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

NOTICE

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

* Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and receiver.

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

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

FCC WARNING

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

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

Connector SB-62 Power Graphic Unit to Power Graphic Unit
Connector FA-123 Power Graphic Unit to PC for IBM/Macintosh Machine

@ CASIO ELECTRONICS CO,, LTD.
Batterij niet weggooien, Unit 6, 1000 North Circular Road,
maar inleveren als London NW2 7JD, U.K.
KCA

Important!
Please keep your manual and all information handy for
future reference.

IBM is a registered trademark of International Business Machines Corporation.
Macintosh is a registered trademark of Apple Computer, Inc.
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BEFORE USING THE CALCULATOR
FOR THE FIRST TIME...

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

1. Making sure that you do not accidently press the key, slide the case onto the
calculator and then turn the calculator over. Remove the back cover from the calculator

by pulling with your finger at the point marked (1.

2. Load the four batteries that come with calculator.

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

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

4. Replace the back cover, making sure that its tabs enter the holes marked 2) and turn
the calculator front side up. The calculator should automatically turn on power and
perform the memory reset operation.

MAIMN MEMORIES
CLERRED!

Fre== CMEMU] EEY
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5. Press (MENU).

* If the Main Menu shown to the right is not on the display,
press the P button on the back of the calculator to

perform memory reset.

— P button

= : FIATH MEMU Zsszzss
U = TAT SRPHTELIL HA
iy B m
RECUR |COHICS [ERLA  |FEGH
g X0 g =)
TAS  [ALGEEEA| TUTOR [LINK
Jnds = S EME

6. Use the cursor keys (@, @, @, ®) to select the SYSTEM icon and press
[Exg), then press (F2)( < ) to display the contrast adjustment screen.

7. Adjust the contrast.
e The ® cursor key makes display contrast
e The @ cursor key makes display contrast

darker.
lighter.

e [F1)(INIT) returns display contrast to its initial default.

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

19990401
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1
Quick-Start

Quick-Start

Welcome to the world of graphing calculators.

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

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

Press | D] |7

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

TURNING POWER ON AND OFF

To turn power on, press |AC/ON.

OFF
To turn power off, press |SHIFT AC/ON].

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

USING MODES

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

To select the RUN-MAT Mode

MENU] to display the Main Menu. .’;.u: 1R spnﬁIHﬁnp;HEHIEIDW

1
RECUR I:l:I E5|EEL|F| FRGHM
+

1. Press

..H::

-:|=|5 ALGEEEA| TUTOR LI{
:':d:l: x-l-'r \1-

19990401
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Quick-Start
2. Use @ @ (@ to highlight RUN - MAT

and then press |EXE

This is the initial screen of the RUN - MAT Mode,
where you can perform manual calculations,
matrix calculations, and run programs.

BASIC CALCULATIONS

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

Example: 15 x 3 + 61

1. Press AC/ON to clear the calculator.

2. Press (1] [5] [X] (3] (4] [6] [ 1] [EXE]. [1==3+El 186

Parentheses Calculations
Example: 15 x (3 + 61)

1.press [1]) |5]) IX] (] (3 15w3+6l 1616
[;_ 61 ) [EXEl 13xCE+E10 25
MAT

Built-In Functions

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

Example: 25 x sin 45°

Important!

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

19990401
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Quick-Start

SET UP .S
1 e D) (B8 T

. Press to display the SET UP screen. Dran Tvpe : Conpnect.
Derivative f0ff
Hrale tRad
ComFlex Mode:Real
Coard R

ComPl D [HEX [Ein (0G|

2. Press @ @ @ @ F 1) (Deg) to specify

degrees as the angle unit.

3. Press |ESC] to clear the menu.

4. Press [AC/ON| to clear the unit.

5. press (2] (5] (X] [sin] (4] |5] [EXE). LHESIN AT o rrecass

MAT

REPLAY FEATURE

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

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

1. Press @ to display the last calculation.

2. Press @ twice to move the cursor (.3) to 4.

3. Press |DEL| to delete 4. £3HEIN 33 2A.4T7EeE111

4. Press E'

5. Press |EXEJ to execute the calculation again.

MAT

19990401

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

4
Quick-Start

FRACTION CALCULATIONS

You can use the al%- key to input fractions into calculations. The symbol “ a4 ” is used
to separate the various parts of a fraction.

Example: 1 15/,5 + 37/4

1. Press AC/ON]

[1])(6] [¥] [3] [7]) [a%
[9] [Exg] .
Indicates 6 7/;44
FHAT

Converting a Mixed Fraction to an Improper Fraction

d/c

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

improper fraction.
d/c

Press [SHIFT| {a% again to convert back to a mixed fraction.
1,15.16+37T.49

271,144

HAT |

Converting a Fraction to Its Decimal Equivalent

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

Press a’% again to convert back to a fraction.

1.15.1e+37,9
£.845611111

19990401
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Quick-Start

1

EXPONENTS
Example: 1250 x 2.06°
. Press [AC/ON) .
press |1 (2] [5] (0] [X](2][<][0][6
. Press |/\] and the * indicator appears on the display.
. Press |9 ] . The 75 on the display indicates that 5 is an exponent.
. Press |EXEJ. L. B 370, 96297

19990401
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Quick-Start

o=
Sew-

GRAPH FUNCTIONS

The graphing capabilities of this calculator makes it possible to draw complex graphs
using either rectangular coordinates (horizontal axis: x ; vertical axis: y) or polar
coordinates (angle: 6 ; distance from origin: r).

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

Example1: To graphY = XX+ 1)(X-2)
1. Press |MENU) .

2. Use @ @ @ @ to highlight Er*..aF-h Func %=

GRPH -TBL, and then press |EXE]. NI

3. Input the formula.

x61) (JKen) (F (1] DO L
d xe1 (=] (2 D] (exe L

e

Ye&:

4. Press |F5) (DRAW) or |EXE| to draw the graph. }

\/

TERCEIZOOMEETCHE-ZLNITRELT = |

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

1. Press |F4}(G-SLV) to display the pull-up menu.

19990401
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Quick-Start

2. Press (1] (Root). TI=ReRe :j—g:-

Press @ for other roots. [r [\-/

FoaT

u=r] =0

Example 3: Determine the area bounded by the origin and the X = —1 root obtained
for Y =X(X + 1)(X-2)

1. Press |ESC| |[F4 (G-SLV)@.

TERCEIZOOMERTE THELI [=

2 Press | 8 (fdx). V1=MOH+1 2 0H-20

AV

n=0
3. Use @ to move the pointer to the location where
X =—1, and then press |EXE]. Next, use @ to
move the pointer to the location where X = 0, and [\ ,l"
. . . LOWER=-1 UFFER=0
then press |EXE| to input the integration range, fdz=0. 4| EEEEEEEE

which becomes shaded on the display.

19990401

Downloaded from www.Manualslib.com manuals search engine

o=

Cew



http://www.manualslib.com/

8
Quick-Start
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DUAL GRAPH

With this function you can split the display between two areas and display two graphs
on the same screen.

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

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

SET UP
1. Press |CTRL (F3 @ @ @ F2] G+G) b Tree  Eonaet

to specify “G+G” for the Dual Screen setting. Grarh Func =0

imud rarh &
Derivative 0ff
Backaround :Horne J
T+GIa+E GtaT [ OFF |

i i 5 h+i5 h Y=
2. Press |ESC], and then input the two functions. ?TEEELT??H—E}
X610 LCJWAT 1) 1) O ﬁ%
[ ] xer1 [_] [2 ) | [EXE EE
X6T) (4] (1) (] [2] [Exe 0 = ) T
3. Press |F5] (DRAW) or (EXE] to draw the graphs.
A

/AN

TERCEIZOOMEETCHE-SLI Re-G] - |

BOX Z200M

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

1. Press |F2) (zoowm) [ 1 ] Box).

l
|

2. Use @ @ @ @ to move the pointer H=I:I.E/I]!EE{|53 he-0.3

to one corner of the area you want to specify and
then press |EXE] .

19990401

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

9
Quick-Start

Move the pointer so the box encloses the area
you want to enlarge.

3. Use @ @ @ (I tomove the pointer ?}m ‘ ’
/1N

again. As you do, a box appears on the display.

#=-1.62580BUS]  Y=1.1

4. Press |EXE], and the enlarged area appears in the
inactive (right side) screen. E'] }

AN L

TRACEIZ00MEETCHG-SLU IRe-G1 - |

DYNAMIC GRAPH

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

Example: To draw graphs as the value of coefficient A in the following function changes
from 1to 3

Y = AX?

1. Press |MENUJ .

2. Use @ @ (¥ to highlight DYNA, EW

and then press |EXE NI

3. Input the formula. Dwvnamic Funcily'=
A Y1B8AxE
ALPHA) (x.6) (x.67) (2?3 (ExE "_,Mg
N5
Y&

SELIDEL ITYFEIVAR TRELT - |

19990401
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4. Press

Fa

10
Quick-Start

(VAR) |1 J [EXE| to assign an initial value

of 1 to coefficient A.

5. Press

F2

(RANG) 1] (EXE] [ 3] |EXE] |1

EXE] to specify the range and increment of change

in coefficient A.

6. Press

7. Press

ESC) .

F6

(DYNA) to start Dynamic Graph drawing.

The graphs are drawn 10 times.

19990401
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TABLE FUNCTION

The Table Function makes it possible to generate a table of solutions as different
values are assigned to the variables of a function.

Example: To create a number table for the following function

Y = X (X+1) (X-2)
1. Press |MENU| .

2. Use @ @ @ @ to highlight |EE!P?_EPh Func  =4=

GRPH - TBL, and then press |EXE]. -.-35

3. Input the formula. Erarh Fumc  1v=
x61) (A Ken (#) (J O o ——
CIIXeTI =]12]1) ] [ExE v
Yo
YE:
SEL | DEL I TYFE [GHEMIDRAWT |

4. Press |F6) (>)|F5) (TABL) to generate the number 5wl
table. [-] j
= 1}
3 2
4 un i
EDITIDELAIRe-Tlg-CoMlg-FLT] [ |

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

19990401
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Handling Precautions

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

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

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

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

* Replace the main batteries once every 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.

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

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

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

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

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

e When the “Low Main Batteries!” message or the “Low Backup battery!” message appears on the
display, replace the main power supply batteries or the back up battery as soon as possible.

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

e |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 Reset operation to clear the
memory and restore normal key operation.

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

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

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

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

19990401
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Be sure to keep physical records of all important data!

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

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

p

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

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

* The options described in Chapter 10 of this user’s guide may not be available in certain
geographic areas. For full details on availability in your area, contact your nearest CASIO
dealer or distributor.

19990401
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Getting Acquainted
— Read This First!

About this User’s Guide

® (sHF]) (23(v )

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

eFunction Keys and Menus

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

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

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

eMenu Titles

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

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

19990401
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Getting Acquainted

eGraphs

As a general rule, graph operations are shown on
facing pages, with actual graph examples on the right
hand page. You can produce the same graph on your
calculator by performing the steps under the Procedure : :
above the graph. e 1y
Look for the type of graph you want on the right hand
page, and then go to the page indicated for that graph.
The steps under “Procedure” always use initial RESET
settings.

5-1-1 5-1-2
Sample Graphs Sample Graphs

The step numbers in the “SET UP” and “Execution” sections on the left hand page
correspond to the “Procedure” step numbers on the right hand page.

Example:
Left hand page Right hand page
3. Draw the graph. @ (F5) (DRAW)(or ()

e Command List

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

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

ePage Contents

Three-part page numbers are centered at the top of
each page. The page number “1-2-3”, for example,
indicates Chapter 1, Section 2, page 3. Dispiay H Drapiay H

e Supplementary Information

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

# indicates a note that provides general information about topic covered in the same section
as the note.
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1-1-1
Keys

COPY

PASTE SETUP CAT/CAL G<T H-COPY

o)
ISHIFTI ICTRLI IOPTNI IMENUI

V-Window

[A-LOCK PRGM r

o Qut

[1ueen) (vars) (A ] (esc]

A 10 B eX sin-' D cos™!' E

ﬁmf@l—] sin l'cﬁl—]

tan-' F
tan

dic G

r

H

1 X' J

m[sz[(J[)J[ 1=

7 8 9 ||DEL][AC™

P Q R { S } T
4 5 6 X =

List U Mat \s w [ X 1 Y
V(1] 2])[3])[+][-
IIII i Z = SPACE T »  Ans ol
C * [|EXP|| =) ||EXE
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l Key Table

Page Page Page Page Page Page

COPY | 1-3-5| PASTE | 1-3-5| seTuP | 1-7-1 CAT/CAL| 1-3-5 | G+ T | 5-3-4 |H-COPY|10-6-1

S0 75 S I | R 7 R T | R W

V-Window | 5-2-1
SHIFT] | 1-1-3|[CTRL)| 1-3-4|[0PTN] | 1-4-1 |[MENU] | 1-2-1

—1-6-1| —2-4-4
[A-LOCK PRGM r ¥ g QuIT

ALPHA]| 1-1-3||VARS|| 1-5-1|| A\ || 2-4-4|| ESC
——2-4-4| ——2-4-4| ——2-4-3| ——2-4-3| ——2-4-3

A 10 B ex C sin-' D cos—1E tan-' F
X.0T log ]| 244|(In ]| 24#|[sin]| 243 |[cos]| 2*-3|[tan ]| >4-3
—2-4-10| ——2-4-6| ——12-4-6 | ——2-4-6
dlc G T H 1 x1 J K L
abe|12-4-10/[ x2 2-4-6 ( |21 ) [|21-1f » — || 2-2-1
Page Page Page Page Page
M N 0 INS 1-3-3 | OFF
7 8 9 DEL | 1-3-1 |AC™
P Q R { S } T
4 5 6 X | 2-1-1 - | 2-1-1
—3-1-2 | —2-8-11
List u Mat \' w [ X | Y
1 2 3 + || 2-1-1 | = [2-1-1
—— 2-4-3
i y4 = SPACE T ” Ans 2-2-5 P
0 . EXP| 2-1-1 || (=) | 2-1-1 ([EXE
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B Key Markings

Many of the calculator’s keys are used to perform more than one function. The functions
marked on the keyboard are color coded to help you find the one you need quickly and

easily.
@—10* B—®
log
@
Function Key Operation

@ log

@ 10
) B

The following describes the color coding used for key markings.

Color Key Operation

Orange Press and then the key to perform the marked function.

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

[AL.LOCK

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

H Selecting Icons

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

eTo select an icon
1. Press (N to display the Main Menu.
2. Use the cursor keys (@, ®, @, @) to move the highlighting to the icon you want.
Currently selected icon

bl HE FF!EHEI ,»Wfﬁﬂ’

[ i e Lﬂii

F:EEUF: |EIZIHIES|EI1L|FI FRGHM
CA= ALGEEER|TUTOR LIHI{ o

.\,erH HE -\l.-

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

List 1JList alList 3| List u

=W —-

GRFHICALC DEL IDELATINS | L |

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

Icon Mode Name Description
E{UE'EE RUN « MATrix Use this mode for arithmetic calculations and function
+;[c calculations, and for calculations involving binary, octal,
decimal, and hexadecimal values and matrices.
STATistics Use this mode to perform single-variable (standard

deviation) and paired-variable (regression) statistical
calculations, to analyze data and to draw statistical
graphs.

GRFHTEL
.-

b

GRaPH-TaBLe

Use this mode to store functions, to generate a numeric
table of different solutions as the values assigned to
variables in a function change, and to draw graphs.

D HA DYNAmic graph | Use this mode to store graph functions and to draw

i'-l.'al.-ﬂ multiple versions of a graph by changing the values
assigned to the variables in a function.

RECUFR: RECURsion Use this mode to store recursion formulas, to generate a
numeric table of different solutions as the values assigned
to variables in a function change, and to draw graphs.

C'I'HIC5| CONICS Use this mode to draw graphs of implicit functions.

E.a'i;"r'ﬂ EQUAtion Use this mode to solve linear equations with 2 to 30

i) unknowns, and high degree (2 to 30) equations.

PRoGraM Use this mode to store programs in th program area and
to run programs.

CAE Computer Algebra | Use this mode to perform algebraic calculations.

Judy System

HLEEB§H| ALGEBRA Use this mode for step-by-step solution of expressions.

T'-"I;EE TUTORIal Use this mode to determine the expression type and

gt solve mode, and for interactive equation solutions.

LIME LINK Use this mode to transfer memory contents or back-up

data to another unit.

Hﬁaﬁ'-' MEMORY Use this mode to manage data stored in memory.

QA

5w ETEM SYSTEM Use this mode to initialize memory, adjust contrast, and

== to make other system settings.
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Hl About the Function Menu

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

e Command (Example: TEaLl)
Pressing a function key that corresponds to a menu bar command executes the command.

* Pull-up Menu (Example: H+F1)
Pressing a function key that corresponds to a pull-up menu opens the menu.
You can use either of the following two methods to select a command from a pull-up menu.

ol M AHGLSTATIFMEM [ |

e Input the key to the left of the command on the pull-up menu.

* Use the @ and @ cursor keys to move the highlighting to the command you want, and
then press [xg.

The symbol » to the right of a command indicates that executing the command displays a
submenu.

To cancel the pull-up menu without inputting the command, press [Esg.

B About Display Screens

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

Text Screen Graph Screen
Grarh Func Y=
YWiB=in
N3 :
Y5
Y&
ZEL [DEL | TYFE [GMEMIDRAWT &1 TRACEIZ0OMER TCHG-SLUTAELT & |

The contents of each type of screen are stored in independent memory areas.
®Press (F5) (G<=>T) to switch between the graphic screen and text screen.

# The symbol 1 in the upper left corner of a pull- Use the cursor keys to scroll the menu contents to
up menu indicates that there are more view the commands running off the top.
commands running off the top of the menu.

19990401
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l Normal Display

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

e How to interpret exponential format

1.2e12
1.2e+12

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

|1.2E-3

1.2e-83

1.2e—03 indicates that the result is equivalent to 1.2 x 107%. This means that you should move
the decimal point in 1.2 three places to the left, because the exponent is negative. This
results in the value 0.0012.

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

NOFM 1 evvorevee. 102 (0.01) > Il, lxl = 101
NOIM 2 oo 10 (0.000000001) > Ixl, Ixl = 1010

All of the examples in this manual show calculation results using Norm 1.
See page 2-3-2 for details on switching between Norm 1 and Norm 2.

19990401
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M Special Display Formats

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

® Fractions
|456 12,23

. 12
asc 12J23| ................. Indicates: 456 —=—

e Hexadecimal Values
|F|E[:I:IEF12

Indicates: ABCDEF121¢), which
equals —1412567278 10

RECLEF1zZ | .................

® Degrees/Minutes/Seconds
| 12.58244

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

122347 56, 78T

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

Bl Calculation Execution Indicator

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

.
[V

19990401
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1-3 Inputting and Editing Calculations

M Inputting Calculations

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

0o 000
Example1 2+3-4+10=

AA@FEEGOA®BEOMOE |2+3—4+1E1 11|

o0 000
Example 2 2(5 + 4) + (23 x 5) =

AMd2OEFHGOOEE T SRR
OEAXGE O 8. 1565217391

H Editing Calculations

Use the @ and ® keys to move the cursor to the position you want to change, and then
perform one of the operations described below. After you edit the calculation, you can
execute it by pressing [Exg. Or you can use ® to move to the end of the calculation and input
more.

¢ To change a step

0o 000
Example To change cos60 to sin60

(6] (@ cos GH.
SUCUSK o= 58
DEL :E-:El

(sin) =zin EA

19990401
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¢ To delete a step
0o 000
Example To change 369 x x 2 to 369 x 2

(3] (6] (8) X) (X] (2] SEORAEL
SUSY FE

e To insert a step

0o 000
Example  To change 2.362 to sin2.362

MR2BOEE X 2. 36
SISO "= 362
(sin) =in 2. 362
¢ To change the last step you input

o0 000
Example To change 396 x 3 to 396 x 2

BEEXE BE0R a0

DEL] eI

(2] TEDHZE

19990401
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H Using Replay Memory

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

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

0o 000
Example 1 To perform the following two calculations
4.12 x 6.4 = 26.368

412 x 7.1 = 29.252

AdAOOEXE DA EY . 1276, &
2. 365
SOUCHCICH 4. 1276 4
&) B (INS) 31563
@A F. 1277, 1_
B F.1owT. 1
29, 257

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

0o 000
Example 2
MORAEHM@GEEER 123+436 =g
ERAEGEE @R 234-567
-333
o
@ (One calculation back) 234-36T
@ (Two calculations back) 123+456

# Pressing (INS) changes the cursor to # The contents of replay memory are not cleared

“_”. The next function or value you input is when you press the key, so you can recall a
overwritten at the location of “_”. To abort this calculation and execute it even after performing
operation, press BED(INS) again. the all clear operation.

# A calculation remains stored in replay memory
until you perform another calculation or
change modes.

19990401
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B Making Corrections in the Original Calculation

o0 000
Example 14 + 0 x 2.3 entered by mistake for 14 + 10 x 2.3
MIHOEBFHOUXERMEE 14 -0z, o
EXE i Gaesy T
Ma EREOE
Fre=s=si [ESC]
Press . 14___.-@':,{2_ I

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

Make necessary changes.

@[] VI A

Execute again.

EXE 1d-18x2.3

3. 22

l Copy and Paste

You can temporarily copy commands, programs, and other text data you input to a memory
area called “the clipboard,” and then paste it to another location on the display.

¢ To specify the copy range

1. Move the cursor (13) the beginning or end of the range of text you want to copy and
then press (€. This changes the cursor to “i&”.

|14x1@x2.35 |

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

19990401
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3. Press (F1) (COPY) to copy the highlighted text to the clipboard, and exit the copy
range specification mode.

|:1:4x1ax2. 3 |

To cancel text highlighting without performing a copy operation, press [Esg).

® Pasting Text

Move the cursor to the location where you want to paste the text, and then press
(F2) (PASTE). The contents of the clipboard are pasted at the cursor position.

-
(F2) (PASTE) 14~ 1052, 30

B Catalog Function

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

® To use the Catalog to input a command

1. Press (CTR (F4) (CAT/CAL) to display the Catalog at ——— T
the bottom of the screen.

2. Press the function key that matches the first letter of the command you want to input.
3. Select the command from the pull-up menu.

0o 000
Example 1 To use the Catalog to input the CirGraph command

(F3)(CAT/CAL)[E3) (C~) (@ (CLR) ClrGrarhl
(1) (Graph)

Al E lCmicerd O 1 F 1

19990401
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0o 000

Example 2 To use the Catalog to input the Prog command
(F4) (CAT/CAL)(Fe) (™) [E8) (>) Froa @
(E5) (P) (in] (Prog)

LIMIHWIolF Tl

Pressing or [T (QUIT) closes the Catalog.

19990401
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1-4 Option (OPTN) Menu

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

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

e Option Menu in the RUN - MAT or PRGM Mode

e {LIST} ... {list function menu}

* {MAT} ... {matrix operation menu}

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

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

e {NUM} ... {numeric calculation menu}

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

e {HYP} ... {hyperbolic calculation menu}

e {ANGL} ... {menu for angle/coordinate conversion, DMS input/conversion}
e {STAT} ... {paired-variable statistical estimated value menu}
e {FMEM} ... {function memory menu}

* {ZOOM} ... {zoom function menu}

* {SKTCH} ... {sketch function menu}

 {PICT} ... {picture memory menu}

e {SYBL} ... {symbol menu}

e {°””} .. {DMS}

e {~—°’7} ... {DMS conversion}

* (ENG}/{— ENG} ... {ENG conversion}

# The option (OPTN) menu does not appear
during binary, octal, decimal, and hexadecimal
calculations.

19990401
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The following shows the function menus that appear under other conditions.

e Option Menu when a number table value is displayed in the GRPH - TBL or
RECUR Mode

* {LMEM} ... {list memory menu}
o {<°"”YENG}{— ENG}

e Option Menu in the CAS or ALGEBRA or TUTOR Mode
e {0} ... {infinity}
e {Abs} ... {absolute value}
e {x!} ... {factorial}
e {sign} ... {signum function}
* {HYPY{FMEM}

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

19990401
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1-5 Variable Data (VARS) Menu

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

e V-WIN — Recalling View Window values

e {Xmin}/{Xmax}/{Xscale}/{Xdot}
... X-axis {minimum value}/{maximum value}/{scale}/{dot value*?}
* {Ymin}/{Ymax}/{Yscale}
... Y-axis {minimum value}/{maximum value}/{scale}
o {TOmMin}/{TOmax}/{TOptch}
... T, 8 {minimum value}/{maximum value}/{pitch}
¢ {R-Xmin}/{R-Xmax}/{R-Xscl}/{R-Xdot}
...Dual Graph right graph X-axis {minimum value}/{maximum value}/{scale}/
{dot value*?}
* {R-Ymin}/{R-Ymax}/{R-Yscl}
...Dual Graph right graph Y-axis {minimum value}/{maximum value}/{scale}
* {R-Tmin}/{R-Tmax}/{R-Tpch}
...Dual Graph right graph T,0 {minimum value}/{maximum value}/{pitch}

¢ FACT — Recalling zoom factors

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

*1The EQUA item appears only when you *2The dot value indicates the display range (Xmax
access the variable data menu from the value — Xmin value) divided by the screen dot
RUN « MAT or PRGM Mode. pitch (126).

# The variable data menu does not appear if The dot value is normally calculated automati-
you press while binary, octal, decimal, or cally from the minimum and maximum values.
hexadecimal is set as the default number Changing the dot value causes the maximum to
system. be calculated automatically.
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e STAT — Recalling statistical data
e {n} ... {number of data}

* {X} ... {single-variable, paired-variable x-data}

o {XM{=x M{=x2}{x on Y{x on-1 {minX}/{maxX}
...{mean}/{sum}/{sum of squares}/{population standard deviation}/{sample
standard deviation}/{minimum value}/{maximum value}

* {Y} ... {paired-variable y-data}
o (FEYyW{Ey2W{Exyyon}{yon-1}{minY}/{maxY}
...{mean}/{sum}/{sum of squares}/{sum of products of x-data and y-data}/
{population standard deviation}/{sample standard deviation}/{minimum value}/
{maximum value}
* {GRAPH]} ... {graph data menu}
* {a}/{b}{c}Hd} e}
... {regression coefficient and multinomial coefficients}
* {rifr?}
... {correlation coefficient}

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

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

e {H-Strt}/{H-ptch}
... histogram {start division}/{pitch}

* {PTS} ... {summary point data menu}
o e {y}{x2Y{y2}/{xs}/{ys} ... {coordinates of summary points}

19990401
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¢ GRPH — Recalling Graph Functions
o {Yn}/rn}
... {rectangular coordinate or inequality function}/{polar coordinate function}

o {Xtn}/Ytn}
... parametric graph function {Xt}/{Y1t}

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

¢ DYNA — Recalling Dynamic Graph Set Up Data

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

e TABL — Recalling Table & Graph Set Up and Content Data
« {Start}/{End}/{Pitch}
... {table range start value}/{table range end value}/{table value increment}

* {Result™"}
... {matrix of table contents}

' The Result item appears only when the TABL
menu is displayed in the RUN+MAT or PRGM
Mode.

19990401
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® RECR — Recalling Recursion Formula”, Table Range, and Table Content Data

* {FORM} ... {recursion formula data menu}
° {an}/{an+1 }/{an+2}/{bn}/{bn+1 }/{bn+2}/{€n}/{€n+1 }/{Cn+2}
e {an}/{an+1 }/{an+2}/{bn}/{bn+1 }/{bn+2}/{Cn }/{Cn+1 }/{Cn+2} eXpreSSionS
* {RANGE]} ... {table range data menu}
* {R-Strt}/{R-End}
... table range {start value}/{end value}
o {ao)/{aY{a2}/{bo}/{b1}/{b2}/{co}{c1}/{c2)}
... {aoy{a¥{az} {bo}{b1}b2}/{co}{c1}/{c2} value
° {anstrt}/{bnstrt}/{CnStrt}
... origin of {a }/{b:}/{cx} recursion formula convergence/divergence graph (WEB
graph)
* {Result ™2} ... {matrix of table contents™}

e EQUA — Recalling Equation Coefficients and Solutions™ ™

* {S-Rsilt}/{S-Coef}
... matrix of {solutions}/{coefficients} for linear equations™®

e {P-Rslt}/{P-Coef}
... matrix of {solution}/{coefficients} for a high degree equation

"1 An error occurs when there is no function or "5 The following conditions cause an error.
recursion formula numeric table in memory. — When there are no coefficients input for the
"2 “Result” is available only in the RUN « MAT and equation
PRGM Modes. — When there are no solutions obtained for the
"3 Table contents are stored automatically in equation
Matrix Answer Memory (MatAns). "8 Coefficient and solution memory data for a
"4 Coefficients and solutions are stored linear equation cannot be recalled at the same
automatically in Matrix Answer Memory time.
(MatAns).

