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

NOTICE

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

eReorient 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.
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[Handling Precautions |

eYour calculator is made up of precision componer:ts. Never try to take it apart.

eAvoid 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.

*Replace 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

¢ asoft, 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.

*When the ‘‘Low battery’”” message appears on the display, replace the batteries as soon
as possible.

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

o|f 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.

*Note 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.

*Before 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.

*The contents of this manual are subject to change without notice.
*No part of this manual may be reproduced in any form without the express written
consent of the manufacturer.

s

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 Statistical Calculations
This chapter tells you how to perform single-variable statistical calculations using standard
deviation, and paired-variable statistical calculations using regression.

Chapter 4 Graphing
This chapter explains everything you need to know to fully use the versatile graphing capa-
bilities of the unit.

Chapter 5 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.

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 144 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.
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1-5 Basic Operation
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Chapter 1 ||| [Getting Acquainted mThe 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.

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 Shifted function (orange)—In__C—— Alpha function (red)
operation. Primary function
1_1 Keys and Their Functions ‘ Also note that green dots on the keyboard indicate the names of menus that appear when

is pressed.

o Primary Functions
(7 w 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.

e 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.

Normally, once you press [ and then a key to input an alphabetic character, the key-

ci Plot _ Li Factor _Coord 4 8 X N -
= = =2 board reverts to its primary functions immediately. If you press [ and then i@, the key-
Icmé Xevar | Graph | Ranse | Zoom | 82T board locks in alpha input until you press [ again.
0

[A-LOCK MDisp  SET UP REPLAY

M Key Operations

Trace Key .
#Press this key to cause a pointer to trace along the graph on the display. The x-coordinate
and y-coordinate of the current pointer location is also shown.

Cls

(va) X Variable Input/Clear Screen Key

ePress this key to input the X variable, which is used in graph functions.

*Press BM(E)Ed to clear the graph from the screen. Clearing a graph switches to the text
display, which shows the message “done”.
Plot

Graphic/Plot Key

*Press this key betore inputting a calculation to be used in drawing a graph. Doing so
causes the message “Graph Y =" to appear.

*Press this key following to cause a pointer (for plotting individual points) to appear
on the graphic display.

Line

Range Setting/Line Key

*Press this key to set range parameters or to check current range settings.

*Press this key following to connect two points plotted on the display with a straight line.

<10+ <11




Factor

Zoom/Factor Key
ePress this key to zoom in or zoom out on the displayed graph. .
ePress this key following B to set a zoom factor or to check the current zoom factor setting.

Coord

Graphic Display < Text Display/Coordinate Key

ePress this key to switch between the graphic display and the text display.

«Press this key following 3 to switch the displayed coordinate value (indicating f(he Trace
function pointer location) between that for the x-coordinate and the y-coordinate.

Shift Key

ePress this key to shift the keyboard and access the functions marked in orangg. The
(S) indicator flashes on the display to indicate that the keyboard is shifted. Pressing
again unshifts the keyboard and clears the (8] indicator from the display.

BlLOCK
() Alpha Key
ePfess this key to input a letter marked in red on the keyboard.
ePress this key following 8 to lock the keyboard into alphabetic character input. To return
to normal input, press again.

oocod

EEO=EE

MEICEE]
@O
Mm@ OO
OoEEE
EajeBjrajEsiul
@O O el

M-Disp
Exit/Mode Display Key
Press this key to exit any of the following types of displays:
Function menu or set up display
Range setting or zoom factor input display
Program or graph function input display )
eHold down this key following to view the current mode settings. The settings remain
on the display as long as you keep this key depressed.
SET__UP
@80 Menu/Set Up Key
ePress this key to display the Main Menu. )
ePress this key following E while a set up display is shown to change to the set up edit
display.

«12

REPLAY

@8@ Cursor/Replay Keys

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

«After you press the B8 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 30 for
details on the Replay Function.

d/c 2*

(@2) Fraction Key )

«Use 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 2E23(24.

«Press this key while a fraction is on the display to convert the fraction to a decimal value.

ePress [A(ad to display an improper fraction.

Program Command/Output Command Key

ePress P[0 ~ (8] (any number key from 0 to 9) 9 to run a program (page 122).

ePress this key following B4 to input a “ 4 symbol into a program calculation or sequen-
tial calculation. This symbol tells the calculator to interrupt execution and display the
intermediate calculation result up to that point. )

Program Run/Graph/Multi-Statement Key

ePress this key while the menu of programs is displayed in the PRGM Mode to run the
program that is selected.

oPress this key while menu of functions is displayed in the GRAPH Mode to draw the
graph for the function that is selected.

sPress this key following to inputa “;” symbol into a program calculation or sequen-
tial calculation. This symbol connects two expressions into a single expression called
a multi-statement (page 28, 121).

[0 Function Key .
ePress this key to display a menu of calculator functions.

v_A

Square/Square Root Key

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

ePress () and then enter a value to obtain the square root of the value.
ePress this key in the BASE-N Mode to input the hexadecimal value Ats.

e B

Antilogarithm/Exponential Key

ePress this key and enter a value to make the value an exponent of 10.

«Press this key following Eif) and then enter a value make thre value an exponent of e.

ePress this key in the BASE-N Mode to input the hexadecimal value Be.

In C

Common Logarithm/Natural Logarithm Key

Press this key and enter a value to obtain the common logarithm (base 10) of the en-
tered value.

«Press this key following G and then enter a value to obtain the natural logarithm (base
e) of the entered value.

ePress this key in the BASE-N Mode to input the hexadecimal value Crs.

<13




sin-' D

(sin] Sine Key

«Press this key and enter a value to obtain the sine for the entered value.

ePress this key following and then enter a value to obtain the inverse sine for the
entered value.

ePress this key in the BASE-N Mode to input the hexadecimal value D1s.

cos'E

Cosine Key

Press this key and enter a value to obtain the cosine for the entered value.

ePress this key following and then enter a value to obtain the inverse cosine for the
entered value.

ePress this key in the BASE-N Mode to input the hexadecimal value Ers.

tan-' F

Tangent Key

ePress this key and enter a value to obtain the tangent for the entered value.

*Press this key following and then enter a value to obtain the inverse tangent for the
entered value.

ePress this key in the BASE-N Mode to input the hexadecimal value F1s.

; G
(3] Comma/Semicolon Key

ePress this key to input a comma.
ePress this key following to input a semicolon.

? _H
(=] Assign (Store)/Input Command Key
eUse this key to assign a calculation result to a value memory.
To store the result of 12 +45 to value memory A
DZaEEEERREY
ePress this key following to enter the input command, which causes execution of a
program or calculation to pause and ask for input of a value.

x|

Open Parenthesis/Reciprocal Key

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

eEnter a value and then press E@) to calculate the reciprocal of the value.

J
Close Parenthesis
«Press this key to enter a close parenthesis in a formula.

K
Power/Statistical Data Delete Key

ToLY
eInput any value for x, press this key, and enter any value for y to raise x to the power of y.
*You can press this key (D) while in the SD or LR Mode to delete statistical data.

r_L

Root/Cube Root/Statistical Data Input Key

eInput any value for x, press this key, and enter any value for y to obtain the x root of y.

einput any value and press this key followed+by E to obtain the cube root of the entered
value.

*You can press this key ((T) while in the SD or LR Mode to input statistical data.

14
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- (@], (5] 10-key Pad

«Use these keys to input values from left to right. Use (=] to input a decimal point. You
can input up to 10 digits.

«Press [k following B to round off the value being used internally for calculations (and
the contents of the Ans memory) to 10 digits. If you have made a number of decimal
places (page 57) or the number of significant digits (page 57) specification, the internal
value is cut off at the specified point. In this case, the internal value becomes identical
to the value shown on the display.

ePress following to specify an increase in the number of available value memories
(page 34). You can increase the number of value memories by up to 26.

INS
Delete/Insert Key
oPress this key to delete the character at the current cursor location.

«Press B[S to display the insert cursor ([ ). You can insert characters while the insert
cursor is displayed.

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.

s X om Y ENG S ENG T

= &3 Arithmetic Operator Keys

eUse these keys to input arithmetic operators.

«Press @@ before inputting a value to indicate that the value is negative.

eInput a decimal value and then press to convert the value to its sexagesimal
equivalent.

elnput a sexagesimal value and then press to convert the value to its decimal
equivalent.

elnput a value and then press [ to raise the exponent of the value by three
(108=Kkilo, 106=mega, 10°=giga).

elnput a value and then press BFEY to reduce the exponent of the value by three
(10~-3=milli, 10~-8=micro, 10~°=nano, 10~ '2=pico).

x_ 1

Exponent/Pi Key

eUse this key when entering a mantissa and exponent. To input 2.56 x 10%*, for exam-
ple, enter 2.56@#34. Note that the maximum value that can be used for an exponent

is £99. Any value outside this range results in a syntax error (Syn ERROR).
*Press to input the value of .

ePress this key following to enter the closed bracket J.

Ans_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 B8 key.

*Press and then this key to enter a space.

<15+




o
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.
ePress B[ to perform a newline operation (page 121).

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 B key.

L
SONT
4k

BEEET]
‘J

The icon that is highlighted is the one that is currently selected. 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 €8 key.

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

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

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

FQEF;

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.

-f':':[ SD Mode

Use this mode for single-variable statistical calculations (standard deviation), and
for drawing single-variable statistical graphs.

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

«16°

| sRAFHE GRAPH Mode
a5 Use this mode to input functions and draw their graphs.

F'F:'Ef;1 PRGM Mode

- Use this mode to store programs in the program area and to execute programs.

COHT | CONT Mode '
L 1 Use this mode to adjust the display contrast.

RESET Mode

REZET, ' .
Use this mode to reset the calculator to its initial parameters.

mSet Up Displays

Except for the CONT and RESET Modes, a set up display appears first whenever you
enter a mode. The set up display shows the current status of settings that are related
to the mode you just entered. The set of a mode has an effect on the calculation results

. it produces.

The following procedure shows how to change the set up of a mode. The displays in these
examples show initial settings that are in effect whenever the RESET operation (page
144) is performed.

e To change a set up

Select the COMP Mode icon and press to
display the set up display.

RUN

COMP

angle :Des
display:Norml

Press BF)E® to switch to the set up edit display. 1.GRAPH TYPE

:RECT
2.DRAW TYPE
:CONNECT

Each item on the set up edit display is identified by a number. Enter the number that cor-
responds to the mode settings you want to change. When you do, one of the mode set-
ting menus described in the following sections appears.

After making all the changes you want, press to return to the set up display.
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Using the Mode Setting Menus

This section explains how to use the various mode setting menus that.appear when you
input a number to select a mode setting in the set up edit d|sp|ay..Wh||e a mode setting
menu is displayed, enter the number that corresponds to the setting you want to make,
as described below.

«Graph Type (GRAPH TYPE)

GRAPH TYPE
:RECT

1.RECT
2. INEQ

“1. RECT” ........ Rectangular coordinate graph
“«2. INEQ” ......... Inequality graph

«Graph Drawing Type (DRAW TYPE)

DRAW TYPE
: CONNECT

1.CONNECT
2.PLOT

«1, CONNECT” ... Connection of plotted points
“2, PLOT” ... No connection of plotted points

«Statistical Graph Drawing (STAT-GRAPH)
STAT—GRAPH
: NON—DRAW

1. DRAW
2. NON—DRAW

“4, DRAW” ............. Drawing of graph using single-variable or paired-variable cal-
culation results )

«9_ NON-DRAW” ... No drawing of graph using single-variable or paired-variable
calculation results

.18+

« Simultaneous Graphing (SIMUL GRAPH)

SIMUL GRAPH
' OFF

1.0N
2.0FF

“1. ON” .o Simultaneous drawing of graphs for functions stored in graph
function memory

«2, OFF” ........... One-by-one drawing of graphs for functions stored in graph func-
tion memory

« Graphic Function Display Settings (FUNC DISP)

FUNC DISP
:ON

1.0N
2.0FF

“1, ON” ..ot Switches on display of the function when drawing a graph or
using Trace in the GRAPH Mode.
“2. OFF” ... Switches display of the function off.

eAfter you select the PRGM Mode, you can use the set up display to specify the calcula-
tion mode (CAL MODE) for program execution.

CAL MODE
: COMP

1. COMP

2.BASE-N

3.8D

4. LR

“1. COMP” ........ Computation Mode

“2. BASE-N” ..... Base-n Mode

“3.8D” ... Standard Deviation Mode
............. Regression Mode
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1-3 Function Menus

This calculator is easy to use thanks to a function menu system that lets you select the
function you want by simply inputting a number. To display the function menu, simply
press the [ key in any mode. The type of function menu that appears depends on the
mode you are in when you press (FONG) .

[Example 1]

eIn the COMP Mode

1.CAL
2.DRG
3.DISP
4. MATH
5. PRGM
B6.CLEAR

The following is a general explanation

“q. CAL”

«Select this item to display a menu of calculation commands that can be used in the mode
you are in. For details on each calculation command menu, see the sections that ex-
plain operations in each mode.

*“2. DRG”

«Select this item to display a menu that lets you specify the unit of angular measurement.
See page 22 for details.

«“3. DISP”

«Select this item to display a menu that lets you specify the number of decimal places,
the number of significant digits, and the display format. See page 22 for details.

“4. MATH”

eSelect this item to display a menu of mathematical functions that are not printed on the
key panel of the calculator. See page 31 for details.

“5. PRGM”

«Select this item to displaya menu of special program commands. See page 127 for details.

“6. CLEAR”

eSelect this item to display a menu that lets you clear value memory contents (page 25).

[Example 2]

eIn the GRAPH Mode

for the items that make up the various menus.

1.GRAPH TYPE
2.SELECT
3.DELETE

«20-
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«q, GRAPH TYPE”
«Select this item to display a menu of graph types. See page 90 for details.
«g, SELECT”

«Select this item to display a menu that lets to specify whether or not the graph of a stored
function should be drawn on the screen. See page 95 for details.

«3, DELETE”
«Select this item to display a menu for deleting graph functions. See page 93 for details.

oIn the PRGM Mode

[H.DELETE

«q, DELETE”

«Select this item to display a menu for deleting programs. See page 123 for details.
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1-4 Basic Set Up

This section tells you how to perform basic set up required by the calculator.

B To Specify the Default Unit of _Angular Measurement

(2)(DRG) 1.Des
2. Rad
3.6ra
4.0
5.r
6.8
The following are the items that are available from this menu. _
~ “1.Deg” ...... Specifies degrees as the default angular measurement urpt.
“2. Rad” ....... Specifies radians as the default angular measurement L{nut.
«3. Gra” ....... Specifies grads as the default angular measurement unit.
“4,0” ... .. Specifies an input value as degrees.
“5.r7 .. ... Specifies an input value as radians.
“6.g” ........... Specifies an input value as grads.

To set the default unit of angular measurement as degrees (Deg).

(2)(DRG) Desg ]
(A (Deg)E®

eThe relationship between the angular measurement unit is shown below.
360° =27 radians =400 grads
90° = #/2 radians =100 grads

H About the DISP Menu

1.Fix
2.8ci
3.Norm

(3)(DISP)

The following are the items that are available from this menu.

“1. Fix” ........ Displays a screen for specification of the number of decjmal plgcgs.
“2.Sci” ... 'Displays a screen for specification of the number of significant digits.
«3. Norm” .... Switches the display format between Norm 1 and Norm 2.

.22

o To specify the number of decimal places

To set the number of decimal places to 2

(3)(DISP) Fix 2
MFix) e 2.020

«With the above setting (two decimal places), all displayed values will be rounded off to
two decimal places.

«You can input any singte-digit value in the range of 0 to 9 to specify the number of decimal
places.

«Note that the number of decimal places setting is cancelled whenever you switch be-
tween the Norm 1 and Norm 2 display formats (see page 45).

«The specification for the number of decimal places is applied to the displayed value only.
The calculator still stores the entire 15-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 display changes to show the result using the new specification.

o To specify the number of significant digits

To set the number of significant digits to 3

B)(DISP) Sci 3
@(SciE)EE

@.00+00

«With the above setting (three significant digits), all displayed values will be shown with
three significant digits. ’

«You can input any single-digit value in the range of 0 to 9 to specify the number of sig-
nificant digits.

«Specifying 0 sets the number of significant digits to 10. Though the display only shows
up to nine significant digits, 10 are used internally.

«Note that the number of significant digits setting is cancelled whenever you switch be-
tween the Norm 1 and Norm 2 display formats (see page 45).

