranse 4

Make sure that the pointer is located at ALL,
and press 8 to specify it as the data type.

&g

==TRANSMIT==
ALL DATA

YES INO
@ @)

Press FJ(YES) to start the send operation,
or Fg(NO) to abort without sending
anything.

EX(YES)
==TRANSMITTING==
ALL DATA
TO STOP :[AC]

*Pressing @ interrupts the send operation
and returns to the LINK Mode.

Starting from the LINK Mode, press the
function key to enter the receive mode.

F2)(RCV)

RECEIVE DATA

»ALL
Prosram
Function Mem
Matrix
Statistics
Variable Mem
Ransge i

Make sure that the pointer is located at ALL,
and press [4 to specify it as the data type.

B9

==RECE I VE==

ALL DATA

YES INO
@) (@)

Press [F(YES) start the receive operation,
or [Fg(NO) to abort without receiving
anything.

(EN(YES)
==RECEIVING==
ALL DATA
TO STOP _ : [AC]

*Pressing [ interrupts the receive opera-
tion and returns to the LINK Mode.
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The following appears after the send oper-
ation is complete.

COMMUNICAT ION
COMPLETE

ALL DATA

PRESS [AC]

*Press @ to return to the LINK Mode.

The following appears after the receive
operation is complete.

COMMUNICATION
COMPLETE

ALL DATA

PRESS [AC]

9-7 Using PROGRAM to Send Program Data

The following procedures show how to send program data from one fx-7700GH unit to
another. You can specify one specific program or all programs for the communication

operation.

® To send all PROGRAM data
Send Unit

Receive Unit

Starting from the LINK Mode, press
(FJ(TRN) to enter the send mode.

Move the pointer to Program, and press £
to specify it as the data type.

@3

==TRANSMIT==
PROGRAM

Starting from the LINK Mode, press
[F2)(RCV) to enter the receive mode.

Move the pointer to Program, and press g
to specify it as the data type.

@ed

==RECEIVE==
PROGRAM

ALL
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press [F(ALL) to specify all programs.

(F)(ALL)
==TRANSMIT==

ALL PROGRAMS

YES NO
®

Press (F1)(YES) to start the send operation,
or Fg(NO) to abort without sending
anything.

(F(YES)
==TRANSMITTING==

ALL PROGRAMS

TO STOP :[AC]

*Pressing @ interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-

ation is complete.

COMMUNICATION
COMPLETE

ALL PROGRAMS

PRESS [AC]

*Press @ to return to the LINK Mode.

Press (FI(ALL) to specify all programs.
[E)(ALL)
==RECEIVING==

ALL PROGRAMS

TO STOP :[AC]

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data.

*Pressing @ interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete.

COMMUNICATION
COMPLETE

ALL PROGRAMS

PRESS [AC]
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® To send a specific program

Send Unit

ED(TRN)
Oz

Press [F2(ONE) to specify one program.
(F2)(ONE)

==TRANSMIT==

TO SELECT:[¢1([*]
TO START :[EXE]
P2R'CYCLOID®

P1 empty

P2 'MATHEMATICS®
P3 empty

Use the @ and (® keys to move the
pointer to the right of the program area you
want to send. After you select the program
area press [ to start the send operation.

OO
==TRANSMITTING==
TO STOP :[AC]
P2 'CYCLOID®

P1 empty

P21 'MATHEMATICS'
P3 empty

*Pressing @ interrupts the send operation
and returns to the LINK Mode.

After the send operation is complete, the
program selection display appears, so you
can send another program if you want.

Receive Unit ————

E(RCV)
@

Press [F2)(ONE) to specify one program.

(F2)(ONE)

==RECEI VE==

TO SELECT:[41[1*]
TO START :[EXE]
P2l ' FORMULA"

Pl empty

P2 empty

P3 empty

Use the @ and (® keys to move the
pointer to the right of the program area
where you want the received program to be
stored. After you select the program area
press [ to start the receive operation.

@
==RECEIVING==
TO STOP :[AC]
P2 'FORMULA"
Plliempty

P2 empty

P3 empty

*Pressing @3 interrupts the receive opera-
tion and returns to the LINK Mode.

After the receive operation is complete, the
program area selection display appears, so
you can receive another program if you
want.
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9-8 Using FUNCTION MEM to Send Function Memory Data

The following procedures show how to send function memory data from one fx-7700GH
unit to another. You can specify one specific function or all functions for the communica-

tion operation.

o To send all FUNCTION MEM data

Send Unit
Starting from the LINK Mode, press
[F)(TRN) to enter the send mode.

Move the pointer to Function Mem, and
press ®9 to specify it as the data type.

QIO

==TRANSMI T==
FUNCTION MEM

® ®

Press [FJ(ALL) to specify all functions.
EJ(ALL)

==TRANSMIT==

ALL FUNCTION MEM

YES NO
(G Fe)

Receive Unit
Starting from the LINK Mode, press
[F2(RCV) to enter the receive mode.

Move the pointer to Function Mem, and
press [ to specify it as the data type.

OO

==RECE | VE==
FUNCTION MEM

[ALL
® @
Press (F1)(ALL) to specify all functions.
[B)(ALL)
==RECEIVING==

ALL FUNCTION MEM

TO STOP :[AC]
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Press [F1)(YES) to start the send operation,
or [Fg(NO) to abort without sending
anything.

EN(YES)
==TRANSMITTING==

ALL FUNCTION MEM

TO STOP :[AC]

*Pressing @ interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete.

COMMUNICAT ION
COMPLETE

ALL FUNCTION MEM

PRESS [AC]

*Press @3 to return to the LINK Mode.

® To send a specific function
Send Unit

The receiving unit goes directly into receive
standby. The actual receive operation stars
as soon as the sending unit starts to senqd
data.

*Pressing @ interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete.

COMMUN ICAT ION
COMPLETE

ALL FUNCTION MEM

E)(TRN)
@®@E

Press [F2(ONE) to specify one function.
(F2(ONE)

==TRANSMIT==
TO SELECT:[41([1t]
TO START :[EXE]
Efi1:lo8 X

fa:
fa:log (x+1)
fa:
fs:

PRESS [AC]
Receive Unit
EJ(RCV)
®OE
Press [F2(ONE) to specify one function.
(F2)(ONE)
==RECEIVE==
TO SELECT:[+10[*]
TO START :[EXE]
BEfi1:cos X
fa:
fa:
fa:
fs: (X+2) (2X-5)
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Use the @ and (® keys to move the
pointer to the left of the function memory
area you want to send. After you select the
function memory press [Ex to start the send
operation.

OO
==TRANSMITTING==
TO STOP :[AC]
fi:log X
fa:
Efa:log (X+1)
fa:
fs:

*Pressing @8 interrupts the send operation
and returns to the LINK Mode.

After the send operation is complete, the
function memory selection display appears,
so you can send another function if you
want.

Use the @ and (® keys to move the
pointer to the left of the function memory
area where you want the received function
to be stored. After you select the function
memory press B€ to start the receive
operation.

(Ol
==RECEIVING==
TO STOP : [AC]
fi:cos X
ifa:
fa:
fa:
fs: (x+2) (2x-5)

*Pressing @ interrupts the receive opera-
tion and returns to the LINK Mode.

After the receive operation is complete, the
function memory selection display appears,
S0 you can receive another function if you
want.

9-9 Using MATRIX to Send Matrix Memory Data

The following procedures show how to send matrix memory data from one fx-7700GH
unit to another. You can specify one specific matrix or all matrices for the communication

operation.
® To send all MATRIX data
Send Unit Receive Unit
Starting from the LINK Mode, press | Starting from the LINK Mode, press
(F)(TRN) to enter the send mode. [F2J(RCV) to enter the receive mode.
Move the pointer to Matrix, and press Bgto | Move the pointer to Matrix, and press B8 to
specify it as the data type. specify it as the data type.
QOO QGO

==TRANSMIT== ==RECEIVE==

MATRIX MATRIX

ALL
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Press [F1)(ALL) to specify all matrix data.
[FI(ALL)
==TRANSMI T==

ALL MATRICES

YES NO
G

Press [F)(YES) to start the send operation,
or [Fg(NO) to abort without sending
anything.

[E)(YES)
==TRANSMITTING==

ALL MATRICES

TO STOP :[AC]

*Pressing @ interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete.

COMMUNICATION
COMPLETE

ALL MATRICES

PRESS [AC]

*Press @8 to return to the LINK Mode.

Press [E(ALL) to specify all matrix datg,
[BE)(ALL)
==RECEIVING==

ALL MATRICES

TO STOP :[AC]

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to senq
data.

*Pressing @3 interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete.

COMMUNICAT ION
COMPLETE

ALL MATRICES

PRESS [AC]
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o To send a specific matrix

Send Unit
(F1)(TRN)
@®O@E
press [F2)(ONE) to specify one matrix.

(F2)(ONE)
==TRANSMIT==

TO SELECT:[41[*]
TO START :[EXE]
»Mat A :None

Mat B exe

Mat C 1 3x3

Mat D :None

Mat E :None

Use the @ and (® keys to move the
pointer to the left of the matrix memory area
you want to send. After ycu select the matrix
memory press [Bg to start the send
operation.

OGIO)ET)
==TRANSMITTING==
TO STOP :[AC]
Mat A ‘None
Mat B .2xe
»PMat C :3x3
Mat D :None
Mat E :None

*Pressing @3 interrupts the send operation
and returns to the LINK Mode.

After the send operation is complete, the
matrix memory selection display appears,
s0 you can send another matrix if you want.

Receive Unit

EJ(RCV)
@@O®E
Press [F2)(ONE) to specify one matrix.