19990401

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

1-6-1
Program (PRGM) Menu

1-6 Program (PRGM) Menu

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

*{Prog}........ {program recall}

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

LRI d S— {input prompt}

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

*{l/O}........... {I/O control/transfer command menu}
o{IF}........... {conditional jump command menu}
*{FOR}......... {loop control command menu}

* {WHLE}...... {conditional loop control command menu}
¢ {CTRL}....... {program control command menu}
*{LOGIC} ..... {logical operation command menu}
*{CLR}......... {clear command menu}

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

L {multistatement connector}

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

* {Prog}/{JUMP}/{?}/ 4}/{:}
e{=F<}....... {relational operator menu}

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

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

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

¢ To change a mode set up

1. Select the icon you want and press enter a mode and display its initial screen. Here
we will enter the RUN « MAT Mode.

2. Press (F3) (SET UP) to display the mode’s
SET UP screen. Dunc T:'-'F'E' : |:= N
e This SET UP screen is just one possible example. [:.Eﬁliu-u-a{'ﬁe : D?r;nec
Actual SET UP screen contents will differ Anale : Rad
. : , ComFlex Mode:Real
according to the mode you are in and that mode’s Cooprd 2 0n 1
current settings. ComFl DBC [HEX [Ein |OCE |
Anale : Rad T
ComFlex Mode:Real
Coord :0n
Grid sOff
Axes=s Ly
Lakel sO0ff
Fix | Sci IHorml Ena |