#The specification for the number of significant digits is applied to the displayed value
only. The calculator still stores the entire 15-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 result using the new
specification.
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® To specify the display format

BJ(DISP)
(@)(Norm)Eg

Norm
74}

eThe display format switches between Norm 1 and Norm 2 each time you perform the
above operation. See page 45 for full details on Norm 1 and Norm 2.

*The specification for the display format is applied to the displayed value only. The calcu-
lator still stores the entire 15-digit mantissa and 2-digit exponent of the result in memory.
If you change the display format specification while a calculation result is displayed, the
display changes to show the result using the new specification.

HETo Adjust the Contrast of the Display
Highlight the CONT icon on the Main Menu and then press Bg.

%k ok 5k ok %k ok %k %k %k % %k % %
@ to make the screen lighter % CONTRAST %
® to make th darki
50 to roturn to the Main Men FrkRrkokokx
LIGHT DARK
[€] [~+]

If the display remains dim even when you adjust the contrast, you should replace batter-
ies as soon as possible.
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4-5 Basic Operation_

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

separate sections.

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

(6](CLEAR) . 1.Mcl

2.5cl

The following are the items that are available from this menu.
“1, Mcl” ....... Clears all value memory contents.

Clears only statistic_al memory contents.

«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.

o To clear the entire memory

(6)(CLEAR) Mc |

D(Mch g %]
e To clear statistical memories only

(6)J(CLEAR) Scl

(2)(SchEg ]

«This operation clears any values assigned to £x2, Ix, n, £y?, Ly, and Zxy.
«The above operation clears bar graph memory (extra value memory) contents when the
STAT-GRAPH mode is set to DRAW for single variable statistics (SD Mode).
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HInputting 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 4 to
obtain a result.

2(5+4)+(4x3)=

EROEHE0a
OERGE0EY

2(5+4)+(4x3)
1.5

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° 2EnEE

«For detailed examples on all of the possible calculations available, see the section titled
“Calculation Priority Sequence” on page 42.

® 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 3.

® To change a step

To change cos60 to sin60

fe9(6)(@) ‘cos B@_
@@® ‘gos 60
o) |sin 60
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o To delete a step

To change 36 x x2 to 36x2

EEREE | 3Bxx2_ |
@@ l 36x2 ‘
o To insert a step
To change 22 to sin22
e 22 |

SICH

SHFT)(INS) FE:E ‘
em) (s in &2 i

«When you press (@) a space is indicated by the symbol “_ 3" The next function or
value you input is inserted at the location of “r °» To abort the insert operation without
inputting anything, move the cursor, press M@ again, or press [Be.

e To make corrections in the original calculation

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

(AcEREA] < (0] X [FAKEET 14+-0x2.3
Ma ERROR
Press @ or ®. [ 1 4%@2\&2 .3

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

Make necessary changes. .

N i | 14+18x2.3 |
Execute it again. 14-1@%x2. 3

= 3. 22
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B Answer Function .
The unit’s Answer Function automatically stores the last result you calculated by press,.
ing B (unless the 8 key operation results in an error). The result is stored in the answet
memory.

o To use multistatements

6.9x 123 =2848.7
123 +3.2=38.4375

ERC) A ]
® To recall the contents of the answer memory [%%%IZ] ;Eg . g 16.9%Au
- EERROZE 848. 7
- Disp -
® To use the contents of the answer memory in a calculation
[Example] 123+ 456 =579 . ‘
7e9-era=210 @ 123-A:6.9%A4
A+3.2
EHZEOEEEE 123+4586 848. 7
579 38.4375
inal i i displayed, regardless of whether
- «Note that the final result of a multistatement is always
@DEEEEEED 788—-Ans o1 itc;nds with a display result command. . _ . ) ]
° «You cannot construct a multistatement in which one statement directly uses the resu

of the previous statement.

123><456L|>i5

Invalid

*The largest value that the answer memory can hold is one with 15 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 L. . N
to value memory (such as: (JEIRM(AIES). mMultiplication Operations without a Multiplication Sign

i iplication si i he following operations.
u can omit the multiplication sign (x)in any of tl i ns.
Y;efore Type B functions (page 42) and coordinate transformation functions:

2sin30, 2V3, etc.

«Before constants, variable names, value memory names

27, 2AB, 3Ans, etc.

«Before an open parenthesis

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

B Using 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 muitistatements.

eColon (:)
Statements that are connected with colons are executed from left to right, without stopping.
eDisplay 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 B8 key.
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mPerforming 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 12 digits (for the mantissay).

1+3=  (continuing)x3=

(c[E] - [EXET) 1+3
@.3333333333

(Continuing) E3B)EE Ansx3

Continuous calculations can also be used with Type A functions (see page 42).
¢

EUsing 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
4.12x6.4=26.368
4.12x7.1=29.252

mEOHDEEBEEMEE 4.12%x86.4
£6. 368 |
@@@@ Pt. 12x8B. 4
OEm ]T 18x7.1_
5} 4.12x7.1
29. 252

«The maximum capacity of the replay memory is 127 bytes.
«The last calculation performed is retained in replay memory, even when you press m.
This means you can clear the display using @ and then use the Replay Function to

recall the last calculation.
«Note that replay memory is cleared whenever you press B8 to select a mode in the Main

Menu.
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@ Built-in Scientific Functions

In addition to the sci}antific functions that you can access directly from the keyboard, this
calculator also provides a selection of other built-in functions. Use the MATH Menu to
access these built-in functions.

o To call up the MATH Menu

[FRI(@)(MATH) 1.HYP

2. NUM
3. PROB
4. COORD

Enter the number to call up the sub-menu that contains the type of operation you want
to perform.

“q, HYP” ........... Hyperbolic Function Menu for hyperbolic and inverse hyper-
) bolic functions
“2, NUM” ............ Numeric Function Menu for absolute value calculations, integer
and decimal part extractions
3. PROB” .......... Prqbability Function Menu for factorials, permutations, combi-
nations, and random numbers
4. COORD” ........ Coordinate Function Menu for rectangular and polar coordinate
transformations

e To use the Hyperbolic Function Menu

@HYP) 1.sinh
2.cosh
3. tanh
4.sinh”
5. cosh™
6. tanh?
The following are the items that are available from this menu.

“1.sinh” ... hyperbolic sine

“2. cosh” .. .... hyperbolic cosine

“3. tanh” ............ hyperbolic tangent

“4. sinh-1” inverse hyperbolic sine

“5. cosh-1" ......... inverse hyperbolic cosine

“6. tanh—1" ... inverse hyperbolic tangent
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o To use the Numeric Function Menu

2J(Num) 1.Abs
2.Int
3.Frac
4. Intse
The following are the items that are available from this menu.

“1. Abs” .............. absolute value

“2.Int” integer extraction

“3. Frac” . .. fraction extraction

“4. Intg” .............. maximum value that does not exceed argument

® To use the Probability Function Menu

(3)(PROB) 1.nPr
2.nCr
3.x!

4.Rant

The following are the items that are available from this menu.
“1. nPr” ... permutation
“2.nCr” .. ... combination
430 X1 s factorial of x
“4, Ran#” .......... random number generation

e To use the Coordinate Function Menu

1.Pol(
2.Rec (-

(4)(COORD)

The following are the items that are available from this menu.
“1. POl (7 oo transformation of rectangular coordinates to polar coordinates
“2. Rec (7 .ccoeeeenn transformation of polar coordinates to rectangular coordinates

M Value Memories

This calculator comes with 26 value memories as standard (which can be expanded up
to 50). You can use value memories to store values to be used inside of calculations.
The maximum size of values that you can assign to value memories is 15 digits for the
mantissa and 2 digits for the exponent. Value memory contents are retained even when
you switch power off.
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important

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

Type of Calculation Value Memories Used

Coordinate Conversion I, J
U, VvV, w
P,Q,R U, V,W

Single-Variable Statistics

Paired-Variable Statistics

Note that you cannot assign values to the value memories named in the “Value Memories
Used” column when you are performing a coordinate conversion or statistical calcula-
tion. You should also clear these value memories before starting coordinate conversion
or statistical calculations. Be especially careful during programmed calculations to avoid
problems caused by values mistakenly assigned to memories that are used by the cal-
culator.

e To assign a value to a value memory

To assign 2 to value memory A
DR EER)E

12-A
12

To add 34 to value memory A and store the result in value memory B

EERRAE S EEE } A+34-B

48}

e To display the contents of a value memory
To display the contents of value memory A

MEREE A |

12 ‘

e To clear a value memory
To clear value memory A

BO)= )R 2-A

@
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® To clear all value memory contents

(RND(€)(CLEAR) (] (Mcl) 8 Mc |
4]
® To assign the same value to multiple value memories
To assign the value 10 to value memories A through F
EODEM@mEEEE 10-A~F ’
10

Hincreasing the Number of Value Memories

Though 26 value memories are provided as standard, you can configure the memory of
the unit to increase the number of value memories and decrease the amount of program
memory. Each additional value memory takes up ten bytes of program memory.

Number of Value Memories 26 27
Number of Program Memory Bytes 500 490

28 | e 50
480 | e 0

The maximum number of value memories possible is 50 (an increase of 24).

*You may not be able to increase the number of value memories to the level you want
if the memory already contains programs, or statistical data. If there is not enough un-
used 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 10 (for a total of 26+
10=36)

Gt @) (T)(0) B8

MEMORY STATUS
MEMORY @ 38
PROGRAM: @
GRAPH ! @

400bytes free
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o To check the current memory status

(58] 2etm) (52}
o To initialize the number of value memories

i) em)(0) (&9

MEMORY STATUS
MEMORY :@: 28
PROGRAM: @
GRAPH @ ©

300bytes free

# About Memory Names

You can use the additional memories you create from program memory just as you use
the original 26. 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 26 memories, plus
memories Z[1] through Z[5].
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+The BASE Mode can handle integers only. They cannot handle values that include decimal
parts of exponents.

.Mathematical functions cannot be used in the BASE Mode.

«The decimal part of a BASE Mode calculation result, if present, is automatically cut off.

1-6 Using the BASE Mode

You can use the BASE Mode to perform calculations with binary, octal, decimal and

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. If
you input a value that includes a decimal part, the unit automatically cuts off the decimal,
oIf 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: C, 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.
Norma! Text: A, B,C,D, E, F
Hexadecimal Values: /A, B, €, 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.

o To enter the BASE Mode
Highlight the BASE icon on the Main Menu and press B to enter the BASE Mode.

RUN
BAS E—N_,/DEC———— Indicates the current defauit

number system setting.

¢ BASE Mode CAL Menu
In the BASE Mode, press ER(T)(CAL) to display the BASE Mode CAL Menu.

Number System Display Capacity [FRS)(1J(CAL) 1.Dec
Binary 16 digits 2. H? x
Octal 11 digits 3 gé?
Decimal 10 digits 5.L0G
Hexadecimal 8 digits 6. d~0

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

The following are the items that are available from this menu.
Calculation Ranges in BASE Mode

“q, .... decimal (default)
Binary Values “2, .... hexadecimal (default)
Positive :0 = x = 011111111111 “3. ... binary (default)
Negative : 100000000000 = x = 111111111111 “4, . octal (default)

Octal Values

Positive :0 = x = 17777777777

Negative : 20000000000 = x =< 37777777777
Decimal Values

Positive : 0 = x = 2147483647

Negative : —2147483648 < x = -1
Hexadecimal Values

Positive : 0 = x = 7FFFFFFF

Negative : 80000000 = x = FFFFFFFF

g,
“6.

. Menu of logicai operations
Menu of number systems (single value)
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e To set the default BASE Mode number system

To convert 22 to its binary and octal equivalents.

EFR)(A)(CAL) (1 )(Dec)Ed
@2)E8

ERT)(CAL)B)(Bin)Es

EE)(CAL) (@) (Oct)E

e To input values of mixed number systems

Dec
7]
22
22
Bin

P00 10110

Oct
P2 26

You can also specify the number system for each value you input. To do so, you must
use the following procedure to display the CAL menu for the BASE Mode, and then input
(6] (d~o) to display the menu of number systems for individual values.

@S((CAL)
(8)(d~o)

AWM -
ooJa

The following are the items that are available from this menu.

“1.d” e decimal
“2.h” hexadecimal
“3.b7 binary

“4. 0" e octal

To convert 123p and 10105 to their hexadecimal equivalents.

M) (CAL) (2] (Hex) B9
ERE)(CAL)E)(d ~ 0)((d)
OEEE

E(T)(CAL)(E)(d ~0)(B)(b)
DOD0E

.38

Hex

P2000000
di123

P2000071B

b1210

lalululululugy

o To perform arithmetic operations

101115+ 110105

[SFENI(T)(CAL)(B)(Bin)Ed Bin
(ER[[0/ED{ER(ER] + (53 ER[ [ ER( )} lalnllralulvalalulalilvl )
&3] 16111+1121@

@000V 110001

1230 x ABC

BN (CAL) () (Dec) B8 Dec
[R)(T)(CAL)(8)(d ~ 0)[@(0) @
OREE)AE](CAL)E)(d~o0) 0123xh/ABC
@nEECES 228884
[E(J(CAL) (2] (Hex)B8 Hex

PPO37/AF4

o To input logical operators
Use the following procedure to display the CAL menu for the BASE Mode, and then input
(B)(LOG) to display the menu of logical operators.

[ENRG(CAL)
(B)(LOG)

.Neg
.Not
. and
.or

.xor
.xnor

oghwn-—

The following are the items that are available from this menu.
“1., negation
“2. NOT
“3.
“4.
“5.
“6.
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e To obtain a two’s complement
The following procedure can be used to obtain the two’s complement of a binary, octal,

or hexadecimal value.

To obtain the two’s complement for 110010s.

MELE)(CAL)B)(Bin)Ed Bin '
ERE(CALB)(LOG) [ (Neg) rYululayululayalalalads
[ E[EE] Neg 110010

111111001110

o To perform logical operations

1204 AND ADy

¢ MDD (CAL @) (Hex)BS Hex
ME@EGEI(CAL)E)(-0G) P2200200
@E(and)BDIES 12@and/AD
@022B020
360 OR 11105 (octal result)
RER)(E)(CAL) (@) (Oct) B Oct
@EEmEE)(CAL)EI(LOG) lnlelalululalalulae)
@) (or)ERDT)(CAL)(€)(d ~0) 36o0rb1110
Bp)DEE0EY PPP20000V36
NOT 2FFFED
EEKE(CAL)2)(Hex)Ed Hex v
() (CAL)B)(LOG)(2)(Not) P0000200
AEEEEDEY Not 2FFFED
FFDR2Q0Q12
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1-7 Graphic and Text Displays

The COMP, SDand LR mpdes use both a graphic display and a text display. The graphic
display_ls used for graphics, while the text display is used for calculations and instruc-
tions. 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 &1 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 BHEEES.

o To clear the text display

Press 8.

Ifyou prgss while in the graphic display, the calculator clears the display and automat-
ically sw:tches_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 E3.
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1-8 Technical Information

mStacks

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).

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

ECalculation Priority Sequence
This calculator employs true algebraic logic to calculate the parts of a formula in the
following order:
O gyt warsryton ] 2 ¢ ((3+4(814)+3) ) -
@ Type A functions &é ;1%&%; é&l&

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

x2, x 1, xt, "

(@Power/root Numeric Value Stack  Command Stack
M), VT

@Fractions ® |2 o] x

{ ale @ | 3 2| (

(®Abbreviated multiplication format in front of =, memory or parenthesis ®| a (
27, 5A, 7R, etc.

(®Type B functions @ | 5 @ | +
With these functions, the function key is pressed and then the value is entered. ® | 4 B | x
Vo, ¥, log, In, e, 10%, sin, cos, tan, sin~', cos™', tan", sinh, cosh, tanh, sinh~", . Bl (
cosh™', tanh', (-), parenthesis, (following in BASE Mode only) d, h, b, o, Neg, Not

() Abbreviated multiplication format in front of Type B functions +
2V3, A log2, etc. :

(® Permutation, combination

nPr, nCr
®x, - eCalculations are performed according to the priority sequence described on page 42.
+’ ’ Once a calculation is executed, it is cleared from the stack.
and

®@or, xor xnor] BASE Mode only

BValue Input and Output Limitations

*When functions with the same priority are used in series, execution is performed from The allowable range for both input and output values is 10 digits for the mantissa and

right to left. i ' ; ; i
N 2 digits for the exponent. Internally, however, the unit performs calculations using 15 digits
e'Inv120 —~ e*{In(v120)] for the mantissa and 2 digits for the exponent.