(F2J(ONE)

==RECE I VE==

TO SELECT:[+1[?*]
TO START :[EXE]
»PMat A ‘None
Mat B ‘None
Mat C :None
Mat D exa
Mat E :3x3

Use the @ and (® keys to move the
pointer to the left of the matrix memory area
where you want the received matrix to be
stored. After you select the matrix memory
press [ to start the receive operation.

O]
==RECEIVING==
TO STOP : [AC]
Mat A ‘None
»Mat B :None
Mat C :None
Mat D exe
Mat E 1 3%x3

*Pressing @ interrupts the receive opera-
tion and returns to the LINK Mode.

After the receive operation is complete, the
matrix memory selection display appears,
SO you can receive another matrix if you
want.
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9-10 Using STATISTICS to Send Statistical Memory Data

The following procedures show how to send statistical memory data from one x-7700GH
unit to another. You can specify single-variable (standard deviation) or paired-variable
(regression) data for the communication operation.

® To send single-variable (standard deviation) data

————— Send Unit
Starting from the LINK Mode, press
(F)(TRN) to enter the send mode.

Move the pointer to Statistics, and press Eg
to specify it as the data type.

QOO0

==TRANSMI T==
STATISTICS

[S DAREG
® @

Press (F)(SD) to specify single-variable
(standard deviation) data.

(F)(SD)
==TRANSMIT==
SD DATA
YES INO
()

Receive Unit
Starting from the LINK Mode, press
[F2(RCV) to enter the receive mode.

Move the pointer to Statistics, and press
to specify it as the data type.

OO

==RECEIVE==
STATISTICS

[S DJREG]
®

Press [F(SD) to specify single-variable
(standard deviation) data.

EN(SD)
==REGE I VING==
SD DATA

TO STOP__ : [AC]
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press [F)(YES) to start the send operation,
or E8(NO) to abort without sending
anything.

ED(YES)
==TRANSMITTING==
SD DATA

TO STOP :[AC]

*Pressing @3 interrupts the send operation
and returns to the LINK Mode.

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data.

*Pressing @ interrupts the receive opera-
tion and returns to the LINK Mode.

® To send paired-variable (regression)

Send Unit

ED(TRN)
QOO0

Press [F2(REG) to specify paired-variable
(regression) data.

F2)(REG)
==TRANSMIT==

REG DATA

VES NG
&)

Receive Unit
F3(RCV)
OOIOIOGE)

Press [F2(REG) to specify paired-variable
(regression) data.

F2(REG)
==REGEIVING==
REG DATA
TO STOP__ :I[AC]
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Press ([F1)(YES) to start the send operation,
or [Fg(NO) to abort without sending
anything.

EN(YES)
==TRANSMITT ING==
REG DATA
TO STOP  :[AC]

*Pressing @3 interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete.

COMMUNICAT ION
COMPLETE

REG DATA

PRESS [AC]

*Press @ to return to the LINK Mode.

The receiving unit goes directly into receivg
standby. The actual receive operation Starts
as soon as the sending unit starts to send
data.

*Pressing B interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete.

COMMUNICAT ION
COMPLETE

REG DATA

PRESS [AC]

9-11 Using VARIABLE MEM to Send Value Memory Data

The following procedures show how to send value memory data from one fx-7700GH unit
to another. You can specify all variable memories, variable memories from A through 2

only, or expanded variable memories only.
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o To send all VARIABLE MEM data

Receive Unit

Send Unit
gtarting from the LINK Mode, press
F)(TRN) to enter the send mode.

Move the pointer to Variable Mem, and
press 9 to specify it as the data type.

OOOO®E

==TRANSMI[T==
VARIABLE MEM

[ALLJA~Z] D
® @ &

pPress [FJ(ALL) to specify all value
memories.

(F(ALL)
==TRANSMI T==
ALL VARIABLE MEM
YES INO
® @]

Press [FJ(YES) to start the send operation,
or FY(NO) to abort without sending
anything.

(F)(YES)
==TRANSMITTING==

ALL VARIABLE MEM

TO STOP :[AC]

Starting from the LINK Mode, press
(F2)(RCV) to enter the receive mode.

Move the pointer to Variable Mem, and
press [ to specify it as the data type.

QlOIOQIOE)

==RECEIVE==
VARIABLE MEM

[ALLJA~Z] D
B ®®

Press [F)(ALL) to specify all value
memories.

(FI)(ALL)
==RECE IV ING==

ALL VARIABLE MEM

TO STOP :[AC]

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data.
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*Pressing interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete.

COMMUNICATION
COMPLETE

ALL VARIABLE MEM

PRESS [AC]

“Press @3 to return to the LINK Mode.

'Eressing interrupts the receive Opera,
tion and returns to the LINK Mode. )

The following appears after the
operation is complete.

COMMUNICATION
COMPLETE

receive

ALL VARIABLE MM

PRESS [AC]

® To send data from variable memories A through Z only

Send Unit
[F)(TRN)
OO@O@®E

Press [F2(A~2) to specify value memories
A through Z only.

EJ(A-~2)
==TRANSMI T==

A~Z VARIABLE

Receive Unit —
EJ(RCV)
ClOICCIO]

Press [E2)(A ~ 2) to specify value memories
A through Z only.

FJ(A~2)
==RECEIVING==

A~Z VARIABLE MEM

TO STOP

- [AC]
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A |

press [FI(YES) to start the send operation,
or E(NO) to abort without sending

anything.
F)(YES)
==TRANSMITTING==

A~Z VARIABLE MEM

TO STOP :[AC]

+pressing @ interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete.

COMMUNICAT ION
COMPLETE

A~Z VARIABLE MEM

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data.

*Pressing @1 interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete.

COMMUNICAT ION
COMPLETE

A~Z VARIABLE MEM

PRESS [AC] PRESS [AC]
*Press @ to return to the LINK Mode.
o To send data from extended memories only
Send Unit Receive Unit
(F)(TRN) [F2)(RCV)
ClOOOOE OIOOOOT

Press [F3)(Dfm) to specify extended value
memories only.

(3)(Dfm)
==TRANSMIT==

DEFINED MEMORIES

YES NO
G

Press [3)(Dfm) to specify extended value
memories only.

(E3)(Dfm)
==RECEIVING==

DEFINED MEMORIES

TO STOP :[AC]
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Press [EJ(YES) to start the send operation,
or Eg(NO) to abort without sending
anything.

E)(YES)
==TRANSMITTING==

DEFINED MEMORIES

TO STOP :[AC]

*Pressing @ interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete.

COMMUNICATION
COMPLETE

DEFINED MEMORIES

PRESS [AC]

“Press @ to return to the LINK Mode.

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data.

*Pressing @8 interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete.

COMMUNICATION
COMPLETE

DEFINED MEMORIES

PRESS [AC]

9-12 Using RANGE to Send Graph Range Parameters

The following procedures show how to send graph range parameters from one fx-7700GH

unit to another.
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o To send RANGE data

Receive Unit

Send Unit
starting from the LINK Mode, press
#F)(TRN) to enter the send mode.

Move the pointer to Range, and press B
to specify it as the data type.

OOOOO®EY
==TRANSMIT==
RANGE
YES NO

(&)

Press (F1)(YES) to start the send operation,
or F8(NO) to abort without sending
anything.

[F)(YES)
==TRANSMITTING==

RANGE

TO STOP :[AC]

*Pressing @ interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete.

COMMUN ICAT ION
COMPLETE

RANGE

PRESS [AC]

Starting from the LINK Mode, press
[F2(RCV) to enter the receive mode.
Move the pointer to Range, and press &g
to specify it as the data type.

QOO0
==RECE I VE==
RANGE
YES INO
()

Press (F)(YES) start the receive operation,
or [Fg(NO) to abort without receiving
anything.

(B)(YES)
==RECE1VING==
RANGE
TO STOP : [AC]

*Pressing @8 interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete.

COMMUN ICAT ION
COMPLETE

RANGE

PRESS [AC]

*Press @3 to return to the LINK Mode.
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J=19 Ysing FACTOR to Send Graph Range Parameterg

The following procedures show h
one fx-7700GH unit to another.

® To send FACTOR data

Send Unit

Starting from the LINK Mode
, Ppress
[EJ(TRN) to enter the send mode.

Movg the pointer to Factor, and press [ to
specify it as the data type.

OOOOO@@DE

==TRANSMIT==
FACTOR

®

Press [E)(YES) to start the send operation,
or Eg(NO) to abort without sending
anything.

E(YES)
==TRANSMITTING==

FACTOR

TO sTOP

- [AC]

*Pressing @ interrupts the send operation
and returns to the LINK Mode.

ow to send factor data for graph zoom operationg from

Receive Unit —
Starting from the LINK Mod
e, pr
E2(RCV) to enter the receive mode.p oss
Move the pointer to Factor and
® the ) press
Specify it as the data type. B

OO @®®E

==RECE | VE==
FACTOR

®

Press [E1)(YES) start the receive o i

peration,
or FE(NO) to abort without receiving
anything.

E)(YES)
==REGE I VING==

FACTOR

TO STOP

- [AC)

"l_’ressing interrupts the receive opera-
tion and returns to the LINK Mode.
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|

The following appears after the send oper-
ation is complete.

COMMUN ICAT ION
COMPLETE

FACTOR

PRESS [AC]

+press @8 to return to the LINK Mode.

The toliowing appears aier the receive
operation is complete.

COMMUN ICAT ION
COMPLETE

FACTOR

PRESS [AC]

9-14

Memory Data

Using GRAPH FUNCTION to Send Graph Function

The following procedures show how to send graph function memory date_l from one
fx-7700GH unit to another. You can specify one specific function or all functions for the

communication operation.

e To send all GRAPH FUNCTION data

Receive Unit

Send Unit
Starting from the LINK Mode, press
FD(TRN) to enter the send mode.

Move the pointer to Graph Function, and
press (8 to specify it as the data type.