3. Use the @ and ® cursor keys to move the highlighting to the item whose setting you
want to change.

4. Press the function key ((F1) to (F6)) that is marked with the setting you want to make.

5. After you are finished making any changes you want, press to return to the initial
screen of the mode.

H SET UP Screen Function Key Menus

This section details the settings you can make using the function keys in the SET UP display.
~~~n indicates default setting.

¢ Mode (calculation/binary, octal, decimal, hexadecimal mode)
e {Comp} ... {arithmetic calculation mode}
ANANN

* {Dec}/{Hex}/{Bin}/{Oct}
... {decimal}/{hexadecimal}/{binary}/{octal}
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¢ Func Type (graph function type)
Pressing one of the following function keys also switches the function of the key.

o {Y=}/{r=}/{Parm}/{X=c}
L {rectangular coordinate}/{polar coordinate}/{parametric coordinate}/
{X = constant} graph

o {Y>S{Y<W{Y=Y{Y<}
A< o) y=f(x)} {y<f(x)} inequality graph

e Draw Type (graph drawing method)

e {Con}/{Plot}
~ 7 ... {connected points}/{unconnected points}

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

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

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

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

o {a +bi}/{r-e"6i}
... {rectangular format}/{polar format} display of a complex calculation

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

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

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

e Label (graph axis label display)
* {ONn}/{Off}
... {display on}/{display off}
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¢ Display (display format)
* {Fix}/{Sci}/{Norm}/{Eng}

... {fixed number of decimal places specification}/{number of significant digits
specification}/{normal display setting}/{Engineering Mode}

e Stat Wind (statistical graph view window setting method)
e {Auto}/{Man}
... {automatic}/{manual}

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

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

e Variable (table generation and graph draw settings)
* {(Rang)/(LIST)

... {use table range}/{use list data}

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

® Dual Screen (Dual Screen Mode status)
* {T+G}/{G+G}/{GtoT}/{Off)

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

e Simul Graph (simultaneous graphing mode)
* {ONn}/{Off}

... {simultaneous graphing on (all graphs drawn simultaneously)}/{simultaneous
graphing off (graphs drawn in area numeric sequence)}

e Background (graph display background)
* {None}/{PICT}
ANNN
... {no background}/{graph background picture specification}
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¢ Dynamic Type (Dynamic Graph locus setting)

* {Cnt}/{Stop}
AN
... {non-stop (continuous)}/{automatic stop after 10 draws}

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

e Slope (display of derivative at current pointer location in implicit function
graph)
« {On}/{Off}
... {display on}/{display off}

e Answer Type (result range specification)
* {Real}/{CplIx}
ANNN
... {real number}/{complex number} range result

® H-Copy (screen shot settings)

e {Dirct}/{Mem}
~ ... {direct send}/{store in memory}
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1-8 When you keep having problems...

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

H Getting the Calculator Back to its Original Mode Settings

1. From the Main Menu, enter the SYSTEM Mode.
2. Press (F5) (Reset).

3. Press [F1)(S/U), and then press [Exg(Yes).

4. Press [iEN) to return to the Main Menu.

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

H In Case of Hang Up

e Should the unit hang up and stop responding to input from the keyboard, press the P
button on the back of the calculator to reset the calculator to its initial defaults (see
page a-6-1). Note, however, that this may clear all the data in calculator memory.
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H Low Battery Message

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

Lo
Main Balleries!

Fleaze Ferlace

Lo
Backur Baltery!

Fleaze Ferlace

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

# You will not be able to perform data # If main batteries and the back up battery go
communications operations after the low low at the same time (indicated when both of
battery message appears. the messages described above appear),

replace the back up battery first and then
replace the main batteries.
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2-1 Basic Calculations

B Arithmetic Calculations

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

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

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

Example Operation

23 +4.5-53=-255 23[# 4.5(=)53 9

56 x (—12) + (-2.5) = 268.8 56(X] (@)12(=] (@) 2.5

(2 +3) x 10> =500 (Q2#H30) X 12 (exg*

1+2-3x4:5+6=6.6 1(#)2(=]3X]4(Z)5(F) 6

100-(2+3) x4 =80 100(=) (J2(H30] X4

2+3x(4+5)=29 23X Q4@ 5E9*

(7-2)x(8+5)=65 ([AQ7(=20] ([A8H50] g*e

o =03 6 @450 @

(1+2)+(2+3))=3+5i OOEHAMDOQON B AR E
(3] @) () (i) O] B¢

(2+i)x(2-0)=5 (J 2 @ e (0] () O X 3 (2) (= e (0] (d)

*1[J2[#)3 0] Ex?2 does not produce the correct  **A multiplication sign immediately before an open
result. Be sure to enter this calculation as shown. parenthesis may be omitted.

*2Final closed parentheses (immediately before *This is identical to 6 (&) 4 &) 5 E9.
operation of the [Exg§ key) may be omitted, no
matter how many are required.
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l Number of Decimal Places, Number of Significant Digits, Normal

Display Range [SET UP]- [[EEN - [Fix1/[Scil/ [Norm]

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

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

eo0o0o0o0
Example 100 -+ 6 = 16.66666666...

Condition Operation Display
100(=)6 16.66666667

4 decimal places F)(SETUP)  @@®@®®®®®®®® »
[F(Fix) @ & 16.6667
5 significant digits FB)SETUP  @@®®®@®®®®®®

[F2(Sci) (5) B8 1.6667:+01

Cancels specification FBJSETUP @®@®®@®®@®@®®®®
F3)(Norm)EB) BT | 16.66666667

*1Displayed values are rounded off to the place
you specify.
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o0 000
Example 200 =7 x 14 = 400
Condition Operation Display
200 (57 (X) 14 g 400
3 decimal places FJ(SETUP @O@®®I®®®®®®®
E1)(Fix) (3] 400.000
Calculation continues 200 (3] 7 exg 28.571
using display capacity Ans x Ui
of 10 digits 14 400.000

¢ |f the same calculation is performed using the specified number of digits:

200 (57 [Exg 28.571
The value stored (F5 (NUM) (@] (Rnd) Ex9 28.571
internally is cut off to X) Ans x [}
the number of 14 [exg) 399.994
decimal places you
specify.

H Calculation Priority Sequence
This calculator employs true algebraic logic to calculate the parts of a formula in the following
order:
(@ Coordinate transformation Pol (x, y), Rec (r, 6)
Differentials, quadratic differentials, integrations, X calculations
drdx, d?/dx, [dx, =, Mat, Solve, FMin, FMax, List—Mat, Seq, Min, Max, Median, Mean,
Augment, Mat —List, P(, Q(, R(, t(, List
@ Type A functions
With these functions, the value is entered and then the function key is pressed.
X2, x7',x!,°’”, ENG symbols, angle unit°, ", 9
@ Power/root M),
@ Fractions a®/.
(B Abbreviated multiplication format in front of ¥, memory name, or variable name.
2x, 5A, Xmin, F Start, etc.
® Type B functions
With these functions, the function key is pressed and then the value is entered.

v, 3%, log, In, e, 10% sin, cos, tan, sin~', cos™, tan-!, sinh, cosh, tanh, sinh~', cosh™*,
tanh=', (), d, h, b, 0, Neg, Not, Det, Trn, Dim, Identity, Sum, Prod, Cuml, Percent, AList,
Abs, Int, Frac, Intg, Arg, Conjg, ReP, ImP
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(? Abbreviated multiplication format in front of Type B functions
23, Alog2, etc.

Permutation, combination nPr, nCr

© x,+

+ -

i) Relational operators >, <, =, <

(@ Relational operators =, =
@3 and (bit operation)

xnor, xor (bit operations)
@5 or (bit operation)

And (logical operation)
@ Or (logical operation)

0o 000
Example 2+3x(log sin|2@|rc2 + 6.8) = 22.07101691 (angle unit = Rad)
L@ |
L® |
L@ |
L ©® |
L ©® |

# When functions with the same priority are used  # Compound functions are executed from right to

in series, execution is performed from right to left.

left. # Anvthi i ithi i
ything contained within parentheses receives

eInV120 — e{In(N120 )} highest priority.

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

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

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

o0 000
Example 2sin30, 10log1.2, 2V , 2Pol(5, 12), etc.

 Before constants, variable names, memory names

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

* Before an open parenthesis

0o 000
Example 3(5 +6), (A +1)(B-1),etc.

B Overflow and Errors

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

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

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

on the display.

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

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

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

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

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

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

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

Press to clear the error and display
the error position (see page 1-3-4).
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* When you try to perform a calculation that causes memory capacity to be exceeded
(Memory ERROR).

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

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

* When an attempt is made to perform a calculation that has a real number argument and

produces a complex number solution, while “Real” is selected for the Complex Mode
setting on the SET UP Screen (Non-Real ERROR).

Hl Memory Capacity

Each time you press a key, either one byte or two bytes is used. Some of the functions that
require one byte are: (1], (2], (3], sin, cos, tan, log, In, v , and n. Some of the functions that
take up two bytes are d/dx(, Mat, Xmin, If, For, Return, DrawGraph, SortA(, PxIOn, Sum, and
An+1.

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

and two-digit exponent.
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2-2 Special Functions

H Calculations Using Variables

Example Operation Display
193.2(=) (Xem (A) Exg 193.2
193.2 + 23=8.4 (A)(Z)23 g 8.4
193.2 + 28=6.9 (A)(£)28[xg 6.9
H Memory
® Variables

This calculator comes with 28 variables as standard. You can use variables to store values
you want to use inside of calculations. Variables are identified by single-letter names, which
are made up of the 26 letters of the alphabet, plus r and 6. The maximum size of values that
you can assign to variables is 15 digits for the mantissa and 2 digits for the exponent.

e To assign a value to a variable

[value] [variable name] (exg)

0o 000
Example To assign 123 to variable A
d O] (2] (3) (=) () (k61 (A) B9 |123+F| 123|
0o 000
Example To add 456 to variable A and store the result in variable B
(ac) () (x67) (A) () (4] (B (6] (=) (et} ||=|+45|5+E= |
(o3 (B) B ST

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

o0 000
Example To display the contents of variable A
(A) e A (o3 |
® To clear a variable
o0 000
Example To clear variable A
@ (A) g H+H a

¢ To assign the same value to more than one variable

[value](=] [first variable name™][orTN) (F6) (™) (F6) (=) (F4) (SYBL) (3] (~) [last variable
name'"] [Exg)

eoocooe
Example  To assign a value of 10 to variables A through F

(& (1] (0) (=) (a) (6T} (A) 1@+A~F »
e (Ee) (>) E8) (>) B4 (SYBL) (B (-)
(p) (tan) (F) (g

® Function Memory [OPTN]-[FMEM]

Function memory (fi~f20) is convenient for temporary storage of often-used expressions. For

longer term storage, we recommend that you use the GRPH « TBL Mode for expressions and
the PRGM Mode for programs.

* {Store}/{Recall}/{fn}/{SEE} ... {function store}/{function recall}/{function area specification
as a variable name inside an expression}/{function list}

“'You cannot use “r” or “0” as a variable name.
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e To store a function

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

e0o0o0e0
(T (i) (k67 (A) () (28 (og) (B) OJ TA+EI (A-EBoL
(ke (A) (=] (uem) (og) (B) OJ
== FynclLion Memor» ==
) (F8) (&) (5] (FMEM) f1t (A4EI CA-B
(1] (Store) (1] B9
® To recall a function
o0 o000
Example To recall the contents of function memory number 1
(>) (€8 (FMEM) CA+E (A-E3C
(2] (Recall)(1]
¢ To display a list of available functions
(™) (F8) (FMEM) == FIEIHGE%?H E?mnr*:-' ==
tCA+ -
(@) (SEE) fa:
EL
Tyt
fs5:
fE:
STOIRCL] fr |
# If the function memory number to which you # The recalled function appears at the current
store a function already contains a function, the location of the cursor on the display.
previous function is replaced with the new one.
19990401
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e To delete a function
o 0000

Example  To delete the contents of function memory number 1

(Fe) () [F5) (FMEM) ==filfur'|ctinr'| Memaor» == |
(1) (Store) (1)

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

e To use stored functions

(N NN
Example To store x2 + 1, x2 + x into function memory, and then graph:
y=x3+x2+x+1

Use the following View Window settings.

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

(F3) (SET UP)® [F1)(Y=) )
® @ @ & ) (>) E8) (FMEM) (1) (Store) (1) B (stores (x° + 1)
[F8) (FMEM) (1) (Store) (2] B (stores (x° + x))

E8)(>) E8) (=) B3 (SKTCH) (D (Cls) B8

(F2) (SKTCH) (4J (GRAPH) (1] (Y=) [/

8 (>) 8 (FMEM) (@) (fn) (D

8 (FMEM) @ (fn) @ 4 [
TERCEIZOOMIFICT

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

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

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

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

0o 000
Example 123 + 456 = 579
789 — 579 = 210

HEEEAEEE 123+456
(8] (&) (r] (D) (Ans) ) ~89-Ans 5T3

218

B Performing Continuous Calculations

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

0o 000
Example1 1+3=
1+3x3=
AC EXE 1.3
E_] E] & B, 33F33IIII3
(Continuing) (X] (3] Ansx3

1

Continuous calculations can also be used with Type A functions (x2, x, x/, page 2-1-3), +,
- Mx), W, %7, ete.

# The largest value that the answer memory # Answer memory contents are not cleared

can hold is 15 digits for the mantissa and 2 when you press the key or when you
digits for the exponent. switch power off.

# Only numeric values and calculation results # Answer memory contents are not changed
can be stored in answer memory. by an operation that assigns values to value
memory (such as: (5] (XeT(A) Ex).
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B Stacks

The unit employs memory blocks, called stacks, for storage of low priority values and
commands. There is a 10-level numeric value stack, a 26-level command stack, and a 10-
level program subroutine stack. An error occurs if you perform a calculation so complex that it
exceeds the capacity of available numeric value stack or command stack space, or if
execution of a program subroutine exceeds the capacity of the subroutine stack.

0o 000
Example 2x((3+4%x(5+4)+3)+5)+8=

TN

Numeric Value Stack Command Stack

JCHSHEASAS)
Ala~ON

disliclalcHelcHES
+ | ~[x [+ [~|]—~|x

# Calculations are performed according to the pri-  # Storing a complex number takes up two numeric
ority sequence. Once a calculation is executed, value stack levels.
it is cleared from the stack. # Storing a two-byte function takes up two
command stack levels.
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B Using Multistatements

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

e Colon (3)
Statements that are connected with colons are executed from left to right, without stopping.

e Display Result Command (.4)

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

XXX
Example 6.9 x 123 = 848.7
123 = 3.2 = 38.4375

ad (1] (2] (3] (=) () (6T} (A) 1Z23+A: €. 9=A.
L
) @8 (PRGM)E8 () B8 (> B () B D @ |+ 2487
() (@ (%20 (A) ) @) (PRGM) E2) () - bise -
ten(A) & B I @ kg
EE) 1Z3+R: €. F=A.
A<3.2
248, 7
38,4373
# The final result of a multistatement is always # You cannot construct a multistatement in
displayed, regardless of whether the which one statement directly uses the result
calculation ends with a display result of the previous statement.

d.
comman Example : 123 x 456: x 5

Invalid
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2-3 Specifying the Angle Unit and Display
Format

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

B Setting the Angle Unit [SET UP]- (LRI

1. On the Set Up screen, highlight “Angle”.
2. Press the function key for the angle unit you want to specify, then press [sg.
* {Deg}/{Rad}/{Gra} ... {degrees}/{radians}{grads}
e The relationship between degrees, grads, and radians is shown below.
360° = 2 radians = 400 grads
90° = /2 radians = 100 grads

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

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

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

e To specify the number of decimal places (Fix)

0o 000
Example  To specify two decimal places

(E1)(Fix) (2] | DE T T 5 T
ST

Press the function key that corresponds to the
number of decimal places you want to specify
(n=0to9).

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

0o 000
Example To specify three significant digits

(E2(Sci) (&3]
ST

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

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

12606
. B85 (Norm 2)

¢ To specify the engineering notation display (Eng Mode)

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

You can use the following symbols to convert values to engineering notation, such as
2,000 (=2 x 10°) — 2k.

E (Exa) x 108 m (milli) x 107
P (Peta) x 10" u (micro) x 1076
T (Tera) x 10%2 n (nano) x 107°
G (Giga) x 10° p (pico) x 1072
M (Mega) x 108 f (femto) x 1071°
k (kilo) x 10°

# Displayed values are rounded off to the number  # The engineering symbol that makes the

of significant digits you specify. mantissa a value from 1 to 1000 is automatically
# Specifying 0 makes the number of significant selected by the calculator when engineering
digits 10. notation is in effect.
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2-4 Function Calculations

Bl Function Menus

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

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

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

* {Rnd} ... {rounds off the value used for internal calculations to 10 significant digits
(to match the value in the Answer Memory), or to the number of decimal places (Fix)
and number of significant digits (Sci) specified by you.}
* {Intg} ... {select this item and input a value to obtain the largest integer that is not greater
than the value.}
e {(E-SYM} ... {engineering symbol}
o m}/{u/{n}{p}/{f} ... {milli (10-3)}/{micro (10-%)}/{nano (10-°)}/{pico (10-'?)}/{femto
(10°9))
o {(KY{MW{GY{TY{P}{E} ... {kilo (10%)}/{mega (10°}/{giga (10°)}/{tera (10'?)}/{peta
(10)}/{exa (10'8)}

® Probability/Distribution Calculations (PROB) [OPTN]-[PROB]
e {x!} ... {press after inputting a value to obtain the factorial of the value.}
e {(nPr}/{nCr} ... {permutation}/{combination}
 {Ran#}... {pseudo random number generation (0 to 1)}
* {P}LQO/{R(} ... probability {P()}{Q(1)}{R(#)}
e {t(} ... {value of normalized variate #(x)}
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® Hyperbolic Calculations (HYP) [OPTN]-[HYP]
e {sinh}/{cosh}/{tanh} ... hyperbolic {sine}/{cosine}/{tangent}

* {sinh~'}/{cosh™"}/{tanh™} ... inverse hyperbolic {sine}/{cosine}/{tangent}

® Angle Units, Coordinate Conversion, Sexagesimal Operations (ANGL)
[OPTN]-[ANGL]
 {°Y{r¥/{g} ... {degrees}/{radians}/{grads} for a specific input value

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

e {»DMS} ... {converts decimal value to sexagesimal value}
* {Pol(}/{Rec(} ... {rectangular-to-polar}/{polar-to-rectangular} coordinate conversion

® Instant Functions
e {<°77} ... {converts decimal value to degrees/minutes/seconds value}

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

* The {—° "}, {ENG} and {~—ENG} menu operations are available only when there is a
calculation result on the display.

H Angle Units
To change the angle unit of an input value, first press (F3)(ANGL). On the pull-up

M

menu that appears, select “o”, “r”, or “g”.

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

Example Operation
To convert 4.25 rad to degrees: (F3)(SET UP)™® @® @ @ (F1)(Deg)
243.5070629 4.25 op1y) (Fe) (> ) (F3) (ANGL) (2] (r) [x€
47.3° + 82.5rad = 4774.20181° 47.3(+)82.5 (>)(F3) (ANGL) (2] (1)
# Once you specify an angle unit, it remains The specification is retained even if you turn
in effect until you specify a different one. power off.
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H Trigonometric and Inverse Trigonometric Functions
* Be sure to set the angle unit before performing trigonometric function and inverse
trigonometric function calculations.
(90° = % radians = 100 grads)
* Be sure to specify Comp for Mode in the SET UP screen.
Example Operation
sin 63° = 0.8910065242 (F3)(SET UP)® @ @ @ (F1)(Deg) Es0)
5 6369
cos (% rad) = 0.5 ) F3) (SET UP)® @ @ @ (F2(Rad) €0
Ed(n) &) B
tan (— 35gra) = — 0.6128007881
(F3)(SET UP) @ @ @ @ [3)(Cra) (s
(©)35@E9
2 -sin 45° x cos 65° = 0.5976724775
(F3)(SET UP) @ @ @ @ [F1)(Deg) g
2 (X] (sin) 45 (X] [cos) 65 [exg) **
o__ 1
cosec 30° = Sh30° =2 1 (=) (sin) 30 [Exg)
sin'0.5 = 30° (sin) (sin™")0.5*2(exg)
(x when sinx = 0.5)
*1(X) can be omitted. *2|nput of leading zero is not necessary.
19990401
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M Logarithmic and Exponential Functions
* Be sure to specify Comp for Mode in the SET UP screen.
Example Operation
log 1.23 (log101.23) = 8.990511144 x 102 1.23 [exg)
In 90 (log-90) = 4.49980967 (in) 90 (ex)

1028 = 16.98243652
(To obtain the antilogarithm of common (log) (10%)1.23 [exg)
logarithm 1.23)

e*®=90.0171313
(To obtain the antilogarithmof natural (in) (") 4.5 xg)
logarithm 4.5)

(=3)*=(=3) x (=3) x (=3) x (-3) = 81 O3 N4E9
—34=—(83x3x3x3)=-81 ©3A4E

7123 (= 123%) = 1.988647795 76 A (T )123E
2+3x%64 —4=10 2[@H3X)3ENAI(V )64(= 49"

*IA (x¥) and *\[  take precedence over
multiplication and division.
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H Hyperbolic and Inverse Hyperbolic Functions
* Be sure to specify Comp for Mode in the SET UP screen.
Example Operation
sinh 3.6 = 18.28545536 [F8)(>>) 2 (HYP) (1) (sinh)3.6 B
cosh 1.5 -sinh 1.5 (Fe) (>) (F(HYP) (2] (cosh)1.5 (=)
=0.2231301601 F2)(HYP) () (sinh)1.5 8
=e 5 (Display: —1.5) (in) (&) (Ans) xg

(Proof of cosh x = sinh x = ¢*)
cosh-" <%> = 0.7953654612 [F8)(>) F3(HYP) (B) (cosh-') (020 F)15(1)

Determine the value of x
when tanh 4 x = 0.88

Y= tanh;& oPm) (F8) () [F2) (HYP) (€] (tanh~1)0.88 (=) 4 )

=0.3439419141
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H Other Functions
* Be sure to specify Comp for Mode in the SET UP screen.

Example Operation
V2 ++5 =3.65028154 @ )2 @3 )59
(3 +i)= 1.755317302 7 ;
(-3)?=(-3)x (-3)=9 [O@30]
—32=—(83x3)=-9 )33 B
1
T 7 =12 [Q36M O] (x) B4R O ) O 6 O (x) B9
3 4
8l (=1x2x3x...x8) 8 ormy) (F8) (>>) (F1) (PROB) (1 (x!) [
= 40320
3V36 x 42 x 49 =42 MO E ) [A36(X)42(X)149 0] g

What is the absolute value 3?f
the common logarithm of — ?

4
|Iog%| — 0.1249387366 @ [F8) (NUM) () (Abs) (eg (D3 )4 ) B9
What is the integer part of (F5) (NUM) (2] (Int) (©) 3.5 xg)

—-3.5? -3

What is the decimal part of (F5) (NUM) (3] (Frac) (@) 3.5

-3.5? -05

What is the nearest integer (F5) (NUM) (5] (Intg) (©) 3.5 [Exg)

not exceeding —3.5? -4
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B Random Number Generation (Ran#)
This function generates a 10-digit truly random or sequentially random number that is greater

than zero and less than 1.

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

Example Operation
Ran # (Generates a random number.) (Fe)(>>) (F1)(PROB) (4] (Ran#) [exg)

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

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

 Specifying an argument of 0 initializes the sequence.*"

Example Operation
Ran# 1 (Generates the first random number in sequence 1.) | (F1)(PROB) (4] (Ran#) (1]
(Generates the second random number in sequence 1.) EXE
Ran# O (Initializes the sequence.) (F1)(PROB) (4] (Ran#) (0] (X
Ran# 1 (Generates the first random number in sequence 1.) | [F1)(PROB) (4] (Ran#) (1] [ex

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

® Rectangular Coordinates ® Polar Coordinates

Y Y
P(x,y) P(r,0)
Pol

Rec

<

0 N X 0 X

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

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

Example Operation

Calculate r and 6° when x = 14 and y = 20.7 (FJ(SETUP) ® ® @ @ (F1) (Deg) Esd
1 I: 24.98971 — 24.98979792 (r) (Fe) (™) (F3) (ANGL) (6] (Pol()
2 55.928 1 — 55.92839019 (0) | 14(2]20.7(3]

Calculate x and y when r = 25 and 0 = 56° (F3)(SET UP)™® @ @ @ [F1) (Deg) Es0)
1 [ 13.979]1 — 13.97982259 (x) F8)(>) [F3) (ANGL) (@ (Rec()
2 L20725 1 - 2072593931 (y) | 25(3)56
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B Permutation and Combination

® Permutation e Combination
n! n!
P = nCr ==

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

0o 000
Example  To calculate the possible number of different arrangements using 4
items selected from among 10 items

Formula Operation
10P4 = 5040 100 (Fe) (>) (F1)(PROB) (2] (:P-)4 [xg)

0o 000
Example  To calculate the possible number of different combinations of 4 items
that can be selected from among 10 items

Formula Operation
10Cs =210 10(0r1N) (Fe) (>) (F1)(PROB) (3] (-C/) 4 [Exg)
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M Fractions

* Fractional values are displayed with the integer first, followed by the numerator and then
the denominator.

* Be sure to specify Comp for Mode in the SET UP screen.
Example Operation
2 1 13 .
F+ST=SE(D'SpIay: 3413420) 2(%)5(#) 321024
=3.65 (Conversion to decimal)
(Conversion to fraction)
1 1
—_— 4 % %
5575 + 2575 = 6.066202547 x 10 1(%)2578 (B 13 4572
(Display: 6.066202547—04*")
(Norm 1 display format)
1 .
?x0.5=0.25 122 (X].5[Exg
- 1 a%
4
. 1 3. .
1.5 +23i=1—+ 2 1.5 (#)2.3(r) (0] (i) B9
Display: *
11142
+243410i
1 5 )
1 - 17 (Display: 14547) 13 ([O102z)3(H)1(3)40)[Exg*
— + —
3 4
*"When the total number of characters, *3Pressing once when converting the decimal
including integer, numerator, denominator part of a complex number to a fraction first
and delimiter marks exceeds 10, the input displays the real part and imaginary part on
fraction is automatically displayed in decimal separate lines.
format. *You can include fractions within the numerator
*2Calculations containing both fractions and or denominator of a fraction by putting the
decimals are calculated in decimal format. numerator or denominator in parentheses.
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B Engineering Notation Calculations
Input engineering symbols using the engineering notation menu.
* Be sure to specify Comp for Mode in the SET UP screen.
Example Operation
CDBICISRUSICIGICIICOIIOIOIOIC,
[F4(Eng) Y
999k (kilo) + 25k (kilo) 999 (or1N) (F5) (NUM) (6] (E-SYM) (6] (k) () 25 (F5) (NUM)
= 1.024M (mega) (6]J(E-SYM) (6] (k) [ex
9 +10=0.9 =900m (milli) 9(=)10[g
=0.9 (oeni) (Fe) (™) (Fe) (™) (Fe) (>) (E3) (—ENG)*"
= 0.0009k (kilo) (F3) (—ENG)*!
=0.9 (F2 (ENG)*2
=900m (F2) (ENG)*2

*1Converts the displayed value to the next higher ~ **Converts the displayed value to the next lower
engineering unit, by shifting the decimal point engineering unit, by shifting the decimal point
three places to the right. three places to the left.
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2-5 Numerical Calculations

The following describes the items that are available in the menus you use when performing

differential/ quadratic differential, integration, =, maximum/minimum value, and Solve
calculations.

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

o {d/dx Y d?/dx?}/{fdx }{=}/{FMin}/{FMax}/{Solve} ... {differential}/{quadratic differential}/
{integration}/{Z (sigma)}/{minimum value}/{maximum value}/{solve} calculations

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

Solve( f(x), n, a, b) (a: lower limit, b: upper limit, »: initial estimated value)

* There are two different input methods that can be used for Solve calculations: direct
assignment and variable table input.

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

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

An Error (Iteration ERROR) occurs when there is no convergence of the solution.
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M Differential Calculations [OPTN]-[CALC]-[d/dx]
To perform differential calculations, first display the function analysis menu, and then input

the values shown in the formula below.

(CALC) () (d/dx) fix) ) a 2]l
(a: point for which you want to determine the
derivative, tol: tolerance)

dids (f (5).4) =~ f @)
The differentiation for this type of calculation is defined as:

iy tim L@@

Ax—0 Ax

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

fla+ 2x)—-f(a)

fl@s—=—

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

Using Differential Calculation in a Graph Function

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

* You can also omit input of the derivative point by using the following format for the
differential graph: Y2=d/dx(Y1). In this case, the value of the X variable is used as the
derivative point.

19990401

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

2-5-3
Numerical Calculations

0o 000
Example To determine the derivative at point x = 3 for the function

y =x%+4x? + x - 6, with a tolerance of “tol" =1 -5
Input the function f(x).
(&g (o) (F4) (CALC) (1] (d/dlx) k6T) (A) (3) () (4) SIGI0
Input point x = a for which you want to determine the derivative.
BIG)
Input the tolerance value.
@ B
EXE (e Pl P s ol Eh ey SP RPN
-5
ol
# In the function f{x), only X can be used as a # Specify tolerance (tol) value of 1e-14 or less.
variable in expressions. Other variables (A An error (lteration ERROR) occurs whenever
through Z, r, 6) are treated as constants, and no solution that satisfies the tolerance value
the value currently assigned to that variable is can be obtained.
applied during the calculation. # Discontinuous points or sections with drastic
# Input of the tolerance (tol) value and the fluctuation can adversely affect precision or
closing parenthesis can be omitted. If you omit even cause an error.
tolerance (tol) value, the calculator automati-
cally uses a value for rol as 1e-10.
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e Applications of Differential Calculations
* Differentials can be added, subtracted, multiplied and divided with each other.

d d
——f@=fa), S-g@=g@

Therefore:
f'(@) +g'(@), f'(a)xg'(a), etc.

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

2 x f'(a), log ( f'(a)), etc.
* Functions can be used in any of the terms (f (x), a, tol) of a differential.

i (sinx + cosx, sin0.5, 1E - 8), etc.
dx

# You cannot use a differential, quadratic # Pressing during calculation of a differential
differential, integration, =, maximum/minimum (while the cursor is not shown on the display)
value or solve calculation expression inside a interrupts the calculation.
differential calculation term. # Always use radians (Rad Mode) as the angle

unit when performing trigonometric differentials.
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B Quadratic Differential Calculations [OPTN]-[CALC]-[¢%/dx?]
After displaying the function analysis menu, you can input quadratic differentials using either of
the two following formats.

(CALC) (2 (d%dx?) f(x) I a D10l

(a: differential coefficient point, tol: tolerance)

2 2
LW = S

Quadratic differential calculations produce an approximate differential value using the follow-
ing second order differential formula, which is based on Newton's polynomial interpretation.

2 fla +3h)—27 f(a + 2h) + 270 f(a + h) — 490 f(a)+270 f(a — h) — 27 f(a — 2h) +2 f(a —3h)
18042

f(a)=

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

eooo0e
Example To determine the quadratic differential coefficient at the point where
x = 3 for the function y =x3+4x2 +x - 6
Here we will use a tolerance 7ol = 1E-5
Input the function f(x).
(F4)(CALC) (2] (d*/dx*) E))
@] =]

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

B0
Input the tolerance value.