Otherwise, execution is from left to right.

3x105+7-42857 =

e Anything contained within parentheses receives highest priority.

2+3x (log sin272 +6.8)=22.07101691 (angle unit = Rad) EEEEEEE 3 EiZgEﬂ 142886
o FEEaNEaEDERED 52
3e5+7-42857
® ‘ @.1428571428
e Calcul
eCalculation results that are greater than 10 (10 billion) or less than 10-2 (0.01) are
@‘LJ automatically displayed in exponential form.
®
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Minput Capacity

This unit has a 127-byte area for execution of calculations. Each time you pressa numeric
key or arithmetic operation key, oné byte of memory is used.

Even key operations that require more than oné key operation {like @rE) require only

one byte.

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 twc or more parts.

Note:
eAs you input numeric values or commands, they appear tlush left on the display.

Calculation results, on the other hand, are displayed flush right.

mOverflow and Errors

Exceeding a specified input or calculation range, of aitempting 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.

eWhen 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 154)

eWhen an illegal operation is attempted during statistical calculations (Ma ERROR)
For example, attempting to obtain ¥ 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 (3, followed by 2EM3E34ES.

eWhen an attempt is made to perform a calculation using an illegal formula (Syn ERROR)
For example, ] x [ % [EER .
«When an illegal memory specification is made (Mem ERROR)

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

Notes:
«Further operation becomes impossible whenever an error message appears on the dis-

play to indicate an error. To clear the error and raturn to normal operation, press ®.
«Other errors can occur during program execution. See page 152 for details.
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mExponential Display

puring normal calculation, the unit is capable of di i

rmal ¢ s isplaying up to 10 digits
exceed g"?w:'mlt’ hoyvever, are automatically displayed in exponential ?orn::avtal\gii t:aa \
choose be _een 2 different types of exponential display formats . "
Norm 1: 10720.01)> | x|, | x| 210 '

Norm 2: 107%0.000000001)> | x|, |x| z10%

you can select between Norm 1 and Norm 2 i i
° using th i
displays the current mode settings. 9 the Display Mode (page 24). Pressing

816320068 1+200

5-03 (Norm 1 display format)

1+200
- 2.0205 (Norm 2 display format)

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

How to interpret exponential format

1.2e11
1.2+

Mantissa Exponent

1.2+ indicates that the result is equi
. quivalent to 1.2x 10"". This means that
the . ou
move th_e decnmalA point in 1.2 eleven places to the right, because the expo . _shoulq
tive. This results in the value 120,000,000,000. ponentis post

1.2e-3 I
1.2-08

T]

Mantissa Exponent

-03 indi + ; ;
1.2-% indicates that the result is equivalent to 1.2x 10-3. This means that you should

0 nal pol 2 ee place: to the left, because the expo ent iegative
nove the deci | point in 1.2 thr S
\ s IS ati
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H Calculation 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.

/f<‘// ]
M When 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 pack to its initial settings and try again.

(1) Press @ to display the Main Menu.

(2) Use the cursor keys to highlight the COMP icon and then press 4.
(3) Press @0(2)(DRG)([D(Deg)Es to set degrees as the angular unit.
(4) Press F@E)(DISP)E)(Norm)Ed to set Norm 1 as the display format.

<46

Manual Calculations

2-1
2-2
2-3
2-4
2-5
2-6
2-7
2-8
29
2-10

2-11

Arithmetic Calculations

Units of Angular Measurement

Trigonometric and Inverse Trigonometric Functions
Logarithmic and Exponential Functions

Hyperbolic and Inverse Hyperbolic Functions
Other Functions

Coordinate Conversion

Permutation and Combination

Fractions

Number of Decimal Places, Number of Significant )
Digits, Display Format ?

Calculations Using Memory
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1Chapter 2 [l(Manual Calculations

—

Cam—

Manuai 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

eEnter 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 15-digit mantissa. The display is rounded
to a 10-digit mantissa before it is displayed.

i Example Operation Display
23+45-53=-25.5 23E34.5853E —25.5
56 % (—12) + (—2.5)=268.8 5683123

=2.5(9 268.8
12369 % 7532 x 74103 = 12369E37532E3
6.90368061x 10" 741038 6.9036806112
(6903680610000)
(4.5x107°)x(-2.3x1077°) 4.5 7509)2.369
=-1.085x107° ©79E8 -1.035"%
(-0.001 035) (Norm 1 display format)
(2+3)x10°=500 0263308319268 500

(02833032 does not produce the correct result. Be sure
to enter this calculation as Ishown.
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oFor mixed arithmetic calculations, multiplication and division are given priority over addition

and subtraction.

Example Operation Display
3+5><6=33 3E35E36([1 33
7x8-4x5=36 708R4E35E4 36
1+2-3x4+5+6=6.6 169263634 E35606E9 6.6
gCalculations Using Parentheses

Example Operation Display
100—(2+3)x4=80 100@(02E3307E3464 80
2+3x(4+5)=29 2E@33@O4E56 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)[O8EA5E3 65
«A multiplication sign immediately before an open parenthe-
sis may be omitted.
10-{2+7x(8+6)]=—-55 108(02E37(036A6ES —55
oIn this manua!, the multiplication sign is always shown.
2x3+4 .
S =(@x3+4)+5=2 [02R3040R56 2
o 25 =03 6E[M4E350)6 0.3

*The above is identical to 6|B4BS@1.
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2-2 Units of Angular Measurement

*See page 22 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.
*The following calculations cannot be performed in the BASE Mode.

B

Example Operation Display
Result displayed in degrees.
To convert 4.25 rad to [FNg(2)(DRG)(1)(Deg) 8
degrees. 4.25[0(2)(DRG)(E)(r)EE

47.3° +82.5rad =4774.20181°

47.3E382.5F(2)(DRG)
[B[GIEE]

243.5070629

4774.2018

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.

0.5

Example Operation Display
sin 63°52'41” =0.897859012 [g(2)(DRG)(IJ)(Deg) 8
[sin) 63 (AT -] 52 EHAE+)
41 @A E 0.897859012
cos <g rad) =05 ER)(Z)(DRG)(Z)(Rad)Bd)
EI[0ER@mE30IEs
tan(—35gra) = -0.6128007881 @(2)(DRG) (B)(Gra)Ed
3569 | -—0.6128007881
2-sin 45° x cos 65° [wd)(2)(DRG) (1) (Deg) 8
=0.5976724775 2E3(n 45 B39 65 ) 0.5976724775

Can be omitted.
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oThe f

2_4 Logarithmic and Exponential Functions

ollowing calculations cannot be performed in the BASE Mode.

log 1.23 (logtot .23)=
In90 (log90) = 4.49980967

102 =16.98243652
£+5-90.0171313

10%e t+1.2410%°
= 422.5878667

(_3)4=(—3)><(—3)x(—3)x
(-3)=81

_3*=—(83x3x3x3)=-81
5.62°3=52.58143837

1
123 (=1237)

=1.988647795

Example Operation Display
() 1.23 B 0.0899051114
8.99051114x 1072

Em () 90E3 4.49980967
@1.23E8 16.98243652

(To obtain the antilogarithm of common logarithm 1.23)
@mEed4.569 90.0171313

(To obtain the antilogarithm of natural logarithm 4.5)
@4 ER3EN @46

1.2E83[32.3E 422.5878667
O=3D)A4EE 81
=13A14E9 - 81
5.6(A)2.3EF9 52.58143837
701234 1.988647795
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2-5 Hyperbolic and Inverse Hyperbolic Functions

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

Example Operation Display
sinh 3.6 =18.28545536 ER@(MATH)D(HYP)
[@)(sinh) 3.6 18.2854553¢
-1/20\ _ :
cosh <ﬁ> =0.7953654612 FEO@MATH)DJHYP)

Determine the value of x
when tanh 4x=0.88

é -1
. tanh~'0.88

4
=0.3439419141

(B)(cosh~ )20 15019

ER)(Z(MATH)TJ(HYP)
(6)(tanh~")0.88 B4 8

©.7953654613

0.3439419141
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92-6 Other Functions

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

Example Operation Display
V2 +V5 =3.65028154 G2 @B ER 5 69 3.65028154
(-3P=(-3)x(-3)=9 OE30EE 9
~32=—(3x3)=-9 (@k]F3(Es) -9
22432147 +52=54 2xE3E8
4xIE35=IEd 54
L 3EEDE4EE0)
1-1 3 ) 12
3 4
8l(=1x2X3X..... X 8) 8(wg(a)(MATH)(3)(PROB)
=40320 BlxHE9 40320
8Z27=-3 27 B -3
What is the absolute value of
the common logarithm of %?
| log_i. | =0.1249387366 @@ (MATH)Z)(NUM)
[@(Abs) (g[348 0.1249387366
What is the integer part of () (MATH)@(NUM)
-3.5? @)@ 3.56 -3
What is the decimal part of FR(2)(MATH)(ZI(NUM)
-3.5? (@)(Frac)@3.5E -0.5
What is the nearest integer EOE@)(MATH)Z(NUM)
not exceeding —3.5? [@)(Intg)=)3.569 -4
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2.7 Coordinate Conversion

*Rectangular Coordinates

ePolar Coordinates

eCalculation results are stored in value memories | and J.

H | J
Pol r
Rec X y

eWith polar coordinates, 8§ can be calculated and displayed within a range of
—180° <6 =180° (radians and grads have the same range).
*The following calculations cannot be performed in the BASE Mode.

Example Operation Display

To calculate r and ° when Fm(2)(DRG)(A])(Deg) 8
x=14 and y=20.7. @(MATH)@(COORD)

D(Poi()14(J20.700ke | 24.98979792 (r)

(Continuing) fFA(I)[Ex 55.92839019

55°55’42.2"’ ()
To calculate x and y when F(2)(DRG)(@)(Rad)E8
r=4.5and §="2x rad. EE)(MATH)(@)(COORD)
8 @(Rec()4.5002E363

ER@OIDIED —2.25 (x)

(Continuing) (MB(IEE | 3.897114317 (»)
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2-8 Permutation and Combination

«permutation

__n!
nPr————(n_r)!

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

eCombination

nCr:L
rl(n—r)!

items.

Example Operation Display

To calculate the possible
number of different arrange- 10[g(a)(MATH)(E)(PROB)
ments using 4 items selected @)(nPr)4Es 5040
from among of 10 items.

10P4=5040
To calculate the possible
number of different combina- | 10R(a}(MATH)E)(PROB)
tions of 4 items that can be 2)(nCr4Ed 210
selected from among 10

10C4=210
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2-9 Fractions

eFractional values are displayed with the integer first, followed by the numerator and then

the denominator.

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

Example Operation Display

2 1 13
§+3Z:3_23 23563308 134E9 3113.20
=3.65 (Conversion to decimal) 3.65

eFractions can be converted to decimal values and vice versa.
N
456 11

3_78 =8T§ (Reduced) 324563 78E9 8411413
(Continuing) ¥ {ae) 115413

¢ eFractions and improper fracti

ons that can be reduced become

reduced fractions when you press a calculation command key.

Press to convert the
1 1

2578 T 4572
=6.066202547 x 10~ *

sWhen the total number o

value to an improper fraction.

1225783124572

characters, including integer,

numerator, denominator and delimiter marks exceeds 10, the
input fraction is automatically displayed in decimal format.

%x0.5=0.25

eCalculations containing bot
culated in decimal format.

I
-
~Nio

wi—
N

eYou can include fractions wi

182631569

h fractions and decimals are cal-

1800136314016

thin the numerator or denomina-

tor of a fraction by putting the numerator or denominator in

parentheses.

6.06620254 %

{Norm 1 display format)

0.25

11547
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2 10 Number of Decimal Places, Number of Significant

Digits, Display Format

«See page 23 for details on specifying the number of decimal places.
«See page 23 for details on specifying the number of significant digits.

«See page 24 for details on specifying the display format.

Example Operation Display
100+ 6=16.66666666... 100636E3 16.66666667
(4 decimal places) [FNC)(3](DISP)(A](Fix) 4 B8 16.6667
(Cancels specification) [ft)(3](DISP)(3)(Norm) s 16.66666667
(5 significant dligits) @@ 3)(DISP) (@) (Sci) 5B 1.6667 *°
(Cancels specification) [[U#)(3)(DISP)(3)(Norm) &) 16.66666667
eDisplayed values are rounded off to the place you specify.
2007 % 14=400 2006837E314(1 400
(3 decimal places) [N)(3)(DISP)(](Fix) 3 400.000
(Calculation continues using display capacity of 10 digits)
20089768 28.571
Ans x _
1488  400.000
If the same calculation is performed using the specified
number of digits:
2008371 28.571
(The value stored internally is cut off to the number of decimal
places you specify.)
) (o) B5) 28.571
Ans x _
149 399.994
(Cancels Specificallﬁon) [FND(3)(DISP) (3] (Norm) g 399.994
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2-11 Calculations Using Memory

«See page 32 for details on value memories.

Example - Operation Display
193.23@R(AES 193.2
193.2+23=8.4 ERAER236 8.4
10822669 L3286 63 | Gtatistical Calculations
m
T‘;—f g)+><38 ~1.425 9E36E3DEEE 57
O7820R8=EHC)E 40
(o () 6 (C) B8 1.425
eThe same result can be produced by entering (09E36E33 3-1 Single-VariabIe Statistical Calculations

mamzmsm@.l
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3-2 Paired-Variable Statistical Calculations
3-3 Examples of Statistical Calculations




Chapter 3 |l Statistical Calculations

—

—

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

3-1 Single-Variable Statistical Calculations

You should use the Standard Deviation Mode to perform single-variable statistical calcy.
Jations. 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, anqd
the number of data items.

¢ A
ETo Enter the Standard Deviation Mode
Highlight the SD icon on the Main Menu and press B8 to enter the SD Mode.

RUN
SD/NON—-DRAW
angle :Dee

display:Norml

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 \ W
Statistical Data x? Tx n

eWhen drawing a graph for single-variable statistical data, STAT-GRAPH must be setto
the DRAW Mode (page 18).

o To input data
Before starting to input data, always be sure to first perform the following operation to
clear statistical calculation memories U,V, and W.

@DE)(CLEAR)Z)(Sci)E8

Now input data as shown in the following examples.

To input the data 10, 20, 30

10072013007
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To input the data 10, 290, 20, 30
1007200003007
Note that pressing [T} without entering a value automatically repeats the last value entered.

Example 3| To input the data 10, 20, 20, 20, 20, 20, 20, 30
1067206 ()6 13007

yYou can input multiple data items by entering the data, inputting a semicolon, and then
specifying the number of repeats.

o To delete data

Data: 40

If you have not yet pressed [01) to store the data, simply press & to clear it.

Example 2| Data 10, 20, 50, 40

To delete 20 and 50, enter 20 [ 50 (cd.
Data 10, 20, 20, 20, 20, 30

To delete two of the 20 entries (which were input using a semicolon as in Example 3
input 20 EFIE] 2 [e0. ple 3),

mPerforming Single-Variable Statistical Calculations

¢SD Mode CAL Menu

Use the following procedure to display the SD Mode CAL Menu, which contains a selec-
tion of statistical values you can calculate.

In the SD Mode, press EX)(T)(CAL) to display the SD Mode CAL Menu.

1.x
2. xon
3. xon-]
4, 3zx2
5. Xz
8.n

The following are the items that are available from this menu.
“1, Mean of x-data

“2. Population standard deviation of x-data
“3. ... Sample standard deviation of x-data
“4, Sum of squares of x-data

“B. TX” e Sum of x-data

“6.n” s e Number of x-data items
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3-2 Paired-Variable Statistical Calculations

You should use the Regression Mode to perform paired-variable statistical calculations,

ETo Enter the Regression Mode
Highlight the LR icon on the Main Menu and press B9 to enter the LR Mode.

RUN R
LR/NON-DRAW -
angle :Des

display:Norml

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

Value Memory P Q R U \ W
Statistical Data y? Ty Zxy Zx? Zx n

eWhen drawing a graph for paired-variable statistical data, STAT-GRAPH must be set
to the DRAW Mode (page 18).

® To input data b
Before starting to input data, always be sure to first perform the following operation to
clear statistical calculation memories P, Q, R, U, V, and W. P
[O(E)(CLEAR)(2)(Scl)Ed .
Now input data as shown in the following examples.
To input the data 10/20, 20/30, 30/40
10(3)20E720(3)30ET30(314007

To input the data 10/20, 20/30, 20/30, 40/50
10()206720)3067LEN40z)50ET

Note that pressing BT without entering values automatically repeats the last pair of values

entered.