POOOOO®®
GT

==TRANSMIT==
GRAPH FUNCT ION

Starting from the LINK Mode, press
F2(RCV) to enter the receive mode.

Move the pointer to Graph Function, and
press @8 to specify it as the data type.

POOPP®®®
®g

==RECE I VE==
GRAPH FUNCTION
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Press (F1)(ALL) to specify all functions.
(F)(ALL)
==TRANSMIT==

ALL GRAPH FUNC

YES NO
G

Press EJ(YES) to start the send operation,
or [E8(NO) to abort without sending

anything.
(F)(YES)

==TRANSMITTING==

ALL GRAPH FUNC

TO STOP :[AC]

*Pressing @ interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete.

COMMUN ICAT ION
COMPLETE

ALL GRAPH FUNC

PRESS [AC]

Press (E(ALL) to specify all functions,
E)(ALL)
==RECEIVING==

ALL GRAPH FUNC

TO STOP :[AC]

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to seng
data.

*E’ressing interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete.

COMMUN ICAT ION
COMPLETE

ALL GRAPH FUNC

PRESS [AC]

*Press @ to return to the LINK Mode.

o To send a specific function

Send Unit

ED(TRN)
E?C)C)C)CDCDCDCD

press [F2J(ONE) to specify one function.
(F2)(ONE)

==TRANSMI T==
TO SELECT:[+1[*]
TO START :[EXE]
EY1:

Y2:sin X

Y3:cos X

Y4:

Y5:

Use the @ and @ keys to move the
pointer to the left of the function memory
area you want to send. After you select the
function memory press [ to start the send
operation.

QIO
==TRANSMITT ING==

TO STOP
Y1:
Y2:sin X

EY3:cos X
Y4:

Y5:

: [AC]

*Pressing @ interrupts the receive opera-
tion and returns to the LINK Mode.

After the send operation is complete, the
function memory selection display appears,
so you can send another function if you
want.

Receive Unit
E2(RCV)
EgCDCDCDCDCDC)C)

Press [F2(ONE) to specify one function.
(F2J(ONE)

==RECEIVE==

TO SELECT:[41[1t]
TO START :[EXE]
BY1:

yYe:

Y3:log X
Y4:log (x+1)
Y5:

Use the @ and (® keys to move the
pointer to the left of the function memory
area where you want the received function
to be stored. After you select the function
memory press B8 to start the receive
operation.

@&
==RECE IV ING==
TO STOP :[AC]
Y1:
EY2:
Y3:log X
Y4:1log (x+1)
Y5:

*Pressing @8 interrupts the receive opera-
tion and returns to the LINK Mode.

After the receive operation is complete, the
function memory selection display appears,
so you can receive another function if you
want.

—251—



9-15 Using EQUATION to Send Equation Data

The following procedures show how to send equation memory data from one x-7700GH
unit to another. You can specify linear equations with two or three unknowns, or quadrat.
ic equation coefficient values for the communication operation.

® To send linear equation data
Send Unit

Starting from the LINK Mode, press
[FJ(TRN) to enter the send mode.

Move the pointer to Equation, and press &g
to specify it as the data type.

QIOCQIVICIOOIO)
O

==TRANSMI T==
EQUAT ION

[SIV]PLY)
® &

Press [F1)(SIM) to specify simultaneous
equations (with two or three unknowns).

[EJ(SIM)
==TRANSMIT==
SIMULT EQU
YES INO
(G}

Receive Unit —_
Starting from the LINK Mode, press
[F2) (RCV) to enter the receive mode.

Move the pointer to Equation, and press
to specify it as the data type.

QIOQOOIOOO)
O]

==RECE I VE==
EQUATION

[SIM [PLY
® F&=

Press [F1(SIM) to specify simultaneous

equations (with two or three unknowns). .

E)(SIM)
==RECEIVING==

SIMULT EQU

TO STOP :[AC]
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press [E)(YES) to start the send operation,
or F(NO) to abort without sending
anything.

(R)(YES)
==TRANSMITTING==

SIMULT EQU

TO STOP :[AC]

*Pressing @ interrupts the send operation
and returns to the LINK Mode.

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data.

*Pressing B8 interrupts the receive opera-
tion and returns to the LINK Mode.

o To send quadratic equation coefficient data

Send Unit

Receive Unit

(ED(TRN)
OOPPOO®®
Ol

Press [F2)(PLY) to specify quadratic equation
coefficient data.

F(PLY)
==TRANSMI T==
POLY EQU
YES NO
® (@]

(2J(RCV)
OOPO®E®E®®
OS]

Press [F2)(PLY) to specify quadratic equation
coefficient data.

E(PLY)
==RECEIVING==
POLY EQU
TO STOP _ :[AC]
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Press (E(YES) to start the send operation,
or [Fg(NO) to abort without sending
anything.

E)(YES)
==TRANSMITTING==
POLY EQU
TO STOP :[AC]

*Pressing @ interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete.

COMMUNICATION
COMPLETE

POLY EQU

PRESS [AC]

*Press @ to return to the LINK Mode.

The receiving unit goes directly into receive
standby. The actual receive operation Starts
as soon as the sending unit starts to send
data.

*Pressing @8 interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete.

COMMUN ICATION
COMPLETE

POLY EQU

PRESS [AC)

9-16

Memory Data

Using BACK UP to Send All Mode Settings and

The following procedures show how to send all mode settings and memory data from one
x-7700GH unit to another. This operation is helpful if you wish to back up memory con-

tents using another unit.

Warning!

If any data communication problem occurs during data communications, the receiving
unit is automatically reset. To avoid this, make sure that all connections are secure and
take care to avoid anything that might possibly cause a data communication problem.
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o To back up all data

Receive Unit

Send Unit
starting from the LINK Mode, press
F)(TRN) to enter the send mode.

Move the pointer to Back Up, and press (&
to specify it as the data type.

QOOROIOOOIO
@@
==TRANSMI T==
BACK UP
YES [NO
(G @)

Press [F1)(YES) to start the send operation,
or (Fg(NO) to abort without sending
anything.

~ EDYES)
| ==TRANSMITT ING==
|

BACK UP

TO STOP :[AC]

*Pressing @ interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete.

COMMUN I CAT ION
COMPLETE
BACK UP

PRESS [AC]

Starting from the LINK Mode, press
[F2(RCV) to enter the receive mode.
Move the pointer to Back Up, and press 8
to specify it as the data type.

POPO®P®®®
@®@E
==RECE | VE==

BACK UP

YES NO
(G

Press [F)(YES) to start the receive opera-
tion, or Fg(NO) to abort without receiving
anything.

E)(YES)

==RECEIV ING==
BACK UP

TO STOP  :[AC]

*Pressing @8 interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete.

COMMUNICAT ION

COMPLETE

BACK UP
PRESS [AC]

*Press to return to the LINK Mode.
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9-17 Screen Copy Function

The following procedure sends a bit mapped screen shot of the display to a connecteq
computer or Label Printer.

HTo Copy the Screen

1. Connect the fx-7700GH to a personal computer (page 225) or to a CASIO Label Printer
(page 226).

2. Display the set up screen and specify COPY as the function of the key (M-
DISP/COPY Mode) (page 21).

3. Display the screen you want to copy.

4. Set up the personal computer or Label Printer to receive data. When the other unit
is ready to receive, press to start the send operation.

You cannot send the following types of screens to a computer.

*The screen that appears while a data communication operation is in progress.
*A screen that appears while a calculation is in progress.

*The screen that appears following the reset operation.

*The low battery message.

Notes

*The flashing cursor is not included in the screen image that is sent from the fx-7700GH.

*If you send a screen shot of any of the screens that appear during the data send opera-
tion, you will not be able to then use the sent screen to proceed with the data send oper-
ation. You must exit the data send operation that produced the screen you sent and
restart the send operation before you can send additional data.

*You cannot use 6mm wide tape to print a screen shot of a graph.

9-18 Data Communications Precautions

Note the following precautions whenever you perform data communications.

*A TRANSMIT ERROR occurs whenever you try to send data to a receiving unit that is
not yet standing by to receive data. When this happens, press @8 to clear the error and
try again, after setting up the receiving unit to receive data.

*A RECEIVE ERROR occurs whenever the receiving unit does not receive any data ap-
proximately six minutes after it is set up to receive data. When this happens, press
to clear the error.

*A TRANSMIT ERROR or RECEIVE ERROR occurs during data communications if the
cable becomes disconnected, if the parameters of the two units do not match, or if any
other communications problem occurs. When this happens, press @ to clear the error
and correct the problem before trying data communications again. In this case, any data
received before the problem occurred is cleared from the receiving unit's memory.

*A MEMORY FULL operation occurs if the receiving unit memory becomes full during
data communications. When this happens, press @8 to clear the error and delete un-
needed data from the receiving unit to make room for the new data, and then try again.
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Appendix A Power Supply

This unit is powered by four AAA-size (LR0O3 (AM4) or UM-4) batteries. In addition, it uses
a single CR2032 lithium battery as a back up power supply for the memory.

BWhen to Replace Batteries

Replace batteries when the display of the calculator becomes dim and difficult 1o
read, even if you adjust the contrast (page 26) to make it darker.

If the following message appears on the display, immediately stop using the calculator
and replace batteries. If you try to continue using the calculator, it will automatically switch
power off, in order to protect memory contents.

You will not be able to switch power back on until you replace batteries.

kLow battery!%xx

Be sure to replace batteries at least once every two years, no matter how much you use
the calculator during that time.

Warning!

If you remove both the main power supply and the memory back up batteries at the same

time, all memory contents will be erased. Be sure to read the following section befora
doing anything.

B Replacing Batteries

*Be sure that you have back up copies of all your memory contents before replacing bat-
teries.

*Never remove the main power supply and the memory back up batteries at the same
time. Doing so will erase the contents of the memory.