1 e = E 0] A2 dxd I+ E+H—E, 3,
— 1e-52 o
# In the function f(x), only X can be used as a # Input of the tolerance (70l) value and the closing
variable in expressions. Other variables (A parenthesis can be omitted.
through Z, r, 6) are treated as constants, and # Discontinuous points or sections with drastic
the value currently assigned to that variable is fluctuation can adversely affect precision or
applied during the calculation. even cause an error.
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e Quadratic Differential Applications
* Arithmetic operations can be performed using two quadratic differentials.

L r@=r@. 4 @=g"w

Therefore:
f(a)+ g"(a), f"(a) x g"(a), etc.

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

2 xf"(a), log(f'"(a)),etc.

* Functions can be used within the terms (f(x), a, tol ) of a quadratic differential expression.

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

.x2
# You cannot use a differential, quadratic # You can interrupt an ongoing quadratic
differential, integration, =, maximum/minimum differential calculation by pressing the key.
value or Solve calculation expression inside of ~ # Always use radians (Rad Mode) as the angle
a quadratic differential calculation term. unit when performing trigonometric quadratic
# Specify tolerance (z0l) value of 1e-14 or less. differentials.
An error (lteration ERROR) occurs whenever # Using Quadratic Differential Calculation in a
no solution that satisfies the tolerance value Graph Function (see page 2-5-2)

can be obtained.
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M Integration Calculations [OPTN]-[CALC]-[/dx]

To perform integration calculations, first display the function analysis menu and then input the
values in the formula shown below.

(F4) (CALC) (3] (/dx) f(x) (] a (] b 2] 10l

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

f( f(x), a, b, tol) :f:f(x)dx

y
f(b) =
fia) y=f(x)
Area of f b f(x)dx is calculated
ol a b o

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

# If f(x) < 0 where a a = x = b, the surface area
calculation produces negative values (surface
area x—1).
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Example To perform the integration calculation for the function shown
below, with a tolerance of “t0l” = 1e- 4

fls 2x2 + 3x + 4) dx

Input the function £ (x).
@rm (F4)(CALC) (3] (fdx) (2 B @)

Input the start point and end point.

OHGEE

Input the tolerance value.

0] &9 (@ (@ O] FL2R e+ amntd

EXE

21:5:1e-42
134, 665666T

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

fbf(x) dx +ff1 g(x) dx, etc.

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

2 x f * £(x) di, etc. log ( f " f(x) d), etc.

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

cos 0.5

f (sin x + cos x) dx =f(sin X+ cosx,sin 0.5, cos 0.5, 1E-4)
sin 0.5

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

# Input of “zol” and closing parenthesis can be
omitted. If you omit “t0l,” the calculator
automatically uses a default value of 1e-5.

# You cannot use a differential, quadratic
differential, integration, =, maximum/minimum
value or Solve calculation expression inside of
an integration calculation term.
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Note the following points to ensure correct integration values.

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

Positive
part (S)

Negative part (S
a c g p ()b

[} e = " foode + " fod)
I I
Positive part (S)  Negative part (S)

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

f(x)

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

# Always use radians (Rad Mode) as the angle
unit when performing trigonometric
integrations.
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2-5-10
Numerical Calculations

M = Calculations [OPTN]-[CALC]-[=]

To perform X calculations, first display the function analysis menu, and then input the values
shown in the formula below.

e F4) (CALC) @) (D) ax D k) a I D n

B
Z (ar, k, a, B, n) = 2 ak=0a + Qo+l +........ +ag

k=o (n: distance between partitions)

0o 000
Example  To calculate the following:

6
> (k> -3k +5)
k=2

Use n = 1 as the distance between partitions.

(&9 @) (F2) (CALC) (@ (=) i (3D (K) &3 EEE—3E+5: K 2a o 10
EEAmmAKBEE &
EOKODOEHOOOE

# You can use only one variable in the function for ~ # Input of n and the closing parentheses can be
input sequence ax. omitted. If you omit n, the calculator automati-
# Input integers only for the initial term () of cally usesn = 1.
sequence ax and last term () of sequence ax .

19990401
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2-5-11
Numerical Calculations

e > Calculation Applications

* Arithmetic operations using = calculation expressions

Expressions: Sn=ak Ta=3 b
k=1 k=1
Possible operations: Siu+ T, Sn — T, etc.

* Arithmetic and function operations using = calculation results

2 x Su, log (S»), etc.

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

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

# You cannot use a differential, quadratic # Make sure that the value used as the final term
differential, integration, =, maximum/minimum p is greater than the value used as the initial
value or Solve calculation expression inside of term a. Otherwise, an error will occur.

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

19990401
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2-5-12
Numerical Calculations

After displaying the function analysis menu, you can input maximum/minimum calculations
using the formats below, and solve for the maximum and minimum of a function within
interval a = x < b. (a: start point of interval, b: end point of interval, n: precision (n = 1 to 9))

Bl Maximum/Minimum Value Calculations [OPTN]-[CALC]-[FMin}/[FMax]

oMinimum Value

e (F4) (CALC) (8) (FMin) f(x) CJ a () b ) n

eMaximum Value

(F4) (CALC) (6] (FMax) fx) ) a (] b (] n

0o 000

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

Input f(x).
(F4)(CALC) (8] (FMin) =) @ ken B (@ )

Input the interval a =0, b = 3.

@D EEIE]
Input the precision n = 6.
()
EXE Ank

L]

19990401
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2-5-13
Numerical Calculations

0o 000

Example 2 To determine the maximum value for the interval defined by start
point a = 0 and end point b = 3, with a precision of n = 6 for the
function y = —x2 + 2x + 2

Input f(x).
(e (F4) (CALC) (€] (FMax) (2) xem () (2) ()

Input the interval a = 0, b = 3.

OB

Input the precision n = 6.

(6) An®

69 o[-

# In the function f(x), only X can be used as a # Inputting a larger value for n increases the
variable in expressions. Other variables (A precision of the calculation, but it also increases
through Z, r, 0) are treated as constants, and the amount of time required to perform the
the value currently assigned to that variable is calculation.
applied during the calculation. # The value you input for the end point of the

# Input of n and the closing parenthesis can be interval (b) must be greater than the value you
omitted. input for the start point (a). Otherwise an error

# Discontinuous points or sections with drastic occurs.
fluctuation can adversely affect precision or # You can interrupt an ongoing maximum/
even cause an error. minimum calculation by pressing the key.

# You cannot use a differential, quadratic # You can input an integer in the range of 1 to 9
differential, integration, =, maximum/minimum for the value of n. Using any value outside this
value or Solve calculation expression inside of range causes an error.

a maximum/minimum calculation term.

19990401
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2-6-1
Complex Number Calculations

2-6 Complex Number Calculations

You can perform addition, subtraction, multiplication, division, parentheses calculations,
function calculations, and memory calculations with complex numbers just as you do with the
manual calculations described on pages 2-1-1 and 2-4-6.

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

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

e {a+bi} ... Performs complex number calculation and displays results in rectangular
coordinate format

e {re”0i} ... Performs complex number calculation and displays results in polar coordinate
format*2

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

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

e {Conjg} ... {obtains conjugate}

* {ReP}/{ImP} ... {real number}/{imaginary number} part extraction
e {pre”0i}{»a+bi} ... converts the result to {polar}/{linear}

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

Examples: 3N (-8) =-2 (Real)
In 2 = 0.6931471806 + 1.570796327i =1 + 1.732050808i(a+bi / re™oi)

In2i+In (-2 ) = (Non-Real ERROR)

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

*Deg..-180< 6=180
*Rad..—-wt<O=n
e Gra... =200 < 6 =200

19990401
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2-6-2
Complex Number Calculations

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

B Absolute Value and Argument [OPTN]-[CPLX]-[Abs]/[Arg]

0o 000
Example To calculate absolute value (r) and argument (6) for the complex
number 3 + 4i, with the angle unit set for degrees

Imaginary number axis
A
4 __________
:
|
|
r |
:
|
|
0 l .
-3 » Real number axis
0

(F3)(CPLX) (1) (Abs) |F|I:-5 (3+a
(8] (#H (@] () O] e

(Calculation of absolute value)

(F3)(CPLX) (2] (Arg) |F|r*-a Ca+4E
BEA® @) 0B g

(Calculation of argument)

53.13EIIEIESE|

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

19990401
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2-6-3
Complex Number Calculations

l Conjugate Complex Numbers [OPTN]-[CPLX]-[Conijg]
A complex number of the format a + bi becomes a conjugate complex number of the format
a— bi.
0o 000
Example To calculate the conjugate complex number for the complex humber 2
+4i
(e [F3)(CPLX) (3] (Conjg) Conda (2+d4i2 o ai
DEOEQNDE !

B Extraction of Real and Imaginary Number Parts [OPTN]{CPLX]-[ReP]/[ImP]

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

0o 000
Example To extract the real and imaginary parts of the complex number 2 + 5i

(F3)(CPLX) (4] (ReP) |EEF' T 0
@ @ B M @) O B9

(Real part extraction)

2|

£9 @ 3 (CPLX) (&) (ImP) [P 275
@ @ 6 &6 00 D E

(Imaginary part extraction)

# The input/output range of complex numbers is # 18 bytes of memory are used whenever you

normally 10 digits for the mantissa and two assign a complex number to a variable.
digits for the exponent. # The following functions can be used with
# When a complex number has more than 21 complex numbers.
digits, the real number part and imaginary N2 A, 3, I, log, 10%, €5 sin,
number part are displayed on separate lines. cos, tan, sin~', cos™, tan-1, sinh, cosh, tanh,
# When either the real number part or imaginary sinh-', cosh, tanh-'
number part of a complex number equals Int, Frac, Rnd, Intg, Fix, Sci, ENG, —ENG, °’”,
zero, that part is not displayed in rectangular o gl dle
form.

19990401
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Complex Number Calculations

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

M Polar Form and Rectangular Transformation [OPTNJ-{CPLX]-[»re”0i]

0o 000
Example To transform the rectangular form of complex number 1 +V3i to its
polar form

ad () @B (O e @G ) B O @M )@ [1+0I3rirremal

(F3) (CPLX) (6] (»re”6i) x| Z2EEB1

19990401
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2-7-1
Binary, Octal, Decimal, and Hexadecimal Calculations

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

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

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

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

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

Binary: 0, 1

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

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

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

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

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

Number System Display Capacity
Binary 16 digits
Octal 11 digits
Decimal 10 digits
Hexadecimal 8 digits
# The alphabetic characters used in the Normal Text: A, B, C, D, E, F
hexaqemmal nulm'ber gppear differently on Hexadecimal Values: A, B, C, D, E, F
the display to distinguish them from text

characters.

19990401
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2-7-2
Binary, Octal, Decimal, and Hexadecimal Calculations

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

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

Octal Values
Positive: 0 s 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

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

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

2. Press (SET UP) and then specify the default number system by pressing
(F2)(Dec), (F3)(Hex), [F4)(Bin), or [F5)(Oct).

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

* {d~0}/{LOGIC}/{DISP}/{SYBL} ... {number system specification}/{logical operation}/
{decimal/hexadecimal/binary/octal conversion}/{symbol} menu

19990401
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2-7-3
Binary, Octal, Decimal, and Hexadecimal Calculations

l Selecting a Number System

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

the set up screen. After you press the function key that corresponds to the system you want
to use, press [Exg.

® To specify a number system for an input value

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

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

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

® To input values of mixed number systems

Example To input 12310 or 10102, when the default number system is
hexadecimal

(F3) (SET UP)(E3)(Hex) Esd |-:I123 aaaaaa?e|
I F(d~o) () T 2 B 9
(F1)(d~0) B (b)) (0 (1] (0] |I:-1EllEl |
BEEEEEEA
B Arithmetic Operations

0o 000

Example 1 To calculate 101112 + 110102
) (SET UP) B4 Bin) 2 tatl 15%%3&1%@@@@1 16@E1
EBJCIIERNERNED
OHOA O

19990401
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2-7-4
Binary, Octal, Decimal, and Hexadecimal Calculations

0o 000
Example 2 To input and execute 123s x ABC1s, when the default number system is
decimal or hexadecimal
(F3) (SET UP) (F2) (Dec) B0 |.:-123th|31: N |
(d [F1)(d~0) @) (o)1 (2 B1 X
(F1) (d~o0) 2 (h)(a) E5)
(F3) (DISP) (2] (Hex) ArskHex
BEAZTHF 4
H Negative Values and Logical Operations
Press (F2)(LOGIC) to display a menu of negation and logical operators.
* {Neg} ... {negation}
* {Not}/{and}/{or}/{xor}/{xnor} ... (NOT}/{AND}/{OR}/{XOR}/{XNOR}
® Negative Values
0o 000
Example To determine the negative of 1100102
cred (E3) (SET UP) (F4)(Bin) (s MHea 11ARIE
&9 [F2) (LOGIC) (3] (Neg) 11111111116881118
DO )EE
el ogical Operations
eoocoo
Example 1 To input and execute “1201s and AD+6”
(F3) (SET UP)(E3)(Hex) E0 1Z8andAb
BEBEEEZE
(1) (2] (0] F2)(LOGIC)
(8] (and)(a) (@)
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2-7-5
Binary, Octal, Decimal, and Hexadecimal Calculations

0o 000
Example 2 To display the result of “36s or 11102” as an octal value

(F3) (SET UP)(F5)(Oct) sd ZEorbllie |
@) (6] F2 (LOGIC) BEBEEEADETE
(@] (or) (i) (d~0) (B (b)

DO®O EI

0o 000
Example 3 To negate 2FFFED:1¢

(F3) (SET UP)(F3)(Hex) EsY Mol ZFFFED
(F2) (LOGIC) (2] (Not) FFLoBa12
QEEEHGEDE

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

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

® To convert a displayed value from one number system to another
0o 000
Example To convert 2210 (default number system) to its binary or octal value

(F3)(SET UP)(@ (Dec) &) d22

F1) (d~0) D (d) @ @) &9 =
[E3) (DISP) (@) (»Bin) &9 AEEAEEEEREA1E1 16
(3 (DISP) (@) (»Oct) FEREEEEERZE
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2-8-1
Matrix Calculations

2-8 Matrix Calculations

From the Main Menu, enter the RUN « MAT Mode, and press (F1) (MAT) to perform Matrix
calculations.

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

¢ Addition, subtraction, multiplication
¢ Scalar product calculations

e Determinant calculations

e Matrix transposition

e Matrix inversion

e Matrix squaring

¢ Raising a matrix to a specific power

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

e Matrix modification using matrix commands

¢ Absolute value, argument, complex conjugate calculation for a matrix with complex
number components

* Real number part and complex number part extraction of a matrix with complex number
components

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

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

Matrix Answer Memory contents.

19990401
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2-8-2
Matrix Calculations

B Inputting and Editing Matrices

Pressing (F1)(MAT) displays the matrix editor screen. Use the matrix editor to input and edit

matrices.

Malrix

a : Hore
Matl. C : Hore
Mat D tHorne
Mat E : Hore
Mat. F : Hore
DIM | DEL IDELA]

mxn ... m(row) x n (column) matrix
None... no matrix preset

¢ {DIM} ... {specifies the matrix dimensions (number of cells)}

* {DEL}/DEL-A} ... deletes {a specific matrix}/{all matrices}

® Creating a Matrix

To create a matrix, you must first define its dimensions (size) in the Matrix list. Then you can
input values into the matrix.

¢ To specify the dimensions (size) of a matrix

0000
Example To create a 2-row x 3-column matrix in the area named Mat B

Highlight Mat B.

K2 Matlrix
Mat A T 2w 2
Mgt B fHope |
FD (DIM)
Specify the number of rows. T
@] g MiDimension mxn
Specify the number of columns. F1 m =z
El) Al —,
EXE E 1 3 3
e B

¢ All of the cells of a new matrix contain the value 0.

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

19990401
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2-8-3
Matrix Calculations

e To input cell values

XEXX)
Example To input the following data into Matrix B :
|:1 2 3
4 5 6
& (Selects Mat B.) Matrix
Mat A Po2x 2
EXE E ] ] 3
! ! 2 3
DEDED IR |
(4] ) (5] (e (6]
(Data is input into the highlighted cell. &
Each time you press [Exg, the highlighting ECITIR-OF[R-DELIR-IHAR ARO[
move to the next cell to the right.)

# You can input complex numbers into the # You can see the entire value assigned to a cell
cell of a matrix. by using the cursor keys to move the highlight-

# Displayed cell values show positive ing to the cell whose value you want to view.
integers up to six digits, and negative # The amount of memory required for a matrix is 9
integers up to five digits (one digit used for bytes per cell. This means that a 3 x 3 matrix
the negatlve Slgn). EXponentlal values are requires 81 bytes of memory (3 x3x9= 81)
shown with up to two digits for the Inputting complex numbers into a matrix
exponent. Fractional values are not doubles the amount of memory used.
displayed.

19990401
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2-8-4
Matrix Calculations

® Deleting Matrices
You can delete either a specific matrix or all matrices in memory.

Matrix

Mat H P 2H 2
Mat B i 2H 3
Mat. C s 24 4
a i Hone

Mat F : Hore
OIM | OEL IDECR]

® To delete a specific matrix

1. While the Matrix list is on the display, use @ and @ to highlight the matrix you want
to delete.

2. Press (F2) (DEL).

3. Press (Yes) to delete the matrix or [esc) (No) to abort the operation without deleting
anything.

® To delete all matrices
1. While the Matrix list is on the display, press (F3] (DEL-A).

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

# The indicator “None” replaces the # Inputting the format or changing the dimensions
dimensions of the matrix you delete. of a matrix deletes its current contents.

19990401
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2-8-5
Matrix Calculations

M Matrix Cell Operations
Use the following procedure to prepare a matrix for cell operations.

1. While the Matrix list is on the display, use @ and @ to highlight the name of the
matrix you want to use.
You can jump to a specific matrix by inputting the letter that corresponds to the matrix
name. Inputting (8](N), for example, jumps to Mat N.
Pressing (®J(Ans) jumps to Matrix Memory.

2. Press [exg and the function menu with the following items appears.
* {EDIT} ... {cell editing screen}
* {R-OP} ... {row operation menu}
* {R-DEL}Y{R-INS}/{R<ADD} ... row {delete}/{insert}/{add}
e {C-DEL}/{C-INS}/{C+ADD} ... column {delete}/{insert}/{add}
All of the following examples use Matrix A.

® Row Calculations
The following menu appears whenever you press (F2)(R-OP) while a recalled matrix is on the
display.
* {Swap} ... {row swap}
* {xRow} ... {scalar product of specified row}
* {xRow+} ... {addition of scalar product of specified row to another row}

e {Row+} ... {addition of specified row to another row}

e To swap two rows

o0 000
Example To swap rows two and three of the following matrix :

1 2
Matrix A = |: 3 4:|
5 6

(F2) (R-OP) (1] (Swap)
Input the number of the rows you want to swap.

(2) B (3] Fow OFeration

Swar Row m*Row n
m =2

(EXE) (org) A I 2
I [ 2
E[ 5 B |
3 3

19990401
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2-8-6
Matrix Calculations

e To calculate the scalar product of a row

o0 000
Example To calculate the scalar product of row 2 of the following matrix,
multiplying by 4 :

1 2
MatrixA=|:3 4:|

5 6

(F2) (R-OP) (2] (xRow)

Input multiplier value. i
Row OFer-alicoh
@ kxRaw m*Rou m
Specify row number. ko4
_mn s |
@
(E8) (EXE) (orfeg) A i z
[ [ 2
a[ 12 IE]
3 s I

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

(N NN
Example  To calculate the scalar product of row 2 of the following matrix,
multiplying by 4 and add the result to row 3 :

1 2
Matrix A = |: 3 4 :|
5 6

(F2) (R-OP) (3] (xRow+)

Input multiplier value.

(4] &9
Specify number of row whose scalar product should be  [Eow OrFeral.ion
calculated. ExEow mtRow m+REow n
(2) N i3
Specify number of row where result should be added.
|
8 (EXE) (orE9) R
[ [ 2
a[ 3 u|
3 i

19990401
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2-8-7
Matrix Calculations

¢ To add two rows together

Example To add row 2 to row 3 of the following matrix :
1 2
Matrix A = |: 3 4 :|
5 6

(F2) (R-OP) (4] (Row+)
Specify number of row to be added. Fow OFeration
Fow m+Eow h+Eow f
(2] B¢
Specify number of row to be added to. h
@
(Fe) (EXE) (or(eg) A l Z
[ [ 2
z[ 3 u]
3 s [T
® Row Operations
* {R*DEL} ... {delete row}
¢ {R*INS} ... {insert row}
*{R-ADD} ... {add row}
® To delete a row
0o 000
Example To delete row 2 of the following matrix :
1 2
Matrix A = |: 3 4 :|
5 6
) A 1 _ g
I I 2
-
3 5 B
(F3)(R-DEL) A 1 &
I I 2
1 E]

19990401
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2-8-8
Matrix Calculations

e To insert a row
o 0000

Example  To insert a new row between rows one and two of the following

matrix :
1 2
Matrix A = |: 3 4 :|
5 6
@ A 1 __ 2
| | g
a[- u]
3 5 B
(F3) (R+INS) A 1 __ 2 _

e To add a row

0o 000
Example  To add a new row below row 3 of the following matrix :

1 2
Matrix A = |: 3 4 :|
5 6

®® A i 3

(F5) (R-ADD) A

£ W —
i_mm_
omLsnm
| |

19990401
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2-8-9
Matrix Calculations

® Column Operations
¢ {C-DEL} ... {delete column}

¢ {C+INS} ... {insert column}
¢ {C-ADD} ... {add column}

® To delete a column

o0 000
Example  To delete column 2 of the following matrix :

1 2
Matrix A = |: 3 4 :|
5 6

® A l 2

(E8) (>)[E (C-DEL) A l

e To insert a column

(N NN
Example To insert a new column between columns 1 and 2 of the following
matrix :
1 2
Matrix A = |: 3 4 :|
5 6
® A I 2
l[ | -]
2 3 4
3 5 B
(Fe) (™) (F2 (C*INS) A ] 2 3
|[ i I E]
2 3 0 4
3 5 0 B
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® To add a column

0o 000
Example To add a new column to the right of column 2 of the following
matrix :
1 2
Matrix A = |: 3 4 :|
5 6
® A I 2
l[ l -]
2 El u
El 5 B
Fe) (> C-ADD A ! = E|
gl ) |[ | 2 -I]
2 3 u 1}
3 5 B 1}
M Modifying Matrices Using Matrix Commands [OPTN]-[MAT]

¢ To display the matrix commands
1. From the Main Menu, enter the RUN « MAT Mode.

2. Press to display the option menu.

3. Press [F2)(MAT) to display the matrix command menu.

The following describes only the matrix command menu items that are used for creating
matrices and inputting matrix data.

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

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

e {Augmnt} ... {Augment command (link two matrices)}

¢ {Ident} ... {Identity command (identity matrix input)}

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

e {M—List} ... {Mat—List command (assign contents of selected column to list file)}
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e Matrix Data Input Format [OPTN]-[MAT]-[Mat]
The following shows the format you should use when inputting data to create a matrix using

the Mat command.

ait at2 ... dam
d2t d22 ... aa
am  aAm2 amn

=[[an, atz, ..., @] [@21, A2z, ..., A24] .... [@m1, Qe ..., Qmn] ]
— Mat [letter A through Z]

o0 000
Example 1 To input the following data as Matrix A :

1 3 5
2 4 6

(HHEHG |[§11=3=5][2=4=E-]]+F1.3L |
EE](])([ plolololc RS
(

1) =) e (23 (MAT)

(Exg Matrix name —|R ] 2 3
|[- 3 5
g El u E]
# You can also use (2) (Mat) in place of # An error occurs if memory becomes full as you
(F2) (MAT)([E](Mat). are inputting data.
# The maximum value of both m and n is 255. # You can also use the above format inside a

program that inputs matrix data.
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® To input an identity matrix [OPTN]-[MAT]-[Ident]
Use the Identity command to create an identity matrix.

0o 000
Example 2 To create a 3 x 3 identity matrix as Matrix A

(F2) (MAT) (6] (Ident) A ] 2 3
(@) & E3 (MAT) (D (Mat) @20 [0 (A) B8 ;[-.; ! 3] ‘
Number of rows/columns 3 g g !
e To check the dimensions of a matrix [OPTN]-[MAT]-[Dim]
Use the Dim command to check the dimensions of an existing matrix.
0o 000
Example 3 To check the dimensions of Matrix A, which was input in
Example 1
(F2) (MAT) (2] (Dim) An3
3 (MAT) (3 (Mat) D (20 (A) B2 -]

The display shows that Matrix A consists of two rows and three columns.

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

o0 000
Example 4 To specify dimensions of 2 rows and 3 columns for Matrix B

FXO)DDEOEH})E R R S
3 (MAT) @ (Dim) (- 7
3 (MAT) (D) (Mat) @ (3 (B) 8
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® Modifying Matrices Using Matrix Commands

You can also use matrix commands to assign values to and recall values from an existing
matrix, to fill in all cells of an existing matrix with the same value, to combine two matrices
into a single matrix, and to assign the contents of a matrix column to a list file.

e To assign values to and recall values from an existing matrix
[OPTN]-[MAT]-[Mat]
Use the following format with the Mat command to specify a cell for value assignment and

recall.
Mat X [m, n]
D, T matrix name (A through Z, or Ans)
Tieiiiiiiiiiiee e eeeeeeeeaen, row number
Tl eeiteeeeee et e column number
o0 000

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

1 2
Matrix A = |: 3 4 :|
5 6

[ @ =) o™ [2) (MAT) (1) (Mat) 18+Mat ALL, 2] .
() (x6m (A) e (B ([ ) 3D CJ (2
@ B (1) B

eo0o0o0o0
Example 2 Multiply the value in the cell at row 2, column 2 of the above
matrix by 5

(i) (F2) (MAT) (4] (Mat) Mat ALZ:Z21%5
[ () (A) &R (B ([ )2 3 @ <8
G (B (1) X B B
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e To fill a matrix with identical values and to combine two matrices into a
single matrix [OPTN]-[MATI-[Fill/JAugmnt]

Use the Fill command to fill all the cells of an existing matrix with an identical value and the
Augment command to combine two existing matrices into a single matrix.

0o 000
Example 1 To fill all of the cells of Matrix A with the value 3

(3 (MAT) (@ (Fill) —— -
@) (] 3 (MAT) (1) (Mat) (i (61 (A) @ ;![-al ;]
(2 (MAT) (3 (Mat) () (€67 (A) B9 al 3 a3

0o 000
Example 2 To combine the following two matrices :

SHIEH

(F2) (MAT) (8] (Augmnt)
(2} (MAT) (1] (Mat) (k) (k61 (A) (o]
(F2) (MAT) (1] (Mat) (i (iog) (B)

# The two matrices you combine must have the
same number of rows. An error occurs if you
try to combine two matrices that have
different numbers of rows.
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® To assign the contents of a matrix column to a list
[OPTN]-[MAT]-[M—List]

Use the following format with the Mat—List command to specify a column and a list.

Mat — List (Mat X, m) — Listn
X = matrix name (A through Z, or Ans)
m = column number
n = list number
0o 000
Example  To assign the contents of column 2 of the following matrix to list 1 :
1 2
Matrix A = 3 4
5 6

(F2) (MAT) (8] (M—List) A

[E3 (MAT) (@) (Mat) @ (20 (A) &) (@ é[-ﬁ']
E)(LIST) @ (List (D B9 *oF
F1) (LIST) @ (List) Exg

# You can also use (1] (List) in place of In the above, a, B, and y are any variable
(FA)(LIST) (1] (List). names A through Z, and n is any value.

# You can use Matrix Answer Memory to assign The above does not affect the contents of Matrix
the results of the above matrix input and edit Answer Memory.
operations to a matrix variable. To do so, use
the following syntax.
* Fill (n, Mat &) — Mat B
e Augment (Mat , Mat ) — Mat y
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H Matrix Calculations [OPTN]-[MAT]
Use the matrix command menu to perform matrix calculation operations.

e To display the matrix commands
1. From the Main Menu, enter the RUN « MAT Mode.

2. Press to display the option menu.
3. Press (F2)(MAT) to display the matrix command menu.

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

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

¢ {Det} ... {Det command (determinant command)}

¢ {Trn} ... {Trn command (transpose matrix command)}
¢ {Ident} ... {Identity command (identity matrix input)}

All of the following examples assume that matrix data is already stored in memory.
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e Matrix Arithmetic Operations [OPTN]-[MAT]-[Mat]

0o 000
Example 1 To add the following two matrices (Matrix A + Matrix B) :

SIS LU

A9 @M F2 (MAT) (0 (Mat) @R fED(A) @) [Fms 1 3
3 (MAT) @ (Mat) @ (g (B) B3 S L B ‘

0o 000
Example 2 Calculate the scalar product to the following matrix using a
multiplier value of 5 :

. 1 2
Matrix A =|: :|
3 4

B3 (MAT) (3] (Mat) ng __ 1 __ 2
A EB (-

0o 000
Example 3 To multiply the two matrices in Example 1 (Matrix A x Matrix B)

2 (MAT) (1) (Mat) (8 €21 (A) ()
2 (VIAT) (D) (Mat) (8 (=g) (B)

[— ]

Ans__ | Z ‘

eo0o0o0o0
Example 4 To multiply Matrix A (from Example 1) by a 2 x 2 identity matrix

(F2(MAT) (3] (Mat) (i) (%61 (A)
(F2 (MAT) (6 (|dent)_|@

Number of rows and columns

e B

Ans__ | £ ‘

# The two matrices must have the same # When performing matrix arithmetic operations,
dimensions in order to be added or inputting the Identity command at the location
subtracted. An error occurs if you try to of a matrix command (such as Mat A) makes it
add or subtract matrices of different possible to perform identity matrix
dimensions. calculations.

# For multiplication (Matrix 1 x Matrix 2), the
number of columns in Matrix 1 must match
the number of rows in Matrix 2. Otherwise,
an error occurs.
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® Determinant [OPTN]-[MAT]-[Det]
0o 000
Example Obtain the determinant for the following matrix :
1 2 3
Matrix A = 4 5 6
-1-2 0
(2 (MAT) (3] (Det) E3(MAT) (1) (Mat)  [Det Matl A 5
(A B3 )
® Matrix Transposition [OPTN]-[MAT]-[Trn]

A matrix is transposed when its rows become columns and its columns become rows.

eo0o0o0e0
Example To transpose the following matrix :

1 2
Matrix A = 3 4

5 6
(F2) (MAT) (4] (Trn) (F2) (MAT) (1] (Mat) Ang__ | ] 3
M ({2 (A) 6B e SR

# Determinants can be obtained only for square # The determinant of a 3 x 3 matrix is calculated

matrices (same number of rows and as shown below.
cqumns).'I'rymg to obtain a determinant for a an a as
matrix that is not square produces an error. [Al= |: as1 az @z :|
# The determinant of a 2 x 2 matrix is ast as2 ass
calculated as shown below. = ai11@20a33 + a12a23831 + a13a21a32
an amw — at1az3as2 — arzaz1as3 — ai3dz2ast
| Al= = dt11dz22 — ai2a21
d21 az22
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® Matrix Inversion

[OPTN]-[MAT]-[x""]

0o 000
Example To invert the following matrix :

MatrixA=|:1 2:|
3 4

(F2(MAT) (1) (Mat) ing__1 H
[ (XD (A) & O (x) B8 L -ns]
® Squaring a Matrix [OPTN]-[MAT]-[x?]

0o 000
Example To square the following matrix :

. 1 2
Matrix A = |: :|
3 4

(E2) (MAT) (1] (Mat) (sl (x6T) (A) nf__L_ 2

# Only square matrices (same number of rows
and columns) can be inverted. Trying to invert
a matrix that is not square produces an error.

# A matrix being inverted must satisfy the
conditions shown below.

# A matrix with a determinant of zero cannot be AA"'=A"A=E= |: 10 :|
inverted. Trying to invert a matrix with v
determinant of zero produces an error. The following shows the formula used to