To input the data 10/20, 20/30, 20/30, 20/30, 40/50
10(:)2061120(3)30EFI(:)3ED40(:150E7

You can input multiple data pairs by entering the data, inputting a semicolon, and then
specifying the number of repeats.

62

¢ To delete data
Data: 40/50

If you have not yet pressed to store the data, simply press @8 to clear it.

Data 10/20, 20/30, 50/60, 40/50
To delete 50/60, enter 50 (2] 60 [C0.

Data 10/20, 20/30, 20/30, 20/30, 40/50

To delete two of the 20/30 entries (which were input using a semicolon as in Example
3), input 20 (1) 30 B3] 2 (€.

gTypes of Paired-Variable Statistical Calculations

The calcqlator’s linear regression formula (y=A+ Bux) is applied to perform logarithmic,
exponential and power regression. This section describes each of these types of calcula-
tions and explains how you can perform each one.

gLogarithmic Regression
The logarithmic regression formula is defined as: y=A+BeInx.

o To input logarithmic regression data
You can use thg same general procedures as described under “To input data” on page
62. The only difference is that you must input @m(in) before inputting x data.

To input logarithmic regression data 10/20
&) 1022067

All other procedures are the same.
+Remember to use [ENG(6)(CLEAR)(2)(Scl)Ed to clear statistical memories before inputting
data.

¢To delete logarithmic regression data
You can use the same general procedure as described under “To delete data” on page
63. Note however, you must use EH){n) to specify x data items.

To delete G 10(:]20{7, press () 10 ESEH fs () 20(C0.
To delete GH10()2061, press EM(@ 10H)20EHE) — 16D.

¢ About logarithmic regression caiculations
Logarithmic regression results can be produced when the calculation is performed in ac-
cordance with the following.

sestimated value of x=e’*

eestimated value of y=Inxjp
lflnx=x is assumed for logarithmic regression formula y =A + B*Inx, this regression can
be treated as linear regression y=a+ bx. This means that constant term A, regression
cqefﬁcient B, correlation coefficients r and x, and the estimated value of y can be deter-
mined using the same formula as that used for linear regression.
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The following shows the difference between logarithmic regression results and linear regres.

sion results. e
Linear Regression | Logarithmic Regression .
Zx Zinx
£x? Z(Inx)?
Zxy Zinx-y

@ Exponential Regression

The exponential regression formula is defined as: y=Ae® (Iny=InA+Bx).
® To input exponential regression data

You can use the same general procedures as described under “To input data” on page
62. The only difference is that you must input (i) before inputting y data. s

Te input exponential regression data 10/20
10)Em (@) 2007
All other procedures are the same.

eRemember to use fMI[E)(CLEAR)(@)(Scl)EE to clear statistical memories before input-
ting data.

o To delete exponential regression data
You can use the same general procedure as described under “To delete data” on page
63. Note however, you must use @M to specify y data items.

Example 1] To delete 10E)ER 2067, press ERm20EE 10 )& EED. S

Example 2| To delete 10)ED([2061), press 106 20 &) - 1£3.

e About exponential regression calculations
Exponential regression resuits can be produced when the calculation is performed in ac-
cordance with the following.

ofixed term A=e”

eestimated value of x=inyx

eestimated value of y=e*
If Iny=y and InA=a are assumed for exponential regression formula y=Ase8*
(Iny =InA+ Bx), this regression can be treated as linear regression y=a+bx. This me-..
ans that constant term A, regression coefficient B, correlation coefficients r and x, and
the estimated value of y can be determined using the same formula as that used for linear
regression.

The following shows the difference between exponential regression results and linear
regression results.

Linear Regression | Exponential Regression
Xy Ziny
Ly? Z(iny)?
Zxy Tx-iny

cb4s

gpower Regression
The power regression formula is defined as: y=AxB (Iny=InA+Binx).

¢ To input power regression data
ou can use the same general procedures as described under “To input data” on page
2. The only difference is that you must input (i) before inputting both x data and y data.

@E To input power regression data 10/20
R [ 10 () 20 01

All other procedures are the same.
+Remember to use EW(B)(CLEAR)(2)(Scl)E4 to clear statistical memories before input-

ting data.

o To delete power regression data
you can use the same general procedure as described under “To delete data” on page
63. Note however, you must use @) to specify both x data and y data items.

To delete &R 10E)EA[@2007, press [A(in) 10 =)EH(A)EE M) 20
EEEDEDEIC.

To delete E() 10 i 20ED, press 6 () 102 @MW) 20 A —1ED.

¢ About power regression calculations
Power regression results can be produced when the calculation is performed in accor-
dance with the following.

ofixed term A=e”

eestimated value of x=e'™*

eestimated value of y=e"™’
If Iny=y, InNA=a, and Inx=x are assumed for power regression formula y=A-x®
(iny=InA+Binx), this regression can be treated as linear regression y=a+ bx. This me-
ans that constant term A, regression coefficient B, correlation coefficients r and x, and
the estimated value of y can be determined using the same formula as that used for linear
regression.

The following shows the difference between power regression results and linear regres-
sion results.

Linear Regression | Power Regression
Lx Zinx
rx? Z(Inx)?
Ly Ziny
Ly Z(ny?
Zxy Zinxiny
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HPerforming Paired-Variable Statistical Calculations

® LR Mode CAL Menu

Use the following procedure to display the LR Mode CAL Menu, which contains a selec.
tion of sub menus of that contain statistical values you can calculate.

In the LR Mode, press (1) to display the LR Mode CAL Menu.

1.DEV
2.2
3. REG

The following are the items that are available from this menu.

“1. DEV” Statistical menu
“2. 27 ... .. Sum data menu
“3. REG” Regression/estimated value menu

Each of these menus is described in detail below.
i

® Statistical Menu

(J)(DEV) 1.7
2. x0n
3. xon-l
4.5
5. yon
6. yon-l

The following are the items that are available from this menu.

X e Mean of x-data

“2. x0n” e, Population standard deviation of x-data
“3. x0n-1" .ccoenn Sample standard deviation of x-data
“q. .. Mean of y-data

“g5.
“6.

Population standard deviation of y-data
Sample standard deviation of y-data
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o Sum Data Menu

@) 1.2x2
2.>x
3.n

4.3 ye
5.2y

B6.Xxy

The following are the items that are available from this menu.

“1, Sum of squares of x-data

“2. Sum of x-data

“3. Number of items

“4. .. Sum of squares of y-data

“5. Ly” Sum of y-data

“6. Zxp” s Sum of products of x-data and y-data

o Regression/Estimated Value Menu

(BJ(REG)

oW —
D>

The following are the items that are available from this menu.

“1. A” Constant term A

“2.B” .. .. Regression coefficient B
“3.r7 .. .. Correlation coefficient r
“4. %7 .. Estimated value of x
“5. p” Estimated value of y

67 -




3-3 Examples of Statistical Calculations — ulate the doviation of (Gontinuing)
; i , the - .982142857
The following are the formulas used by the unit to calculate standard deviation ang Mean thfef “ggéff,‘itﬁ;nggch da- BEC)(CAL) B xon -1 EAER 1.98 1.625
. iffer AL, X ) Exg) .
eStandard Deviation gjm’ and mean of the above 55@m](C )Il‘l():).
data 54@E0()(CAL)@(x)EY 0.625
n _ Using all data from a finits - [ X
,E_ 1('\"‘ -x) Tx2—(Zx)In lation to determine thén;t:u?gg‘% 51 @ECED(CAL)D(*)Ed - ?-375
On= — = deviation for the population . :
n n :
n _ Using sample data from a popy- jculate x and on-1 for (6} (CLEAR)(2)(Scl)Ed
L (xi—x)? Lx2—(TZx)¥n | lation to determine the standarg o carcti s
o \/ - 171 Er &) deviation for the population the following data 110611067 110
n—1 Frequency 1306131 130
*Mean ;? 150Em()24 00 150
¢ £ x x 24 1706907 170
x == - =% 2
x n n 3 1907707 190
R (CAL)E)(n)E8 70
Example Operation Display I (CAL) (X)) B8 137.7142857
Data 55’ 54, 51’ 55’ 53, 53, @@(CLEAR)@(SCD@ @E(CAL)@(XOn—ﬂ 1842898069
54, 52 (Clears memory)
550154 1)
51095567
5300015407 o Regression .
5209 The following are the formulas the unit uses to calculate constant term A and regression
52 coefficient B for the regression formula y=A+Bx.
*You can press the function keys to obtain results in any
sequence. Ao ZI= B-Tx gz EXy-IxXy
N n neLx2—(Lx)?

(Standard deviation o) O] (CAL) (@ (xor) &3 1.316956719

(Standard deviation o-1) EB(T)(CAL) B (xon-1)EE 1.407885953 | The following is the formula the unit uses to calculate correlation coefficient r and estimated
(Mean ¥) ERIA)(CAL)@)(¥) B8 53.375 values of x anc;: y. .
- nLxy—LxLy
Number of d r=
(Number of data ») [E(1)(CAL)(6)(n)E8 8 Troxe - Cxy) mEy— ()
(Sum ti)tal x) [O(I)(CAL) B)(Zx) B9 427 .
(Sum of squares £x?) (D(CAL) (D (Zx?) B8 22805 y=A+Bx £2=2 =

+68- 69




ELinear Regression

Example Operation Display
eRelationship between tem- @W(6)(CLEAR)(2)(Sch)Ed
perature and the length of (Clears memory)
a steel bar 10(2]1003(1 10
Temperature Length 15(3]100507 15
:‘5’2 :gg:"‘"’ 20()101063 20
° mm
20°C 1010mm 250101100 25
25°C 1011mm 30cJ101400 30
30°C 1014mm (Constant term A)
@BE)(CAL)E)(REG)D(A)ES 997.4
The data in the above table (Regression coefficient B)
can b ved o vin e | Tl oo
mula and the correlation EBED(CALEIREG)E()ER | 0.9826073689
coefficient. Based on the (Length at 18°C)
regression formula, the esti- 18@B(H)(CAL)B)(REG)
mated length of the steel bar E(9)Ed 1007.48
at 18°C and the temperature (Temperature at 1000mm)
when the bar is 1000 mm 1000 FE(T])(CAL)B)(REG)
long can be calculated. @) 4.642857143
The critical coefficient (r?) (Critical coefficient)
and covariance (] (CAL)BI(REG)
Exy—n.f.y @(r)@ 0-9655172414
( n-1 ) (Covariance)
can also be calculated. OEBEDCALE)(X)E)(Exy)
EFEE(CAL () E)(n)E3
@OE(CALE(PEV) ()R
@m)(D)(CAL)D(DEV)E)(y)D)
BOmmIE)(CALR(X)
Br)@10Iee 35
. 70 .

v

gLogarithmic Regression

«The logarithmic regression formula is y=A+B-Inx.
oL, £x2, and Ixy are obtained as Einx, Z(Inx)2, and Zinxey respectively.

Example Operation Display
i (&) (CLEAR)(2)(Scl) B8
1.6 (Clears memory)
ggg @M 29(11.607 3.36729583
46.4 @ 50(3)23.507 3.912023005
48.9 ERMim74()38.060 | 4.304005093

The data in the above table
can be used to obtain the
terms of the regression for-
mula and the correlation

M) 103(:]46.4(07
&) 118(3:148.9(00

(Constant term A)

4.634728988
4.770684624

coefﬁcient_ Based on the @E(CAL)@(REG)E(A)@ -1111 283976
regressioq formula, esti'mat- (Regression coefficient B)
ed value y can be .obtalned @W()(CAL)E)(REG)(2)(B)EE 34.0201475
for xi =80, and estimated (Correlat fiient 1)
¢ can be Obtained fol' orrelation coefticient r
value ¥ EDE(CALG(REG)E()ED | 0.9940139466
(7 when xi=80)
@R () 80 @D (CAL)
B(REG)(5)(5)E8 37.94879482
(£ when yi=73)
73E(1)(CAL)B)(REG)
[@)(2) (e ) (€7 (SFT) (ans) (ExE) 224.1541313
71




B Exponential Regression

*The exponential regression formula is y=A+e8** (Iny=InA+Bx).
oLy is obtained as Zlny, Ly? as Z(Iny)?, and Zxy as Zx-Iny.

gPower Regression
+The power regression formula is y=A«x® (Iny=InA + Binx).
+Lx is obtained as Zinx, £x? as Z(Inx)?, Ly as Ziny, 2 as Z(Iny)?, and Zxy as Zinx-Iny.

Example

Operation Display Example Operation Dispiay
:9 ;4 gﬁhﬁgﬁ)@(&l)@ xi yi @(CLEA)R)@(SCI)@
. . 28 2410 ears memory,
6.9)ERm21.4
12.9 15.7 12 9%@’@% 15 7 12'3 30 3033 Em 28 ER [ 241000 3.33220451
;23 12; 19 8ERm12.1 ; 9'8 33 3895 ER@30ERH 303360 | 3.401197382
a1 5o 26.7(EAm8.560 26.7 35 4491 ERm33(:)EMm389560 | 3.496507561
35.10EmS5.260 35.1 38 s717 R 35(ENm 4491 3.555348061
The data in the above table (Constant term A) 6 () 38 @M 571701 3.63758616

cén be used to obtain the
terms of the regression for-
mula and the correlation

ERE ) (CAL)B)(REG)
DAE

(Regression coefficient B)

30.49758743

The data in the above table
can be used to obtain the
terms of the regression for-
mula and the correlation

(Constant term A)

EmEeaEmo(CAL) B)(REG)
DR

0.2388010685

coefficient. Based on the EEE)(CAL)B)(REG) ; e
regression formula, estimat- @)(B)es| —0.0492037083 coefficient. Based on the (Regression coefficient B)
ed value § can be obtained ~ iy regression formula, estimated RT)(CAL)E)(REG)
for xi=16, and estimated EOL(CAL) S)(REG) value § can be obtained for Z(B)E8| 2.771866158
o e : j=40, and estimated value
;Ialugox can be obtained for @(r)@ —0.997247352 ):an be obtained for yi=1000. gl(aém_;gi;eé'g;
(7 when xi=16)
16 @ (CAL B (REG) @B | 0.9989062551
B BEeEmmes|  13.87915730 5w x40
(x when yi=20) @@40@@(CAL)@(REG)
[@@20@(9“-) 5748680 B() = EmEERkE:) | 6587.674589
EIREG)E)(%)E 8.574868047 (# when yi=1000)
E#F)n) 1000 ExIGI(CAL)
B)(REG)@])(x)E8
50T (&) i) (s (8) 20.2622581
. 72 . . 73 .