*Be sure that the calculator is switched off whenever you replace batteries. If the calcula-
tor is on, data stored in memory will be erased.

*Never switch the calculator on while batteries are not loaded or while the battery holder
is not in place. Doing so will erase the contents of the memory.

Precautions:

Incorrectly using batteries can cause them to burst or leak, possibly damaging the interior
of the unit. Note the following precautions:

*Be sure that the positive @ and negative © poles of each battery are facing in the proper
directions.
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A

+Never mix batteries of different types.

+Never mix old batteries and new ones.

«Never leave dead batteries in the battery companmen?. "

+Remove the. batteries if you do not plan to use the unit M
for long periods. . i ' '

«Never try to recharge the batteries supplied with the unit.
«Do not expose batteries to direct heat, let them become
shorted, or try to take them apart.

uld a battery leak, clean out the battery compartment of the upit immedi§te|y, taking
(Sa':: to avoid letting the battery fluid come into direct contact with your skin.)
[

Keep batteries out of the reach of small children. If swallowed, consult with a physi- ‘
cian immediately.

e To replace the main power supply batteries
() Switch the power of the calculator off.

2) Sli on the back
(2)Slide the battery companmem cover
& of the unit in the direction indicated by the arrow.

(3@ Slide the switch on the battery holder to the OPEN

side.

(49)Remove the four old batteries.

i i i ft, dry cloth.
5)Wipe off four new batteries with a soft, _ _
®© Losd them into the calculator so thgt their posi-
tive @ and negative © ends are facing properlyA
Be sure to replace all four batteries with new

ones.

(6 Replace the battery holder and f_asten itin place.
Slide the switch back (LOCK side).

LOCK = OPEN
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@ Beplace the battery compartment cover, sliding
it in the direction opposite that indicated by the
arrow.

“Never remove the main power supply and the memory back up batteries from the unjt
at the same time.

*Be sure to switch the unit off before replacing batteries. Replacing batteries with power
on will cause data in memory to be deleted.

'Never switch power on while main power supply batteries are removed from the unit
or while the battery holder is not securely in place. Doing so will cause data in memor
to be deleted. Y

*Be sure to replace all four batteries with new ones.

® To replace the memory back up battery
(D Switch the power of the calculator off.

(@ Slide the battery compartment cover on the back
of the unit in the direction indicated by the arrow.

(®Remove screw ®from the battery holder.

@ Remove the old battery.

(®Wipe off the surfaces of a new battery with a soft,
dry cloth. Load it into the calculator so that its
positive @ side is facing up.

(®Replace the battery holder and fasten it in place
with screw @.

@Beplace the battery compartment cover, sliding
in the direction opposite that indicated by the
arrow.

(® Switch the power of the calculator on and check
for proper operation.
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Important

~Before replacing the memory backup battery, switch on the unit and check to see if the
“‘Low battery” message appears on the display. If it does, replace the main power sup-

ply batteries before replacing the back up power supply battery.
*Never remove the main power supply and the memory back up batteries from the unit

at the same time.
*Be sure to switch the unit off before replacing batteries. Replacing batteries with power
on will cause data in memory to be deleted.
“Be sure to replace the back up power supply battery at least once a year, regardless
of how much you use the unit during that time. Failure to do so will cause data in memory
to be deleted.

HAbout the Auto Power Off Function
The calculator switches power off automatically if you do not perform any key operation
for about 6 minutes. To restore power, press .

Appendix B To Reset the Calculator

Warning!
The procedure described here clears all memory contents. Never perform this operation
unless you want to totally clear the memory of the calculator.

Strong electrostatic charge can corrupt the operating system of the calculator, which
interferes with correct operation. When this happens (or if you want to totally clear the
memory for any other reason), you have to reset the calculator.

o To reset the calculator

(D) Switch the power of the calculator on.

@Press to display the Main Menu.

(®Use the cursor keys to select the RESET icon and then press [E€.

sk sk ok ok ok ok ok 5k % ok ok %k %k %k k
X RESET %
skok sk ok ok ok ok sk %k % ok ok %k %k k

RESET
ALL MEMORIES?

YES RESETALL [NO
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4 Press ([E)(YES) to reset the calculator, or E8)(NO) to abort the reset operation.

(FI(YES)

:***************
iRESET
* ALL MEMORIES! %
% X

I 3 *

X *
3k ok sk ok ok ok ok %k sk ok 5k ok ok sk

Resetting the calculator initializes the unit to the following settings.

Item Initial Setting
Mode COMP
Unit of Angular Measurement Deg
Norm Norm 1
BASE-N Dec
Value Memories Clear
Expanded Memory Clear
Function Memory Clear
Ans Memory Clear
Graphic Display Clear
Text Display Clear
Equation Memory Clear
Statistical Data Memory Clear
Matrix Memory Clear
Graphic Function Memory Clear
Input Buffer Clear
Program Clear RESET button

‘Pr(_ess the RESET button on the back of the unit with a thin, pointed
object. This causes a reset confirmation message to appear on the

display.
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Appendix C Function Reference
B Manual Calculations

(see page 78,
156)

Mode COMP Mode Arithmetic and function calculations.
specification (see page 18) »
BASE Mode Binary, octal, decimal, hexadecimal conver-
(see page 18) | sions and calculations, logical operations.
SD Mode Standard deviation calculations (1-variable
(see page 18) | statistical).
REG Mode Regression calculations (paired variable
(see page 18) | statistical).
MAT Mode Matrix calculations
(see page 18)
EQUA Mode Quadratic equations, linear equations
(see page 18) | with two or three unknowns.
Statistical graph | SD Mode For production of single variable statistical

graphs. (Bar graphs, line graphs, normal
distribution curves)

REG Mode
(see page 85,
159)

For production of paired variable statistical
graphs. (Regression lines)

Functions

Type A functions

Function command input immediately after
numeric value.
[x2, x=1, x!, ©’ ", ENG symbols]

Type B functions

Function command input immediately before
numeric value.
sin, cos, tan, sin~', cos-', tan-?, sinh,
[cosh, tanh, sinh-', cosh-', tanh-", log, J
In, %, 105, v, ¥, etc.

Paired variable

Function command input between two numeric

functions values, numeric value enclosed in parentheses
input immediately after function command.
(A~ B (A to the Bth power),
B ¥~ A (A to the 1/Bth power), J
LPol (A, B), Rec (A, B)
*A and B are numeric values.
Immediately Displayed value changed with each press of a
executed key. o
functions [ENG, ENG, °' "]
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Binary, octal,
decimal,
hexadecimal
calculations
(see page 45,
46)

Setting number
system

Decimal .............. [F1)(Dec)Eg ]
Hexadecimal ...... [F2)(Hex)Eg

Binary ....... .. B3)(Bin)E9

Octal .................. F9)(Oct) &g

Number system
specification

Number system for the numeric value entered
immediately after can be specified regardless
of the currently set number system.

To specify:

Decimal .............. ([Fs)(d ~ 0)(F1)(d)
Hexadecimal ...... (Fs)(d ~ 0)[F2(h)

Binary ................ [F3)(d ~ 0)[F3)(b)

Octal .....cccccceenee. [s)(d ~ 0)Fa)(0)

Logical
operations

Input numeric values are converted to binary
and each bit is tested. Result is converted
back to number system used for input, and
then displayed.

Not Reverse of each bit

... ’Logical product of each bit

... Logical sum of each bit

.. Exclusive logical sum of each bit
Exclusive negative logical sum of
each bit

Standard
deviation
calculations
(see page 78)

Data clear

BB E)(Scl)Ed

Data input

Data [;frequency] (F1)(DT)
*Frequency can be omitted.

Data deletion

Data [;frequency] F2)(CL)
*Frequency can be omitted.

Result display

Number of data (n) ........ FBE(Z)E)(n)Ed

Sum (ZX) covvveiiviiienne FE)(Z)FA(Ex)Ed
Sum of squares (£x?) .... [F8)(Z)E)(Zx2)Ed
Mean (X) ...cccoooevvrvinnnns F9(DEV)FE)(X ) B9
Population standard deviation (xon)
................................... [F4(DEV)[F2)(xon) 8

Sample standard deviation (xon-1)

................................... [F4)(DEV)E3)(x0n-1)E8

Probability P) oo FI(PQR)ED(P()
distribution - E&(PQR)E(Q()
calculations R(t) .o F(PQR)EI(R()
O E(PQR)EA(t ()

Data storage [F9(DEV)E8(O )E1)(Mod)

[F3)(DEV)Fa)(O ) E2)(Med)

[F3)(DEV)Fa) (O )[3)(Max)

F@)(DEV)E(T ) E(Min)

Regression
calculations
(see page 85)

—264—

Data clear

EERE)(Sch)E

Data input

x data, y data [;frequency] EI(DT)
*Frequency can be omitted.

Data deletion

x data, y data [;frequency] [F2(CL)
*Frequency can be omitted.

Result display

Number of data (n) ..... FB(Z)E)(n)Eg

Sum of x (Ex) .ccoovveneen FBE(E)F(Ex)Ed
Sumof y (Zy) .coeereenne BE)EBE(Ey)Eed
Sum of squares of x (Zx?)
............................... FB(Z)E)(Ex?)Ed
Sum of squares of y (£y?)
.................................... FBE)(E)FY(Zy?) g
Sum of products of x and y (Exy)
............................... F)()E8(Zxy) B8

Mean of x (X) ... [(DEV)[E)(x)Ed
Mean of y (¥) Fa(DEV)F)(y)Ed
Population standard deviation of x (xan)
............................... [F&(DEV)E2)(xon) B8
Population standard deviation of y (yon)
............................... [F9)(DEV)E8)(yon) B9
Sample standard deviation of x (xgn-1)
............................... [F4)(DEV)E)(xon-1)E8
Sample standard deviation of y (yon-1)
............................... F9(DEV)Es)(yon-1)Ed
Constant term of regression formula (A)
... E9(REG)[E)(A) 8
Regression coefficient (B)
............................... F8)(REG)F2)(B)Ed
Correlation coefficient (r)
............................... Fe)(REG)F3)(r)E8
Estimated value of x (%)
............................... [Fe)(REG) y data [F3)(x)Ee
Estimated value of y (§)

............................... [F8)(REG) x data 5)(p)E8
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Special
functions

Ans The latest result obtained in manual or pro-
gram calculations is stored in memory. It is
recalled by pressing () (s).
*Mantissa of numeric value is 13 digits.
Replay e After calculation results are obtained, the for-

mula can be recalled by pressing either @ or
®.
elf an error is generated, pressing either @ or
® will cancel the error and the point where
the error was generated will be indicated by a
blinking cursor.