# Calculation precision is affected for matrices invert Matrix A into inverse matrix A™".
whose determinant is near zero. Ao |: ab :|

cd

A= 1 d-b
ad - bc —-c a

Note that ad — bc % 0.
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® Raising a Matrix to a Power [OPTN]-[MAT]-[A]

0o 000
Example To raise the following matrix to the third power :

Matrix A = |:1 2:|
3 4

3 (MAT) (1) (Mat) (8 @0 (A) T
@@ [T s

o Dete_rmining the Absolute \_lalue, Integer Part, Fraction Part, and
Maximum Integer of a Matrix [OPTN]-[NUM]-[Abs]/[Frac)/[Int}/[Intg]

e 000
Example  To determine the absolute value of the following matrix :

. 1 -2
Matrix A = |: :|
-3 4

ey (E5) (NUM) (3] (Abs) g __| 2
| g
[E2 (MAT) () (Mat) i (0 (A) 2 -
# Determinants and inverse matrices are #You can use the following operation to transfer
subject to error due to dropped digits. Matrix Answer Memory contents to another
# Matrix operations are performed matrix (or when Matrix Answer Memory
individually on each cell, so calculations contains a determinant to a variable).
may require considerable time to complete. MatAns — Mat o
# The calculation precision of displayed In the above, « is any variable name A through
results for matrix calculations is = 1 at the Z.The above does not affect the contents of
least significant digit. Matrix Answer Memory.

# If a matrix calculation result is too large to
fit into Matrix Answer Memory, an error
occurs.
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Chapter

List Function

A list is a storage place for multiple data items.

This calculator lets you store up to 20 lists in a single file, and
you can store up to six files in memory. Stored lists can be used
in arithmetic and statistical calculations, and for graphing.

Element number Display range Cell Column
| I |
| List 1 List 2 List 3 List 4 List 5 | ( List 20 —— List name
1 56 1 107 —{ 35 4 0
2 37 2 75 6 0 0
3 21 4 122 2.1 0 0
4 69 8 87 4.4 2 0
5 40 16 208 3 0 0
6 48 32 48 6.8 3 0
7 93 64 338 2 9 0
8 30 128 49 87 0 0 Fow

5

3-1 Inputting and Editing a List

3-2 Manipulating List Data

3-3 Arithmetic Calculations Using Lists
3-4 Switching Between List Files
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3-1 Inputting and Editing a List

Enter the STAT Mode from the Main Menu to input data into a list and to manipulate list data.

® To input values one-by-one
Use the cursor keys to move the highlighting to the list name or cell you want to select.

List 1JList alList 3| List uf

I 101 1 3.5

g 15 [ B
3 122 (] 2|
y B1 o Ul
5 298 [ 3
5

GRFHICALC DEL IDECAT THS 1| & |

The screen automatically scrolls when the highlighting is located at either edge of the
screen.
The following example is performed starting with the highlighting located at Cell 1 of List 1.

1. Input a value and press to store it in the list.

(3) fexg | Lizt I|Lizt B[List 3[List u
[ 3
2| I
* The highlighting automatically moves down to the 3
next cell for input. ;

2. Input the value 4 in the second cell, and then input the result of 2 + 3 in the next cell.

@ Eg 2B (E)Eg [Lift I|List 2| List | List U
I 3
! u
3 5
uf I
5
# You can also input the result of an expres- # You can input value for up to 255 cells in a single
sion or a complex number into a cell. list.
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® To batch input a series of values
1. Use the cursor keys to move the highlighting to another list.

| List | ®|Lizt 3| Lizt U |
|| 5|| | | |

2. Press (X] ({), and then input the values you want, pressing (2] between each one.
Press (£)(}) after inputting the final value.

e (X ({) (6] () @ I B e E(})

[ 3
g u
3 5
y
5 rm

-THEL-T¥

3. Press to store all of the values in your list.
EXE IList 1fList a]List a|List uf

I E]
] u 1
3 5 ]
y
5

GRFHICALC DEC IBELATIAE | |

You can also use list names inside of a mathematical expression to input values into another
cell. The following example shows how to add the values in each row in List 1 and List 2, and
input the result into List 3.

1. Use the cursor keys to move the highlighting to the name of the list where you want the
calculation results to be input.

List I[List @ List 4

2. Press and input the expression.

o) E9) (LIST) @ (List) (1) () List I[List a[List d|List U
ED(LIST) @] (List) (2 '

mn = w
mam

N = W —

3

LISTICFLA IHUM IFRQEHY'F I [

# You can also use (@] (List) in place of # Remember that a comma separates values, so
(F)(LIST) (1] (List). you should not input a comma after the final

value of the set you are inputting.
Right: {34, 53, 78}
Wrong: {34, 53, 78,}
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H Editing List Values

® To change a cell value

Use @ or ® to move the highlighting to the cell whose value you want to change. Input the
new value and press [exg to replace the old data with the new one.

® To edit the contents of a cell

1. Use the cursor keys to move the highlighting to the cell whose contents you want to
edit.

2. Press (>>)(F2) (EDIT) to display the contents of the cell at the bottom of the screen.
3. Make any changes in the data you want.

® To delete a cell
1. Use the cursor keys to move the highlighting to the cell you want to delete.

Lizt IJList @JList J|Lizt U
E| |
[ 1] 1

m J m

N = W —

[
GRFHICALZ DEL IDELATINS | [ |

2. Press (F3) (DEL) to delete the selected cell and cause everything below it to be shifted

up.
[Lizt @JList BJList 3| List v
| 3 3 q
z 1 1
3 B 13
y
5
GREHICALC DEL TDELATIHE | - |
# The cell delete operation does not affect cells neighboring lists, deleting a cell can cause
in other lists. If the data in the list whose cell related values to become misaligned.

you delete is somehow related to the data in

19990401

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

3-1-4
Inputting and Editing a List

® To delete all cells in a list
Use the following procedure to delete all the data in a list.

1. Use the cursor key to move the highlighting to any cell of the list whose data you want
to delete.

2. Pressing (F4)(DEL-A) causes a confirmation message to appear.

3. Press (Yes) to delete all the cells in the selected list or [Esg)(No) to abort the delete
operation without deleting anything.

® To insert a new cell
1. Use the cursor keys to move the highlighting to the location where you want to insert

the new cell.
[List 1| List BJList 3| List u
3 B
[ 5 1
|

|
2
3
u
5

2. Press [F5) (INS) to insert a new cell, which contains a value of 0, causing everything
below it to be shifted down.

|List I|List 2JList 3| List U]

I 3 B
2| I 1
E| 5 |
y
5
# The cell insert operation does not affect cells in neighboring lists, inserting a cell can cause
other lists. If the data in the list where you insert related values to become misaligned.

a cell is somehow related to the data in
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H Sorting List Values

You can sort lists into either ascending or descending order. The highlighting can be located
in any cell of the list.

® To sort a single list
Ascending order
1. While the lists are on the screen, press (Fg)(>)(F1)(SORT) (1] (SortA).

Sort Lists Into
Azcendina Order

How Man>
List=s?s 0O

SORTIEDITIJUMF e 1

2. The prompt “How Many Lists?: ” appears to ask how many lists you want to sort. Here
we will input 1 to indicate we want to sort only one list.

[0 &

Select. List
List Ho: I

3. In response to the “Select List List No:” prompt, input the number of the list you want
to sort.

[ &9

= W —

Descending order

Use the same procedure as that for the ascending order sort. The only difference is that
you should press [2](SortD) in place of (1] (SortA).
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® To sort multiple lists
You can link multiple lists together for a sort so that all of their cells are rearranged in

accordance with the sorting of a base list. The base list is sorted into either ascending order
or descending order, while the cells of the linked lists are arranged so that the relative

relationship of all the rows is maintained.

Ascending order
1. While the lists are on the screen, press (F6)(>)(F1)(SORT) (1] (SortA).

LT 1 y

Sort Lists Intao
Ascendina Order

How Man>
Lists?s I

SORTIEDITIJURMF 1

2. The prompt “How Many Lists?: ” appears to ask how many lists you want to sort. Here
we will sort one base list linked to one other list, so we should input 2.

2 &9

Select
Basze List

List HMo: I

3. In response to the “Select Base List List No: ” prompt, input the number of the list you
want to sort into ascending order. Here we will specify List 1.

D&

Selact
Second List

List HMo: I

4. In response to the “Select Second List List No:” prompt, input the number of the list
you want to link to the base list. Here we will specify List 2.

@ Lizt IJList @jLizt J|Lizt U

=

= W —
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Descending order

Use the same procedure as that for the ascending order sort. The only difference is that

you should press (2] (SortD) in place of (1] (SortA).

# You can specify a value from 1 to 6 as the # Specifying a value of 0 for the number of lists

number of lists for sorting. causes all the lists in the file to be sorted. In
# If you specify a list more than once for a single this case you specify a base list on which all

An error also occurs if lists specified for sorting

do not have the same number of values (rows).
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3-2 Manipulating List Data

List data can be used in arithmetic and function calculations. In addition, various list data
manipulation functions makes manipulation of list data quick and easy. E
You can use list data manipulation functions in the RUN-MAT, STAT, GRPH-TBL, EQUA and

PRGM Modes.

B Accessing the List Data Manipulation Function Menu

All of the following examples are performed after entering the RUN+ MAT Mode.

Press and then (F1)(LIST) to display the list data manipulation menu, which contains the
following items.

e {List}/{Dim}/{Seq}/{Min}/{Max}/{Mean}/{Median}/{Sum}/{Prod}/{Cuml}/{%}/{AList}/
{Augmnt}/{Fill}/{L—Mat}

Note that all closing parentheses at the end of the following operations can be omitted.

® To count the number of data items in a list [OPTN]-[LIST]-[Dim]
(F1)(LIST) (2] (Dim) (F1)(LIST) (3] (List) <list number 1-20> [xg

* The number of cells a list contains is its “dimension.”

eoocoe
Example To count the number of values in List 1 (36, 16, 58, 46, 56)

&9 @ ED(LIST) 2 (Dim) Gim List 1
(LIST) @ (List) (D

® To create a list or matrix by specifying the number of data items
[OPTN]-[LIST]-[Dim]

Use the following procedure to specify the number of data in the assignment statement
and create a list.

<number of data n>(=) (F1) (LIST) (2] (Dim) (F1) (LIST) (3] (List)
<list number 1-20> [Exg

n=1~255
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0o 000
Example To create five data items (each of which contains 0) in List 1
5 (E)(LIST) (2] (Dim)
(F1)(LIST) (1] (List) (1) [Exg
You can view the newly created list by entering List I|List g[List 3| Lizt Y

the STAT Mode.

Use the following procedure to specify the number of data rows and columns, and the matrix
name in the assignment statement and create a matrix.

(X] ({ )<number of row m> (3] <number of column n> =)
(F1)(LIST) (2] (Dim) (F2) (MAT) (1] (Mat) (A <matrix name> (exg)
m,n =1~ 255, matrix name; A ~Z

o0 000

Example To create a 2-row x 3-column matrix (each cell of which
contains 0) in Matrix A

(g @) (X ({) (2) () (8] fwe) () (1) &)
) (E1)(LIST) (2] (Dim)
(E2(MAT) (1] (Mat) (e (%67 (A) B9

The following shows the new contents of Mat A. A I F ]

¢ To replace all data items with the same value [OPTN]-[LISTI-[Fill]

(F1)(LIST) (cog (Fill) <value> (3] (F1)(LIST) (] (List) <list number 1-20>(]

0o 000
Example  To replace all data items in List 1 with 3

(ac) o) (F1) (LIST) g (il Fill(Z.List 13
@) G E(LIST) @ (Listy (D O B9 Done

The following shows the new contents of List 1. et T LSt 2Lt SILiet 0

=W —
W LW W W
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Manipulating List Data
¢ To generate a sequence of humbers [OPTN]-[LIST]-[Seq]
(or1y) (F1)(LIST) (3] (Seq) <expression> (3] <variable name> (3] <start value>
(3] <end value> (3] <increment>
e The result of this operation is stored in ListAns Memory.
eoocoo

Example  To input the number sequence 12, 62, 112, into a list, using the function
f(x) = X2. Use a starting value of 1, an ending value of 11, and an
increment of 5

D (LIST) @) (Seq) (D @ 3 s
EOOOODDEDE é|-’as]
3 121

Specifying an ending value of 12, 13, 14, or 15 produces the same result as shown above,
because all of them are less than the value produced by the next increment (16).

e To find the minimum value in a list [OPTN]-[LIST]-[Min]

(F1)(LIST) (4] (Min) ([F1)(LIST) (1] (List) <list number 1-20>

o0 000
Example To find the minimum value in List 1 (36, 16, 58, 46, 56)

(ag) e (F1) (LIST) (4] (Min) MintList 12
FED(UIST) @ (List) (D 18
® To find the maximum value in a list [OPTN]-[LIST]-[Max]

Use the same procedure as when finding the minimum value (Min), except press (5] (Max) in
place of (4] (Min).
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¢ To find which of two lists contains the smallest value [OPTN]-[LIST]-[Min]

(F1)(LIST) (4] (Min) (F1)(LIST) (3] (List) <list number 1-20>

] (F1)(LIST)(A] (List) <list number 1-20>

e The two lists must contain the same number of data items. If they don’t, an error occurs.

* The result of this operation is stored in ListAns Memory.

eoeocoe
Example To find whether List 1 (75, 16, 98, 46, 56) or List 2 (35, 59, 58, 72, 67)

contains the smallest value

F1)(LIST) @ (Min) Ans
FE)(LIST) @ (List) (D & U b
FI)(LIST) (M (List) @ o I

g 1

¢ To find which of two lists contains the greatest value [OPTN]-[LIST]-[Max]
Use the same procedure as that for the smallest value, except press (5] (Max) in place of

(4] (Min).

e The two lists must contain the same number of data items. If they don’t, an error occurs.

® To calculate the mean of data items [OPTN]-[LIST]-[Mean]

(F1)(LIST) (6] (Mean) (F1)(LIST) (1] (List) <list number 1-20>

0000
Example To calculate the mean of data items in List 1 (36, 16, 58, 46, 56)

(LIST) (€] (Mean) Meani(List 17

EN(LIST) @ (List) (1) 42,4

¢ To calculate the mean of data items of specified frequency
[OPTN]-[LIST]-[Mean]

This procedure uses two lists: one that contains values and one that indicates the frequency
(number of occurrences) of each value. The frequency of the data in Cell 1 of the first list is
indicated by the value in Cell 1 of the second list, etc.

e The two lists must contain the same number of data items. If they don’t, an error occurs.

(F1)(LIST) (6] (Mean) (F1)(LIST) (1] (List)<list number 1-20 (data)>
(] (F1)(LIST) (A (List)<list number 1-20 (frequency)>0] x|
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0000
Example To calculate the mean of data items in List 1 (36, 16, 58, 46, 56), whose
frequency is indicated by List 2 (75, 89, 98, 72, 67)

(ac) {or) (F1)(LIST) (6] (Mean) Meanilisl 1.Lizl 27 |
E(LIST)@ (Lish 0 3 4287421297
E(LIST) @] (List) (2] O] (g

® To calculate the median of data items in a list [OPTN]-[LIST]-[Med]

(F1)(LIST) (7] (Median) (F1) (LIST) (1] (List)<list number 1-20>

0o 000
Example To calculate the median of data items in List 1 (36, 16, 58, 46, 56)

(ad) (e (F1) (LIST) (7] (Median) MedianilList 10

EQ(LIST) (] (List) (3] 4

¢ To calculate the median of data items of specified frequency
[OPTN]-[LIST]-[Med]

This procedure uses two lists: one that contains values and one that indicates the frequency
(number of occurrences) of each value. The frequency of the data in Cell 1 of the first list is
indicated by the value in Cell 1 of the second list, etc.

* The two lists must contain the same number of data items. If they don’t, an error occurs.

(F1)(LIST) (7] (Median) (F1) (LIST) (1] (List) <list number 1-20 (data)>
(] (F1)(LIST) (1] (List) <list number 1-20 (frequency)>(] [Exg

eo0o0o0e
Example To calculate the median of values in List 1 (36, 16, 58, 46, 56), whose
frequency is indicated by List 2 (75, 89, 98, 72, 67)

(ad) e (FA1) (LIST) (@) (Median) MedianmilList 1.Lisl =20
(F(LIST) (1] (List) (1] &) 46

EN(LIST) @ (List) 2
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® To calculate the sum of data items in a list [OPTN]-[LIST]-[Sum]

(F1)(LIST) (8] (Sum) (F1)(LIST) (1] (List)<list number 1-20> [Exg]

0o 000
Example To calculate the sum of data items in List 1 (36, 16, 58, 46, 56)

(ad) (e (F1) (LIST) (8] (Sum) Sum List 1 212|

(F1)(LIST) (3] (List) (1] exe)

e To calculate the cumulate product of a list [OPTN]-[LIST]-[Prod]

(F1)(LIST) (@] (Prod)(F1) (LIST) (1] (List)<list number 1-20> [exg)

Example To calculate the cumulative product of the data in List 1 (2 3, 6, 5, 4)

(ad) (e (F1) (LIST) (8] (Prod) Frod List 1 o

(F)(LIST) (1] (List) (1] (exe)

¢ To calculate the cumulative frequency of each data item
[OPTNJ-[LIST]-[CumlI]

(F1)(LIST) (&7 (Cuml) (F1)(LIST) (1] (List) <list number 1-20>[exg)

e The result of this operation is stored in ListAns Memory.

0o 000
Example To calculate the cumulative frequency of each data item in List 1
(2,3,6,5,4)
(LIST) xe1 (Cuml)
EN(LIST) (] (List) (] g Ans
I
2+3= 2 5
2+3+6= 3 11
2+3+6+5= ————mt | IE
5 20

2+3+6+5+4= —————— b
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¢ To calculate the percentage represented by each data item
[OPTN]-[LIST]-[%]

FD(LIST) fog) (%) [F1) (LIST) (1 (List)<list number 1-20> g

* The above operation calculates what percentage of the list total is represented
by each data item.

* The result of this operation is stored in ListAns Memory.

0o 000
Example To calculate the percentage represented by each data item in List 1
(2,3,6,5,4)

(LIST)(eg) (%)
FD(LIST) @ (List) @) B9

Ank
2/(2+3+6+5+21) x 100 = ——m |
3/(2+3+6+5+4) x 100 = ——m & 15
6/(2+3+6+5+4) x 100 = — g 3 an
5/ 2+3+6+5+y x 100 = ——m 1 25
4/(2+3+6+5+4) x 100 = — - § an

¢ To calculate the differences between neighboring data inside a list
[OPTN]-[LIST]-[ AList]

(F1)(LIST) (in] (4List)<list number 1-20> [xg)

e The result of this operation is stored in ListAns memory.

I )
Example To calculate the difference between the data items in List 1
(1,3,8,5,4)
(LIST)(in) (4List) Ans
3—1T=—m |
5} 8-3=—n @ 5
5-8=—» 13 -3
4-5= —r M -1
# You can specify the location of the new list (List 1 # The number of cells in the new 4 List is one
through List 20) with a statement like: 4 List 1 — less than the number of cells in the original list.

List 2. You cannot specify another memory or
ListAns as the destination of the 4 List operation.
An error also occurs if you specify a 4 List as the
destination of the results of another 4 List
operation.

# An error occurs if you execute 4 List for a list
that has no data or only one data item.
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® To combine lists [OPTN]-[LIST]-[Augmnt]

*You can combine to different lists into a single list. The result of a list combination
operation is stored in ListAns memory.

(F1)(LIST) (sin) (Augmnt) (F1) (LIST) (3] (List) < list number 1-20 >
] F(LIST) (@] (List) < list number 1-20 >

0o 000

Example To combine the List 1 (-3, -2) and List 2 (1,9, 10)
(LIST) (sin) (Augmnt) Ans
(F(LIST) (M (List) (D &)

EN(LIST) @ (List) (2

¢ To transfer list contents to Matrix Answer Memory [OPTN]-[LIST]-[L—Mat]

(F1)(LIST) (tan) (L—Mat) (F1) (LIST) (1] (List) <list number 1-20>
(] (F1)(LIST) (1] (List) <list number 1-20> O] [Exg

* You can skip input (F1)(LIST) (1] (List) in the part of the above operation.
Example: List — Mat (1, 2) [exg

o0 000
Example To transfer the contents of List 1 (2, 3, 6, 5, 4) to column 1, and the
contents of List 2 (11, 12, 13, 14, 15) to column 2 of Matrix Answer
Memory
(LIST) tan) (L—Mat) s _1_ @
FE)(LIST) @ (List) (D &) -
[F(LIST) (] (List) (2] 3 ; 13
5 u I5
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3-3 Arithmetic Calculations Using Lists

You can perform arithmetic calculations using two lists or one list and a numeric value.

ListAns Memory

=] List Calculation results are
stored in ListAns Memory.

List
Numeric Value

List
Numeric Value

M Error Messages

* A calculation involving two lists performs the operation between corresponding cells.
Because of this, an error occurs if the two lists do not have the same number of values
(which means they have different “dimensions”).

* An error occurs whenever an operation involving any two cells generates a mathematical
error.

H Inputting a List into a Calculation

There are two methods you can use to input a list into a calculation.

¢ To input a specific list by name
1. Press to display the first Operation Menu.
* This is the function key menu that appears in the RUN-MAT Mode when you press (01N .

LISTIMATICFLEICALCIHUM ] - |

2. Press (F1)(LIST) to display the List Data Manipulation Menu.

3. Press (1] (List) to display the “List” command and input the number of the list you want
to specify.
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e To directly input a list of values
You can also directly input a list of values using {, }, and (2].

o0 000
Example 1 To input the list: 56, 82, 64

ENX()EEHEE@M |{5n5,=32,n54}:: |
(6] (4] () (F)(})
XXX 41 6
Example 2 To multiply List 3 ( =|: 65 :| )by the Iist|: 0 :|
22 4

ey (E1) (LIST) (1] (List) (3] (X) (r] (X ({) (6] (2] (0] (2] (8] (ser) () (}) 8

246
The resulting list |: 0 :|is stored in ListAns Memory.

88

¢ To assign the contents of one list to another list
Use to assign the contents of one list to another list.

0o 000
Example 1 To assign the contents of List 3 to List 1

(LIST) @ (List) (3) =) ED(LIST) (@] (List) (3]

In place of (F1)(LIST) (1] (List) (3] operation in the above procedure, you could input
G (X1 ({) (@) (0 (2 (8) (8] (&) (@ (@) Gwen) (I ().

Example 2 To assign the list in ListAns Memory to List 1

(LIST) (3] (List) ) () (Ans) (=) E(LIST) (] (List) (] )
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e To recall the value in a specific list cell

You can recall the value in a specific list cell and use it in a calculation. Specify the cell
number by enclosing it inside square brackets.

0000
Example To calculate the sine of the value stored in Cell 3 of List 2

(sin) (em (E1) (LIST) (3] (List) (2] uen) () ([) (B) () (=) (1) B

e To input a value into a specific list cell

You can input a value into a specific list cell inside a list. When you do, the value that was
previously stored in the cell is replaced with the new value you input.

0o 000
Example To input the value 25 into Cell 2 of List 3

2) (8] &) e ED(LIST) (D (List) (3] (e () ([ ) (2 (e (S (1) g

H Recalling List Contents

eoo0o0e
Example To recall the contents of List 1

EQ(LIST) (J(List) (] B¢

* The above operation displays the contents of the list you specify and also stores them
in ListAns Memory. You can then use the ListAns Memory contents in a calculation.

® To use list contents in ListAns Memory in a calculation

eeo0o0e0
Example To multiply the list contents in ListAns Memory by 36

E)(LIST) (] (List) ur] (D) (Ans) (X) (3] (€]

e The operation (LIST) (@] (List) (@) (Ans) recalls ListAns Memory contents.

* This operation replaces current ListAns Memory contents with the result of the above
calculation.
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B Graphing a Function Using a List

When using the graphing functions of this calculator, you can input a function such as Y1 =
List 1 X. If List 1 contains the values 1, 2, 3, this function will produces three graphs:Y = X,
Y =2X,Y =3X.

There are certain limitations on using lists with graphing functions.

Bl Inputting Scientific Calculations into a List

You can use the numeric table generation functions in the Table & Graph Menu to input
values that result from certain scientific function calculations into a list. To do this, first
generate a table and then use the list copy function to copy the values from the table to the
list.

B Performing Scientific Function Calculations Using a List

Lists can be used just as numeric values are in scientific function calculations. When the
calculation produces a list as a result, the list is stored in ListAns Memory.

0o 000 M
Example Touse List3| 65 |to perform sin (List 3)
22

Use radians as the angle unit.

(sin) (LIST)@J(List) (3] 9
-0.158

The resulting list |: 0.8268 :| is stored in ListAns Memory.
—8E-3

In place of the (F1) (LIST) (3] (List) (3] operation in the above procedure, you could input
EAX{) @OEEE R E 6D E(}).
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o0 o000 1 4
Example Touselist1| 2 |andList2| 5 |[to perform List 1-st2

3 6

This creates a list with the results of 14, 25, 38.

(E1) (LIST) (@ (List) (] (A) ED(LIST) (1] (List) (2] )

1
The resulting list |: 32 :| is stored in ListAns Memory.
729
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3-4 Switching Between List Files

You can store up to 20 lists (List 1 to List 20) in each file (File 1 to File 6). A simple operation

lets you switch between list files.

e To switch between list files
1. From the Main Menu, enter the STAT Mode.
Press (F3)(SET UP) to display the STAT Mode SET UP screen.

Stat Wind tHuto
Fesid List :iHone

unc | ¥Fe Y=

Grarh Func f0n
Backaround :Horne
Arnale iEad 4
FILE|

2. Press (F1)(FILE) and then input the number of the list file you want to use.

0000
Example To select File 3

etz aas
(FI(FILE) (8] PSE'].E'E-T.- File Ho.

I5H File[l~&l: 300

B Ay rre=—rT
E5) [Cist File :Files |

All subsequent list operations are applied to the lists contained in the file you select (List File
3 in the above example).
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Equation Calculations

Your graphic calculator can perform the following three types of
calculations:

e Simultaneous linear equations
* High degree equations
* Solve calculations

From the Main Menu, enter the EQUA Mode.

Equation
o i i i Select Twrre
{SIML} ... {linear equation with 2 to 30 unknowns} ETrEinultaneous
e {POLY} ... {degree 2 to 30 equations} FZiPolxrnomial
. F3:Solwver
* {SOLV} ... {solve calculation} T [T T,

4-1 Simultaneous Linear Equations
4-2 High Degree Equations

4-3 Solve Calculations

4-4 What to Do When an Error Occurs
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4-1 Simultaneous Linear Equations

Description
You can solve simultaneous linear equation with two to 30 unknowns.

e Simultaneous Linear Equation with Two Unknowns:

aixi + bixz = ¢
azxi1 + baxz = ¢z

e Simultaneous Linear Equation with Three Unknowns:

aixi + bixz + cixs = di
azxi + bax2 + coxs = do
asxi + baxz + caxs = ds

Set Up
[ | 1. From the Main Menu, enter the EQUA Mode.
Execution

2. Select the SIML (simultaneous equation) Mode, and specify the number of unknowns
(variables).
You can specify from 2 to 30 unknowns. To specify more than six unknowns, press
(Fe)(n) and then input a value.

3. Sequentially input the coefficients.

The cell that is currently selected for input is highlighted. Each time you input a
coefficient the highlighting shifts in the sequence:

ar—br—c1—...an — bn— cn — (n =2 to 30)
You can also input fractions, complex numbers, and values assigned to variables as
coefficients.

You can cancel the value you are inputting for the current coefficient by pressing at
any time before you press to store the coefficient value. This returns to the
coefficient to what it was before you input anything. You can then input another value if
you want.

To change the value of a coefficient that you already stored by pressing [Exg, move the
cursor to the coefficient you want to edit. Next, input the value you want to change to or
press (F1)(EDIT).

Pressing (F3)(CLR) clears all coefficients to zero.
4. Solve the equations.
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o0 000
Example To solve the following simultaneous linear equations for x, y, and z
x + y - 2 =-1
X+ 6y + & = 1
-5x + 4y + 7 =-7
Procedure
@ [N EQUA
@ ED(SIML) AnArER Tz =dn
F2(3) | y I : -2 -17
EENECEEODE ;[ O p—
DE9E EEE e @6 -
© (B g @ g (@] 9 (@ (@) [Ex ECTTIDELAT CLR | SO0
@ [Fe)(SOLV)
Result Screen
andtbrY+Cns=dn
n
'|'|: -1
2 C
1
REEFT

# Internal calculations are performed using a 15-
digit mantissa, but results are displayed using
a 10-digit mantissa and a 2-digit exponent.

# Simultaneous linear equations are solved by
inverting the matrix containing the coefficients
of the equations. For example, the following
shows the solution (x1, x2, x3) of a simultane-
ous linear equation with three unknowns.

X1 ar b1 c1 =1 di
|:x2:| = |: az b2 c2 :| |:d2:|
X3 as bz c3 ds

Because of this, precision is reduced as the
value of the determinant approaches zero. Also,
simultaneous equations with three or more
unknowns may take a very long time to solve.

# An error occurs if the calculator is unable to find
a solution.

# After calculation is complete, you can press
(F1) (REPT), change coefficient values, and then
re-calculate.
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4-2 High Degree Equations

Description

You can use this calculator to solve high degree equations such as quadratic equations and
cubic equations.

e Quadratic Equation:
ax®* +bx+c¢=0 (a=0)

e Cubic Equation:
ax® + bx® + cx +d = 0(a = 0)

Set Up
B 1. From the Main Menu, enter the EQUA Mode.
Execution

2. Select the POLY (high degree equation) Mode, and specify the degree of the equation.
You can specify a degree from 2 to 30. To specify a degree greater than three, press
(F3)(n) and then input a value.

3. Sequentially input the coefficients.

The cell that is currently selected for input is highlighted. Each time you input a
coefficient the highlighting shifts in the sequence:

a—b—c— ..
You can also input fractions, complex numbers, and values assigned to variables as
coefficients.

You can cancel the value you are inputting for the current coefficient by pressing at
any time before you press to store the coefficient value. This returns to the
coefficient to what it was before you input anything. You can then input another value if
you want.

To change the value of a coefficient that you already stored by pressing [Exg, move the
cursor to the coefficient you want to edit. Next, input the value you want to change to or
press [F1)(EDIT).

Pressing (F3)(CLR) clears all coefficients to zero.
4. Solve the equations.

# Internal calculations are performed using a # An error occurs if the calculator is unable to find
15-digit mantissa, but results are displayed a solution.
using a 10-digit mantissa and a 2-digit

# After calculation is complete, you can press

(F1) (REPT), change coefficient values, and then
# Equations of third degree or higher may take re-calculate.
a very long time to solve.

exponent.
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0o 000
Example To solve the cubic equation

x3-2x2-x+2=0

Procedure
@ [ EQUA
@ [FJ(POLY)
(F2)(3)
ORNICEI@IANEEI@ I EEIPNGEE
@ [Fe)(SOLV)

Result Screen

a3 +bH:=-=: £+ =i

.

2
FEFT
aH3+gHE+cH+d=E aH3+hHEﬁFH+d=E
| CHEED =3 I[
2 i
3 -i
-1 2
REFT REFT
(Multiple Solutions) (Complex Number Solution)

19990401

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

4-3-1
Solve Calculations

4-3 Solve Calculations

Description

The Solve Calculation Mode lets you determine the value of any variable in a formula,
without going through the trouble of solving the equation.

Set Up

B 1. From the Main Menu, enter the EQUA Mode.
Execution

2. Select the SOLV (Solve) Mode, and input the equation as it is written.
If you do not input an equals sign, the calculator assumes that the expression is to the
left of the equals sign, and there is a zero to the right. *’

3. In the table of variables that appears on the display, input values for each variable.
You can also specify values for Upper and Lower to define the upper and lower limits of
the range of solutions. *2

4. Select the variable for which you want to solve to obtain the solution.
“Lft” and “Rgt” indicate the left and right sides that are calculated using the solution.™

*1An error occurs if you input more than one equals The closer the difference between the Lft and

sign. Rgt values is to zero, the lower degree of error
*2An error occurs if the solution falls outside the in the result.

range you specify. # The message “Retry” appears on the display
*3Solutions are approximated using Newton’s when the calculator judges that convergence is

method. Lft and Rgt values are displayed for not sufficient for the displayed results.

confirmation, because Newton’s method may
produce results that are the real solution.
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0o 000

Example An object thrown into the air at initial velocity V takes time T to reach
height H. Use the following formula to solve for initial velocity V when
H =14 (meters), T = 2 (seconds) and gravitational acceleration is G =
9.8 (m/s?).

H=VT-1/2 GT?

Procedure

@ [MEN) EQUA

@ (F3)(SOLV)
(i) (23 (H) Ge) (] (=) (e (2) (V) o) (M B OO EH @2 I