Graphing ;
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About the Graphing Function
Rectangular Coordinate Graphs
Inequality Graphs

Single-Variable Statistical Graphs
Paired-Variable Statistical Graphs
Storing Functions in Memory
Other Graph Functions

Some Graphing Examples




fﬂr'

i i i lashing cursor
4 i " ¢ currently selected parameter in the above displays is the where the f
Chapter “[Graphlng | '?;hmcated (for example, Xmin Each time you press E8 or (® the cursor moves to
the next parameter in the following sequence.
This chapter explains everything you need to know to fully use the versatile graphing capa. y-axis display: Xmin — Xmax — Xscl —
bilities of the unit. J-axis display: Ymin — Ymax — Yscl
«To change a range parameter, select the item whose setting you want to change and
< = input a value. Then press &9 to register the value.
4'1 About the Graphmg Function .,IAf‘t)er you finish making all the parameter settings you want, press (i) or to return
. to the display that was shown before you pressed [sl.
The large 80x 48 dot display of the unit provides you with the capability to graph the
following:
Rectangular coordinates o To specify range parameters
lS"if\cglrea-l\l/te:zsable statistics o To specify the following range parameters
. . . Xmin: -5 Ymin: -3
Paired-variable statistics Xmax: 5 Ymax: 3
These graphs can be produced using manual input or by programs. Xscl @ 1 Yscl : 1
You should enter the COMP, SD, LR or GRAPH Mode for drawing graphs. Here, we wil|
start our explanation of graph drawing using the COMP Mode. @ @ ©EEY
Xmin i Xmin
e s — -5
B Specifying the Range of a Graph Kmax 3.8 Xmax
Before you draw a graph, you must first specify it range parameters. ) 3.9 3.9
i : - Xscl
® To display the range parameter of a graph Xsc 1 1
Press to display the parameters for the x-axis. ) L
I Cursor
—3 . 91— minimum value of x-axis Xmin : Ymin &
Xmax : -5 -2.3
3, 91— maximum value of x-axis Xmax : Ymax
Xscl : 5 2.3
1-+——scale of x-axis Xscl & Yscl
1 1
Press again to display the parameters for the y-axis.
V— ® OEE ® @
Ll min =& - - .
—2 . 3—+——minimum value of y-axis Ymin 3 ymin -3
Yma x Yma x
2 . 3-—maximum value of y-axis Ymax & 5 3 : 3
Yscl , ) Yscl|
1-+——scale of y-axis Yscl ] :
<76 <77
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or
@ @( .®) : .“:sl;g [D(INIT) initializes range parameters to the following settings.
Ymin : Pre®™ xmin : -3.9 Ymin: -2.3
- ' Xmax: 3.9 Ymax: 23
Ymax : Xscl : 1 Yscl @ 1
3
Yscl E .
1 ;r:sz:grg::rRlANGLE) initializes range paramete_rs. i_n gccprdance with the current :mt
of angular measurement setting (deg, rad, gra). This initialization procedure is helpful when
#Settings can be made within the following range: drawing trigonometric graphs.
—9.999999999E + 97 to — 9.999999999E — 96 peg .
9.999999999E — 96 to 9.999999999E +97 And 0. Xmin : —360 Ymin: -1.6
|f you specify an illegal value (such as outside the above range), an Ma ERROR occurs, Xmax: 360 Ymax: 1.6
When this happens, press @ or ® and then input a different value. Xscl : 90 Yscl : 1
|f you specify zero for Xscl or Yscl, scale marks will not appear on the axis for which d t
zey0 is specified. Re min: 6283185307 Ymin: -1.6
*Do not specify the same value for the minimum and maximum. Xmax:  6.283185307 Ymax: 1.6 1
eIf you input an illegal value, the previous parameter is retained without change. Xscl 1.570796327 Yscl : 05 |
¢|f a minimum is greater than a maximum parameter, the axis is inverted. i
ra !
Xmin :5 ¢ Xmin :  —400 Ymin: -16 :
Xmax:—5 Xmax: 400 Ymax: 1.6
Xscl : 100 Yscl 0.5

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)

eYou 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.

*Range setting may cause irregular scale spacing.

o|f 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.

HIinitializing the Range Parameters

There are two methods you can use to initialize range parameters. One is a general in-
itialization procedure, and one initializes range parameters in accordance with the cur-
rent unit of angular measurement setting. In both cases, you must start by pressing {ig.

(FoNc) 1. INIT
2. TRIANGLE

+78¢ +79-




4-2 Rectangular Coordinate Graphs

To draw rectangular coordinate graphs, specify RECT as the GRAPH TYPE (page 1 8).

M Graphing Built-in Scientific Functions
The following is a list of the built-in scientific functions that you can graph.

esinx °cosx stanx esin~'x ecos™'x etan-1x
esinhx ecoshx stanhx esinh~'x ecosh-x etanh~'x
ox ox2 elogx einx *10~ oe¥

ox1 x

Use the RUN/COMP Mode to draw rectangular coordinate graphs. Do not use the BASE
Mode. When you graph a built-in function, the range parameters are set by the unit auto.
matically.

® To graph the sine function

EFEWEI(GRAPH TYPE)

GJ(RECT)

1.GRAPH TYPE
RECT

EXIT

Gaein)/Be)

AN
WV,

M 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 fa. By pressing [ before
to graph the second function, you are telling the unit to leave the previously drawn
graphs on the display. If you do not press [, the unit will clear the graphic display auto-
matically and graph only the last function you entered.

«80-

¢ To overdraw graphs

To graph y=sinh x and overdraw it with y=cosh x:

ERCsE
Eamfma(@) () (HYP)
[@)(sinh)E€ —

EmEE@(MATH)GJ(HYP)
@)(cosh) i (Ex)

:(‘g::e;annot use built-in function graphs in multistatements (page 28) and programming.

EmGraphing Manually Entered Functions . e antering the
You can graph manually entered functions by sirqply pressing and t; gy
function. Remember that you also have to specify range parameters (pag .

¢ To graph a manually entered function

To graph y=2x2+3x-4 using the following range parameters:

Xmin: -5 Ymin: -10
Xmax: 5 Ymax: 10
Xscl : 2 Yscl : 5
EREEE
) 173 270 P+ [
[@Es ——

\/[/

.81




MOverdrawing Manually Input Graphs

You pan draw two or more manually input graphs on the same screen. This mak
possible to find points of intersection and solutions at a glance. oS it

eYou can also input value memory name X by pressing [@(x].

e To overdraw manually entered graphs

To graph y=2x2+3x-4 and overdraw it with y=2x+3:

(arf) (2 ven (23 €D (3) ()
E3[GS)

{ ~
(D PAIET] + [EX(ES \ /W/

=

-82-

4_3 Inequality Graphs

To draw

use the
are those that fit one of the following formats:

y>flx)  yzflx)
y < flx) y=/flx

o To graph an inequality

inequality graphs, specify INEQ as the GRAPH TYPE (page 18). Do not try to
BASE Mode for graphing. The functions that can be graphed in the INEQ Mode

To graph y<x2-2x—6 using the following range parameters:

Xmin: -6 Ymin: -10
Xmax: 6 Ymax: 10
Xscl 1 Yscl 5

EAEBE)(GRAPH TYPE)

(2)(INEQ)

Clear the graph.
SHiFT) (Chs) (BxE)

Display the menu of inequality operators.

Input the inequality formula and draw the graph.

(<) a3
26

.83

GRAPH TYPE

:RECT
1.RECT
2. INEQ

1.GRAPH TYPE
P INEQ

hwn-—
AWV AV

Cls
)

Graph Y<X2-2X
_6_
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4-4 Single-Variable Statistical Graphs

To draw single-variable statistical graphs, first enter the SD Mode and specify DRAW for
the STAT-GRAPH setting. The unit lets you draw bar graphs, line graphs and normal dis-
tribution curves using data you input.

e To draw a bar graph

To draw a bar graph of the following data:

W Overdrawing Inequality Graphs v Rank | Value | Frequency
If you draw two or more inequality function graphs on the same screen, the area contain. ; 100 113
ing values that satisfy both functions is filled in. 3 20 2
In the following input sequence we will input two functions with a single operation. Note 4 30 2
the operation that separates the two functions. 5 40 3
. 6 50 5
- . . 7 60 6
® To overdraw inequality graphs 8 70 8
To graph y>x2—2x—6 and overdraw it with y< —x2+3x+4 using the 190 gg 195
following range parameters: 11 100 2

inr;;(f _g m:‘xi - :g First, specify the range parameters. Since the maximum data value for x is 100, we will
. X set Xmax as 110. The maximum data value for y is 15, so set Ymax as 20.
Xscl 1 Yscl : 5
Xmin : 0 Ymin: O
Xmax: 110 Ymax: 20
Xscl : 10 Yscl @ 2
R (>) . o o
@a@ Next, specify the number qf bars by increasing the numbgr of value memories. SI.I'ICG 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.
E3(T] + (23[R

e Eem) (D (AEe MEMORY STATUS
MEMORY :@: 37

Now clear the statistical memory.

@8] (CLEAR)(2)(Sceg
Input the data. For full details on the techniques you can use to input statistical data, see

age 60.

P 002y 68 0 2 o o 3 3 s o
@OHEEOEE
T e G [ 63 3 o A 3
EOE0LE DD DO0E
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Now draw the graph.

EiEg

® To superimpose a line graph on a bar graph
While a bar graph is displayed, perform the following key operation.

R e

® To draw a normal distribution curve
Using the data input above, with the following range parameters:

Xmin : 0 Ymin: 0
Xmax: 110 Ymax: 0.02
Xscl @ 10 Yscl : 5-03

This change in range

parameters is necessary because the y values are so much smaller
than the x values.

Draw the graph.

e e

Inputting the number 1 causes a normal
distribution curve to be drawn.

« 86

Notes:

.
e S jre to expa 1d the number of value memories to match the nur ber of bars in a bar
B

i i i will not
graph~ hange the number of value memories while you are inputting data, you
off you € " ‘ |
w a graph correctly. _ ) soecity for
e aﬁ I;;ttd;avaluegthzt is outside the minimum gn? rneamx?:;:u:ar\‘r;%?: ;?;phpme rfnyory.
ity is stored in statistical m N
meters, the data is s _ t e bar
t? ec:jnigzuftacri:\ta that is greater than the maxnmhum ygtissgﬁf;z ;ot;‘ ;hfai:ge s, the bar
s imi he display, and the poin
i the upper limit of t s
is drawn to

i istri i Cu .
O"OVVi“g is the formula the unit uses to draw the normal distribution ve
oThe

1
r= “J2rxon

i X.
«For range parameter settings, Xmin must be less than Xma

4-5 Paired-Variable Statistical Graphs

i ty= , first enter
draw paired-variable statistical graphs (linear regression fo:fnula. y=A+BXx)
;I;‘oe LR Mode and specify DRAW for the STAT-GRAPH setting.

i = Bx).
Input the following data and draw a linear regression graph (y=A+ )

xi yi
-9 -2
-5 -1
-3 2
1 3
4 5
7 8
First, specify the range parameters .as shown below.
Xmin: -10 Ymin: -5
Xmax: 10 Ymax: 15
Xscl : 2 Yscl : 5

Now clear the statistical memory.

[E@m)(E)(CLEAR)(2)(Scl)Ed

.87+
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Input the data. For full details on the techniques you can i
. Fi use toin isti
page 62, put statistical data, See

©EEEERY
©@EEEER]
@EEERD

@OEEED .
@EED —_— :
@EE)ED -t l e

Now draw the graph.

EER e

Notes

*A point i i i
point is not plotted if a set of data is outside the range parameter values you specify

*The 'O"OWIIIg key ope ation causes an error a ER aired-variable statisti-
(M E ROR) if no P ti

() D) (L) (1) )

*For range parameter settings, Xmin must be less than Xmax
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4_6 Storing Functions in Memory

functions and expressions in memory for later recall, editing, or
oordinate functions and inequalities can all be stored in memory.
d for storage of each function or expression

You can store up to 10
graphing. Rectangular ¢
Note that the total amount of memory use

cannot exceed 127 bytes.

@To Access the Graphic Function Memory
Highlight the GRAPH icon on the Main Menu and press B8 to enter the GRAPH Mode.

GRAPH
v
Y-@123456788

Use @ and @, or input a number
to move the pointer.

Memory locations

500bytes free
Y:

o To store a rectangular coordinate function

To store the following rectangular coordinate

location Y1:
y=2x2-5

umber of the memory area you want to specify.

graph function in memory

Move the pointer to n

CI=E GRAPH
. v
Y—@123456789

Y1

| FE

Input the function.

2w@RE

GRAPH
v
Y—@123456788
"
Y1
2xe-5_

«89-




) jnput the function.
Store the function.

GRAPH V () 3 B 2D () R 6 GRAPH
&5

v
M Y—-@123456788
Y-@123456789 am
| ]

Ya
4895bytes free Xe-2X-6_
YEEX2-5
e the function.
® To store an inequality seer T GRAPH

To store an inequality, you must first input a function and then use a graph type meny
to change it to an inequality.

v
Y—@123456788
T

(Fuoxc) 1.GRAPH TYPE 488bytes free
2.SELECT YEX2-2X-8B
: 3.DELETE
Display the graph type menu and specify the graph type.
(1)(GRAPH TYPE) GRAPH TYPE [WO(1)(GRAPH TYPE) GRAPH (<1
1.= ' Bi(<) v
2. > Y—-@123456788
3.< an
4.2 488bytes free
5. < YEX2-2X-6
The following shows the items that are available in the graph type menu. Store the function again as an inequality.
“1. =" ..... rectangular coordinate function GRAPH [<]
“2.>7 L. y>f(x) G5 v
A Y-@1234567889
4. =7 .. ygf(x) an
“5. < ... Y=f(x) :

488bytes free

To store the following inequality in graphic function memory location Y2: YRX2-2X-86
y<x?-2x-6
Move the pointer to the memory area you want to store to. eInputting (J(=) converts the inequality back to a rectangular coordinate function.
CICJE) GRAPH

v
Y—8123456789
]
Y2
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peleting Graph Functions

MEditing Functions in Memory
8] i : . .
se the following procedures to modify and delete functions that are stored in memOry :)u can delete graph functions individually, or you can delete all graph functions cur-
« To modify a function in memory R . ently sctgfg 11; memory. In both cases, you must start by pressing g and then @ to
select :
To change the function in memory location Y1 (y=2x2-5) to y= 2,2 1.GRAPH TYPE
Tert-3: °
Move the pointer to.the memory area that contains the gra i ) 2.SELECT
ph function you .
® A et 3.DELETE
GRAPH
v
Y—0123456789 (3)(DELETE) DELETE
am 1.0NE GRAPH
488bytes free 2. ALL GRAPH
; YEexz-5 |
i ; - The following describes the items that are available in the delete menu.
Display the graph function for editing. 1. ONE GRAPH" ... Deletes a specific graph function
G5 “2. ALL GRAPH” ..... Deletes all graph functions
GRAPH
v T .
o To delete a specific graph function
Y—-0123456789 i i
nm To delete the graph function stored in area Y1.
Y)]( 2 While the delete menu is on the display, enter (J to specify ONE GRAPH.
-5
I (1)(ONE GRAPH) GRAPH [DEL]
Move the Cursor Area specified v
cursor to the | i . by the pointer —
e location of the change and then input the new value. ’ bgfore 3ou press (1J. Y-0 l 63458789
CICICIC) | exe-5 488bytes free
Y:
(3
IEX 2— 3_ Move the pointer to the area that contains the graph function you want to delete and press
E.
5G]
GRAPH CEE DELETE
v Y17
Y—-0123456789
mm PRESS [EXE]
488bytes free
YE2xa-3

o|f Yyou press Dﬂ to delete all fu 1Ictions on the displ and then press the glapll func-
play @1

*92. .93-




Press [ to delete the function.

Eg GRAPH

v
Y—0123456789
n

493bytes freg
Y:

*You can press or @ to abort the delete operasion without deleting anything.

0'[‘0 delete all graph functions )
While the delete menu is on the display, enter (2] to specify ALL GRAPH.

)(ALL GRAPH) DELETE

ALL GRAPH?
PRESS [EXE]

Press [ to delete all the functions.

EE]

GRAPH

v
Y—-0123456789
5@0@bytes free
Y:

*You can press or &8 to abort the delete operation without deleting anything.
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gDrawing Graphs from Memory

You can use either of the two following methods to draw graphs from memory.
»Drawing graphs from specific functions in memory

Loverlaying graphs for all the functions in memory

o To specify the overlaying method .
gefore drawing overlaid graphs, you should first use the set up screen to specify the SIMUL

GRAPH setting you want to use.

EREBZ)(SIMUL GRAPH) SIMUL GRAPH
:0FF
1.0N
2.0FF
“1. ON” .......... Simultaneous graphing of selected functions
“2. OFF” ....... One-by-one graphing of selected functions in memory number se-

quence

o To draw graphs from specific functions in memory

To draw a graph of the function in memory location Y1 (yv=2x%2-3):

Use the following range parameters.

Xmin: -5 Ymin: -5
Xmax: 5 Ymax: 5
Xscl : 1 Yscl : 1

Display the graph select screen.

) 1.GRAPH TYPE
2.8ELECT
3.DELETE

(2)(SELECT) GRAPHISELECT]I

Y—-@123456788
(T

488bytes free
Y:
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Move the pointer to the functions you want to omit, and press &8 for each one.

®®E

GRAPHISELECT]

v
Y—0123456789
=)

Indicates function stored in this
memory area will not be drawn.

488bytes free
Y<X2-2X-6

Function stored in selected memory areg

*To change the status of a function from non-draw to draw, move the pointer to its memory

area and press B9 again.

Draw the graph.
¢

® 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:

GRAPH
v
Y—-8123456789
um

488bytes free
Y:

Note
*If you do not want to display the functions on the graphic display, use the set up screen
to change the FUNC DISP setting tc OFF (page 19).
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4-7 Other Graph Functions

|

You should enter the COMP, SD, LR or GRAPH Mode to perform the operations described
in this section. Here, we will explain all operations using the COMP Mode only.