Multistatement

Colons are used to join a series of statements
or calculation formulas. If joined using *‘ 4",
the calculation result to that point is displayed.

Memory

The number of memories can be expanded
from the standard 28.

Memories can be expanded in units of one up
to 500 (for a total of 528).

Eight bytes are required for one memory.
Ea@im) number of memories E4.

Graph function

Range

S

Graph range settings

Xmin ......... Minimum value of x

Xmax ........ Maximum value of x

Xscl .......... Scale of X-axis (space between
points)

Ymin ......... Minimum value of y

.. Maximum value of y

.. Scale of Y-axis (space between

points)

Minimum value of T/

T, 6 max ... Maximum value of T/

T, 6 ptch ... Pitch of T/6

T, 6 min ....

Trace

Moves pointer on graph. Current coordinate
location is displayed.

Plot

Marks pointer (blinking dot) at any coordinate
on the graph display.

Line

Connects with a straight line two points creat-
ed with plot function.

Box

Defines area for zoom in.

Factor

Defines factor for zoom in/zoom out.

Original

Returns graph to original dimensions after
zoom operation.

Scroll

Scrolls screen to view parts of graphs that are

off the display.

HProgram Calculations

Program input

Calculation
mode

Mode that conforms with program specified by:
@REWE)(CMP) (EJ(BAS), E)(SD), E(REG),
ESJ(MAT))

Program area
specification

Cursor is moved to the desired program area
name (PO through P9, PA through PZ, Pr, P6)
using @ and @, and @9 is pressed.

Program
execution

Program area
specification

Execution starts with @REs(Es)(Prg) program

area name 9.

Program area name: PO through P9, PA
through PZ, Pr, P8

Program editing

Program area

Cursor is moved to the desired program area

specification name (PO through P9, PA through PZ, Pr, P6)
using @ or ®, and [E8 is pressed.
Editing Cursor is moved to position to be edited using

@.® ®or®. )

ePress correct key for corrections.

ePress be for deletions.

ePress @M to specify insert mode for
insertion.

Program delete
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Deletes specific

Cursor is moved to the desired program area
name (PO through P9, PA through PZ, Pr, P9)

rogram !
prog using @ and @, and [F2)(DEL)EN(YES) is
pressed.
Clears all Press [3)(DL-A)E)(YES)
programs
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Program
commands

Unconditional
jump

Conditional
jumps

Program execution jumps to the Lbl » which
corresponds to Goto ».
*n=0 through 9

If conditional expression is true, the statement
gfter =" is executed. If not true, execution
Jumps to the statement following next R
woop e g

Not true

CFD : Formula
(RO : Relational operator
: Statement
“The relational operator is:
=%, >,<, >, <.

Count jumps

—

Subroutines

The value in a memory is increased or
decreased. If the value does not equal 0, the
next statement is executed. If it is 0, a jump is
performed to the statement following the next
S g g
Increas
€ When (V) 50
d A}
Memory | .
sz Memoy . 55) J@
4
When =0

Decr

CreaSe  When (V) %0 u

—
Memory .
Dsz name ®{ ’
4
When(V ) =0

(8D: statement

CVD): value in memory

}@

Program execution jumps from main routine to
subroutine indicated by Prog n (n=0 through
9, A through Z, r, 6). After execution of the
subroutine, execution returns to the point

]

Appendix D Error Message Table

following Prog n in the original program area.
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Message Meaning Coum
Syn ERROR | (DCalculation formula contains | MUse @ or ® to display the
an error. point where the error was
(@Formula in a program contains generated and correct it.
an error. @Use @ or ® to display the
point where the error was
generated and then correct the
program.
Ma ERROR | (D Calculation result exceeds cal- | D@®)
culation range. Check the input numeric value
(2)Calculation is performed out- and correct it.
side the input range of a When using memories, check
function. that the numeric values stored
(@ lllogical operation (division by in memories are correct.
zero, etc.) (®Try using a smaller value for
(@) Poor precision in differential Ax (x increment/decrement).
calculation results. (®Try using a larger value for n
(®Poor precision in integration (number of partitions).
calculation results. (®Check the coefficients of the
(& Cannot find results of equation |  equation.
calculations.
Go ERROR | (W No corresponding Lbl n for (DCorrectly input a Lbl n to cor-
Goto n. respond to the Goto n, or
(@No program stored in program delete the Goto » if not
area P n which corresponds to required.
Prog n. (@Store a program in program
area P n to correspond to
Prog n, or delete the Prog n if
not required.
Ne ERROR | eNesting of subroutines by Prog | *Ensure that Prog n is not used
n exceeds 10 levels. to return from subroutines to
main routine. If used, delete
any unnecessary Prog n.
*Trace the subroutine jump des-
tinations and ensure that no
jumps are made back to the
original program area. Ensure
that returns are made correctly.
Stk ERROR | *Execution of calculations that *Simplify the formulas to keep
exceed the capacity of the stacks within 10 levels for the
stack for numeric values or numeric values and 26 levels
stack for calculations. for the calculations.
*Divide the formula into two or
more parts.
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Mem ERROR

(D Specified expanded value
memory does not exist.
(@Not enough memory to expand
value memories specified
number.

(®Not enough memory to input a
function into function memory.

@ Not enough memory to create
a matrix using the specified
dimension.

®Not enough memory to hold
matrix calculation result.

®Not enough memory to store
statistical data.

@ Not enough memory to input
coefficient for equation.

®Not enough memory to hold
equation calculation result.

@ Not enough memory to hold
function input in the Graph
Mode for graph drawing.

MUse to correctly expand
the number of value
memories.

20@EeEDE®O®

*Keep the number of value
memories you use for the
operation within the number
of value memories currently
available.

*Simplify the data you are try-
ing to store to keep it within
the available memory ca-
pacity.

*Delete no longer needed data
to make room for the new
data.

Arg ERROR | Incorrect argument specification | Correct the argument.
for a command that requires an | ¢Sci n, Fix n: n = integer from 0
argument. through 9.

eLbl n, Goto n: n = integer from
0 through 9.

*Prog n: n = 0 through 9, A
through Z, r, 6.

*Defm n: n = integer from 0 up
to the number of remaining
bytes.

Dim ERROR | elllegal dimension used during *Check matrix dimension.
matrix calculations.
TRANSMIT | Problem with cable connection or *Check cable connection.
ERROR! parameter setting during data *Check to see that the parame-
communications. ters of the sending unit and
receiving unit are identical.
RECEIVE Problem with cable connection or | eCheck cable connection.
ERROR! parameter setting during data *Check to see that the parame-
communications. ters of the sending unit and
receiving unit are identical.
MEMORY Memory of receiving unit became | sDelete some data stored in the
FULL! full during program data commu-

nications.

receiving unit and try again.

Appendix E Input Ranges
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Internal
Function Input range digits Accuracy Notes
sinx | (DEG)Ixl<9x10° As a rule, | However, for tanx:
cosx |(RAD)Ixl<5x 107xrad 13 digits| °Curacy is| 1x1 %90(2n + 1):DEG
tanx | (GRA) x| <1x10"grad S| 41 atthe | IxI *7/2(2n+1):RAD
10th digit. | |x| %100(2n+ 1):GRA
in-1
sin ) ‘x x| <1
cos~'x . .
tan-'x | Ixl<1x10'%0
i Note: For sinh and
sinhx
coshx x| £230.2585092 tanh, when x=0, errors
" " are cumulative and
tanhx | lx1 <1x10'® accuracy is affected at
a certain point.
sinh~'x | |x| <5x10%
cosh x| 1=x<5x10% ” ”
tanh-'x | lxl <1
10gx |45 10-%9=x<1x 10 " "
Inx =
10 -1x10'%<x< 100
ey -1x10'%0 "’ ”
<x=230.2585092
Vx |0=x<1x101%
x? Ixl <1x10%
1/x IxI<1x10'%°, xx0
¥ |ixi<1x100
x! O0=x=69 , .
(x is an integer)
Result< 1x 1010
nPr n, r (n and r are integers) ” ”
nCr O<r=n,
n<1x10Q%
Pol (x, y)| VxZ+y2 <1x10'% " "

—271—




Function

Input range

Internal
digits

Accuracy

Notes ﬁ

Rec
(r, )

0=r<1x1010

(DEG) 161 <9x10°%
(RAD) 161 <5x 107 xrad
(GRA) 161 <1x10'°grad

13 digits

As a rule,
accuracy is
+1 at the
10th digit.