(@3)(G) [ () (T) (=3 (B9

@ M @EgH=14)
@ Egd(v=0)
(2)pgd(T=2)
(@) (J (B (G =9.8)

@ Press @ to highlight V = 0, and then press (Fg) (SOLV).

Result Screen

Eqi H=UT=0C1.-225TE
U=16.85

Lft=14

Fat=14

REFT
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4-4 What to Do When an Error Occurs

e Error during coefficient value input

Press the key to clear the error and return to the value that was registered for the
coefficient before you input the value that generated the error. Try inputting a new value
again.

e Error during calculation

Press the key to clear the error and display coefficient. Try inputting values for the
coefficients again.

4 . . . N\
M Clearing Equation Memories
1. Enter the equation calculation mode (SIML or POLY) you want to use and
perform the function key operation required for that mode.
¢ In the case of the SIML Mode ([F1)), use number keys to specify the number of
unknowns.
¢ In the case of the POLY Mode ((F2]), use number keys to specify the degree of
the polynomial.
e |f you pressed (F3) (SOLV), advance directly to step 2.
2. Press (F2J(DEL-A).
3. Press [xg(Yes) to delete the applicable equation memories or [Esg)(No) to abort
S the operation without deleting anything. y
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Chapter

Graphing

Sections 5-1 and 5-2 of this chapter provide basic information
you need to know in order to draw a graph. The remaining
sections describe more advanced graphing features and functions.

Select the icon in the Main Menu that suits the type of graph you
want to draw or the type of table you want to generate.
e GRPH-TBL ... General function graphing or number table generation
e CONICS ... Implicit function graphing
(5-1-5~5-1-6, 5-11-17~5-11-21)
e RUN -MAT ... Manual graphing (5-6-1~ 5-6-4)
* DYNA ... Dynamic Graph (5-8-1 ~5-8-6)
* RECUR ... Recursion graphing or number table generation
(5-9-1 ~5-9-8)

5-1 Sample Graphs

5-2 Controlling What Appears on a Graph Screen
5-3 Drawing a Graph

5-4 Storing a Graph in Picture Memory

5-5 Drawing Two Graphs on the Same Screen
5-6 Manual Graphing

5-7 Using Tables

5-8 Dynamic Graphing

5-9 Graphing a Recursion Formula

5-10 Changing the Appearance of a Graph
5-11 Function Analysis

19990401
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5-1-1
Sample Graphs

5-1 Sample Graphs

M How to draw a simple graph (1)

Description
To draw a graph, simply input the applicable function.

Set Up
B 1.From the Main Menu, enter the GRPH « TBL Mode.

Execution

2. Input the function you want to graph.
Here you would use the V-Window to specify the range and other parameters of the
graph. See 5-2-1.

3. Draw the graph.

19990401
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5-1-2
Sample Graphs

0o 000
Example To graph y = 3x2

Procedure
1 [MEN) GRPH-TBL
@ (@) 3
@ (F5)(DRAW) (or (eg)

Result Screen

TRACEIZOOMERTCHG-SLUITAEL] _C_|

19990401
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5-1-3
Sample Graphs

l How to draw a simple graph (2)

Description
You can store up to 20 functions in memory and then select the one you want for graphing.

Set Up
B 1. From the Main Menu, enter the GRPH+ TBL Mode.

Execution
2. Specify the function type and input the function whose graph you want to draw.

You can use the GRPH - TBL Mode to draw a graph for the following types of expres-
sions: rectangular coordinate expression, polar coordinate expression, parametric
function, X = constant expression, inequality.

(F3)(TYPE) (1] (Y =) ... rectangular coordinates
(2] (r =) ... polar coordinates
(3] (Param) ... parametric function
(4) (X =¢) ... X = constant function
(5] (INEQUA) (1] (Y>)~ (4] (YS) ... inequality
Repeat this step as many times as required to input all of the functions you want.

Next you should specify which of the functions among those that are stored in memory
you want to graph (see 5-3-4). If you do not select specific functions here, the graph
operation will draw graphs of all the functions currently stored in memory.

3. Draw the graph.

19990401
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5-1-4
Sample Graphs

0o 000
Example Input the functions shown below and draw their graphs
Y1 =2x2-3, r2 =3sin20

Procedure
@ [@Y GRPH-TBL
@ EB)TYPE)AI(Y=)([2] =3
E)(TYPE) (2] (r=) (3] [sin) (2]
@ (F5(DRAW)

Result Screen

TRACEIZ00HMERTCHG-SLUITREL

TRHEE'EUOH;KTEEG-iLUiTHBL [ TRACEIZOOMEETCHG-SLUITAEL TRACEIZOOMERTCHG-SLUITAEL

(Param) (INEQUA) (Plot)

19990401
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5-1-5
Sample Graphs

l How to draw a simple graph (3)

Description
Use the following procedure to graph the function of a parabola, circle, ellipse, or hyperbola.

Set Up
B 1. From the Main Menu, enter the CONICS Mode.

Execution
2. Use the cursor @ @ keys to specify one of the function type as follows.

Graph Type Function
Parabola X=A(Y-KP+H
X=AY2+BY +C
Y=AX-HPF+K
Y=AX?+BX+C
Circle (X —H)? + (Y —K)2= R?
AX?+AY?+BX+CY+D=0
Ellipse (X=H)2  (Y-K)? _ ]
ot 57 =
Hyperbola (X = H)2 (Y-K)?2 1
A? B2 -
(Y-KP _ (X=H? _,
A B2

3. Input values for the required variables.
4. Graph the function.

19990401
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0o 000
Example

5-1-6
Sample Graphs

Graph the circle (X-1)? + (Y-1)2= 22

Procedure

@ @@ CONICS
BECGIIOIO)ER
©® 12 E
@ (F8)(DRAW)

Result Screen

/|

N

TRACEIZOOMERTCHGSLITRE-G] T |

A

i

{ —

TRACEIZ00MERTCHG sLUTRE-G] |

(Parabola)
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5-2-1
Controlling What Appears on a Graph Screen

5-2 Controlling What Appears on a Graph Screen

H V-Window (View Window) Settings

Use the View Window to specify the range of the x- and y-axes, and to set the spacing
between the increment on each axis. You should always set the V-Window parameters you
want to use before graphing.

® To make V-Window settings
1. From the Main Menu, enter the GRPH- TBL Mode.
2. Press (e (V-Window) to display the V-Window setting screen.

Rectangular coordinate parameter Hew Window
Xmin ... Minimum x-axis value max &
; . zcalei]
Xmax ... Maximum x-axis value dot.” @.1
. . Ymin -3
Xscale ... Spacing of x-axis increments Max

IHITITRIGIZTO [=To [ RCL |

Xdot ... Value that corresponds to one x-axis dot

Ymin ... Minimum y-axis value Liew WHindoy
. . Ymin 2-3.1
Ymax ... Maximum y-axis value max i

) o scalesl’
Yscale ... Spacing of y-axis increments
max =

Polar coordinate parameter Flohig
IHITITRIGISTODIZTOIRCL |

TOmin ... T, 6 minimum values
TOmax ... T, 8 maximum values
Toptch ... T, 0 pitch

3. Press ® to move the highlighting, and input an appropriate value for each parameter,
pressing (Exg after each.

* {INIT}Y{TRIG}/{STD} ... V-Window {initial settings}/{initial settings using specified
angle unit}/{standardized settings}
* {STOY/{RCL} ... V-Window setting {store}/{recall}

After settings are the way you want them, press or €S0 (QUIT) to exit the V-Window
setting screen.*’

*"Pressing [x§ without inputting anything while Bl
is displayed exits the View Window setting
screen.

19990401

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

5-2-2
Controlling What Appears on a Graph Screen

e V-Window Setting Precautions
e Inputting zero for TO ptch causes an error.
* Any illegal input (out of range value, negative sign without a value, etc.) causes an error.

¢ An error occurs when Xmax is less than Xmin, orYmax is less than Ymin. When T8 max
is less than T min, TA ptch becomes negative.

e You can input expressions (such as 2xt) as V-Window parameters.

* When the V-Window setting produces an axis that does not fit on the display, the scale
of the axis is indicated on the edge of the display closest to the origin.

» Changing the V-Window settings clears the graph currently on the display and
replaces it with the new axes only.

* Changing the Xmin or Xmax value causes the Xdot value to be adjusted automatically.
Changing the Xdot value causes the Xmax value to be adjusted automatically.

* A polar coordinate (r =) or parametric graph will appear coarse if the settings you
make in the V-Window cause the T, 6 pitch value to be too large, relative to the
differential between the T, 8 min and T, 6 max settings. If the settings you make cause
the T, 6 pitch value to be too small relative to the differential between the T, 8 min and
T, 6 max settings, on the other hand, the graph will take a very long time to draw.

* The following is the input range for V-Window parameters.
—9.999999999€ 97 to 9.999999999¢ 97

19990401
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5-2-3
Controlling What Appears on a Graph Screen

M Initializing and Standardizing the V-Window

¢ To initialize the V-Window
1. From the Main Menu, enter the GRPH-TBL Mode.
2. Press (oeTN) (V-Window).
This displays the V-Window setting screen.
3. Press (F1) (INIT) to initialize the V-Window.

Xmin =-6.3, Xmax =6.3, Xscale = 1 Xdot = 0.1
Ymin=-3.1, Ymax=3.1, Yscale = 1
TO min =0, T6 max = 2x (rad), T ptch = 2x /60 (rad)

® To initialize the V-Window in accordance with an angle unit

In step 3 of the procedure under “To initialize the V-Window” above, press [F2) (TRIG) to
initialize the V-Window in according with an angle unit.

Xmin = -3z (rad), Xmax =3mn(rad), Xscale=x/2(rad), Xdot=mx/21 (rad),
Ymin = -1.6, Ymax = 1.6, Yscale = 0.5

® To standardize the V-Window
The following are the standard V-Window settings of this calculator.

Xmin =-10, Xmax = 10, Xscale =1, Xdot = 0.15873015,
Ymin =-10, Ymax = 10, Yscale =1,
TO min=0, TO max = 2x (rad), T ptch = 2x /60 (rad)

In step 3 of the procedure under “To initialize the V-Window” above, press (F3) (STD) to
standardize V-Window settings in accordance with the above.

# Initialization and standardization cause T6 Gra Mode:
min, TA max, T6 ptch values to change TOmin =0, TOmax =400, T6 ptch =400/60
automatically in accordance with the current
angle unit setting as shown below.
Deg Mode:
TOmin =0, TOmax = 360, TOptch =6

19990401
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5-2-4
Controlling What Appears on a Graph Screen

H V-Window Memory

You can store up to six sets of V-Window settings in V-Window memory for recall when you
need them.

® To store V-Window settings
1. From the Main Menu, enter the GRPH- TBL Mode.

2. Press (™) (V-Window) to display the V-Window setting screen, and input the values
you want.
3. Press (STO) to display the pop-up window.

4. Press a number key to specify the V-Window memory where you want to save the
settings, and then press [xg. Pressing (1] [Exg stores the settings in V-Window Memory
1 (V-Win1).

® To recall V-Window memory settings
1. From the Main Menu, enter the GRPH- TBL Mode.
2. Press (o) (V-Window) to display the V-Window setting screen.
3. Press (F5) (RCL) to display the pop-up window.

4. Press a number key to specify the V-Window memory number for the settings you want
to recall, and then press [xg. Pressing (1] recalls the settings in V-Window Memory

1 (V-Win1).
# Storing V-Window settings to a memory that # Recalling settings causes the current V-Window
already contains setting data replaces the settings to be replaced with those recalled from
previous data with the new settings. memory.

19990401
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5-2-5
Controlling What Appears on a Graph Screen

H Specifying the Graph Range

Description
You can define a range (start point, end point) for a function before graphing it.

Set Up
I 1. From the Main Menu, enter the GRPH- TBL Mode.

2. Make V-Window settings.

Execution
3. Specify the function type and input the function. The following is the syntax for function
input.
Function (2] (#)( [ )Start Point (3] End Point =1(1)
4. Draw the graph.

19990401
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0o 000
Example

5-2-6
Controlling What Appears on a Graph Screen

Graph y =x2 + 3x — 2 within therange -2=x =4
Use the following V-Window settings.

Xmin=-3, Xmax =5, Xscale =1
Ymin=-10, Ymax =30, Yscale=5

Procedure

@ [@@W GRPH-TBL
@ () ey (V-Window) (@) (3) b (5] @9 (1) 9 @

©OH0O0EE O EYE EYE)

@ E)(TYPE)A)(Y=)ka (3 B B kD (=) (2 =)
) (B)( Q@2 &) @) @r (S (1) B9
@ ([F3)(DRAW)

Result Screen

M M =
——]

TRACEIZONMERTCHG-ZLUITAEL] -

# You can specify a range when graphing
rectangular expressions, polar expressions,
parametric functions, and inequalities.

19990401
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5-2-7

Controlling What Appears on a Graph Screen

H Zoom

Description

This function lets you enlarge and reduce the graph on the screen.

Set Up
B 1. Draw the graph.

Execution
2. Specify the zoom type.

(F2(ZOOM) (1) (Box) ...

(2] (Factor)

Box zoom

Draw a box around a display area, and that area is enlarged to
fill the entire screen.

(3] (In)/ (4] (Out) ... Factor zoom

(5] (Auto)...

(6](Orig) ...

The graph is enlarged or reduced in accordance with the factor
you specify, centered on the current pointer location.

Auto zoom

V-Window y-axis settings are automatically adjusted so the
graph fills the screen along the y-axis.

Original size

Returns the graph to its original size following a zoom opera-
tion.

(7] (Square) ... Graph correction

(8J(Rnd) ...

(@] (Intg) ...

(Xe1 (Pre) ...

V-Window x-axis values are corrected so they are identical to
the y-axis values.

Coordinate rounding
Rounds the coordinate values at the current pointer location.
Integer

Each dot is given a width of 1, which makes coordinate values
integers.

Previous

V-Window parameters are returned to what they were prior to
the last zoom operation.

(log) (QUICK) ... Quick zoom

Redraws the graph in accordance with the settings stored in a
selected V-Window memory.

Box zoom range specification
3. Use the cursor keys to move the pointer (gp) in the center of the screen to the location

where you want one cor

ner of the box to be, and then press [xg.

4. Use the cursor keys to move the pointer. This causes a box to appear on the screen.
Move the cursor until the area you want to enlarge is enclosed in the box, and then

press to enlarge it.

Downloaded from www.Manualslib.com manuals search engine
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5-2-8
Controlling What Appears on a Graph Screen

0o 000
Example Graph y = (x + 5)(x + 4)(x + 3), and then perform a box zoom.

Use the following V-Window settings.
Xmin=-8, Xmax =38, Xscale =2
Ymin=-4, Ymax=2, Yscale=1

Procedure
@ [ GRPH-TBL
(s (0T (V-Window) () (8] (e (8] ) (2] (g
©) (@) b (2) 9 (3] ) (s
B(TYPE)@D(Y=-) QB E D QM E @D D
A ken(#H B 0] g

(F5) (DRAW)
@ [F2(ZOOM) [T (Box)
Q® @~ [
ONCOMCONOMOJEE

Result Screen

i

n=-5.96H253968 Y=I|.03225B06U

TRRCEIZ00HMERTCHG- LU ITREL

# You cannot specify the same point for and you
cannot specify a straight line for the box zoom
box.

19990401
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5-2-9
Controlling What Appears on a Graph Screen

B Factor Zoom

Description
With factor zoom, you can zoom in or out, centered on the current cursor position.

Set Up
B 1. Draw the graph.

Execution

2. Press (F2) (ZOOM) (2] (Factor) to open a pop-up window for specifying the x-axis and
y-axis zoom factor. Input the values you want and then press [Esg.

3. Press (F2) (ZOOM) (3] (In) to enlarge the graph, or (F2)(ZOOM) (4] (Out) to reduce it. The
graph is enlarged or reduced centered on the current pointer location.

4. Use the cursor keys to move the cursor to the point upon which you want the zoom
operation to be centered, and then press to zoom.

19990401
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5-2-10
Controlling What Appears on a Graph Screen

0o 000
Example Enlarge the graphs of the two expressions shown below five times on

both the x-and y-axis to see if they are tangent.
Yi=(x+4)x +1)(x —-3), Y2=3x + 22

Use the following V-Window settings.
Xmin=-8, Xmax=8, Xscale=1
Ymin=-30, Ymax =30, Yscale=5

Procedure
@ [ GRPH-TBL
S @ (V-Window) @) (8) 68 (8) 8 (1) 8 ®
© (3] (0] & (3] (0] (4 (5] (exE) (s
E)(TYPE)[ (Y=) (D (ke1 (¥ (4] O (T xen (B I I
A kD (= B BJ 9
(3) (k1 () (2] (2) (9

(F5) (DRAW)
@ (FJ(ZO0OM) (2] (Factor) (5] [exg (5]
@ [F2(ZO0M) (3] (In)
OROMOROMONEE)

Result Screen

=T
Y,

n=-d. 193650793 Y=13.5UB38709

THHEE'EUUHEHTE;E-ELU;TFIBL| k|

# You can repeat factor zoom to enlarge or
reduce a graph even further.

19990401
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5-2-11
Controlling What Appears on a Graph Screen

H Turning Function Menu Display On and Off

Press (0] to toggle display of the menu at the bottom of the screen on and off.

TRRCEIZO0MERTCH

C-ELUITREL] ¢ |

Turning off the funciton menu display makes it possible to view part of a grap

h hidden behind

it. When you are using the trace function or other functions during which the function menu is
normally not displayed, you can turn on the menu display to execute a menu command.

# If a pull-up menu is open when you press
(0] to turn off menu display, the pull-up menu
remains on the screen.

19990401
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5-2-12
Controlling What Appears on a Graph Screen

Hl About the Calc Window

Pressing (F3) (CAT/CAL) while a graph or number table is on the display opens the Calc
Window. You can use the Calc Window to perform calculations with values obtained from
graph analysis, or to change the value assigned to variable A inY = AX and other
expressions and then redraw the graph.

I|' [ WA

Press to close the Calc Window.

# After using the Calc Window to change the # Calc Window cannot be used in combination
value of a variable connected with a graph or with V-Window or the table range setting screen.
table, be sure to always execute (re- # Complex number calculations cannot be
graph) or (re-calculate table). Doing so performed on the Calc Window.
ensures that the displayed graph or table is
current.

# Calc Window cannot be used in the RUN
MAT Mode, while a program is running, or in
combination with Dynamic Graph.

19990401
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5-3-1
Drawing a Graph
5-3 Drawing a Graph

You can store up to 20 functions in memory. Functions in memory can be edited, recalled,
and graphed.

M Specifying the Graph Type

Before you can store a graph function in memory, you must first specify its graph type.

1. While the Graph function list is on the display, press (Fg)(™>) (F3)(TYPE) to display the
graph type menu, which contains the following items.

 {Y=}/{r=}/{Param}/{X=c} ... {rectangular coordinate}/{polar coordinate}/{parametric}/
{X=constant}*' graph

« INEQUA}

o {YSIY<I{YZI{Y<Y ... {Y>F() VY <f(x)V{Y=f(x)}{Y=f(x)} inequality graph
2. Press the number key that corresponds to the graph type you want to specify.

M Storing Graph Functions

¢ To store a rectangular coordinate function (Y =) *2

Example To store the following expression in memory area¥Y1 :y =2x2-5

(TYPE)([@J (Y =) (Specifies rectangular coordinate expression.)
(2] (=) (8] (Inputs expression.)

(Stores expression.) Epap}:x:-, Func 9=

® To store a polar coordinate function (r =) *2
0o 000
Example To store the following expression in memory arear2 : r = 5 sin36

(TYPE) (2] (r =) (Specifies polar coordinate expression.)
(53] in) (3) (Inputs expression.)
(Stores expression.)

*1 Attempting to draw a graph for an expression *2A function cannot be stored into a memory area that
in which X is input for an X = constant

already contains a function of a different type from
expression results in an error. the one you are trying to store. Select a memory
area that contains a function that is the same type
as the one you are storing, or delete the function in
the memory area to which you are trying to store.

19990401
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5-3-2
Drawing a Graph

® To store a parametric function *'

0o 000

Example To store the following functions in memory areas Xt3 and Yt3 :
x=3sinT
y=3cosT

(F3) (TYPE) (3] (Param) (Specifies parametric expression.)
(3] (sin) (g (Inputs and stores x expression.)
(3] [Exg) (Inputs and stores y expression.)

® To store an X = constant expression *2
0o 000

Example To store the following expression in memory area X4 :

X=3

(F3)(TYPE) (4] (X = ¢) (Specifies X = constant expression.)
(3] (Inputs expression.)

(Stores expression.)

e Inputting X, Y, T, r, or 6 for the constant in the above procedures causes an error.

¢ To store an inequality *?
o0 000

Example To store the following inequality in memory area¥Y5 :

y>x2-2x-6

(F3)(TYPE) (5] (INEQUA) (1] (Y>) (Specifies an inequality.)
=2] (=) (6] (Inputs expression.)

(Stores expression.)

*1You will not be able to store the expression in
an area that already contains a rectangular
coordinate expression, polar coordinate
expression, X = constant expression or
inequality. Select another area to store your

expression or delete the existing expression
first.

*2A function cannot be stored into a memory area
that already contains a function of a different type
from the one you are trying to store. Select a
memory area that contains a function that is the
same type as the one you are storing, or delete
the function in the memory area to which you are
trying to store.

19990401
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5-3-3
Drawing a Graph

H Editing and Deleting Functions

¢ To edit a function in memory
0o 000

Example To change the expression in memory areaY1 fromy = 2x2 - 5 to
y=2x2-3

® (Displays cursor.)

® ® ® ® [ (3] (Changes contents.)
(Stores new graph function.)

¢ To change the type of a function *'

1. While the Graph function list is on the display, press @ or & to move the highlighting
to the area that contains the function whose type you want to change.
2. Press (F3)(TYPE)(6](CONV).

3. Select the function type you to change to.
0o 000

Example  To change the function in memory areaY1 fromy = 2x2 - 3 to
y<2x?-3

(TYPE) (€] (CONV) (3] (» Y<) (Changes the function type to “Y<”.)

e To delete a function

1. While the Graph function list is on the display, press @ or ® to move the highlighting
to the area that contains the function you want to delete.

2. Press (F2)(DEL) or (0ED.

3. Press (Yes) to delete the function for (No) to abort the procedure without
deleting anything.

*1The function type can be changed for # Parametr.icl: functions come in pgirs (Xt and Yt).
rectangular coordinate functions and Wher.m editing a parametric functlon,.clelar the graph
inequalities only. functions and re-input from the beginning.

19990401
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5-3-4
Drawing a Graph

Hl Selecting Functions for Graphing

¢ To specify the draw/non-draw status of a graph

Example  To select the following functions for drawing :

Y1 =2x2-5,r2=5sin360

Use the following V-Window settings.
Xmin=-5, Xmax=25, Xscale =1
Ymin=-5, Ymax=5, Yscale =1

TOmin=0, TOmax=um, TOptch=27/60

@ @ (Select a memory area that contains a function

for which you want to specify non-draw.)

(F1) (SEL) (Specifies non-draw.)
(F5) (DRAW) or [Exg (Draws graphs.)

TRACEIZ0OMERTCHG-SLUITAREL] [

 Each press of (F1)(SEL) toggles a graph between draw and non-draw.

* Pressing (F5)(G<T) or returns to the Graph function list.

* You can use the SET UP screen settings to alter the appearance of the graph screen as

shown below.

e Grid: On

This setting causes dots to appear at the grid
intersects on the display.

e Axes: Off

This setting clears the axis lines from the display.

e Label: On
This setting displays labels for the x- and y-axes.

19990401
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Drawing a Graph

B Graph Memory

Graph memory lets you store up to 20 sets of graph function data and recall it later when you
need it.

A single save operation saves the following data in graph memory.

e All graph functions in the currently displayed Graph function list (up to 20)

e Graph types
e Draw/non-draw status
* View Window settings (1 set)

e To store graph functions in graph memory
1. Press (F5) (GMEM) (1] (Store) to display the pop-up window.

2. Press a number key to specify the Graph memory where you want to save the graph
function, and then press [Exg. Pressing (1) stores the graph function to Graph
Memory 1 (G-Mem1).

e There are 20 graph memories numbered G-Mem1 to G-Mem20.

® To recall a graph function
1. Press (F5) (GMEM) (2] (Recall) to display the pop-up window.

2. Press a number key to specify the Graph memory for the function you want to recall,
and then press [xg. Pressing (1] g recalls the graph function in Graph Memory 1

(G-Mem1).
# Storing a function in a memory area that # Recalling data from graph memory causes any
already contains a function replaces the data currently on the Graph function list to be
existing function with the new one. deleted.

# If the data exceeds the calculator’s remaining
memory capacity, an error occurs.

19990401
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5-4 Storing a Graph in Picture Memory

You can save up to 20 graphic images in picture memory for later recall. You can overdraw
the graph on the screen with another graph stored in picture memory.

e To store a graph in picture memory

1. After graphing in GRPH-TBL Mode, press (Fg) (>)(F1) (PICT) (1] (Store) to display the
pop-up window.

2. Press a number key to specify the Picture memory where you want to save the picture,

and then press [Exg. Pressing (1) stores the picture function to Picture Memory 1
(Pict 1).

e There are 20 picture memories numbered Pict 1 to Pict 20.

¢ To recall a stored graph
1. After graphing in GRPH-TBL Mode, press (Fg) (>>)(F1) (PICT) (2] (Recall) to display the
pop-up window.

2. Press a number key to specify the Picture memory for the picture you want to recall,

and then press [xg. Pressing (1] Exg recalls the picture function in Picture Memory 1
(Pict 1).

# Storing a graphic image in a memory area that  # A dual Graph screen or any other type of graph
already contains a graphic image replaces the that uses a split screen cannot be saved in
existing graphic image with the new one. picture memory.

19990401
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5-5 Drawing Two Graphs on the Same Screen

l Copying the Graph to the Sub-screen

Description

Dual Graph lets you split the screen into two parts. Then you can graph two different
functions in each for comparison, or draw a normal size graph on one side and its enlarged
version on the other side. This makes Dual Graph a powerful graph analysis tool.

With Dual Graph, the left side of the screen is called the “main screen,” while the right side is
called the “sub-screen.”

e Main Screen
The graph in the main screen is actually drawn from a function.

® Sub-screen
The graph on the sub-screen is produced by copying or zooming the main screen graph.
You can even make different V-Window settings for the sub-screen and main screen.

Set Up
1. From the Main Menu, enter the GRPH+* TBL Mode.
2.0n the SET UP screen, select G+G for Dual Screen.
3. Make V-Window settings for the main screen.
Press (RIGHT) to display the sub-graph settings screen. Pressing (LEFT)
returns to the main screen setting screen.
Execution
4. Store the function, and draw the graph in the main screen.
5. Perform the Dual Graph operation you want.
(F3) (COPY) ... Duplicates the main screen graph in the sub-screen
(F5) (SWAP) ... Swaps the main screen contents and sub-screen contents

19990401
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0o 000
Example Graph y =x(x + 1)(x — 1) in the main screen and sub-screen.

Use the following V-Window settings.
(Main Screen)

Xmin=-2, Xmax=2, Xscale=0.5
Ymin=-2, Ymax=2, Yscale=1

(Sub-screen)
Xmin=-4, Xmax =4, Xscale =1

Ymin=-3, Ymax=3, Yscale =1

Procedure
@ [@EW GRPH-TBL
@ (cmy (FJ(SET UP)® @ @ [F2) (G+G) E
@ (st o) (V-Window) (@) (2) (g (2] (g (0] (] (B8] g ®
©) (2] &g (2) 9 (1) &
F(RIGHT)[=) (4] 9 (4] 8 (1) g @
© B g (B g (1] 9 69
@ (F3)(TYPE) (D (Y=)(ken (A xeD (B (11 OJ (A (ken (=) (D OJ g
(F5) (DRAW)

® [E8(>)(E4(COPY)

Result Screen

F ]

ICorylswarl - |
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H Graphing Two Different Functions

Description
Use the following procedure to graph different functions in the main screen and sub-screen.

Set Up
1. From the Main Menu, enter the GRPH- TBL Mode.
2. On the SET UP screen, select G+G for Dual Screen.
3. Make V-Window settings for the main screen.

Press (RIGHT) to display the sub-graph settings screen. Pressing (LEFT)
returns to the main screen setting screen.

Execution
4. Store the functions for the main screen and sub-screen.
5. Select the function of the graph that you want to eventually have in the sub-screen.
6. Draw the graph in the main screen.
7. Swap the main screen and sub-screen contents.
8. Return to the function screen.
9. Select the function of the next graph you want in the main screen.
10. Draw the graph in the main screen.

19990401
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o0 000

Example Graph y =x(x + 1)(x — 1) in the main screen, and y = 2x2 - 3 in the sub-
screen.
Use the following V-Window settings.
(Main Screen)
Xmin=-4, Xmax=4, Xscale=1
Ymin=-5, Ymax=5, Yscale=1
(Sub-screen)
Xmin=-2, Xmax=2, Xscale=0.5
Ymin=-2, Ymax=2, Yscale=1

Procedure

@ [EW GRPH-TBL

@ @@ ESET UP)@ ® @ B (G+0) @
® R @@ (V-Window) @ @ E @ B8 D B @

©EEGE R O EY
e (RIGHT)@) (2 9 (21 g (0 (] (B) g @
© 2EE (2 g @) EYE
@ ([E3)(TYPE) (@] (Y=) (kem (3 koD (1) (1) O (D (ka7 (=) (1D OJ g
2) k67 (23 (=) (B) g
©® @ @ ED(SEL)
® (F5(DRAW)
@ [E8(>)([E5(SWAP)
© [EN(SEL)
(F5) (DRAW)

Result Screen

T

TRACEIZ0OMEETCHG-SLUIRE-G] [ |
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H Using Zoom to Enlarge the Sub-screen

Description

Use the following procedure to enlarge the main screen graph and then move it to the sub-
screen.

Set Up
1. From the Main Menu, enter the GRPH- TBL Mode.
2.0n the SET UP screen, select G+G for Dual Screen.
3. Make V-Window settings for the main screen.

Execution
I 4. Input the function and draw the graph in the main screen.
5. Use Zoom to enlarge the graph, and then move it to the sub-screen.

19990401
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0o 000
Example Draw the graph y = x(x + 1)(x — 1) in the main screen, and then use
Box Zoom to enlarge it.

Use the following V-Window settings.
(Main Screen)

Xmin=-2, Xmax=2, Xscale=0.5
Ymin=-2, Ymax=2, Yscale=1

Procedure
@ [ GRPH-TBL
@ F3)(SET UP)® @ @ (F2) (G+G) Y
@ () ey (V-Window) (@) (2 (€ (2] B9 (@) () (8] 9

© 2EE 2 e @ EYE
@ @](TYF’E [@(y=)ken (J kD (B () O (A ke (=) (D O B9
(F5)(DRAW)
® (F2(zO0M) (3] (BOX)
®~®®~®@
OROIOMCONET

Result Screen

TRACEIZ0OMEETCHG-SLUIRE-G] [ |
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Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

5-6-1
Manual Graphing

5-6 Manual Graphing

H Rectangular Coordinate Graph

Description

Inputting the Graph command in the RUN « MAT Mode enables drawing of rectangular
coordinate graphs.

Set Up
I 1. From the Main Menu, enter the RUN « MAT Mode.
2. Make V-Window settings.
Execution
3. Input the commands for drawing the rectangular coordinate graph.
I 4. Input the function.

19990401
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0o 000
Example Graphy =2x2+ 3x - 4

Use the following V-Window settings.
Xmin=-5, Xmax =5, Xscale = 2
Ymin=-10, Ymax=10, Yscale=2

Procedure
1) ([EN) RUN « MAT
@ () ey (V-Window) (@) (8] (4 (5] B9 (2) B @
1) @ Eg (1] (0] B9 (8]
) (Fe)(>) [E8)(>) (F(SKTCH) (A (Cls) g
(F2)(SKTCH) (4) (GRAPH) (1] (Y=)
@ (2 (3] xem (=) (4] )

Result Screen

St

TRACEIZ0OMIFICT]
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H Integration Graph

Description

Inputting the Graph command in the RUN - MAT Mode enables graphing of functions
produced by an integration calculation.

The calculation result is shown in the lower left of the display, and the calculation range is
blackened in the graph.

Set Up
I 1. From the Main Menu, enter the RUN « MAT Mode.
2. Make V-Window settings.

Execution
I 3. Input graph commands for the integration graph.
4. Input the function.

19990401
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0o 000
Example Draw the graph for the integral y =f_12(x + 2)(x = 1)(x — 3) dx,

using 10 as the number of divisions.
Use the following V-Window settings.
Xmin=-4, Xmax =4, Xscale =1
Ymin=-8, Ymax=12, Yscale=5

Procedure
@ [EW RUN-MAT
@ (R @ (V-Window) @ @ 68 @ 8 [ fE @
© (&g (1] 2] B9 (5] g EsY
©) (Fe)(™) (Fe) (™) (F2 (SKTCH) (1] (Cls) g
(F2) (SKTCH) (4] (GRAPH) (2] ([ dx)
@ WQraFEHAOOrE00MrKEFHE O]
@R CI0 A 0] EY

Result Screen

Lo ER=-2 UFFEFR=I
Jdx=158. 115

19990401
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l Drawing Multiple Graphs on the Same Screen

Description

Use the following procedure to assign various values to a variable contained in an expres-
sion and overwrite the resulting graphs on the screen.

Set Up
1. From the Main Menu, Enter GRPH « TBL Mode.
I 2. Make V-Window settings.