@ Setting the Type of Graphing Method
You can use the set up screen to specify either of the following two graphing methods
by changing the DRAW TYPE setting (page 18): o

“1. CONNECT” ...... Connects plotted points with lines

“2. PLOT” ............. Only points are plotted (without connection)

@ Trace Function
The Trace Function lets you move a pointer along the line in a graph and display coor-
dinate values at any point.

o To determine the values of points of intersection

To determine the values of the points of intersection for the following
equations:

y=x>-3

y=-x+2

Use the following range parameters:

Xmin: -5 - Ymin: -10
Xmax: 5 Ymax: 10
Xscl 1 Yscl : 2

Draw the graph of the first equation.

EREB()(GRAPH TYPE)

@D(RECT)EM \

EMEED .
M EEE \t/

0 Q7




Overdraw the graph of the second equation.

(e ¥7) + [P3[ET

Press to activate the Trace Function.

|

e

X coordinate

Move the pointer to the first intersection using ® and

®-®

v,
/

X=-2.82051282

*Press to switch between display of the x-coordinate and the y-coordinate.

SHIFT]

L~

/

Y coordinate

~Y=4.82051282

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.
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pointer to the next intersection.

®-®

Move the

Y=0.205128206

Finally, press again to exit the Trace Function.

e the trace between two graphs .
;h-igoo:;?a‘:ion can be used to trace multiple graphs on the same display. In the COMP,

i i i i hs that are layered using
Mode this operation can be used with up to six grap
S?;it?;t:f:ements or prggramming. In the GRAPH Mode, all graphs that are drawn on the
multi-
display can be traced.

To trace points on the following equations (using a multistatement):
y=(x+2)(x-3)

y=2x-3
Use the following range parameters:
Xmin: -5 Ymin: -10
Xmax: 5 Ymax: 10
Xscl 1 Yscl 2

Exeéute the multistatement that draws the two graphs.

EMEBEJ(GRAPH TYPE)

AN
S[¢R[EE . —
FER RO k) )<t/_/

[ — [E3[DST )
2 EmEEIE
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Press to activate the Trace Function. .

*The coordinates for the point that corresponds to the Xmin range parameter appear fo;
the last graph (first graph in the GRAPH Mode) drawn (y=2x—3 in this example). The
pointer also appears at this point on the graph.

X=-5

Move the pointer along the line where it is located using ® and @.

‘ ®-~-® \\\ A/17Z’
>/

Y

=1 538
X=-1.538461 ]

Pressing @ or (® moves the pointer to the point on other graph (y=(x+2)(x~ 3)in this
example) that has the same x-coordinate.

*You can use @ or (® to move the pointer between the two graphs.

o \ LA
=24

=-1.538461538

M Notes 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 9-digit mantissa and 2-digit exponent.

*You cannot use the Trace Function during-program execution.

*Once program execution is suspended by a “ 4" symbol, you can use the Trace Func-
tion on a graph produced at that point.

*100-

i i drawn (indicated when the mes-
a display statement ( 4) caused the first graph to be v
.Isfage “E- Disp—" is shown on the display), drawing the subsequent grth after activat-
ing the trace function causes the previous coordinates (“x =" and “y =")to be cleared
from the display.

mPlot 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, or LR
Mode, and another for graphs in the GRAPH Mode.

o To plot points in the COMP, SD or LR Mode
To plot a point at x=2, y=2, with the following range parameters:

Xmin: -5 Ymin: -10
Xmax: 5 Ymax: 10
Xscl 1 Yscl : 2
Pointer
(58T Cls) ()
ERE2)CI2)EY

;

X=2.051282051

Move the pointer using ®, @, @ and ®.

CICICIC) [
-+

i

X=2.564102564

*Press to switch between display of the x-coordinate and the y-coordinate.

SHIFT

;

Y=2.173913043
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When the pointer is at the location you want, press Eg to plot a point. At this time, the
pointer returns to the original point you specified (2, 2 in this example).

- B

i

X=2.051282051

You can change the original point at any time by pressing B and inputting new coor-

dinates.
ERFIEEE] -
F EEEEY
X=3.461538461
Notes

«If you activate the Plot Function without specifying an x-coordinate and y-coordinate,
the pointer appears in the center of the screen.

«If 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

To plot a point on the graph represented by y=2x2— 3, with the follow-
ing range parameters:

Xmin: -5 Ymin: -5
Xmax: 5 Ymax: 5
Xscl : 1 Yscl : 1

First plot the graph for y=2x2-3 using the procedures described on page 95.

\ /o
Y
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Activate the Plot Function, and the pointer appears flashing in the center of the display.

Pointer

\L/
\Y

X=0

Use the cursor keys to move the pointer around the display.

®-~-®
®-®

\ |/
W

X=1.025641025

ePress to switch between display of the x-coordinate and the y-coordinate.

\/
Y

Y=1.956521739

When the pointer is at the location you want, press [ to plot a point.

You can return the pointer to the center of the display at any time by pressing Eim(Fa.

Pointer

Notes:

#You can switch the Plot Function off by pressing Eif(tis. When you do, the graph is cleared
from the display and then redrawn, without the points that you plotted.

*Whenever 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.

X=0

<103~




BLine Function . . o
With the Line Function, you can link two points with a straight line. B4

Note that there are two different line operations: one for graphs in the CO

MP, sp
Mode, and another for graphs in the GRAPH Mode. ) OF LR

® To draw a line in the COMP, SD or LR Mode

To draw the graph for y=3x, and then draw a line from the point onth
graph where x=2 and y=6: e

Use the following range parameters:

Xmin: -2 Ymin: - 2
Xmax: 5 Ymax: 10
Xscl : 1 Yscl : 2

Draw the graph.

FR@E
R

Use the Plot Function to locate the pointer at x=2, y=0.

EREE)0E

X=2.038461538

Move the pointer up to the graph line.

EmED(2)5)0)E9
@®~@

X=2.038461538
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e line.

shirT) (Line) Ex€)

praw th

A

i is. Si - and y-coordinates of the point you last
er line to the y-axis. Since the x- an ‘ '
av:ea:tztrt;d in X and Y value memories, you can easily move the pointer back to
" graph. Note the following operation.

Now dr
jotted
fhe point on the

() o) (2 O - A (Y ) \ /(
EE}

X=2.038461538

Move the pointer to the y-axis.

@-~-@®

X=0.0256410256

Draw the line.

(587 (Cine) )
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® To draw lines in the GRAPH Mode

To draw the graph for y=2x2—3 and then draw a line from the minimyp,
point on the graph to the point where x=2 and y=>5:

Use the following range parameters:

Xmin: -2 Ymin: -5
Xmax: 2 Ymax: 5
Xscl 1 Yscl : 1

First draw the graph for y=2x2—3 using the procedures described on page 95.

N |/

N

Activate the Plot Function, and the pointer appears flashing in the center of the display.

L/
N

X=0

Use the cursor.keys to move the pointer to the minimum point on the graph, and press &g,

®- @B \ /T
NS

X=0

Use the cursor keys to move the pointer to the point where x=2 and y=5.

= \_| /
NP4

X=2

*106-

press EM{mIES to connect the two points with a line.

Line)(Exg)

Note:
#You can switch the Line Function off by pressing E#is). When you do, the graph is cleared

from the display and then redrawn, without the lines you drew.

mGraph Scroll Function

jmmediately after you have drawn a graph, you can scroll it on the display. Use the cur-
sor keys to scroll the graph left, right, up and down. The display is scrolled in increments
of 12 dots, with the display being redrawn after each scroll operation.

o 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:

Xmin: -5 Ymin: -8
Xmax: 5 Ymax: 8
Xscl 1 Yscl : 2
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EREBEI(GRAPH TYPE)A)(RECT)ED
R Eis) e

=m0 DREMOMIEER0O]
OREREON0RINE
BEDIEAE

G (2) e (RS

/’\}[//
f @tl®

AP
L

®{t®
~b AL

ti®

A

*You cannot scroll bar graphs and line graphs produced using single-variable statistical
data.
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gZoom Functions
you can use Zoom to enlarge or reduce graphs on the display.

¢ Before using Zoom
pressing immediately after drawing a graph displays the following menu of zoom
functions.

1.BOX
e2.xf
3.xX1/f
4.0RG

The following are the items that are available from this menu.

“1. BOX” .....ce. Box Function

“2. X7 Zooms in on the graph in accordance with the zoom factors

“30 XU e Zooms out on the graph in accordance with the inverse of the
zoom factors

“4. ORG” ............ Restores a graph zoomed using the Box Function or factor

zooming to its original size.

mBox Zoom Function
The Box Zoom Function lets you cut out a specific section of a graph for zooming.

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:

Xmin: -8 Ymin: -4
Xmax: 8 Ymax: 2
Xscl : 2 Yscl : 1

Draw the graph.

EREW((GRAPH TYPE)
(D (RECT){Em)

G Es)Es

G (Q=)ERE)0)[OFED
ADOkEIEI0IE

o
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Press @m(1)(BOX) and a pointer appears flashing in the center of the display.

(@m(3)(BOX) [

D\

X=0

Move the pointer using the cursor keys.
Once the pointer is located where you want one corner of the box to be, press E8.

@ ~ O Avl {
+

X=-2.051282051

Move the pointer to the location of the corner diagonally opposite the one you have just
set. Note that a box automatically appears on the display.

@®-®@~-@ l ]
I “.

X=-5.948717948

When the pointer is located where you want the other corner of the box to be, press d.

€8

~
[ Y

X=-3.999889998

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.

oTo return the graph back to its original size, press Z)(a)(ORG).

«|f you Iocate the second corner of the box horizontally or vertically with the first corner,
no box is formed, and so the graph is not enlarged.
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oFor graphs drawn in the COMP, SD, or LR Mode, the Box Zoom Function can be used
to zoom only the most recently drawn six graphs. In the case of the GRAPH Mode, the
Box Zoom Function can be used to zoom any graphs drawn.

«You cannot enlarge or reduce a single-variable bar or line graph.

mUsing the Factor Function to Enlarge and Reduce the Entire
Graph ’

The current pointer location is used as the center point of the enlargement or reduction.
You can use the cursor keys to move the center point (pointer location) to the point you want.

e 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:

Xmin : —360 Ymin: -1.6
Xmax: 360 Ymax: 1.6
Xscl 90 Yscl : 0.5

Draw the graph.

EMEBE)(GRAPH TYPE)
(AJ(RECT)[Em
e YA\

@B(Z)(ORG)(T)(Deg) &0 \/l WV

() ) e )

Press Eim(Em) to display the Factor Input Screen.

Factor
Xfacti
2
Yfact:
2
Input the zoom factors for the x-axis and y-axis.
OEEEY Factor
Xfact:
1.5
Yfacti
2
EXIT
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s 4

Press @a)(2](x f) to redraw the graph according to the factors you have specifieq.

@em(2)(x f)

At this time, the range parameters are changed as follows:

Xmin : -240 Ymin: -0.8
Xmax: 240 Ymax: 0.8
Xscl : 90 Yscl : 0.5

Yo i
‘u can repeat the enlarge operation and enlarge the enlarged graph again.

¢ To reduce a graph

To reduce the graph for y=sinx by 1.5 times on the x-axis and 2.0 ;
on the y-axis, using the following range parameters: mes

Xmin : - 360 Ymin: -1.6
Xmax: 360 Ymax: 1.6
Xscl : 90 Yscl : 0.5

Draw the graph.

GREWE(GRAPH TYPE)
GJ(RECT)E@

G Ci)Ee
[@R)(2)(DRG) (3] (Deg) &8

VIRV

Press B ) to display the Factor Input Screen.

Factor
Xfacti

e
Yfact:

2
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jnput the zoom factors for the x-axis and y-axis.

DOEEY Factor
Xfact:
1.5
Yfacti:
2
EXIT

press @m(3)(x /) to redraw the graph according to the factors you have specified.

@m(B)(x 1) L\
D\

A\ \‘/Q
X=0 \/t

At this time, the range parameters are changed as follows:

Xmin : —540 Ymin: -32
Xmax: 540 Ymax: 3.2
Xscl : 90 Yscl 0.5

You can repeat the reduce operation and reduce the reduced graph again.

o To return a graph to its original size
Use the following operation to return an enlarged or reduced graph to its original size.

(@un)(4)(ORG)

o To specify the zoom factors within a program

Use the following format to specify the zoom factors in a program.

Factor (Xfct), (Yfct)

*When you execute the program, range parameters are adjusted in accordance with the
enlargement or reduction.

Notes:
Yo can use only positive values as zoom factors. You can also use calculations (such

as 2% 3).

+For graphs drawn in the COMP, SD, or LR 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.

*You cannot enlarge or reduce a single-variable bar or line graph.
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B Using the Overwrite Function

You can use the following format, specifying your own values for the value memory wherg
indicated, to draw more than one graph on the display at the same time.

(=) function (5] 64 (@W (T) value memory (=)@ any value (7] any value
(2]... any value (8 (1) B9 :

Notes:

*Only one value for substitution of values can be used in the above format.

*X and Y cannot be specified as the value memory.

*If simultaneous graphing (SIMUL GRAPH) is ON, graphs for each of the variable valueg
are drawn simultaneously (page 19). .

*The above format can be used with rectangular coordinate, and with inequalities only.

® To overwrite graphs

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:

Xmin: -5 Ymin: -10
Xmax: 5 Ymax: 10
Xscl : 1 Yscl : 2

E]ﬂ?APH TYPE)

(D(RECT) \ / '
M (Cis)Ee ———
() N T ] — [N \V/
GO (D (A=) i
GE0O0O0OEr .
(e '
N/Z&
N
13

N4
N
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4-8 Some Graphing Examples

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.

To graph the function y=x®—9x2+27x+50:

Use the following range parameters.

Xmin: -5 Ymin: -30

Xmax: 10 Ymax: 150

Xscl 2 Yscl : 20

@(GRAPH TYPE)

[D(RECT)BD

(R Eis)(Ee)

(o) va) (A (3 ) B () v )

BDAHIEE0)EY — '/ ! .

Example 2| To graph the function y=x*+4x3—36x2— 160x + 300:

Use the following range parameters.

Xmin: —10 Ymin : —600

Xmax: 10 Ymax: 600

Xscl 2 Yscl : 200

EREEE

BN EREEED \~ /

~ B - ) \

BEO0E \J
+115-




Programming

51
5-2
53
5-4
55
56
57
5-8
5-9

Introduction to Programming
Deleting Programs

About Error Messages
Counting the Number of Bytes
Program Commands

Using Jump Commands

Using Subroutines

Using Array Memory
Displaying Text Messages

5-10 Using the Graph Function in Programs




Chapter 5 || ;Programming |

This chapter tells you how to use the versatile program memory of the unit. Once yy,
program a calculation, you can call it up and execute it using any values you want atthe
touch of a key. .

5-1 Introduction to Programming

The following explains the basics about programming the unit. We also provide a Numbey
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.

HBTo Enter the PRGM Mode
Highlight the PRGM icon on the Main Menu and press B4 to enter the PRGM Moge,

®—COMP
@— v
P-8123456789——®

580bytes free+—®
®—Fempty

(DMode used when program is executed
A mode can be specified for each program.

@ Pointer indicating currently selected program area
Use @ and ®, or input a number to move the pointer.

(@ Program area numbers

® Amount of memory available for program storage
Total memory can be divided for storage of up to 10 programs.

(®First 13 characters of program
If a program is stored in the program area where the pointer is located, the first
13 characters of the program appear here. The message “empty” appears here is
nothing is stored in the selected program area.

ESpecifying 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.
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o To specify the calculation mode
select the program area that contains the program whose calculation mode you want to
specify, and then perform the following procedure.

EFAEWE](CAL MODE) CAL MODE
:COMP
1.COMP
2. BASE—-N
3.8D
4. LR
Enter the number that corresponds to the mode settings you want to change.

“1. COMP” ......... Computation Mode

“2. BASE-N” ..... BASE Mode

“3.8D” .t Standard Deviation Mode

“4, LR” ... Regression Mode

*Pressing returns to the PRGM Mode.

HmSelecting 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 that names the program area.

@ v
®® (r @) P—-@123456789 ‘

BChecking How Much Memory Is Used by a Program

You can check how much memory is used by a program either while the program area
list is displayed, or while you are inputting a program.

o To check memory from the program area list

Move the pointer to the number of the area whose memory status you want to check.
Press and then hold down to display the program area number along with the
number of bytes it contains.

¢ To check memory while programming
Press (#r) and then hold down @9 to display the current program area number along with
the number of bytes it contains.