However, for tané:

161 90(2n + 1):DEG

161 % w/2(2n + 1):RAD
161 %100(2n + 1):GRA

o1

—
o111

lal, b, c<1x10'%
O=b, ¢

Ixl <1x10'0
Hexadecimal display:
Ixl =1x107

)

x>0:

-1x10'"%< ylogx< 100
x=0:y>0

x<0:

y=n,m(n is an integer)
However;

-1 ><10‘°°<}Iog|x| <100

y>0:xx0
-1><10‘°°<)1(Iogy<100
y=0:x>0

y<0:x=2n+1, %

(n%0, nis an integer)
However;
71><10‘°°<%log Iyl <100

abs ¢

*Results

Total of integer, numerator
and denominator must be
within 10 digits (includes
division marks).

eInput

Result displayed as a
fraction for integer when
integer, numerator and
denominator are less than
1x10%,

Function

Input range

BASE-N

Values after variable within following range:
DEC: —2147483648 <x=<2147483647

BIN: 1000000000000000 < x
=1111111111111111 (negative)
0=x=0111111111111111 (0, positive)
20000000000 < x <37777777777 (negative)
0=<x=17777777777 (0, positive)

80000000 < x < FFFFFFFF (negative)
0=<x=7FFFFFFF (0, positive)

OCT:

HEX:

SD
(REG)

x| <1x10%0

lyl<1x10%

Inl<1x10%0

xon, yon, X, y, A, B, r:
nx0

xon-1, yon-1:n%0, 1
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. . . : . 3
*Errors may be cumulative with internal continuous calculations such as x», Vy, x/, Vx

sometimes affecting accuracy.
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Appendix F Specifications

Model: fx-7700GH

Calculations

Basic calculation functions:
Negative numbers, exponents, parenthetical addition/subtraction/multiplication/division
(with priority sequence judgement function — true algebraic logic).

Built-in scientific functions:

Trigonometric/inverse trigonometric functions (units of angular measurement: degrees,
radians, grads); hyperbolic/inverse hyperbolic functions; logarithmic/exponential functions;
reciprocals; factorials; square roots; cube roots; powers; roots; squares; decimal-
sexagesimal conversions; permutations/combinations; r; random numbers; internal round-
ing; fraction functions; engineering and engineering symbol (11 types) calculations; negative
signing; exponential notation input; parenthetical calculations; coordinate transformations;
number of decimal place and significant digit specification

Matrix operations:
Addition, subtraction, multiplication; scalar products; matrix transposition; determinants;
inversion; squaring; row operations; dimension specification capabilities

Differentials: Extraction of derivative using differential from center point.
Integrations: Using Simpson’s rule.

Equation calculation function:
Linear equation with two or three unknowns; quadratic equations; recall of solutions and
coefficients

Statistics:

Standard deviation: number of data; mean; standard deviation (two types); sum; sum
of squares; statistical calculation of mode, median, maximum value, minimum value; nor-
mal distribution calculation

Regression: number of data; mean of x; mean of y; standard deviation of x (two types);
standard deviation of y (two types); sum of x; sum of y; sum of squares of x; sum of squares
of y; sum of square of x and y; fixed term; regression coefficient; correlation coefficient;
estimated value of x; estimated value of y

Value memories: 28 standard, expandable up to 528

Calculation range:
1 x 107% to 9.999999999 x 10% and 0. Internal operation uses 13-digit mantissa.

Exponential display: Norm 1: 10-2 > |x|, |x| = 10"
Norm 2: 10-° > |xI, |x| = 10

Rounding:
Performed according to the specified number of significant digits and number of speci-
fied decimal places.
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Graph functions

Built-in function graphs (rectangular and polar coordinates):
(40 types) sin, cos, tan, sin-', cos-, tan-", sinh, cosh, tanh, sinh-1, cosh-", tanh-", |
In, 10+, ex, x2, vV, 3V, x~1

Graph types: Rectangular coordinate graphs: y= f(x)
Polar coordinate graphs: r=f(6)
Parametric graphs: (x, y)=(f(T), g(T))
Inequality graphs: (y>f(x), y<f(x), y=f(x), y<f(x))
Integral graphs
Probability distribution graphs
Single-variable statistical graphs (bar histograms, line graphs, norr
distribution curves)
Paired-variable statistical graphs (regression line, logarithmic regress
curve; exponential regression curve; power regression curve)

Graph memory: Graph function storage, editing, selection, drawing

Graph functions:
Range specification; overwrite, trace, plot, line, scroll, zoom, box and factor zoom (
x /1, Original) capabilities

Programming

Program commands: Unconditional jumps: Goto, Lbl
Conditional jumps: =, 4, logical operators (=, %, >, <, =,
Jumps with count: Isz, Dsz
Subroutine calls: Prog, up to 10 levels of nesting

Number of stored programs: 38 maximum (PO to P9; PA to PZ; Pr, P§)
Check functions: Program checking, debugging

Program area: 4,000 bytes maximum

Program communicationsw

Communication functions:

Communication of all memory contents: programs, function memories, matrix memori
single- or paired-variable statistical data, value memory and expanded memory conten
graph range parameters, factoring ratios, graph functions, formula coefficients

Communication method: Start-stop (asynchronous), half-duplex.
Transmission speed: 1200, 2400, 4800, 9600 (bps)

Parity: Even, odd, none

Bit length: 8 bits
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Stop bit:
Send: 2 bits
Receive: 1 bit

General

Display system:

16-character x 8-line liquid crystal display; 10-digit mantissa and 2-digit exponent for cal-

culations; displays binary, octal, hexadecimal, sexagesimal values, fraction

Power supply: Main: Four AAA-size batteries (LRO3 (AM4) or R03 (UM-4))
Memory protection: One CR2032 lithium battery

Power consumption: 0.1W

Battery life Main: Approximately 350 hours with battery type LRO3 (AM4)
Approximately 200 hours with battery type R03 (UM-4)
Approximately 2 years (power switch off) with LRO3 (AM4)/R03
(UM-4)
Memory protection: Approximately 1 year

Auto power off: - .
Power is automatically switched off approximately six minutes after last operation.

Ambient temperature range: 0°C~40°C (32°F ~ 104°F)
Dimensions: 20mmH x85mmW x 172.5mmD (3/4"’H x 3%/s"’W x 63/4"’D)
Weight: 218.5g (7.70z) including batteries

Accessories: Hard Case
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Absolute value, 34, 59

All clear(AC), 17

Alpha function, 13, 16, 17
Alpha Key, 13

Alpha lock, 13

And, 46, 67

Angular measurement, 16, 23
Answer(Ans Function), 17, 30
Antilogarithm, 15, 57
Arithmetic calculations, 54
Array memory, 214
Assignment Key, 16, 37
Auto power off, 261

b(binary), 46, 66
Bar graph, 156
BASE
arithmetic operations, 66
conversions, 66
logical operations, 67
nagative values, 66
BASE Mode, 18, 44, 66, 67
BASE mode calculations, 18,
44, 66
Battery replacement, 258
Battery,memory back-up, 260
Bin(binary), 45, 66
BPS, 228

Calculation bytes, 50
Calculation execution display,
Calf:ﬁlation mode(CAL mode),
Caliﬁlation priority sequence,
CaIchlations using parentheses,

Capacity Key, 14, 206

Central difference, 71

Change, 19

Clear coefficients, 133

Clear graphic display, 47

Clear memory, 27

Clear menu, 27

Clear statistical memories, 27

Clear text display, 47

Clear value memory, 37

CLR(clear), 16, 27

Column, 110

Colon(:), 31

Combination, 34, 61

Comma Key, 16

COMP Mode, 18

Conditional jump destination,
208, 211

Conditional jumps, 211

Connect type graphs, 20, 169

Connection, 224

Constant term A, 90, 93

CONT Mode, 19, 26

Continuous calculations, 32

Contrast, 19, 26

Coordinate conversion, 35, 60

Coordinate function menu, 35

Correlation coefficient r, 90, 93,

Cosine, 15, 56

Count jumps, 212

Cube root Key, 16, 59

Cursor Keys, 14

d(decimal), 46, 66

Data communications,
ALL, 230
Back up, 254
Equation, 252
Factor, 248
Function memory, 235
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Graph function, 249
Matrix, 237
Program, 232
Range, 246
Statistics, 240
Variable memory, 242 .
Data type selection screen, 227
Dec(decimal), 45, 66
Decimal Key, 16
Decimal places, 23, 64
Defm, 17, 38
Degrees, 23, 56
Degrees-minutes-
seconds(DMS), 35
DEL ALL PROGRAMS, 205
Delete Key, 17, 29
Delete matrix, 102
DELETE PROGRAM, 205
Derivative, 70
Determinant, 118
Differential calculation, 70
Display format, 16, 25, 64
Display result command, 202,
207
DRAW mode, 20, 156, 159
DRAW TYPE, 20, 169
Drawing graphs from memory,
168
Dsz, 208, 212

Editing, 28

Editing functions in memory,
166

Engineering mode, 25, 63

Engineering symbols, 35, 63

EQUA Mode, 18, 126

ERASE ALL DATA, 80

ERASE ALL MAT, 103

ERASE EQUATION, 127

ERASE MATRIX, 102

Error messages, 29, 48, 50,
205, 269

Estimated value of x, 90, 93

Estimated value of y, 90, 93

Execute Key, 17

EXIT Key, 14

EXP mode, 21, 87, 95

Exponent Key, 17

Exponential display formats, 25,
51, 62, 64

Exponential functions, 57

Exponential Key, 15, 57

Exponential regression, 87, 95

Factor function, 187
Factorial, 34, 59

Fix, 23, 64

Fraction extraction, 34, 59
Fractions, 62

Function delete, 40
Function Key, 13, 22
Function list, 40

Function memory, 39, 197
Function memory menu, 16, 39
Function recall, 40
Function reference, 263
Function store, 39

Goto, 208, 210
Gradients/Grads, 23, 56
Graph Key, 14
GRAPH Mode, 18, 161
Graph scroll function, 183
GRAPH TYPE, 20, 141
Graph-Text Key(G-T), 14, 47
Graphic display, 47
Graphing, 136
Graphing, built-in scientific
functions, 141, 145
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Graphing, manually entered
functions, 143, 146, 148,
150