Execution

3. Specify the function type and input the function. The following is the syntax for function
input.

Expression containing one variable (3] (#)([) variable CJ(=)

value (2] value (2] ... (0] value =)
4. Draw the graph.

19990401
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Manual Graphing

0o 000

Example To graphy = Ax2- 3 as the value of A changes in the sequence 3, 1,
-1.
Use the following V-Window settings.
Xmin=-5, Xmax =25, Xscale =1
Ymin=-10, Ymax=10, Yscale=2

Procedure

@ [N GRPH-TBL
@ (strr) fopmh) (V-Window) (@) (8] € (5] g (1) 9 @
@O0 O EY 2] EE
@ E)(TYPE) (] (Y=) (e (67 (A) (k6T (23 (=) (3] (o]
(urr) () ( [ ) ew) (61 (A) e () (=) B) () () (1) ©) O] ) (=) ( 1) g
@ [F5)(DRAW)

Result Screen

<

TRACEIZ0OMEKTCHE-SLUTRELT T |

# The value of only one of the variables in the # When Simul Graph is turmed on, all of the
expression can change. graphs for the specified variable values are
# Any of the following cannot be used for the drawn simultaneously.
variable name: X, Y, r, 6, T. # Overwrite can be used when graphing
# You cannot assign a variable to the variable rectangular expressions, polar expressions,
inside the function. parametric functions, X = constant functions and
inequalities.

19990401
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5-7 Using Tables

Hl Storing a Function and Generating a Number Table

e To store a function

0o 000
Example To store the function y = 3x2 -2 in memory area Y1

Use @ and & to move the highlighting in the Graph function list to the memory area
where you want to store the function. Next, input the function and press to store it.

® Variable Specifications
There are two methods you can use to specify value for the variable x when generating a
numeric table.
* Table range method
With this method, you specify the conditions for the change in value of the variable.

e List

With this method, the data in the list you specify is substituted for the x-variable to
generate a number table.

¢ To generate a table using a table range

0o 000
Example  To generate a table as the value of variable x changes from -3 to 3, in
increments of 1

(Fe) (>>)(F2) (RANG) £3h19 Ranze
QEEEEOE Start:-3
Ernd :3

The numeric table range defines the conditions under which the value of variable x changes
during function calculation.

Start ........... Variable x start value
End............. Variable x end value
pitch ............ Variable x value change (interval)

After specifying the table range, press to return to the Graph function list.

19990401
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¢ To generate a table using a list
1. While the Graph function list is on the screen, display the SET UP screen.
2. Highlight Variable and then press (F2J(LIST) to display the pop-up window.

3. Select the list whose values you want to assign for the x-variable.
* To select List 6, for example, press (6] [Exg. This causes the setting of the Variable item
of the SET UP screen to change to List 6.

4. After specifying the list you want to use, press to return to the previous screen.

* Note that the {RANG} item does not appear when a list name is specified for the Variable
item of the SET UP screen.

® Generating a Table

0o 000
Example  To generate a table of values for the functions stored in memory areas
Y1 and Y3 of the Graph function list

Use @ and & to move the highlighting to the function you want to select for table genera-
tion and press (F1) (SEL) to select it.

The “=” sign of selected functions is highlighted on the screen. To deselect a function, move
the cursor to it and press (F1)(SEL) again.

EP@PH Func &Y=

=+
YIEHE

Yd:

Yo

Y5

SEL DEL | TVFE [GMEMIDEAWT T |

Press (F5)(TABL) to generate a number table using the functions you selected. The value of
variable x changes according to the range or the contents of the list you specified.

The example screen shown here shows the results

based on the contents of List 6 (- 3, -2, -1, 0, 1, 2, 3). i il LE|
| -3 25 g
-a T y
[ -1 I Il
o -2 o

-5
EDITIDELAIRS-TIG-CoHlG-FLT] [ |

Each cell can contain up to six digits, including negative sign.

19990401
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You can use cursor keys to move the highlighting around the table for the following purposes.

* To display the selected cell’s value at the bottom of the screen, using the calculator’s
current number of decimal place, number of significant digit, and exponential display
range settings

* To scroll the display and view parts of the table that do not fit in the display

e To display at the top of the screen the scientific function that produced the value in the
selected cell (in columns Y1,Y2, etc.)

* To change x variable values by replacing values in column X

Press to return to the Graph function list.

¢ To generate a differential number table *'

Changing the setting of SET UP screen’s Derivative item to On causes a number table that
includes the derivative to be displayed whenever you generate a number table.

Locating the cursor at a differential s ik dxﬂ .l v -
coefficient displays “dy/dx” in the top line,
S . ; -3 Ll 18] g
which indicates differential. -2 o -1z y
-1 I -E I
o -2 o o
-12
EDITDELAIRE-TIG-COHIG-FLT] |

e Specifying the function type
You can specify a function as being one of three types.*?
* Rectangular coordinate (Y=)
e Polar coordinate (r =)
e Parametric (Param)

1. Press (F3) (TYPE) while the function list is on the screen.
2. Press the number key that corresponds to the function type you want to specify.

*1An error occurs if a graph for which a range is *2The number table is generated only for the
specified or an overwrite graph is included function type specified on the function list
among the graph expressions. (Graph Func). You cannot generate a number

table for a mixture of different function types.

19990401
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H Editing and Deleting Functions

e To edit a function

0o 000
Example To change the function in memory areaY1 fromy = 3x2 -2 to
y=3x2-5

Use @ and & to move the highlighting to the function you want to edit.

FP-EIPH Func %Y=

Use @ and ® to move the cursor to the location of the change.

® ® ® ® & e (5] Grarh Func =4Y=
Y1=3=2-5

EXE Grarh Func =YY=
Y1B3xE2=5

(™) [E8)(TABL)
% _ w1 _va
| 22 g
-2 n y
-1 -2 I
B -5 0

-3
EDITIDELAIRE-TIG-CoHIG-FLT] [ |

* The Function Link Feature automatically reflects any changes you make to functions in
the GRPH « TBL Mode list, and DYNA Mode list.

e To delete a function

1. Use @ and ® to move the highlighting to the function you want to delete and then
press (F2)(DEL) or (0ED.

2. Press (Yes) to delete the function or (s (No) to abort the operation without deleting
anything.

19990401
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H Editing Tables
You can use the table menu to perform any of the following operations once you generate a
table.
* Change the values of variable x
e Edit (delete, insert, and append) rows
* Delete a table and regenerate table
e Draw a connect type graph
* Draw a plot type graph

While the Table & Graph menu is on the display, press (F3) (TABL) to display the table menu.
* {EDIT} ... {edit value of x-variable}
* {DEL-A} ... {delete table}
* {Re-T} ... {regenerate table from function}
* {G-:CON}/{G-PLT} ... {connected type}/{draw plot type} graph draw
* {R-DEL}/{R-INS}/{R-ADD} ... {delete}/{insert}/{add} row

¢ To change variable values in a table

0o 000
Example To change the value in Column x, Row 3 of the table generated on
page 5-7-2 from -1 to - 2.5

@®® (2) () (5] (9
L T 8w _vwa
T 3 A & 3
-2 IO y -2 1D y
-] I ) BERE (6.5 B.25
n -2 0 n -2 0
-1 2.5
EDITIRELAIRE-TIG-CORIGFLT] © | ECITCECAIRE-TIG-CoRlGFLTT T |

* When you change a variable value in Column x, all values in the columns to the right are
recalculated and displayed.

# If you try to replace a value with an illegal # You cannot directly change any values in the
operation (such as division by zero), an error other (non-x) columns of the table.
occurs and the original value remains
unchanged.

19990401
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® Row Operations

e To delete a row

0o 000
Example To delete Row 2 of the table generated on page 5-7-2
@ (E8)(>)ED(R-DEL)
" Yl L] " ¥l E|
-3 25 | -3 a5 g
[-E-I i u} [-] I I}
-1 [ I ] -2 ]
0 -2 0 I I I
-2 -1
ECT T DELAIRE-TIG-COHIGFLT] [ | F-DELIR-THAR-ADD] e |

e To insert a row

0o 000
Example  To insert a new row between Rows 1 and 2 in the table generated on
page 5-7-2
@ E8)(>)EJ(R-INS)
" Yl E| i il E|
-3 25 g -3 a5 g
g o u} [-E-I 10 u}
-1 [ I -2 o u
0 2 i -1 I I
-2 -2
ECT T DELAIRE-TIG-COHIGFLT] [ | F-DELIR-THAR-ADD e 1

19990401
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e To add a row

o0 000
Example
QIOIOCIGIOICO)
b il 13
o -2 i
[ [ I
{ g I u‘
] 25 g
EDIT DELAIRE-TIG-COHIGFLT] C |

To add a new row below Row 7 in the table generated on page 5-7-2

(>)(E3)(R-ADD)
% _ w1 _va
i i i
{ 2 I y
a2 9
| 25 g 3
F-DELIF-THAR-ALD] &1

® Deleting a Table

1. Display the table and then press (F2J(DEL-A).
2. Press (Yes) to delete the table or Es)(No) to abort the operation without deleting

anything.
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l Copying a Table Column to a List

A simple operation lets you copy the contents of a numeric table column into a list.

e To copy a table to a list

0o 000
Example  To copy the contents of Column x into List 1

(E1) (LMEM)
Store In
LisT Memor:
List[1~26]:
T o = LB | _3
LMEM a3l EMG |~EHl
* You can select any row of the column you want to copy.
Input the number of the list you want to copy and then press [exg.
@
H ¥l ¥3
| 25 g
-2 o u
[ -1 I I}
o -2 o
-3
LMEM o3l EHiG |~EHl

19990401
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l Drawing a Graph from a Number Table

Description

Use the following procedure to generate a number table and then draw a graph based on the
values in the table.

Set Up
1. From the Main Menu, enter the GRPH - TBL Mode.
2. Make V-Window settings.

Execution
3. Store the functions.
4. Specify the table range.
5. Generate the table.
6. Select the graph type and draw it.
(G+CON) ... line graph*!
(F5) (G + PLT) ... plot type graph*'*2

*1 After drawing the graph, pressing *2Pressing (Fe)(>) (F4)(G - PLT) on the function
[F5)(G <= T) or [ESg returns to the function storage screen generates the number table
storage screen. To return to the number table and plots the graph simultaneously.

screen, press (F5)(TABL).
19990401
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0o 000

Example Store the two functions below, generate a number table, and then draw
a line graph. Specify a range of -3 to 3, and a increment of 1.
Y1=3x2-2, Y2=x2
Use the following V-Window settings.
Xmin =0, Xmax = 6, Xscale = 1
Ymin = -2, Ymax =10, Yscale=2

Procedure
@ [0 GRPH-TBL
@ (s (o) (V-Window) (0] (exg (6] (g (1] g ®
© @ g [ (@ B¢ (2] 8 6
@ FTYPE)@(Y=) @) ka1 &3 (3 (2) &

@ BC)EBERANGDE E G E D B &

® (F5)(TABL)
® [F4(G-CON)

Result Screen

TRACEIZ0OMEETCH TRELT - |

# You can use Trace, Zoom, or Sketch after
drawing a graph.

19990401
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H Specifying a Range for Number Table Generation

Description

Use the following procedure to specify a number table range when calculating scatter data
from a function.

Set Up
P 1. From the Main Menu, enter the GRPH+ TBL Mode.

Execution
2. Store the functions.

3. Specify the table range.

4. Select the functions for which you want to generate a table.
The “=" sign of selected functions is highlighted on the screen.

5. Generate the table.

19990401
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0o 000
Example Store the three functions shown below, and then generate a table for
functions Y1 and Y3. Specify a range of -3 to 3, and a increment of 1.
Y1=3x2-2, Y2=x +4, Y3 =x2
Procedure

@ @@ GRPH-TBL
@ EB)TYPE)[(Y=) (3] (keD (3 (5] (2] ()

@
@ [F8(>)([F(RANG) (@) (3] ) (3] (Ex) (1] [xg EsC)
@ @ @ [F1)(SEL)
® (F5)(TABL)
Result Screen
i vl Y3
[ -3 25 g
-2 i y
-1 I I
i -2 [
-3
EDITDELAIRE-TIG-CoMIG-FLT] [ |

# You can include derivatives in generated

# You can generate number tables from
rectangular coordinate, polar coordinate, and number tables by specifying On for the
parametric functions. Derivative item on the SET UP screen.

19990401
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l Simultaneously Displaying a Number Table and Graph

Description

Specifying T+G for Dual Screen on the SET UP makes it possible to display a number table
and graph at the same time.

Set Up
1. From the Main Menu, enter the GRPH- TBL Mode.
2. Make V-Window settings.
3. On the SET UP screen, select T+G for Dual Screen.

Execution
4. Input the function.
5. Specify the table range.
6. The number table is displayed in the sub-screen on the right.
7. Specify the graph type and draw the graph.
(F4)(G+ CON) ... line graph
(F5) (G « PLT) ... plot type graph*!

*1Pressing (Fe)(>) (F4)(G - PLT) on the function
storage screen generates the number table
and plots the graph simultaneously.

19990401
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0o 000
Example Store the function Y1 = 3x2 — 2 and simultaneously display its number
table and line graph. Use a table range of -3 to 3 with a increment of 1.
Use the following V-Window settings.
Xmin =0, Xmax = 6, Xscale =1
Ymin = -2, Ymax =10, Yscale=2
Procedure

@ [ GRPH-TBL
@ (s (o) (V-Window) (0] (exg) (6] (g (1] g ®
© 2 e[ 0] EE (2 Ed 6
@ [y (F3)(SET UP)® @ @ [F)(T+G) st
@ E)TYPE)@(Y=)E) (e) @) (=5 2) 9
® (Fe)(>) [F2(RANG)

©E) e E) e 0] Y EY
® ([F3)(TABL)

@ [F4(G+CON)

Result Screen

" ¥l
-3 g5
-g g
-1 |
o -
TRACEIZONMEETCH TRELI [-

19990401
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SRl
Using Tables

H Using Graph-Table Linking

Description

With Dual Graph, you can use the following procedure to link the graph and table screens so
the pointer on the graph screen jumps to the location of the currently selected table value.

Set Up
1. From the Main Menu, enter the GRPH - TBL Mode.
2. Make the required V-Window settings.
Display the SET UP screen, select the Dual Screen item, and change its setting to
“T+G”.
Execution
3. Input the function of the graph and make the required table range settings.
4. With the number table on the right side of the display, draw the graph on the left side.
(F4) (G« CON) ... connect type graph
(F5) (G« PLT) ... plot type graph
5. Turn on G- Link.

6. Now when you use @ and @ to move the highlighting among the cells in the table,
the pointer jumps to the corresponding point on the graph screen.
If there are multiple graphs, pressing @ and ® causes the pointer to jump between
them.

To turn off G« Link, press or €T (QUIT).

19990401
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5-7-16
Using Tables

o0 000
Example Store the function Y1 = 3logx and simultaneously display its number
table and plot-type graph. Use a table range of 2 through 9, with an

increment of 1.

Use the following V-Window settings.
Xmin=-1, Xmax=10, Xscale=1
Ymin=-1, Ymax =4, Yscale =1

Procedure
@ () GRPH-TBL
@ (st o) (V-Window) (@) (1] (g (3] (0] B (1) g @
© (1] g (4] 9 (1] B9 (9

(R (F3)(SET UP)® @ @ [F1)(T+G) 0

@ [E)(TYPE)([A] (Y=)(3] (g (x6T) [Exe)
(Fe) (™) [F2(RANG)
(2) &9 (9] (9 (1) ) (s

@ [F8)(TABL)
(F5) (G PLT)

® (F8)(>)[F4)(G - Link)

®O~-®O®-~-®

Result Screen

Y1=31loa Y1=31oa
. " W F " il
cl 0. 303 - B 2.33u4
: 3 1.4313 — 1 2.5352
o [ u |.uu5|} . B 2.7092
5 2.0963 0. B62"]
H=a ¥=0. 3030899669 H=g ¥=2. BE2121528
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5-8-1
Dynamic Graphing

5-8 Dynamic Graphing

B Using Dynamic Graph
Description

Dynamic Graph lets you define a range of values for the coefficients in a function, and then
observe how a graph is affected by changes in the value of a coefficient. It helps to see how
the coefficients and terms that make up a function influence the shape and position of a
graph.

Set Up
I 1. From the Main Menu, enter the DYNA Mode.
2. Make V-Window settings.

Execution
3. On the SET UP screen, specify the Dynamic Type.
(F1)(Cont) ... Continuous
(F2)(Stop) ... Automatic stop after 10 draws
4. Use the cursor keys to select the function type on the built-in function type list.*

5. Input values for coefficients, and specify which coefficient will be the dynamic vari-
able.*

6. Specify the start value, end value, and increment.
7. Specify the drawing speed.
(F3)(SPEED) (F1)(lit+) ..... Pause after each draw (Stop & Go)
() ....... Half normal speed (Slow)
F3J(E) -...... Normal speed (Normal)
(F3)(3>) ...... Twice normal speed (Fast)
8. Draw the Dynamic Graph.

*1The following are the seven built-in function (1] ... rectangular coordinate expression
types. (2] ... polar coordinate expression
*Y=AX+B (3] ... parametric function
*Y=A(X-B)2+C *2You could also press [Ex§ here and display the
*Y=AX?2+BX+C parameter setting menu.

*Y=AX"3+BX2+CX+D

*Y=Asin(BX+C)

*Y=Acos(BX+C)

eY=Atan(BX+C)
After you press (F3](TYPE) and select the
function type you want, you can then input the
actual function.

# The message “Too Many Functions” appears
when more than one function is selected for
Dynamic Graphing.

19990401
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5-8-2
Dynamic Graphing

0o 000

Example Use Dynamic Graph to graph y = A (x — 1)>—1, in which the value of
coefficient A changes from 2 through 5 in increments of 1. The Graph
is drawn 10 times.

Use the following V-Window settings.
Xmin = -6.3, Xmax =6.3, Xscale =1
Ymin =-3.1, Ymax =3.1, Yscale =1 (initial defaults)

Procedure
@ [EW) DYNA
@ (e @) (V-Window) [F1) (INIT) Q)
@ ([CmyJ (F3)(SET UP)(F2) (Stop) EsY
@ (F8)(>)(F3)(B-IN)® [F1)(SEL)
® [FI(>)FH(VAR) (2 9 (1) g (@ (D [
® [FJ(RANG) (2] B9 (5] g (1) B9 O
@ [F3)(SPEED)[E3(F) ()
(F6) (DYNA)

Result Screen

|
Qe Moment Please
[ ] |
Repeats from (1) through @.
!
D[M1=ACE-ErE+C @[¥1=RACK-EIE+C
l‘u’ - IU
A=2 A=3
V1
@ [M1=ACE-BIE+C @ [¥1=RACK-EBrE+C
N i N
A=5 =4
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5-8-3
Dynamic Graphing

l Dynamic Graph Application Examples

Description
You can also use Dynamic Graph to simulate simple physical phenomena.

Set Up
1. From the Main Menu, enter the DYNA Mode.
I 2. Make V-Window settings.
Execution
3. On the SET UP screen, specify Stop for Dynamic Type and Deg for Angle.

4. Specify Param (parametric function) as the function type, and input a function that
contains a dynamic variable.

5. Specify the dynamic coefficient.

6. Specify the start value, end value, and increment.
7. Specify Normal for the draw speed.

8. Start the Dynamic Graph operation.

19990401
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5-8-4
Dynamic Graphing

0o 000

Example The path over time T off a ball thrown in the air at initial velocity V and
an angle of 0 degrees from horizontal can be calculated as follows.
X =(Vcos )T, Y =(Vsin 0)T —(1/2)gT? (g = 9.8m/s?)
Use Dynamic Graph to plot the path of a ball thrown at an initial
velocity of 20 meters per second, at horizontal angles of 30, 45, and 60
degrees (Angle: Deg).
Use the following V-Window settings.
Xmin=-1, Xmax=42, Xscale=5

Ymin=-1, Ymax=16, Yscale=2

Procedure

1 [EN) DYNA
@ @A @m(V-Window) @ 0 68 @ @ 6@ 6 6@ ®
© @ e[ (6] B9 (2] B9 6
@ [cre) (F3)(SET UP)(F2) (Stop)
® @ ® @ [F1)(Deg) (I
@ (F3)(TYPE)(3] (Param)
(3 (2] (0] [eog) (art) (6T (A) O (6T) g
(0@ @ 6 @@ @A) O 6@ 6 @ 6 @ 6@ @ 6
® (F4(VAR)
® (F2(RANG) (3] (0] g (6] (0] g (1] (8] (X [Es9)
@ (F3)(SPEED)[F3)(k) EsY
® (F§J(DYNA)

Result Screen

fl=02Bcos HITs C28=sin fl={28cos AT C28=1in

=36 A=&Q
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5-8-5
Dynamic Graphing

B Adjusting the Dynamic Graph Speed

You can use the following procedure to adjust the Dynamic Graph speed while the draw
operation is taking place.

1. While a Dynamic Graph draw operation is being performed, press to change to the
speed adjustment menu.

fl=CZB8cos AXT. C28=1in
Dwramic Fange

F|
Starl:3E
End i6d
Fitch:lS
e 1 > T F [ = (=710l
* {lir=} ... {Each step of the Dynamic Graph draw operation is performed each time you
press (Exg.}
o {=M{pH{#} ... {slow (1/2 speed)}/{normal (default speed)}/{fast (double speed)}
e {STO} ... {stores graph conditions and screen data in Dynamic Graph memory}
2. Press the function key ((F1) to (F4)) that corresponds to the speed you want to change
to.
# To clear the speed adjustment menu without # Press [F5) (G<>T) to return to the graph
changing anything, press (B . screen.
19990401
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5-8-6
Dynamic Graphing

l Using Dynamic Graph Memory

You can store Dynamic Graph conditions and screen data in Dynamic Graph memory for
later recall when you need it. This lets you save time, because you can recall the data and
immediately begin a Dynamic Graph draw operation. Note that you can store one set of data
in memory at any one time.

The following is all of the data that makes up a set.

e Graph functions (up to 20)
* Dynamic Graph conditions

e SET UP screen settings
* V-Window contents
* Dynamic Graph screen

® To save data in Dynamic Graph memory

1. While a Dynamic Graph draw operation is being performed, press to change to the
speed adjustment menu.

2. Press (F5)(STO). In response to the confirmation dialog that appears, press [exg (Yes) to
save the data.

® To recall data from Dynamic Graph memory
1. Display the Dynamic Graph function list.
2. Press (RCL) to recall all the data stored in Dynamic Graph memory.

# If there is already data stored in Dynamic # Data recalled from Dynamic Graph memory
Graph memory, the data save operation replaces the calculator’s current graph functions,
replaces it with the new data. draw conditions, and screen data. The previous

data is lost when it is replaced.
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5-9-1
Graphing a Recursion Formula

5-9 Graphing a Recursion Formula

B Generating a Number Table from a Recursion Formula

Description
You can input up to three of the following types of recursion formulas and generate a number

table.
e General term of sequence {anr}, composed of an, n

e Linear two-term recursion composed of an+1, an, n
e Linear three-term recursion composed of an+2, an+1, an, n

Set Up
B 1. From the Main Menu, enter the RECUR Mode.

Execution
2. Specify the recursion type.

(F3)(TYPE) (1] (an=) ... {general term of sequence ax}
(2] (an+1=) ... {linear two-term recursion}

(8] (an+2=) ... {linear three-term recursion}

3. Input the recursion formula.
4. Specify the table range. Specify a start point and end point for n. If necessary, specify a
value for the initial term, and a pointer start point value if you plan to graph the formula.

5. Display the recursion formula number table.

19990401
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5-9-2
Graphing a Recursion Formula

0o 000
Example Generate a number table from recursion between three terms as

expressed by an+2 = an+1 + an, with initial terms ofa1=1,a2=1
(Fibonacci sequence), as n changes in value from 1 to 6.

Procedure
@ [EW RECUR
@ B)(TYPE)®) (an+2:)
@ (F4(n. (B (an+1) () [F2 (an) [Ex§
@ @(RANG F2(a1) @ &9 (6] B¢ (D B9 (D B9 B0
® (Fe)(TABL)

Result Screen

_nk _dned
[ I
a I
3 2
u 3
1
Re-TIDELAI [G-CoHlG-FLT]

# Specifying On for the = Display of the SET UP
screen causes the sum of each term to be
included in the table.

19990401
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5-9-3
Graphing a Recursion Formula

H Graphing a Recursion Formula (1)
Description

After generating a number table from a recursion formula, you can graph the values on a line
graph or plot type graph.

Set Up

1. From the Main Menu, enter the RECUR Mode.
2. Make V-Window settings.

Execution
3. Specify the recursion formula type and input the formula.

4. Specify the table range, and start and ending values for n. If necessary, specify the
initial term value and pointer start point.

5. Display the recursion formula number table.
6. Specify the graph type and draw the graph.
(F5) (G« CON) ...line graph
(F§) (G« PLT) ... plot type graph

19990401
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5-9-4
Graphing a Recursion Formula

0o 000

Example Generate a number table from recursion between two terms as
expressed by an+1 = 2ar+1, with an initial term of a1 = 1, as n changes
in value from 1 to 6. Use the table values to draw a line graph.
Use the following V-Window settings.
Xmin =0, Xmax = 6, Xscale = 1
Ymin=-15, Ymax =65, Yscale=5

Procedure
@ () RECUR
@ ey (V-Window) (0] (&) (6] (g (1] [ @

© @ EEEE R (E EYE
@ [FI(TYPE) (2] (an+1=) (2] (F(ar)(F (O g
@ [F5)(RANG)(F2)(a1) (] b9 (6] g (1] B 9
® (Fe)(TABL)
® (F5)(G+CON)

Result Screen

L
TRRACEIZ0OMEETCHRE-GITREL] [

19990401
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5-9-5
Graphing a Recursion Formula

H Graphing a Recursion Formula (2)

Description

The following describes how to generate a number table from a recursion formula and graph
the values while X Display is On.

Set Up
1. From the Main Menu, enter the RECUR Mode.
2. On the SET UP screen, specify On for £ Display.
3. Make V-Window settings.

Execution
4. Specify the recursion formula type and input the recursion formula.

5. Specify the table range, and start and ending values for n. If necessary, specify the
initial term value and pointer start point.

6. Display the recursion formula number table.
7. Specify the graph type and draw the graph.
(F5) (G« CON) (] (an) ... Line graph with ordinate a», abscissa n
(2)(Zax) ... Line graph with ordinate Za», abscissa n
(F§) (G« PLT) (1J(an) ... Plot type graph with ordinate an, abscissa n
(2] (Zan) ... Plot type graph with ordinate Zax», abscissa n

19990401
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5-9-6
Graphing a Recursion Formula

0o 000

Example Generate a number table from recursion between two terms as
expressed by a»+1 = 2ax»+1, with an initial term of @1 =1, as n changes
in value from 1 to 6. Use the table values to draw a plot line graph with
ordinate an, abscissa n.

Use the following V-Window settings.
Xmin =0, Xmax = 6, Xscale =1
Ymin=-15, Ymax =65, Yscale=5

Procedure

1 [MEN) RECUR

@ [crr) (F3)(SET UP)(E1) (On) 9

@ [stF7) [orn) (V-Window) (0] (&4 (6] ) (1) 9 ®

© O EedE)E R E)

TYPE) (@) (an+1=) @ F2 (ax) B @ B9
RANG) 2 (a1) (3] &€ (6] ¢ (1) ) ()
[F6) (TABL)
G-PLT) @ (San)

@ E
® B
® [E9
@ [E9

o~ o~ o~ o~

Result Screen

L
TERCEIZOOMEKTCHREE-GITREL] [
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5-9-7
Graphing a Recursion Formula

M WEB Graph (Convergence, Divergence)

Description

y = f{x) is graphed by presuming an+1 =y, an = x for linear two-term regression an+1 = f(an)
composed of an+1, an. Next, it can be determined whether the function is convergent or
divergent.

Set Up
I 1. From the Main Menu, enter the RECUR Mode.
2. Make V-Window settings.

Execution
3. Select 2-term recursion as the recursion formula type, and input the formula.

4. Specify the table range, n start and end points, initial term value, and pointer start
point.

5. Display the recursion formula number table.
6. Draw the graph.

7. Press [Exg, and the pointer appears at the start point you specified.
Press several times.

If convergence exists, lines that resemble a spider web are drawn on the display.
Failure of the web lines to appear indicates either divergence or that the graph is
outside the boundaries of the display screen. When this happens, change to larger
View Window values and try again.

You can use @ (@ to select the graph.

19990401
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5-9-8
Graphing a Recursion Formula

0o 000

Example To draw the WEB graph for the recursion formulaax»+1 = -3(a=»)? + 3an,
bn+1 =3br + 0.2, and check for divergence or convergence. Use the
following table range and V-Window Settings.

Table Range
Start = 0, End = 6, a0 = 0.01,a»Str = 0.01, bo = 0.11, b»Str = 0.11
V-Window Settings

Xmin =0, Xmax =1, Xscale =1
Ymin =0, Ymax=1, Yscale =1
Procedure
1) [EN) RECUR

@ [srr) fopmy) (V-Window) (0] g (1] € (1] g @
(0] g (1) g (1) ) s
@ [E)(TYPE) (2] (an+1=) ) (B) [EA(an) (23 (B (B) (F (an) B
B E) (o) (B @ (I (2) B
@ (F5)(RANG)ED(ao)
O EEI I CEIO B CE O R G ERCEIC))

OOUO0OEOOOA EYE
® ([F8)(TABL)
® ([F4(WEB)

@ [F1)(TRACE) g~ g (an is convergence)
™ g~ Exg (bn is divergence)

Result Screen

br+1=3br+H.

=

=551 =551
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5-10-1
Changing the Appearance of a Graph

5-10 Changing the Appearance of a Graph

H Drawing a Line

Description
The sketch function lets you draw points and lines inside of graphs.

Set Up
Pl 1. Draw the graph.

Execution
2. Select the sketch function you want to use.™
(F3)(SKTCH) (AJ(Cls) ... Screen clear

(2)(PLOT)
{On}/{Off}/{Change}/{Plot} ... Point {On}/{Off}/{Change}/{Plot}

(3] (LINE)
{F-Line}/{Line} ... {Freehand line}/{Line}

(4] (Text) ... Text input

(8] (Pen) ... Freehand

(6](Tangnt) ... Tangent line

(Normal) ... Line normal to a curve
(Invrse) ... Inverse function*2
(9](Circle) ... Circle

(Vert) ... Vertical line

(Horz) ... Horizontal line

3. Use the cursor keys to move the pointer (gnr) to the location where you want to draw,
and press [exg.*3

*1The above shows the function menu that *3Some sketch functions require specification of
appears in the GRPH.TBL Mode. Menu items two points. After you press g to specify the
may differ somewhat in other modes. first point, use the cursor keys to move the

*2|n the case of an inverse function graph, pointer to the location of the second point and
drawing starts immediately after you select press [exg.
this option.
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5-10-2
Changing the Appearance of a Graph

0o 000
Example Draw a line that is tangent to point (2, 0) on the graph for

y=x(x +2)(x -2).

Use the following V-Window settings.
Xmin=-5, Xmax =25, Xscale =1
Ymin=-5, Ymax=5, Yscale=1

Procedure
@ [EW GRPH-TBL
(surT) (e} (V-Window) (&) (8] (xg (8] () (] Y

Eled 6 e 1 EY
(F3)(TYPE) (A (Y=)(xeD (2 0 (A ke1 (F (2
(F5) (DRAW)
@ (F3)(SKTCH) (6] (Tangnt)
@ ®&~® g™

Result Screen

Wl=mlE+dain-—22

/L
v

n=l.U2B571U28 ‘Y=-2.M98B33818

*1You can draw a tangent line in succession by
moving the “gp’ pointer and pressing [Exg.

19990401
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5-10-3
Changing the Appearance of a Graph

H Inserting Comments

Description
You can insert comments anywhere you want in a graph.

Set Up
B 1. Draw the graph.

Execution
2. Press (F3) (SKTCH) (4] (Text), and a pointer appears in the center of the display.

3. Use the cursor keys to move the pointer to the location where you want the text to be,
and input the text.

# You can input any of the following charactersas ~ x2, /N log, In, V', Y, 10%, €%, 3, x, sin, cos,
comment text: A~Z, 7, 6, space, 0~9, ., +,—, x, tan, sin™, cos™, tan™, i, List, Mat
+ (=), EXP, =, Ans, (, ), [ ], {, }, comma, —,

19990401
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5-10-4
Changing the Appearance of a Graph

0o 000
Example Insert text into the graphy =x (x + 2)(x — 2).

Use the following V-Window settings.
Xmin = -5, Xmax =5, Xscale =1
Ymin=-5, Ymax=>5, Yscale =1

Procedure
@ [EW GRPH-TBL
(58 [0 (V-Window) (@) (5] Ex (8] (g (1) (B

(5] g (5] (g (1) () Esc)
[F3)(TYPE) (1) (Y=)[xeD @20k =2
(F5) (DRAW)
@ [F3)(SKTCH) (@) (Text)
OROIOICIC,

s (=) (Y) @) () (=) (e (D o1 (1) (23 O [ (ke (5 2 O

ESC

Result Screen

YRl H+g M H-21

N,

TRACEIZ0OMEKTCHE-SLUTRELT T |
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5-10-5
Changing the Appearance of a Graph

B Freehand Drawing

Description
You can use the pen option for freehand drawing in a graph.

Set Up
B 1. Draw the graph.

Execution
2. Press (F3) (SKTCH) (8] (Pen), and a pointer appears in the center of the screen.
3. Use the cursor keys to move the pointer to the point from which you want to start
drawing, and then press [Exg.
4. Use the cursor keys to move the pointer. A line is drawn wherever you move the pointer.
To stop the line, press [exg.
Repeat step 3 and 4 to draw other lines.

After you are finished drawing, press [Esc).

19990401
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5-10-6
Changing the Appearance of a Graph

0o 000
Example Use the pen to draw on the graphy =x (x + 2)(x — 2).

Use the following V-Window settings.
Xmin = -5, Xmax =5, Xscale =1
Ymin=-5, Ymax=>5, Yscale =1

Procedure
@ [EW GRPH-TBL
(58 [0 (V-Window) (@) (5] Ex (8] (g (1) (B

©EEGE R QR EY
E3)(TYPE) (] (Y=)(ken (T ka1 (3 (2 OJ [T (en (=) (2) O g
(F5) (DRAW)
@ ([F3)(SKTCH) () (Pen)
QO ®O®®E
ORIQICIC)EE

Result Screen

4
v

n=-1.90U161904 Y=U.354B3H09
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5-10-7
Changing the Appearance of a Graph

H Changing the Graph Background

You can use the set up screen to specify the memory contents of any picture memory area
(Pict 1 through Pict 20) as the Background item. When you do, the contents of the