P4-108 |

Program area number  Number of bytes
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EProgramming Example
The following example illustrates how to actually input a program into memory and exe-

o The following table describes the four most commonly used commands.

cute it.

® To input a program
To program the following formulas, which calculate the surface area (s

Interrupts program execution and displays a question mark to prompt for data in-
put. A value or calculation up to 127 bytes can be input in response to the prompt
that appears. The syntax for this command is: ?— <value memory name>.
No non-calculation command or multistatement can be performed while the cal-
culator is waiting for input in response to a prompt command.

and volume (V) of a regular octahedron when the length of one side (A
is known. Store program in area P5.
S=2V3A2 V=v2/3A3

ClCICICIC COMP 4
v
P-@123456789

Connects multi-statements, and interrupts program execution to display the last
intermediate result that was calculated or an alphabetic character. in manual cal-
culations, this command should be inserted at points where B8 key operation is
desired.

The display result command “ 4" causes program execution to stop while the
calculation result up to the display result command or a text message is displayed.
To resume program execution, press B8. The final result of the program execu-
tion is displayed regardless 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.

é 5@00bytes free
empty

Connects multi-statements. Execution of the multi-statements are performed without
interruption when this command is used for connection.

Connects multi-statements and performs a new-line operation. This command is
the same as “:”, except that it makes the program easier to read by putting each
statement on a different line. Use (<) to input this command.

d
[Ex)(Starts programming) _ P

FENR)=EBEECE) ?-A:2X/ 3xA2, oTo execute a program stored in memory
ERENE)EIRMA) I — To execute the program stored by the operation described above, for
| ST [ A=7,10 and 15
Length of one side Surface area Volume
FNPREEEREHAIAR] ?->A:BX/ 3XA2, 7cm (169.7409791)cm? (161.6917506) cm®
J 2+3XAA3_ 10 (346.4101615) (471.4045208)
o 15 (779.4228634) (1590.990258)
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clclClClC) COMP

v
P-@1234 56788
»

480bytes free
?-A: 2%/ 3XA2

F,a
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(DE8(value of A) ';

169. 7408781
— Disp — | ;D

pauses calculation for
E 2

display of result
168.74@8791
161.6917506

& E ]
7

1689.74@9791
i 161. 6917506

?

(DE)Es(value of A) 169. 7409791
181.69175@86

?

1

i}
346.4101615
— Disp —

g 168. 7408731
Fﬁ7181.89175®8

?

1

i}
346.4101615
L,,471‘4®45208

(The rest is omitted)

ion i i he calculation.
*|f calculation is suspended to display a result, press @.to resume the
*In the COMP Mode, you can also run a program by pressing [Frg), inputting the program

area number, and pressing E8. ‘
*When you execute a program, calculations are performed in the mode (COMP, BASE,
SD, LR) that was selected when you input the program.
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5-2 Deleting Programs

You can delete programs individually, or you can delete all programs currently stored
in memory. In both cases, you must start by pressing [@¢ and then (1] to select DELETE.

(FuKc) 1.DELETE

(1)(DELETE) DELETE
1.0NE PROG
2.ALL PROG

The following describes the items that are available in the delete menu.
“1. ONE PROG” ...... Deletes a specific program
“2. ALL PROG” ....... Deletes all programs

The following procedures cannot be undone. Make sure you do not need data any more
pefore you delete it.

o To delete a specific program
To delete the program stored in area P1.

While the delete menu is on the display, enter (i to specify ONE PROG.

(1(ONE PROG) COMP

Area specified by the pointer—
before you press (1J.

[DEL]

v

P—-@123456788
L

461bytes free
empty

Move the pointer to the area that contains the program you want to delete and press [Bxg.

(ClEE DELETE
P17

PRESS [EXE]
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Press to delete the program.

&g COMP
v
P—-0123456789
u :

481bytes free
empty

*You can press or @ to abort the delete operation without deleting anything,

® To delete all programs
While the delete menu is on the display, enter (2] to specify ALL PROG.

¢ (2J(ALL PROG) DELETE
ALL PROG?

PRESS [EXE]

Press to delete all programs.

GG COMP
v
P—0123456788

50@bytes free
empty

eYou can press or @8 to abort the delete opération without deleting anything.
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5-3 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

P—Syn ERROR- Error type

Program area where error occurred

All of the possible error messages are listed in the Error Message Table on page 152.
When you get an error message, look it up in the Error Message Table and take actions
to correct it.

5-4 Counting the Number of Bytes

The memory of this unit can hold up to 500 bytes of data. Generally, one function in 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.

When the number of bytes remaining drops to five or below, the cursor automatically
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 or deleting expanded memory.

BChecking the Amount of Memory Remaining

You can use either of the two following methods to check how much memory is available
for storage.

o To check memory in the PRGM Mode
Highlight the PRGM icon on the Main Menu and press &g to enter the PRGM Mode (page
118). :
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® To check memory in other modes
While in the COMP, BASE, SD, or LR Mode, press () {@sm)(exd .

MEMORY STATUS
MEMORY : 28
PROGRAM: 100—

Number of bytes

GRAPH (7,] used for programs
400bytes free- Remaining
memory

M Checking the Current Cursor Location

R g Pe-6

; - \J

(Current location of cursor byte #6)

The above screen remains on the display as long as is depressed.
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5-5 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

1.JUMP

FD(E)(PRGM)
2.REL

The following are the items that are available from this menu.
“1. JUMP” ......... Displays jump command menu
“2. REL” ............. Displays relational operator menu

o To display the jump command menu

AJLUMP) 1.=
2.6oto
3.Lbl
4.Dsz
5.1sz

The followung are the items that are available from this menu.

“1, Indicates conditional jump destination
“2. .. Indicates unconditional jump destination
“3. Indicates label

“4, DSZ” ....cccveenn Decrements value memory

“5. 182" .o Increments value memory

e To display the relational operator menu

2)(REL)

oohwn—
AWIVAVHI
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The following are the items that are available from this menu.

“y, =7 . Equal 5-6 Using Jump Commands
“2. %" .. Not equal
“3. > e, Greater than Generally, programs are executed from beginning to end, in the order that they are input
“4, <7 . .. Less than { into memory. This can cause problems when you want to repeat an operation a number
“5. =" .. . Greater than or equal to of times or when you want to execute a formula in a different location. Jump commands
“g <? o Less than or equal to make it possible to accomplish such operations very easily. ‘
1:3}
*The following symbols can also be used inside of programs. mAbout Unconditienal Jumps il
- An unconditional jump is one that is performed no matter what circumstances exist. To %g
“, This symbol indicates the start of a non-executable remark. Everything fr use an unconditional jump with the unit, you first identify the destination of the jump with !
Y, up until the next “»”, “:”, “ 47 or “ " symbol is treated as a rema(::] a label. Then you tell the unit at some point to go to the label and continue execution i
ou i i ; . ‘
: can use Thls symbol to include the name of your program in the first line, | of'the pngfamc-i_t. N h art i t " [
«, 9 | This symbol lnd{cates text to be shown on the display. Display text shoulg Wlt?eﬁr}tutr(‘)cgtr:) tional jump however, anoe we start program execution. ft repeats unt |
start and end with double quotation marks (page 137). we P ‘

¢
— To program the formula y = A + Bx, so that for each execution the values i
of A and B remain constant, but the value of x varies. I

Program .
2, >, A :,? —-,B,LblL1,:,?7 -, XA +,B XX 4, Goto, 1 23 bytes

Wwith this program, a prompt appears once for A and B. A prompt for X appears with each i
execution, of the ioop back to label 1 (Lbl 1). ‘

Note il
*If your program tells the calculator to go to a label that does not exist, an error message ‘*}L
(Go ERROR) appears on the dispiay. H

HAbout Conditional Jumps I
With a conditional jump you set up certain criteria and control whether or not the jump ‘1
is actually performed. Look at the following format. kl

f If true J
. Relational . : .
Left side operator Right side = Statement { ‘ } Statement

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.
True when L and R are equal; false when L and R are not equal
True when L and R are not equal; false when L and R are equal
True when L is greater than R; false when L is less than or equal to R 1
True when L is less than R; false when L is greater than or equal to R
True when L is greater than or equal to R; false when L is less than R
True when L is less than or equal to R; false when L is greater than R
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® 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 zerg
is input, the program ignores it and prompts further input.

Program
Lbl,1,:,?, >, 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
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,:,Go o,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.

HAbout 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 x0
&0

Isz  Memory name : Statement { : JL Statement
4

Memory contents =0

Memory contents %0

d
Dsz Memory name : Statement { : } Statement
4

Memory contents =0

=130~

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 is
executed. If the content of the value memory becomes 0, the next statement is skipped.

o 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, ¢,
Lhl, 1,:,?,-,B,:,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 (Lbi 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=VosinSt—%gtz, with g=9.8.
The effects of air resistance should be disregarded.

Program
Deg,:, 0,~,T,:,?,~,V,:,?2, >, 8§,
Lbl, 1,:,1s2, T,:, V, x,sin, S, x, T, —,
9,+8, x,T,x2 +,2, 4,Goto, 1 38 bytes

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.
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5-7 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 areag
are jumped to is called a “main routine”. The areas jumped to from the main routine arg
called “subroutines”.

) . Subroutine
Main routine —\

PO /-* P3
1 /_

Prog 3]
i /-+ P2 P4 -»Paag A
Prog 4] Prog 8. rog 9 '
Prog 2 gt/ —+— i ‘;\‘_ i i) N SR
i i Level 1 Level 2 Level 3 Level 4
]

/

To input the command to jump to another program area, press [Peg), followed by the name
of the program area you want to jump to.

Prog 2 — Jumps to program area 2

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 prcgram area.
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HSubroutines Save Memory
Note the following two programs.

PO Fix,3,:,?, —, A :,2 %,V ,3 X,A x2 4,

V,2 +,83 x,A"3 23 bytes
P1 Fix,3,:,?2 -,A:,V,3 x, A x% 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,:,.2, =, A, 5,V , 3 x, A x2 12 bytes

P8 V7,2 +,8 x,A, "3 8 bytes
Main routines

PO Prog, 9, :, Ans, %, 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 subrou-
tines is 38, for a saving of 7 bytes.

When you execute the program in program area PO, 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 [, 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.
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5-8 Using Array Memory

In addition to the individual value memories, the unit gives you array memory capabij;-
ties. Note the following.

Value Memories Array Memories

A A[0] B[-1]
B Al1] B[0]
c Al2] B[1]

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].

M Argay 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,:,2,-,B,:,3 -,C,:, 4 —-,D,:,

5 —-,E :6 —-,F:7->,G, 8 —~,H,:,

9,-,1,:10 -,J 40 bytes
Using array memories

0,-,2Z,:,Lbl,1,:,Z +,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 memories

Lbl, 1,:,?, =, Z, 1,

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,=,G, 4,2, =,8,=,H, 4,

Z, =,9 =1 4,72, =,1,0,>,J, 4,

Goto, 1 70 bytes
Using array memories

Lbl,1,:,?, =, Z,:, A [,Z —,1,], 4,

Goto, 1 16 bytes
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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.

H 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[23] A[24] A[25] A[26] A[27]
B[22] B[23] B[24] B[25] B[26]
C[21] C[22] C[23] C[24] C[25]

A[OTA[1]A[2]A[3]A[4]A[S]A[6]
B[-1]B[0]B[1]B[2]B[3]B[4]B[5]
Cl2] C[-1]1C[0]1C[1]C[2]C[3]C[4]

G[-6] G[-6] G[-4] G[-3] G[-2] G[-1] G[.Ol G[:17l G[18] G[19] G[20] G[21]

X[.OIX[1]X[2]X[3]X[4]
Y[-11Y[O]Y[1]Y[2]Y[3]
z[-2]Z[-1]1Z[0]Z[1]Z][2]

This means that you must be careful when using array memories that you do not overlap.

B 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 C[16]
(value memory S) through C[30] (value memory Z[7]).

1, =, A, :, Defm, 7, :,

Lbl, 1,:,?, -,C [LAL:,
?,->,CLA +,151:,

Isz, A, : ,A, , 1,6, =>, Goto, 2, :, Goto, 1, :,

Lbl, 2, :, 1 —>, , 5, ?, —, B,

B, =,0, => Goo 5,

Lbl, 3, , B, =,C | A ] Goto 4, :,

Dsz, A, ,Goto 3 : Go 0,

Lbl, 4,:,C, [, A, 51, A Goto, 2,:,

Lbl, 5 98 bytes
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The above program uses value memories as follows:

x data
C[1] C[2] CI[3] C[4] C[5] C[6] C[7] C[8] C[9] CJ[10]
D E F G H 1 J K L M

C[11] C[12] C[13] C[14] Cj15]
N (o) P Q R

y data
C[16] C[17] C[18] C[19] C[20] C[21] C[22] C[23] C[24] C[25]
S T w Y z Z(1)  Z(2)

C[26] C[27] C[28] 0[291 C[30]
Z(3) Z(4) zZ(63) Ze) Z7)

This version is identical to Example 1, except that a different letter is
used for the x and y data names.

1, —f, A, :, Defm, 7, :,
Lbl, 1,:,?, -, C,[LA ],

2R LAL:

Isz, A, :, A, = 1 6, =, Goto, 2, :, Goto, 1, :,
Lbl, 2,:,1,5, =, A,: ’7, -,B,:,

B, =,0, =>,G , 5,

Lbl, 3,:, B, =, C, [, A ], =, Goto, 4, :,

Dsz, A, :, Goto 3, :, Goto, 2, :,
Lbl, 4,:, R, [, A, ], 4, Goto, 2, :,
Lbl, 5 92 bytes

This above program uses value memories as follows:
x data

Cl] C[2] C[3] Cl4] C[5] Cl6] C[7] C8] C[9] C[10]
D E F G H ! JK 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]
Z3) Z4) Z(5) z6) 7

Note that in the above two programs the Defm command was necessary to increase the
number of value memories.
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5-9 Displaying Text Messages

Text, numbers, and symbols can be displayed by programs as messages that prompt
input or other actions. You can tell the program to display the name of the variable that
will be assigned an input value so the operator can better understand what is required.
Note the following example.

Statement Display
Without text ? — X ?
With text “X="7? = X X=7?

As you can see, the text prompt makes it much easier to understand what input is required

by the program.

Messages can also be used to explain the meaning of a displayed result.

Lbl,0,:,",N, =,",?2,-,B, ~,C, 1,

0, -, A,

Lbl, 1,:,C, =, 2, =, C, :, Frac, C, =, 0, =, Goto, 3, :,

Isz, A, :,C, =, 1, =, Goto 2, :, Goto, 1, :,

Lbl, 2,:,”, X, =,”, 4, A, 4, Goto, 0, :,

Lbl, 3,:, ", N, 0, 7, 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:

N="?

@©)E)E)Ee X=

G5) 12
5] N="?

EBOEEEY NO
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Text that is longer than 14 characters is displayed in two lines. When text is at the bottom
of the display, the entire screen scrolls upwards.

ABCDEFGHIJKLM

§ After a while

ABCDEFGHIJKLM
NOPQRSTU
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5-10 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 Ymin: -120
Xmax: 10 Ymax: 150
Xscl 2 Yscl : 50

First, program the range parameters. Note that parameters are separated by commas.
Press (&g at the end.
Range, (=), 1,0,%,1,0,%,2,%,(-),1,2,0,°,1,5,0,°,5,0

Next, program the equation for the first graph. Press B8 at the end.
Graph, X, *, 4, -, X,*, 8, -, 2,4, X, x%, +,4, X, +,8,0

Finally, program the equation for the second graph.
Graph, 1,0, X, —, 3,0 Total: 49 bytes

N
Graph Y=X~4-X
r3-24X2+4X+80
o

Graph Y=18X-3
"]

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. T‘his will cause execution to stop after the first graph is drawn. To resume
execution, press [&s.
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Appendix A Power Supply

This unit is powered by two AAA-size (LR0O3 (AM4) or UM-4) batteries.

BWhen to Replace Batteries

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.

Low battery!

*Be sure to replace batteries at least once every two years, no matter how much you
use the calculator during that time. *

«All datd stored in memory is cleared whenever you replace batteries or if battery power
drops below a certain level. Be sure to keep written copies of all important data to avoid
losing it due to low battery power.

The batteries that come installed in this unit when you purchase it are for factory test
purposes, so they will probably not provide normal service life.

HReplacing Batteries

RESeT

(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 the two old batteries.

(@ Load two new batteries into the calculator so that
their positive @ and negative & ends are facing
properly. Be sure to replace all two batteries with
new ones.