Graphing examples, 195

h(hexadecimal), 46, 66
Hex(hexadecimal), 45, 66
Hyperbolic cosine, 33, 58

Hyperbolic function menu(HYP),

33
Hyperbolic sine, 33, 58
Hyperbolic tangent, 33, 58

Icon, 18

Increasing value memories, 37

INQ Mode, 20, 150

Inequality graphs, 150

Initialize, 262

Initialize, range, 140

Input capacity, 50

Input format for matrix data,
100

Input ranges, 271

Inputting, 28

Insert cursor, 17, 29

Insert Key, 17, 29

Integer, 34, 59

Integration calculations, 73

Integration graphs, 153

Inverse cosine, 15

Inverse hyperbolic cosine, 33,
56

Inverse hyperbolic sine, 33, 56

Inverse hyperbolic tangent, 33,
56

Inverse matrix, 121

Inverse sine, 15

Inverse tangent, 15

Isz, 208, 212

Jump Command Menu, 208

Keyboard, 13

Label(Lbl), 208, 210
LIN mode, 21, 85, 93
Line function, 180
Line graph, 158
Linear equations
three unknowns, 18, 129
two unknowns, 127
Linear regression, 85, 93
LINK Mode, 19, 227
In, 15
LOG mode, 21, 86, 94
Logarithm,
common, 15, 57
natural, 15, 57
Logarithmic functions, 57
Logarithmic regression, 86, 94
Logical operations, 46, 67
Low battery message, 258

[[M]Disp] Key setting(M-DSP/
COPY), 21, 256

Main Menu, 18

Main routine, 213

MAT Mode, 18, 98

Matrix answer memory(Mat
Ans), 99

Matrix calculations, 18, 98

Matrix dimension, 101

Matrix editing screen, 103

Matrix list, 99

Maximum value for input data,
84, 92

Mean of data, 84, 90
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Median value for input data, 84,
92

Minimum value for input data,
84,92

Mode Display Key, 14

Mode value for input data, 84,
92

Modifying a matrix, 103

Multistatements, 30

Neg, 46, 66

Negative values, 17

Nesting, 213

Newline Function, 17, 207

NON-(DRAW) mode, 21

NON-(STO) mode, 20, 78, 85

Norm 1(Norm 2) mode, 25, 51,
64

Normal distribution curve, 158

Normalized variate t(x), 84, 154

Not, 46, 67

Number of bytes, 50, 206

Number of data items, 78, 80

Numeric function menu(NUM),
34

o(octal), 46, 66

QOct(octal), 45, 66

Or, 46, 67

Overdrawing built-in function
graphs, 142, 144, 151

Overflow, 50, 269

Overwrite Function, 193

Paired-variable statistic
calculation(REG MODEL),
21,85

Paired-variable statistical
graphs, 159

Paired-variable statistics, 85
Parameters, setting
communications, 229
Parametric graphs, 148
Parity, 229
Permutation, 34, 61
Pi Key, 17
Plot function, 175
Plot type graphs, 20, 169
Plot,point, 175
Ply Coe, 43
Ply X, (X,), 43
Pointer, 170, 175, 180, 186
POL mode, 20, 145
Polar coordinate graphs, 145
Polar coordinates, 35, 60
Power Key, 16, 57
Power regression, 88, 96
Power supply, 258
Powers, 16
PRGM Mode, 18, 200
Primary functions, 13
PRM.mode, 20, 148
Probability distribution graphs,
154
Probability function menu(PRB),
34
Program area, 201
Program bytes, 202
Program commands, 207
Program function menu, 207
Program
delete, 205
execute, 203
input, 202
memory, 202
Programming, 200
Prompt command for value
input, 202, 207
Punctuation Symbol Menu, 209
PWR mode, 21, 88, 96
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Quadratic equations, 43, 130
Quit Key, 14.

Radians/rads, 23, 56

Random number, 34

Range Key, 14, 136

Range of graph, 136

Range parameter screen, 136

REC mode, 20, 141

Receive mode, 227

Reciprocal Key, 15, 59

Rectangular coordinates, 35,
60

Rectangular coordinates
graphs, 141

REG Mode, 18, 85

Regression, 18, 85

Regression/Estimated Value
Menu, 90

Relational operator, 208, 211

Relational Operator Menu, 208

Replay function, 14, 32

RESET Mode, 19, 261

Root Key, 16, 57

Rounding, 34, 64

Row+, 104, 106, 221

x Row, 104, 105, 220

x Row+, 104, 105, 220

Row operation, 104

Scalar product, 105, 116, 220
Sci, 24, 64

Scientific functions, 16, 33
Screen copy function, 256
Screen Copy Key, 14, 256
Scrolling graphs, 174

SD Mode, 18, 78

Send mode, 227

Set up display, 19

Set up display function key
menus, 20

Set up Key, 14

Shift Key, 13

Shifted functions, 13

Significant digits, 24, 64

Sim Coe, 42

Sim X(Y, 2), 42

Simultaneous graping(SIML
GRAPH), 21

Simultaneous linear equations,
42

Sine, 15, 56

Single-variable statistical
graphs, 156

Single-variable statistics, 18, 78

Specifying the value range,
144,147, 149, 152

Speed(BPS), 229

Square Key, 15, 59

Square Root Key, 15, 59

Squaring a matrix, 122

Stacks, 48

Standard deviation, 78, 91

Standard normal distribution
curve, 154

Statistical calculations,
paired variables, 85
single variables, 78

Statistical data storage(STAT
DATA), 20, 78, 80, 85

Statistical graph drawing(STAT
GRAPH), 20, 156, 159

Statistical/Representative
Menu, 84

Statistics, edit data, 81

STO mode, 20, 80

Subroutines, 213

Sum Data Menu, 84, 90

Swap, 104, 219
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Tangent, 15, 56

Text dispaly, 47

Text messages, 218

Time calculation, 35

Trace function, 170

Transposition matrix, 120

Trigonometric functions, 15, 56

Trigonometric functions,
inverse, 15, 56

True algebraic logic, 47

Type A function, 48

Type B function, 32, 47

Unconditional jumps, 209

Value input and output
limitations, 32

Value memory, 36

VAR(Variable) menu, 16, 41

Variable Key(X,0,T), 14, 71,

142
Xnor, 46, 67
Xor, 46, 67

Zoom, Box, 185
Zoom factor, 188
Zoom functions, 185
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ey Index

combined
with

combined
witn e

Key Primary Function

Trace |Turns trace function on/off.
@ Selects 1st function menu item.
Zoom  |Tyrns zoom function on.

B

Selects 2nd function menu item.

©

Turns plot function on.
Selects 3rd function menu item.

c
3
°

Turns line function on.
Selects 4th function menu item.

Q
@

8

Clears the graph screen.
Selects 5th function menu item.

o
8
d

Displays graph coordinates.
Selects 6th function menu item.

7]
I
i

Activates shift functions of
other keys and function menus.

=]
=
8
b

Allows entry of alphanumeric
characters shown in red.

Locks/Unlocks entry of
alphanumeric characters.

mle
3|5

X

Backsteps to the previous
menu.

Returns directly to the

initial screen of the mode.

:

H

Returns to the Main Menu .

Shows the set up display.

Gfdx :  |Switches display between Provides graphic integral | Enters colon.
graph & text screens. solution.
dzdx_r |Activates graph function. Provides numerical Enters character
differential solution. r.
Displays range parameter Enters character
input screen. 6.

Displays current mode settings.
(press & hold) Transfers screen
shot to personal computer.

Press and hold to display
remaining memory
capacity.

Enters semicolon.

Moves cursor upward.
Scrolls screen.

Switches to next function
in trace mode.

Moves cursor downward.
Scrolls screen.

Switches to next function
in trace mode.

©19|8| @I

Moves cursor to left. Scrolls
screen. Press after EXE to
display calculation from end.
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: combined combined
ey Primary Function with with @
> Moves cursor to right. Scrolls

screen. Press after EXE to display|

calculation from beginning.
x_A | Allows input of variables X,8, | Provides numerical Enters letter A.
.6T) |andT. integral solution.
" B | Press before entering value to | Press before entering Enters letter B.
log | calculate common logarithm. | exponent value of 10.
"€ | Press before entering value to | Press before entering Enters letter C.
In | calculate natural logarithm. exponent value of e.

-
o

Press before entering value to
calculate sine.

Press before entering value
to calculate inverse sine.

Enters letter D.

L]
m

o
i
L"LJ

Press before entering value to
calculate cosine.

Press before entering value
to calculate inverse cosine.

Enters letter E.

3
m

ng .

Press before entering value to
calculate tangent.

Press before entering value
to calculate inverse tangent.

Enters letter F.

<
(7}

Press between entering fraction

values. Converts fraction to decimal.

Displays improper
fraction.

Enters letter G.

Key

Primary Function

combined
with

Key Index

3(;{||11bined

A

Turns power on.
Clears the display.

Turns power off.

o, B
- .

Enters number 4.

Enters letter P.

S
-
o

o

Enters number 5.

Display built in function
menu.

Enters letter Q.

g
-]

Enters number 6.

Displays variable data
menu.

Enters letter R.

Multiplication function.

Enters letter S.

B

Division function.

Enters letter T.

DRG_ U

g

Enters number 1.

Sets/converts unit of ang-
ular measurement.

Enters letter U.

g
g
<

D

Enters number 2.

Displays menu of display
format choices.

Enters letter V.

a¥ I
__H | Press after entering value Press before entering value | Enters letter H. ;
x’ | to calculate square. to calculate square root. E“% Enters number 3. Displays memory clear Enters letter W.
— menu.
! | Enter open parenthesis in Press before entering value | Enters letter |.
D formula. to calculate cube root. X | Addition function. | Enters letter X.
y - — - ifies positive value.
L4 I'Enter close parenthesis in Press after entering value | Enters letter J. Specifies p
) ] | formuia, o calculate reciprocol. X | Subtraction function. Enters letter Y.
K | Assigns value to a value Enters comma. Enters letter K. Specifies negative value.
3 memory name. [EIVEM Z | Enters number 0. Displays function Enters letter Z.
__L | Press between two valuesto | Press between entering | Enters letter L. [ 8 ] memory menu.
D make second value exponent | values for x & y to show Defm [ | Enters decimal noint Shows memory status. | Enters open
of first. xth root of y. m ers decimal point. ry | bracket p
RGM_M | Enters number 7. Displays program Enters letter M. :
E congm)a,mg n%gnu. it 11 Allows entry of exponent. Inputs value of pi. Enters close
Enters pi symbol. bracket.

Enters number 8.

Enters letter N.

A

Enters number 9.

Enters letter O.

Deletes character at current
cursor location.

Allows insertion of char-
acters at cursor location.
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7
-

Enter before value to
specify as negative.

Recalls most recent
calculation result.

Enters a blank
space.

B

Displays result of calculation.

Inputs a new line.
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CASIO.

CASIO COMPUTER CO, LTD.

6-1, Nishi-Shinjuku 2-chome
Shinjuku-ku, Tokyo 163-02, Japan

US. Pats. 4,120,583 4,121,284 4,371,923 4,396,976 4,410,9¢
SA1141C Printed in China 4,531,182 4,686,622 4,829,419 4,942,516




fx-7700/ fx-9700

MPour charger les piles de I’alimentation principale dans I’'unité avant

de I'utiliser.

(DFaites glisser le couvercle du logement des piles
al'arriére de I'unité, dans la direction indiquée par
le fléche et retirez-le.

(@Faites glisser I'inverseur sur le coté OPEN (déver-
rouillé) et retirez le support de piles.

»
(®Chargez les quatre piles neuves afin que leurs

polarités positive @ et négative © soient orien-
tées correctement.

(49)Remettez le support de piles dans le logement.
Tout en appuyant sur le support, faites glissez
'inverseur sur LOCK (verrouillg).

-

sL’affichage restera blanc et I'unité ne fonction-
nera pas correctement si I'inverseur n’est pas
poussé a fond sur la position LOCK.

(5 Remettez le couvercle du logement des piles, en
le faisant glisser dans la direction opposée & celle
de la fleche.

(8 Enfoncez le bouton d'initialisation (RESET) au dos
de I'unité a I'aide d’un objet fin et pointu. Un mes-
sage de confirmation d’initialisation apparait sur
I"écran.

(@ Appuyez sur [ (YES) pour initialiser la calcu-
latrice.
eLes caractéres a I’écran peuvent sembler pales
tant que I'opération d'initialisation n’est pas
terminée.

Support
de piles
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HLorsque I'opération d’initialisation est terminée, appuyez sur @ pour
afficher le menu principal. A partir de ce stade, entrez les modes de
votre choix pour une opération normale.
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HDen folgenden Vorgang verwenden, um die Batterien der Hauptstrom-
versorgung in die Einheit einzusetzen, bevor diese verwendet wird.

(D Den Batteriefachdeckel an der Riickseite der Ein-
heit in Richtung des Pfeiles schieben und ab-
nehmen.

(2) Den Schalter an die OPEN-Seite schieben und den
Batteriehalter entfernen.

_LOCK +— OPEN

111
->

(3 Die neuen Batterien mit richtiger Polung (P und
©) einsetzen.

(@ Den Batteriehalter wieder anbringen und verrie-
geln. Den Halter niederdriicken und dabei den
Schalter an die LOCK-Seite schieben.

LOCK =+ OPEN

eNichts erscheint am Display und die Einheit ar-
beitet nicht richtig, wenn der Schalter nicht voll-
standig auf die Position LOCK gestellt ist.

(8 Den Batteriefachdeckel wieder anbringen, indem
dieser in der dem Pfeil entgegengesetzen Rich-
tung aufgeschoben wird.

(® Den RESET-Knopf an der Riickseite der Einheit
mit einem dlinnen, spitzen Gegenstand driicken.
Dadurch erscheint die Riickstellbestatigungsmel-
dung im Display.

(7) Die [F) (YES) Taste driicken, um den Rechner zu-
rickzustellen.
*Die Zeichen am Display kdnnen blaB erscheinen,
bis die RESET-Operation beendet ist.

B Nachdem die RESET-Operation beendet ist, die @@ Taste driicken, um

fiir den normalen Betrieb aufrufen.

Batteriehalter
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das Hauptmenii anzuzeigen. Von dort aus konnen Sie die anderen Modi ‘
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HUse the following procedure to load main power supply batteries into

the unit before using it.

(1) Slide the battery compartment cover on the back
of the unit in the direction indicated by the arrow,
and remove it.

(2 Slide the switch to the OPEN side and remove the
battery holder.

LOCK +— OPEN

(3) Load the new batteries so that their positive @ and
negative © ends are facing properly.

(@) Replace the battery holder and lock it in place.
While pressing down on the holder, slide the switch
to the LOCK side.

-

«Nothing will appear on the display and the unit
will not operate correctly unless the switch is fully
in the LOCK position.

() Replace the battery compartment cover, sliding it
in the direction opposite that indicated by the arrow.

(&) Press the RESET button on the back of the unit
with a thin, pointed object. This causes a reset con-
firmation message to appear on the display.

(@) Press (F1) (YES) to reset the calculator.
*The characters on the display may appear dim
until the RESET operation is complete.

— Battery
holder
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H After the RESET operation is complete, press to display the main
menu. From there you can enter other modes for normal operation.

A440439-




Importante
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BUsate il seguente procedimento per inserire le batterie per I’alimenta-

zione principale nell’'unita prima di usarla.

(DFate scorrere il coperchio del comparto batterie
sul retro dell’'unita nella direzione indicata dalla
freccia, e rimuovetelo.

(2 Spostate I'interruttore sul lato OPEN e rimuovete

il fermo.
»

(3 Inserite le batterie nuove in modo che il polo posi-

tivo @ e il polo negativo © siano orientati corret-
tamente.

(@) Rimettete a posto il batterie e bloccatelo in posi-
zione. Premendo sul batterie, spostate I'interrut-
tore sul lato LOCK.

-

*Nulla apparira sul display e I'unita non funzionera
correttamente se l'interruttore non & regolato
completamente nella posizione LOCK.

(®Rimettete a posto il coperchio del comparto bat-
terie, facendolo scorrere nella direzione opposta
a quella indicata dalla freccia.

(& Premete il pulsante RESET sul retro dell’unita con
un oggetto sottile e appuntito. Questo fa apparire
sul display un messaggio di conferma ripristino.

(2 Premete (F1) (YES) per ripristinare la calcolatrice.

¢| caratteri sul display possono apparire indistin-

tamente fino a quando I'operazione di ripristino
non é terminata.

2 Of=1

Fermo
batterie
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MDopo che I’operazione di ripristino é terminata, premete @ per visua-
lizzare il menu principale. Da li potete porre I’unita in altri modi per

il funzionamento normale.

B Gor pa foljande sétt for att satta i huvudbatterierna innan enheten tas

i bruk for forsta gangen.
(D Skjut batterifacklocket p& enhetens baksida i pilens
riktning och ta av locket.

(2)Skjut omkopplaren till sidan markt OPEN och ta
av batterihallaren.

I
-

(3)Sétt i de nya batterierna s att deras plus- @ och
minuspoler © &r vanda &t ratt hall.

(@ Satt pa batterihdllaren och 1&s den pa plats. Tryck
ner batterihallaren och skjut samtidigt omkoppla-
ren till laget LOCK.

-

*Skarmen forblir blank och enheten fungerar inte
pa ratt satt om omkopplaren inte har stéllts i laget
LOCK.

(5) St tillbaka batterifacklocket genom att skjuta det
i pilens motsatta riktning.

(®Tryck in nollstaliningsknappen RESET pa enhe-
tens baksida med ett tunnt, spetsigt féremal. Detta
gor att ett meddelande om att bekrafta nollstall-
ningen visas pa skdrmen.

(D Tryck péa [F) (YES) for att nollstalla raknaren.
eTecknen pa skiarmen kan vara en aning suddiga
tills nollstalining med RESET utfors.

M Tryck pa Fw efter avslutad nolistillning fér att uppvisa huvudmenyn.
Harifran kan du ga in i de évriga lidgena for att vilja onskad typ av
funktion.
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t—Batterihallare
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HEUtilice el siguiente procedimiento para cargar las pilas de alimenta-
cion principal en la unidad antes de su uso:

() Deslice la cubierta del compartimiento de pilas en
la parte posterior de la unidad, en la direccion in-
dicada por la flecha y retirela.

(2 Deslice el interruptor a la posicion OPEN y retire
el portapilas.

i
»

(3 Coloque las pilas nuevas de modo que sus extre-
mos positivo @ y negativo © se orienten apro-
piadamente.

(4)Vuelva a colocar el portapilas y asegurelo en po-
sicion. Mientras presiona el portapilas hacia aba-
jo, deslice el interruptor a la posicion LOCK.

(L]
-

*Sobre la presentacion no aparece nada y la uni-
dad no opera correctamente a menos que el in-
terruptor se encuentre completamente en la
posicion LOCK.

(8)Vuelva a colocar la cubierta del compartimiento
de pilas, deslizandola en la direccién opuesta a
la indicada por la flecha.

(® Presione el boton RESET en la parte posterior de
la unidad con un objeto delgado y puntiagudo. Esto
ocasiona que un mensaje de confirmacion de re-
posicion aparezca sobre la presentacion.

(7)Presione
ladora.
eLos caracteres sobre la presentacion pueden apa-

recer oscuros hasta que la operacioén de reposi-
cion (RESET) se complete.

YES) para reposicionar la calcu-
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BUna vez que la operacion de reposicion se completa, presione [ pa-
ra visualizar el menu principal. Desde alli podra acceder los modos para

la operacion normal.