=3

(® Replace the battery compartment cover, sliding
it in the direction opposite that indicated by the

(® Perform the RESET operation described on page
144,

©
i=r="
E]
B4
e
©

B
&3]
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Data stored in memory can be corrupted or lost if battery power drops below a certain
level. When this happens, you must perform the RESET operation to restore normal oper-
ation. Note that the RESET operation clears all data from memory. Because of this, you
should be sure to keep written copies of all important data to avoid losing it due to low
battery power.

Precautions: ) ) o

Incorrectly using batteries can cause them to burst or leak, possibly damaging the interior

of the unit. Note the following precautions: o

«Be sure that the positive @ and negative © poles of each battery are facing in the proper
directions.

eNever mix batteries of different types.

eNever mix old batteries and new ones.

eNever leave dead batteries in the battery compartment.

eRemove the batteries if you do not plan to use the unit P "
for long periods. . ,,
«Never try to recharge the batteries supplied with the unit. "g) ]

Do not expose batteries to direct heat, let them become E ;

shorted, or try to take them apart.
(Should a battery leak, clean out the battery compartment of the unit immedia.ltely, taking
care to avoid letting the battery fluid come into direct contact with your skin.)

Keep batteries out of the reach of small children. If swallowed, consult with a physi-

cian immediately.

W About 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 8.
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Appendix B To Reset the Calculator Resetting the calculator initializes the unit to the following settings.
You should perform the RESET operation whenever you want to initialize the calculator, Item Initial Setting
Warning! Mode COMP
rning! -
The procedure described here clears all memory contents. Never perform this operation Unit of Angular Measurement Deg
unless you want to totally clear the memory of the calculator. Norm Norm 1
If you need the data currently storeq in memory, be sure to write it down somewhere be. BASE-N Dec
fore performing the RESET operation. Value M - o
alue Memories . ear
POTo :set the calculator Expanded Memory Clear
ress pen to display the Main Menu, and use the cursor keys to highlight the RESET icon
’ . Ans Memory Clear
And then press Eg.
Graphic Display Clear
RESET 0OK®? Text Display Clear
: Y . Graphic Function Memory Clear
EEESS [EXE] Program Clear
NO : Input Buffer Ciear
PRESS [EXIT] Replay Memory Clear

*|f the calculator stops operating correctly for some reason, use a thin,
pointed object to press the RESET button on the back of the calcula-
tor. This should make the RESET confirmation screen appear on the

Press [&€ to reset the calculator, or to abort the reset operation.

GG %k %k %k %k ok 5k %k %k %k % %k % % display. Perform the procedure described above to complete the
RESET operation.
MEMORY
ALL CLEARED! RESET button
3%k 3k 3k sk ok 5k ok 5k sk 5k % %k %

RESET
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Appendix C Function Reference

B Manual Calculations

¢

(see page 60,
85)

Mode COMP Mode Arithmetic and function calculations
specification (see page 16)
BASE Mode Binary, octal, decimal, hexadecimal conver-
(see page 16) | sions and calculations, logical operations
SD Mode Standard deviation calculations (1-variable
(see page 16) | statistical)
LR Mode Regression calculations (paired variable
(see page 16) | statistical)
Statistical graph | SD Mode For production of single variable statistical

graphs (bar graphs, line graphs, normal
distribution curves)

LR Mode
(see page 62,
87)

For production of paired variable statistical
graphs (regression lines)

Functions

Type A functions

Function command input immediately after
numeric value
[x2, x=1, x!, °° 7]

Type B functions

Function command input immediately before
numeric value
sin, cos, tan, sin-*, cos-1, tan-", sinh,
[cosh, tanh, sinh-", cosh-1, tanh-1, log, J
In, ex, 105, V_, ¥, etc.

Binary, octal,
decimal,
hexadecimal
calculations
(see page 37,
38)

Setting number
system

Decimal .............. (@) (Dec) s
Hexadecimal ...... 2)(Hex) B8
Binary ... ..@)(Bin)E
Octal ....ccccevenn. (@)(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 .............. (6)(d~o0)A3(d)

Hexadecimal ...... (€(d~o)2(h)

Binary .....c.c...... (&)(d~0)B)(b)

Octal .....ccccecvenenne (€J(d~o)@(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

XNOr .......... Exclusive negative logical sum of
each bit

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 V™ A (A to the 1/Bth power), J
Pol (A, B), Rec (A, B)
*A and B are numeric values.
Immediately Displayed value changed with each press of a
executed key.
functions [ENG, ENG, S

Standard
deviation
calculations
(see page 60)

Data clear

@m(E)(CLEAR)(Z)(Sc)Ed

Data input

Data [;frequency]
*Frequency can be omitted.

Data deletion

Data [;frequency]
*Frequency can be omitted.

Result display

Number of data (7) ..... ERI(CAL)E)(n)ED
SUM (ZX) ceeeveerirnenennes EE)(CAL)GE)(Zx)EE
Sum of squares (Zx?) . BRA(CAL)E)(Zx?)EE
Mean (X) -ocoeeeeccrens ERD(CAL) (X ) B8
Population standard deviation (xon)

............................... E@WD(CAL)(Z)(xon)ES
Sample standard deviation (xan-1)

............................... EEM(CAL)E) (xon- ) &8
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Regression Data clear [Fug) CLE
calculations - =X ADENSOE
(see page 62) Data input

x data, y data [;frequency]
*Frequency can be omitted.

Data deletion

x data, y data [;frequency]
*Frequency can be omitted.

Result display

Number of data (n)

................ mOEJ(CAL)2)(Z
Sum of x (Zx) ( EBEmE

................ ) (CAL
s 5 (CAL@)(Z)D(Zx)E.

................ m@OE)(CAL) R () E)N(Ey) @
Sum of squares of x (Zx2)

................ ERE)(CAL)2)(Z)A)(Zx)E

Sum of squares of y (£y?)

................ EOE(CAL) @) () @z y2) B8

Sum of products of x and y (Zxy)
................. R (CAL)@)(E)E)(Zxy) B

Mean of x (¥)

................ E@R(T)(CAL)G)(DEV)@(*)E3
Mean of y (¥)

...... ER(CAL)GJ(DEV)@)(7)Ea
Population standard deviation of x (xox)

....... (T)(CAL)GI(DEV)(@)(xon)E8
Population standard deviation of y (yon)

................ EX)T)(CAL)@(DEV)(E)(yor)Ed
Sample standard deviation of x (xon-1)
................ R (CAL)GI(DEV)(E)(xon-1)E8
Sample standard deviation of y (yon-1)
................ EE)(CAL)E(DEV)(E)(yon-1)E8
Constant term of regression formula (A)

....... e EB()(CAL)E)(REG) D(A) B8
Regression coefficient (B)

....... R )E)(CAL)B)(REG)(2)(B)Ea
Correlation coefficient (r)
[T ERE](CAL)EB(REG)(E)(r) B8
Estimated value of x (%)

s— W) (CAL)E)(REG)([@)(%)E3
Estimated value of y ($)

................ ER()(CAL)BE)(REG)(E)(5)E8

Special
functions

Ans

The latest result obtained in manual or pro-
gram calculations is stored in memory. It is
recalled by pressing B .
*Mantissa of numeric value is 15 digits.

Replay

sAfter calculation results are obtained, the for-
mula can be recalled by pressing either @ or
®.

«If 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 26.

Memories can be expanded in units of one up
to 24 (for a total of 50).

Ten bytes are required for one memory.
number of memories B8.
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Graph function

Range

Graph range settings

Xmin ......... Minimum value of x

Xmax ........ Maximum value of x

Xscl ...ueeee. Scale of X-axis (space between
points)

Ymin ......... Minimum value of y

Ymax ........ Maximum value of y

Yscl coveennen Scale of Y-axis (space between
points)

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.
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HMProgram Calculations

Program input

Calculation
mode

Mode that conforms with program specifi

pecified by:
EMEB(I(CAL MODE)T)(COMP), (@(BASE{W'
N), (8)(SD), (3}(LR))

Program area
specification

Cursor is moved to the desired

program area
name (PO through P9) using @ or ®
is pressed. rand

Program
execution

Program area
specification

Execution starts with program area name
B9.
Program area name: PO through P9

Program editing

Program area
specification

Cursor is moved to the desired

program area
name (PO through P9) using @ or ®
is pressed. - and

Editing

g):rz&:r g.moved to position to be edited using

*Press correct key for corrections.

*Press [ for deletions.

-Press EF([ to specify insert mode for
insertion.

Program delete

Deletes specific

Press E)(1)(DELETE)E)(ONE PROG).

program Then move the cursor to the desired program
area name (PO through P9) using @ and ®
and press B9, ’

Clears all Press @0(](DELE

oo, ( TE)(2)(ALL PROG)ES.
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Program
commands

Unconditional
jump

Program execution jumps to the Lbl n which
corresponds to Goto n.
*n=0 through 9

Conditional
jumps

If conditional expression is true, the statement
after “=” is executed. If not true, execution
jumps to the statement following next ““«”,
o op AT

True Jd
A
Not true
(FD: Formula
(R): Relational operator
(S): Statement

*The relational operator is:
=, %, >, <, =, .

Count jumps

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
CdT e or AT

Increase

Memory .

152 “hame

When(WD*0 - 4 }

:

When(WD=0

Dsz Me

name

Decrease
When(WD=0 - 4
{ 4 }

When(V D=0
(SD: Statement
(¥D: Value in memory

Subroutines

Program execution jumps from main routine to
subroutine indicated by Prog n (n=0 through
9). After. execution of the subroutine, execution
returns to the point following Prog 7 in the

original program area.
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Appendix D Error Message Table

Mem ERROR

(@ Specified expanded value
memory does not exist.

@ Not enough memory to expand
value memories specified
number.

(® Not enough memory to store
statistical data.

(@®Not enough memory to hold
function input in the Graph
Mode for graph drawing.

(D Use EimEm) to correctly expand
the number of value
memories.

@e®
eKeep 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.

eDelete no longer needed data
to make room for the new
data.

Arg ERROR

Incorrect argument specification
for a command that requires an
argument.

Correct the argument.

*Sci n, Fix n: n = integer from 0
through 9.

eLbl n, Goto n: n = integer from
0 through 9, or alpha character
from A through Z.

*Prog n: n = 0 through 9.

eDefm n: n = integer from 0 up
to the number of remaining

bytes.

Message Meaning Countermeasure
Syn ERROR | (DCalculation formula contains | @ Use @ 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 | M Calculation result exceeds cal- | ©@®)
culation range. Check the input numeric value
(@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.)
Go ERROR | ®MNo corresponding Lbl n for (D Correctly input a Lbl n to cor-
Goto n. respond to the Goto n, or
@ No program stored in program delete the Goto n if not
area Prog n. required.
(@Store a program in program
area 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.
eTrace 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 caiculations.
eDivide the formula into two or
more parts.
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Appendix E Input Ranges

Function

Input range

Internal
digits

Accuracy

Notes

Internal

Rec
(r, 6)

0=r<1x101

(DEG) 161 <9x10°
(RAD) 161 <5x107 srad
(GRA) 161 <1x10'°grad

15 digits

As a rule,
accuracy is
+1 at the
10th digit.

However, for tang:

161 %90(2n + 1):DEG
161 xn/2(2n+ 1):RAD
161 %100(2n+1):GRA

01

—
011

lal, b, c<1x1010
O=b, c

lxl <1x10%0
Hexadecimal display:
| x| =2777777.777

~ ()

x>0:

-1x10'%< ylogx< 100
x=0:y>0

x<0:

y="'m(" is an integer)
However;

1 ><10‘°°<%Iog 1x1 <100

y>0:xx0
“1x 1o1°°<% logy <100
y=0:x>0

y<0:x=2n+1, 1

n

(n%0, n is an integer)
However;
~1x10<lioglyl <100

ab/c

*Results

Total of integer, numerator
and denominator must be
within 10 digits (includes
division marks).

e|nput

Result displayed as a
fraction for integer when
integer, numerator and
denominator are less than
1x 107,

Function Input range digits Accuracy Notes
sinx | (DEG)Ixl<9x10% As a rule, | However, for tanx:
cosx | (RAD)!x| <5x107zrad 15 digits accuracy is| IxI ¥90(2n+1):DEG
tanx | (GRA)IxI<1x 10'grad S| 4 1 atthe | IxI =/2(2n+1):RAD
10th digit. | |x| %100(2r + 1):GRA
in-1
sin ,1x Ixl =1
cos™'x . ,
tan—'x | Ix| <1x100
sinhx | x| < 230.2585092 Note: For sinh and
coshx == tanh, when x=0, errors
" " are cumulative and
00
tanhx | Ll <1x10° accuracy is affected at
a certain point.
sinh~'x | |x| <5x10%
cosh~'x | 1=x<5x10% . ”
tanh-1x | IxI <1
10gx | 4 % 10-98 < x<1x 1010 . .
Inx
10¥ -1x10<x<100
ex —1x 1010 " "
<x=230.2585092
Vx | 0=x<1x101%0
x? x|l <1x10%°
1/x Ixl <1x10'0 xx0
¥x | Ixl<1x 100
x! O0=x=69 ,
(x is an integer) "
Result<1x 1000
nPr- | n, r (n and r are integers) " "
nCr |O=r=n,
n<1x10"
Pol (x, y)| Vx2+ 32 <1x 101 ” .
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SD
(LR)

Ix|<1x10%°

lyl<1x10%°

Inl<1x1010

xon, yon, X, y, A, B, r:
nx0

xon-1, yon-1:n%0, 1
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Function Input range

BASE-N | Values after variable within following range:

DEC: —2147483648 =< x=2147483647

BIN: 100000000000 =x
=111111111111 (negative)
0=x=011111111111 (0, positive)

OCT: 20000000000 = x < 37777777777 (negative)
0=x=17777777777 (0, positive)

HEX: 80000000 = x = FFFFFFFF (negative)
0=x=7FFFFFFF (0, positive)

*Errors may be cumulative with internal continuous calculations such as x”, Wy, x!, ¥x
sometimes affecting accuracy.
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Appendix F Specifications

Model: x-7300G

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; ; random numbers; internal round-
ing; fraction functions; engineering calculations; negative signing; exponential notation
input; parenthetical calculations; coordinate transformations; number of decimal place
and significant digit specification

Binary, octal, decimal, hexadesimal calculations:
Binary, octal, decimal, hexadesimal arithmetic operations, conversions, negation (two’s
complement), logical operations

Statistics:

Standard deviation: number of data; mean; standard deviation (two types); sum; sum
of squares.

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: 26 standard, expandable up to 50

Calculation range:
1 x 10-9 to 9.999999999 x 10% and 0. Internal operation uses 15-digit mantissa.

Exponential display: Norm 1: 10-2 > |xI, |x| = 10"
Norm 2: 10-° > IxI, Ix| = 10%

Rounding:
Performed according to the specified number of significant digits and number of speci-
fied decimal places.

Graph functions

Built-in function graphs (rectangular coordinates):
(20 types) sin, cos, tan, sin~, cos~", tan-1, sinh, cosh, tanh, sinh-", cosh-", tanh-1, log,
In, 10%, ex, x2, v, %", x~*
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Graph types: Rectangular coordinate graphs: y=f(x)
Inequality graphs: (y>f(x), y<f(x), yzf(x), y=f(x))
Single-variable statistical graphs (bar histograms, line graphs, normal
distribution curves)
Paired-variable statistical graphs (regression line)

Graph memory: Graph function storage, editing, selection, drawing

Graph functions: :
Range specification; overwrite, trace, plot, line, scroll, zoom, box and factor zoom ( x f,
x /1, ORG) capabilities

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: 10 maximum (PO to P9)
Check functions: Program checking, debugging

Program area: 500 bytes maximum

Display system:
13-character x 6-line liquid crystal display; 10-digit mantissa and 2-digit exponent for cal-
culations; displays binary, octal, hexadecimal, sexagesimal values, fraction

Power supply: Two AAA-size batteries (LRO3 (AM4) or R03 (UM-4))
Power consumption: 0.05W

Battery life: Approximately 2,000 hours (continuous display of initial screen) type
LRO3 (AM4)
Approximately 1,000 hours (continuous display of initial screen) type
RO3 (UM-4) .
Approximately 2 years (power switch off) with LR03 (AM4)/R03 (UM-4)

+158-

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: 17.5mmH x 77mmW x 157.5mmD (3/2”’H x 3""W x 6'/s”’D)
Weight: 120g (4.202) including batteries

Accessories: Hard Case
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