corresponding memory area is used as the background of the graph screen.

0o 000

Example 1 With the circle graph X2 + Y2 = 1 as the background, use Dynamic
Graph to graph Y = X2 + A as variable A changes value from -1 to 1 in
increments of 1.

Recall the background graph.
(X2 +Y2=1)

T
w1

19990401
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5-10-8
Changing the Appearance of a Graph

Draw the dynamic graph.

(Y=X2-1) '-,-'2:::::E+F|\‘/|-\./
I

i1

(Y =X?) WE=HE+H W
I

i1

(Y=X2+1) LUS=5E >.l-<
N

* See “5-8-1 Dynamic Graphing” for details on using the Dynamic Graph feature.
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5-11-1
Function Analysis

5-11 Function Analysis

H Reading Coordinates on a Graph Line

Description
Trace lets you move a pointer along a graph and read out coordinates on the display.

Set Up
B 1. Draw the graph.

Execution
2. Press (F1)(TRACE), and a pointer appears in the center of the graph.*!

3. Use @ and ® to move the pointer along the graph to the point at which you want to
display the derivative.

When there are multiple graphs on the display, press @ and & to move between
them along the x-axis of the current pointer location.

4. You can also move the pointer by pressing to display the pop up window, and then
inputting coordinates.

To exit a trace operation, press [Esg.

*'The pointer is not visible on the graph when # You can turn off display of the coordinates at the
it is located at point outside the graph pointer location by specifying “Off” for the “Coord”
display area or when an error no value item on the SET UP screen.
occurs.
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5-11-2
Function Analysis

0o 000
Example Read coordinates along the graph of the function shown below.
Y1=x2-3
Use the following V-Window settings.
Xmin=-5, Xmax =25, Xscale =1
Ymin=-10, Ymax=10, Yscale=2
Procedure

1 [MEN) GRPH-TBL
R @@ (V-Window) B B) B ) B D @ @
CODEDDEZ B

EJ(TYPE)( (Y=) =6
(F5) (DRAW)

@ (F1(TRACE)

Q ©-@®

@ o1 (@[]

Result Screen

n=-da 1117777717 ¥=U. 11 60UTIEE

/

W1=kE=3

o

n=-1 ¥=-d

# The following shows how coordinates are e Parametric Graph
displayed for each function type.
|T=I].'1BEEI!BIEE|35 |

¢ Polar Coordinate Graph ¥=Ha 1915065333 ‘=U. |BYIAOGO3S

F=1.1320508015 #&=0.34806585038 O T LEN ) Graph

|:-:=| K41 |
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5-11-3
Function Analysis

H Displaying the Derivative

Description

In addition to using Trace to display coordinates, you can also display the derivative at the
current pointer location.

Set Up
1. On the SET UP screen, specify On for Derivative.
2. Draw the graph.

Execution

3. Press (F1) (TRACE), and the pointer appears at the center of the graph. The current
coordinates and the derivative also appear on the display at this time.

4. Use @ and ® to move the pointer along the graph to the point at which you want to
display the derivative.
When there are multiple graphs on the display, press @ and & to move between
them along the x-axis of the current pointer location.

5. You can also move the pointer by pressing to display the pop up window, and then
inputting coordinates.
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5-11-4
Function Analysis

0o 000
Example Read coordinates and derivatives along the graph of the function

shown below.
Y1=x2-3

Use the following V-Window settings.
Xmin=-5, Xmax=5, Xscale=1
Ymin=-10, Ymax=10, Yscale=2

Procedure
@ [ GRPH-TBL
(cm) (F3)(SET UP)® @ @ @ @ ([F1)(On) Y
@ () @m (V-Window) @) (8) @8 () B8 (D) B8 ®
(0 @ &g (1] (0] g (2)

E)(TYPE)@J (Y=) =06
(5 (DRAW)

@ ([FD(TRACE)

ONCRIC)

® ko1 0] ke

Result Screen

d¥fdi=-5. 555
n=-g« 11171771117  Y¥=U. 716043382

/

\q}s._t__--f

d¥ di= -0
w=-] Y=-2

W1l=me=23
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5-11-5
Function Analysis

H Graph to Table

Description

You can use trace to read the coordinates of a graph and store them in a number table. You
can also use Dual Graph to simultaneously store the graph and number table, making this an
important graph analysis tool.

Set Up
1. From the Main Menu, enter the GRPH- TBL Mode.
2. On the SET UP screen, specify GtoT for Dual Screen.
3. Make V-Window settings.

Execution
4. Save the function and draw the graph on the active (left) screen.

5. Activate Trace. When there are multiple graphs on the display, press @ and @ to
select the graph you want.

6. Use @ to move the pointer and press [exg to store coordinates into the number table.
Repeat this step to store as many values as you want.

7. Press (F6) (CHNG) to switch the number table side.
8. From the pop-up window, input the list number you want to save.
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5-11-6
Function Analysis

o0 000

Example Save in a table the coordinates in the vicinity of the points of intersec-
tion at X = 0 for the two graphs shown below, and store the table
contents in List 1.

Y1=x2-3, Y2=-x+2
Use the following V-Window settings.
Xmin = -5, Xmax =5, Xscale =1

Ymin=-10, Ymax =10, Yscale=2

Procedure
@ W GRPH-TBL
@ (F3(SET UP)® @ O (F3) (GtoT) Esg
@ [stF7) [orn) (V-Window) () (8] [ (58] g (1] (9 @
PHDEDOEER EEE
@ EYTYPE)[AI(Y=) =G

@
(F5) (DRAW)
® [F1)(TRACE)
® @~ g >~ [ )
@ (F8)(CHNG)

ED(LMEM) (@

Result Screen

[ E "I|-II Y. EIHE
EEE]]I].I'-I"I"I

1. 774133545
LHErM=wa33] EHG |=EHG]
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5-11-7
Function Analysis

l Coordinate Rounding

Description
This function rounds off coordinate values displayed by Trace.

Set Up
B 1. Draw the graph.

Execution
2. Press (F2) (ZOOM) (8] (Rnd). This causes the V-Window settings to be changed
automatically in accordance with the Rnd value.
3. Press (F1) (TRACE), and then use the cursor keys to move the pointer along the graph.
The coordinates that now appear are rounded.
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5-11-8
Function Analysis

0o 000

Example Use coordinate rounding and display the coordinates in the vicinity of
the points of intersection for the two graphs produced by the
functions shown below.
Y1=x2-3,Y2=-x+2

Use the following V-Window settings.
Xmin=-5, Xmax=5, Xscale=1
Ymin=-10, Ymax=10, Yscale=2

Procedure
@ [EW GRPH-TBL
(se) (0T (V-Window) (@) (8] g (8] (g (1] Y @
1 g1 0] B¢ (2)
E)(TYPE) (1] (Y=) keT) (=3 (=) (3] B9
(2 &9

RACE)

F3)(DR
@ [F2(z0 -(Rnd)
@ EN(T
@-@

Result Screen

TI=HE3
-\—\_\_\_\_\.
)
N <
e
w=-c."1HH ¥=U. 11294y
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5-11-9
Function Analysis

H Calculating the Root

Description
This feature provides a number of different methods for analyzing graphs.

Set Up
B 1. Draw the graphs.

Execution

2. Select the analysis function.
(F4)(G-SLV) (1]J(Root) ... Calculation of root
(2] (Max) ... Maximum value
Min) ... Minimum value

(

(

(Y-Icpt) ... y-intercept

(Isect) ... Intersection of two graphs
(

El)
@
5
(6](Y-Cal) ... y-coordinate for given x-coordinate
(7] (X-Cal) ... x-coordinate for given y-coordinate
(8)(Jdx) ... Integral value for a given range

3. When there are multiple graphs on the screen, the selection cursor (H) is located at
the lowest numbered graph. Use the cursor keys to move the cursor to the graph you
want to select.

4. Press to select the graph where the cursor is located and display the value
produced by the analysis.
When an analysis produces multiple values, press ® to calculate the next value.
Pressing @ returns to the previous value.
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5-11-10
Function Analysis

0o 000
Example Draw the graph shown below and calculate the root for Y1.

Y1=x(x+2)(x —2)

Use the following V-Window settings.

Xmin =-6.3, Xmax =6.3, Xscale=1

Ymin =-3.1, Ymax =3.1, Yscale =1 (initial defaults)

Procedure

@ (@ GRPH-TBL
@) (V-Window) [F1) (INIT)E9)
B(TYPE) @ (Y=)Fa QED B @ 0 Q@M E 2 0
(F5) (DRAW)

@ [8(G-SLV) @ (Root)

@ ®
®

Result Screen

V1=HOE+Z2008—20 ¥1=H':H+2:"§{=:[—2:|}
B Ry
n=-B =0 =0 Y=0

Y1=HOE+2 0 0H=-20

JN g
Y-

n=gd =0

# When analyzing a single graph, results appear  # The y-intercept is the point where the graph
as soon as you select an analysis function in crosses the y-axis.
step 2, so step 3 is not necessary.
# Root, maximum value, minimum value, and y-
intercept can be calculated for rectangular
coordinate graphs and inequality graphs only.
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5-11-11
Function Analysis

H Calculating the Point of Intersection of Two Graphs

Description
Use the following procedure to calculate the point of intersection of two graphs.

Set Up
B 1. Draw the graphs.

Execution

2. Press (G-SLV)(F5)(Isect). When there are three or more graphs, the selection cursor
(M) appears at the lowest numbered graph.

3. Use the cursor keys to move the cursor to the graph you want to select.
4. Press to select the first graph, which changes the shape of the cursor from M to

¢
5. Use the cursor keys to move the cursor to the second graph.

6. Press to calculate the point of intersection for the two graphs.
When an analysis produces multiple values, press ® to calculate the next value.
Pressing @ returns to the previous value.
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5-11-12
Function Analysis

0o 000

Example Graph the two functions shown below, and determine the point of
intersection between Y1 and Y2.
Yi=x+1,Y2=x2

Use the following V-Window settings.
Xmin=-5, Xmax =25, Xscale =1
Ymin = -5, Ymax =5, Yscale =1

Procedure
@ [EW GRPH-TBL

(s4F) i) (V-Window) (©) (8] B4 (8] g (1) 9 @

(5) &9 (5] (8 (1] (B
E)(TYPE)@ (Y=) 5
(F5) (DRAW)
@ (F4(G-SLV) (5] (Isect)
® ®

Result Screen

Wi=kH+1 1
// [ IZECT /-/ [ IZECT

n=-0.65180339881 Y=0.38196E0112 w=1.618033988 Y=2. 618033988
# In the case of two graphs, the point of # You can calculate the point of intersection for
intersection is calculated immediately after you rectangular coordinate graphs and inequality
press (F4) (8] in step 2. graphs only.
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5-11-13
Function Analysis

H Determining the Coordinates for Given Points

Description

The following procedure describes how to determine the y-coordinate for a given x, and the
x-coordinate for a given y.

Set Up
B 1. Draw the graph.

Execution

2. Select the function you want to perform. When there are multiple graphs, the selection
cursor (H) appears at the lowest numbered graph.

(F3) (G-SLV) (6] (Y-Cal) ... y-coordinate for given x
(X-Cal) ... x-coordinate for given y

3. Use @ & to move the cursor (M) to the graph you want, and then press to select
it.

4. Input the given x-coordinate value or y-coordinate value.
Press to calculate the corresponding y-coordinate value or x-coordinate value.
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5-11-14
Function Analysis

0o 000

Example Graph the two functions shown below and then determine the y-
coordinate for x = 0.5 and the x-coordinate for y = 2.2 on graph Y2.
Yi=x+1,Y2=x(x +2)(x - 2)
Use the following V-Window settings.
Xmin = -6.3, Xmax =6.3, Xscale =1
Ymin =-3.1, Ymax =3.1, Yscale =1 (initial defaults)

Procedure
@ [ GRPH-TBL
@™ (V-Window) [F1) (INIT) €9
E)(TYPE) (@ (Y=)(kéD) (B (D &
xem (O xen (H (2 O] [ xe7 (= 2 O 9

[F5) (DRAW)
©@ [F3)(G-SLV) @) (Y-Cal) @ [&(G-SLV)@(X-Cal)
ONCOIEE ® @k
S nlola]: ® 0@

Result Screen

Wad=hin+2 a0 n=20 M2=ROHE+2 2 CE-20

YA s
A TN

¥=-1.815 fn=-1.B272843UT ‘Y=d. 2

n=0a

# When there are multiple results for the above # The X-Cal value cannot be obtained for a
procedure, press ® to calculate the next parametric function graph.
value. Pressing @ returns to the previous # After obtaining coordinates with the above
value. - procedure, you can input different coordinates
# Step 3 of the above procedure is skipped by first pressing ).

when there is only one graph on the display.
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5-11-15
Function Analysis

H Calculating the Integral Value for a Given Range

Description
Use the following procedure to obtain integration values for a given range.

Set Up
B 1. Draw the graph.

Execution

2. Press (G-SLV) (8] (Jdx). When there are multiple graphs, this causes the selection
cursor (M) to appear at the lowest numbered graph.

3. Use @ @ to move the cursor (M) to the graph you want, and then press to select
it.

4. Use @ to move the lower limit pointer to the location you want, and then press [Exg.

You can also move the pointer by pressing to display the pop-up window, and then
inputting coordinates.

5. Use ® to move the upper limit pointer to the location you want.

You can also move the pointer by pressing to display the pop-up window, and then
inputting the upper limit and lower limit values for the integration range.

6. Press (B to calculate the integral value.

# When setting the range, make sure that the lower  # Integral values can be calculated for rectangular
limit is less than the upper limit. coordinate graphs only.

19990401
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0o 000
Example

5-11-16
Function Analysis

Graph the function shown below, and then determine the integral value
at (-2, 0).
Yi=x(x+2)(x -2)

Use the following V-Window settings.
Xmin = -6.3, Xmax =6.3, Xscale =1
Ymin = -4, Ymax = 4, Yscale =1

Procedure

@ @@ GRPH-TBL
(sF) @) (V-Window) (@) (6] (D B 8 (8 (D B B9 (D 8 @

OE@EDEDEE
B (TYPE) @) (Y=)E Q@ ® 2 0 0 @ 5 @ 0 68
(F5) (DRAW)
@ [F(G-SLV) @) (Jdx)
@ @~@ B9

® ®~0® (Upper limit; x = 0)

® &g

Result Screen

Lo W ER=-2 UFFEFR=0
=Y
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5-11-17
Function Analysis

M Implicit Function Graph Analysis

You can determine approximations of the following analytical results using implicit function
graphs.

e Focus/vertex/eccentricity
e Latus rectum
* Center/radius

* x-/y-intercept
* Directrix/axis of symmetry drawing and analysis

* Asymptote drawing and analysis

After graphing an implicit function, press (F4)(G-SLV) to display the following graph analysis
menus.

e Parabolic Graph Analysis
¢ {Focus}/{Vertex}/{Length}/{e} ... {focus}/{vertex}/{lactus rectum}/{eccentricity}
e {Dirtrx}/{Sym} ... {directrix}/{axis of symmetry}
o {X-lept}/{Y-lcpt} ... {x-intercept}/{y-intercept}

e Circular Graph Analysis
¢ {Center}/{Radius} ... {center}/{radius}
o {X-lept}{Y-lcpt} ... {x-intercept}/{y-intercept}

e Elliptical Graph Analysis
¢ {Focus}/{Vertex}/{Center}/{e} ... {focus}/{vertex}/{center}/{eccentricity}
e {X-lcpt}{Y-lcpt} ... {x-intercept}/{y-intercept}

¢ Hyperbolic Graph Analysis
¢ {Focus}/{Vertex}/{Center}/{e} ... {focus}/{vertex}/{center}/{eccentricity}
e {Asympt} ... {asymptote}
o {X-lept}/{Y-lcpt} ... {x-intercept}/{y-intercept}

The following examples show how to use the above menus with various types of implicit
function graphs.
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5-11-18
Function Analysis

e To calculate the focus, vertex and latus rectum
[G-SLV]-[Focus]/[Vertex]/[Length]
o0 000
Example To determine the focus, vertex and latus rectum for the parabola
X=(Y-2)2+3
Use the following V-Window settings.
Xmin=-1, Xmax=10, Xscale=1
Ymin=-5, Ymax=5, VYscale=1

4 (G-SLY) H=ACY—KI2+H =]

(1] (Focus) t &_,_____

(Calculates the focus.)

FoCl=
n=3. 25 =g

ESC H=A{Y-K2+H
(G-SLV) t ﬁ.ﬁ_____ -

(3] (Vertex)

(Calculates the vertex.) UERTEH
#=3 =3

S M=F Y= )8 +H =
@) (G-SLV) o~

() (Length) t

(Calculates the latus rectum.)

LE HGTH
L=1

* When calculating two foci for an ellipse or hyperbolic graph, press ® to calculate the
second focus. Pressing @ returns to the first focus.

* When calculating two vertexes for an ellipse or hyperbolic graph, press ® to calculate
the second vertex. Pressing @ returns to the first vertex.
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5-11-19
Function Analysis

® To calculate the center and radius [G-SLV]-[Center]/[Radius]

0 000
Example To determine the center and radius for the circle
X+2)2+(Y+1)2=2?

Use the following V-Window settings.
Xmin =-6.3, Xmax =6.3, Xscale=1

Ymin=-3.1, Ymax=3.1, Yscale=1

-SLv
[F4(G-SLv) (w-Hyz+cyv-Kd2=Re [
(1] (Center)
(Calculates the center.) AR
( o
CE M TEF
u=-g Y=-1

ESC
E0(G-5LY) ¢H-Hyz+cv—ae=kz

(@ (Radius) o
(Calculates the radius.) ( ,1 —
r=g
¢ To calculate the x- and y-intercepts [G-SLV]-[X-lcpt)/[Y-lcpt]

0o 000
Example To determine the x- and y-intercepts for the hyperbola

X-3F  (Y-1p
22 22

1

Use the following V-Window settings.
Xmin = -4, Xmax = 8, Xscale =1
Ymin=-5, Ymax=>5, Yscale =1

(F3) (G-SLV) CH—HYE _ (7R3 _
&) (X-lopt) Fiz t :lEiE (@

(Calculates the x-intercept.)

n=ICFT

#=0."639320225 =0
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5-11-20
Function Analysis

ESC el w T sl BT =1
[F4) (G-SLV) RE hEE (E

(Y-lcpt)

(Calculates the y-intercept.) V-TEFT
H=0 ¥=-1.236067871

* Press ® to calculate the second set of x-/y-intercepts. Pressing @ returns to the first
set of intercepts.

¢ To draw and analyze the axis of symmetry and directrix
[G-SLV]-[Sym])/[Dirtrx]

eo0o0o0o0
Example To draw the axis of symmetry and directrix for the parabola
X=2(Y-1)2+1
Use the following V-Window settings.
Xmin = -6.3, Xmax =6.3, Xscale =1

Ymin=-3.1, Ymax=3.1, Yscale=1

F2(G-SLY) w=FIC Y-k )2+ =
(4] (Sym)

(Draws the axis of symmetry.)

E¥YHMMETERY

ESC
W=F (YK 32+H —

(G-SLV)
(2] (Dirtrx)

(Draws the directrix.)

DIRECTRIR
n=0.815
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5-11-21
Function Analysis

® To draw and analyze the asymptotes [G-SLV]-[Asympt]
o0 000
Example To draw the asymptotes for the hyperbola
(X-1)? (Y-1)
22 T 22
Use the following V-Window settings.
Xmin =-6.3, Xmax =6.3, Xscale =1

1

Ymin=-5, Ymax=5, Yscale=1

(F4) (G-SLV) {:{;IE-I}E_{H’;E}E=1 E
(4] (Asympt) j ~]
(Draws the asymptotes.)

AEY MEFTOTES
a3
e To calculate eccentricity [G-SLV]-[e]
eeo0o0e0
Example To determine the eccentricity of the graph for ellipse
X-2? (Y-2)
+ =1
42 22
Use the following V-Window settings.
Xmin=-3, Xmax=7, Xscale =1
Ymin=-1, Ymax=>5, Yscale =1
G-SLv p =
(Fa)( ) CE=HZE  CV-FoE ==

@ (e) Rz B2

(Calculates eccentricity.)

=ECCE M TRICITY

¢=0. BEE025403

# Certain V-Window parameters can produce # The following can result in inaccurate analysis
errors in values produced as graph analysis results or may even make it impossible to obtain
results. a solution at all.

# The message "Not Found” appears on the — When the solution is tangent to the x-axis.
display when graph analysis is unable to — When the solution is a point of tangency
produce a result. between two graphs.
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Chapter

Statistical Graphs and
Calculations

This chapter describes how to input statistical data into lists, and
how to calculate the mean, maximum and other statistical values.
It also tells you how to perform regression calculations.

6-1 Before Performing Statistical Calculations

6-2 Calculating and Graphing Single-Variable Statistical
Data

6-3 Calculating and Graphing Paired-Variable Statistical
Data

6-4 Performing Statistical Calculations

Important!

¢ This chapter contains a number of graph screen shots. In each case, new
data values were input in order to highlight the particular characteristics of
the graph being drawn. Note that when you try to draw a similar graph, the
unit uses data values that you have input using the List function. Because of
this, the graphs that appear on the screen when you perform a graphing
operation will probably differ somewhat from those shown in this manual.
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6-1-1
Before Performing Statistical Calculations

6-1 Before Performing Statistical Calculations

From the Main Menu, enter the STAT Mode and display the statistical data lists.
Use the statistical data lists to input data and to perform statistical calculations.

List 1JList glList 3| List u

Use @, @, @ and ® to move
the highlighting around the lists.

= W

GRFHICALCI DEL IDELRIIHS | - |

Once you input data, you can use it to produce a graph and check for tendencies. You can

also use a variety of different regression calculations to analyze the data.
H Inputting Data into Lists
eoo0e0e
Example To input the following two data groups
0.5,1.2,2.4,4.0,5.2
-2.1,0.3,1.5,2.0,24
OEOGE GG R EY [Lizt 1|List 8|List 3|List uf
g l.g] 0.3
DA EERIE M2 EY 3 & 1L
® u u C
5 5.2 &.u
U0 OEEIEY g
DO E RG] @ GRFHICALCIDEL TDELATIHE | [ |
Once data is input, you can use it for graphing and statistical calculations.
# Except for complex numbers, calculation # You can use the @, @, @ and ® keys
results can be input as statistical data. to move the highlighting to any cell in the lists
for data input.
19990401
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6-1-2
Before Performing Statistical Calculations

B Changing Graph Parameters

Use the following procedures to specify the graph draw/non-draw status, the graph type, and
other general settings for each of the graphs in the graph menu (GPH1, GPH2, GPH3).

While the statistical data list is on the display, press (F1)(GRPH) to display the graph menu,
which contains the following items.

* {S-Gph1}/{S-Gph2}/{S-Gph3} ... graph {1}/{2}/{3} drawing™

e {Select} ... {simultaneous graph (GPH1, GPH2, GPH3) selection} (You can specify the
multiple graphs.)

e {Set} ... {graph settings (graph type, list assignments)}

1. General graph settings [GRPH]-[Set]

This section describes how to use the general graph settings screen to make the following
settings for each graph (GPH1, GPH2, GPH3).

e Graph Type

The initial default graph type setting for all the graphs is scatter graph. You can select one of
a variety of other statistical graph types for each graph.

o List
The initial default statistical data is List 1 for single-variable data, and List 1 and List 2 for

paired-variable data. You can specify which statistical data list you want to use for x-data and
y-data.

* Frequency

Normally, each data item or data pair in the statistical data list is represented on a graph as a
point. When you are working with a large number of data items however, this can cause
problems because of the number of plot points on the graph. When this happens, you can
specify a frequency list that contains values indicating the number of instances (the
frequency) of the data items in the corresponding cells of the lists you are using for x-data
and y-data. Once you do this, only one point is plotted for the multiple data items, which
makes the graph easier to read.

" The initial default graph type setting for all the # You can specify the graph draw/non-draw
graphs (Graph 1 through Graph 3) is scatter status, the graph type, and other general
diagram, but you can change to one of a settings for each of the graphs in the graph
number of other graph types. menu (GPH1, GPH2, GPHB3).
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6-1-3
Before Performing Statistical Calculations

* Mark Type
This setting lets you specify the shape of the plot points on the graph.

¢ To display the general graph settings screen [GRPH]-[Set]
Pressing (F1) (GRPH) (5] (Set) displays the general graph settings screen.

I aF »Fe  iScaller
mList sLi=stl
YList iList2
Frequencs H |
Mark Txre HL

GFHilGFHEIGFHI

* The settings shown here are examples only. The settings on your general graph settings
screen may differ.

e StatGraph (statistical graph specification)
* {GPH1}/{GPH2}/{GPH3} ... graph {1}/{2}/{3}

e Graph Type (graph type specification)
* {Scat}/{xy}/{NPP} ... {scatter diagram}/{xy line graph}/{normal probability plot}

e {Hist}/{Box}/{ModB}/{N-Dis}/{Brkn} ... {histogram}/{med-box graph}/{modified-box
graph}/{normal distribution curve}/{line graph}

o (X} {Med}/{X*2}/{X"3}/{X"4} ... {linear regression graph}/{Med-Med graph}/{quadratic
regression graph}/{cubic regression graph}/{quartic regression graph}

e {Log}/{Exp}/{Pwr}/{Sin}/{Lgst} ... {logarithmic regression graph}/{exponential regression
graph}/{power regression graph}/{sinusoidal regression graph}/{logistic regression graph}

¢ XList (x-axis data list)
 {LIST} ... {List 1 to 20}
e YList (y-axis data list)
* {LIST} ... {List 1 to 20}
* Frequency (number of times a value occurs)
e {1} ... {1-to-1 plot}
¢ {LIST} ... contents of these lists indicate the frequency of XList and YList data

e Mark Type (plot mark type)
o {I}{x}/e} ... scatter diagram plot points
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6-1-4
Before Performing Statistical Calculations

2. Graph draw/non-draw status [GRPH]-[Select]

The following procedure can be used to specify the draw (On)/non-draw (Off) status of each of
the graphs in the graph menu.

¢ To specify the draw/non-draw status of a graph
1. Pressing (F1)(GRPH) (4] (Select) displays the graph On/Off screen.

IS
aLl5rarF -Ir*.;wlI |
StatGrarh3  iDrawldff

I-
L
ol
=
1]
T
mgll]

] ]
\ ]
* Note that the StatGraph1 setting is for Graph 1 (GPH1 of the graph menu), StatGraph2 l\|s'
is for Graph 2, and StatGraphs3 is for Graph 3.
2. Use the cursor keys to move the highlighting to the graph whose status you want to
change, and press the applicable function key to change the status.
o {On}Y/{Off} ... {On (draw)}/{Off (non-draw)}
e {DRAW} ... {draws all On graphs}

3. To return to the graph menu, press [EC).

# View Window parameters are normally set # The default setting automatically uses List 1
automatically for statistical graphing. If you data as x-axis (horizontal) values and List 2
want to set View Window parameters data as y-axis (vertical) values. Each set of x/y
manually, you must change the Stat Wind item data is a point on the scatter diagram.
to ‘Manual®. - _ # Pressing (€ (@) does not hide the menu while a
While the statistical data list is on the display, statistical graph is on the display.
perform the following procedure.

(F3)(SET UP) (F2)(Man)

(Returns to previous menu.)
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6-2-1
Calculating and Graphing Single-Variable Statistical Data

6-2 Calculating and Graphing Single-Variable
Statistical Data

Single-variable data is data with only a single variable. If you are calculating the average
height of the members of a class for example, there is only one variable (height).

Single-variable statistics include distribution and sum. The following types of graphs are
available for single-variable statistics.

You can also use the procedures under “Changing Graph Parameters” on page 6-1-2 to make
the settings you want before drawing each graph.

l Normal Probability Plot (NPP)

This plot compares the data accumulated ratio with a normal distribution accumulated ratio.
XList specifies the list where data is input, and Mark Type is used to select from among the
marks {{]/ x / « }you want to plot.

TRACEIZO0MERTCHCALG e 1

Press or [EsC) (QUIT) to return to the statistical data list.

M Histogram (Bar Graph) (Hist)

XList specifies the list where the data is input, while Freq specifies the list where the data
frequency is input. 1 is specified for Freq when frequency is not specified.

1 1 1 1 I-I
Set. Interwval

mm—||
0 Dot TEZET €5 (Draw)

GRFHICALCI DEL TDELATIHS | = | HHEE Z0MERTCHCAL

The display screen appears as shown above before the graph is drawn. At this point, you
can change the Start and pitch values.

19990401
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6-2-2
Calculating and Graphing Single-Variable Statistical Data

M Med-box Graph (Box)

This type of graph lets you see how a large number of data items are grouped within specific
ranges. A box encloses all the data in an area from the 25th percentile to the 75th percentile,
with a line drawn at the 50th percentile. Lines (called whiskers) extend from either end of the
box up to the minimum and maximum of the data.

XList specifies the list where the data is input, while Freq specifies the list where the data
frequency is input. 1 is specified for Freq when frequency is not specified.

—L{ I

TRACEIZO0MERTCHCALG e 1

M Modified Box Graph (ModB)

The modified box graph omits everything in the range past 1.5 x IQR (IQR = Q3 — Q1,
Q3: 3rd quartile, Q1: 1st quartile) from the med-box 4th quartile and draws whiskers.
Outliers are displayed as plot points.

XList specifies the list where the data is input, while Freq specifies the list where the data
frequency is input. 1 is specified for Freq when frequency is not specified.

O

'i'FiFIIIE|2lIIIIIHEI{TEﬁE-FILa 1

# Input a positive integer for frequency data.
Other types of values (decimals, etc.) cause
an error.
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6-2-3
Calculating and Graphing Single-Variable Statistical Data

H Normal Distribution Curve (N-Dis)

The normal distribution curve is graphed using the following normal distribution function.

1 __m?
y= ——e 2x0.2

\/(2 ) xOn

XList specifies the list where the data is input, while Freq specifies the list where the data
frequency is input. 1 is specified for Freq when frequency is not specified.

TRACEIZO0MERTCHCALG 1

M Line Graph (Brkn)

Lines connect center points of a histogram bar.

XList specifies the list where the data is input, while Freq specifies the list where the data
frequency is input. 1 is specified for Freq when frequency is not specified.

1 1 1 1 y

Sel. Interwal
e m— || Ve

FllLchik,
d " Drawi CEZE] &) (Draw)

GREFHICALC DEL [DELATIHS | = | TRACEIZO0MERTCHCALG 1

The display screen appears as shown above before the graph is drawn. At this point, you
can change the Start and pitch values.
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6-2-4
Calculating and Graphing Single-Variable Statistical Data

H Displaying the Calculation Results of a Drawn Single-Variable Graph

Single-variable statistics can be expressed as both graphs and parameter values. When
these graphs are displayed, the single-variable calculation results appear as shown below
when you press (F4)(CALC) (1J(1VAR).

1-Variable

x =154.8

ox =154%

Lx?  =239T2Z

xdn  =5.H2654919

xdn-1 =3, 19826236

4] =1i +
[ORAL

* Use @ to scroll the list so you can view the items that run off the bottom of the screen.

The following describes the meaning of each of the parameters.

X mean

)25 sum

D% SN sum of squares

XOt e population standard deviation
XOn-1 eevenn. sample standard deviation
/A number of data items
minX....... minimum

Qt ... first quartile

Med ........ median

Q3 .......... third quartile

maxX ...... maximum

Mod ........ mode

Mod : n ... number of data mode items
Mod : F ... data mode frequency

* Press (Fg) (DRAW) to return to the original single-variable statistical graph.

# When Mod has multiple solutions, they are all
displayed.
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6-3-1
Calculating and Graphing Paired-Variable Statistical Data

6-3 Calculating and Graphing Paired-Variable
Statistical Data

B Drawing a Scatter Diagram and xy Line Graph

Description

The following procedure plots a scatter diagram and connects the dots to produce an xy line
graph.

Set Up
P 1. From the Main Menu, enter the STAT Mode.

Execution
I 2. Input the data into a list.

3. Specify Scat (scatter diagram) or xy (xy line graph) as the graph type, and then
execute the graph operation.

Press or [EscJ (QUIT) to return to the statistical data list.

19990401
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6-3-2
Calculating and Graphing Paired-Variable Statistical Data

0o 000
Example Input the two sets of data shown below. Next, plot the data on a
scatter diagram and connect the dots to produce an xy line graph.
0.5, 1.2, 2.4, 4.0, 5.2,
-2.1, 0.3, 1.5, 2.0, 2.4

Procedure

1) [MEN) STAT
Q@OUHEFMIOHLNEAR
QHEMMAEME
®
QOOHFEOME
OEOGEERERE R M@
@ (Scatter diagram)(F1) (GRPH) (5] (Set) ® (F1)(Scat)
(F1)(GRPH) (1] (S-Gph1)
@ (xy line graph)(F1) (GRPH)(&] (Set) ® (F2)(xy)
(F1) (GRPH) (1] (S-Gph1)

Result Screen

o
TRACEIZ00MERTCHCALCDEF Gl |

(Scatter diagram)

TF:HEE|2IIIIJHEHTEﬁII-HLaEIE-FE| e |
(xy line graph)
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6-3-3
Calculating and Graphing Paired-Variable Statistical Data

B Drawing a Regression Graph

Description

Use the following procedure to input paired-variable statistical data, perform a regression
calculation using the data, and then graph the results.

Set Up
P 1. From the Main Menu, enter the STAT Mode.

Execution
2. Input the data into a list, and plot the scatter diagram.

3. Select the regression type, execute the calculation, and display the regression
parameters.

4. Draw the regression graph.

# You can perform trace on a regression graph.
You cannot perform trace scroll.

19990401
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6-3-4
Calculating and Graphing Paired-Variable Statistical Data

0o 000

Example Input the two sets of data shown below and plot the data on a scatter
diagram. Next, perform logarithmic regression on the data to display
the regression parameters, and then draws the corresponding
regression graph.

0.5, 1.2, 2.4, 4.0, 5.2,
-2.1, 0.3, 1.5, 2.0, 2.4

Procedure
@ [EN) STAT

0 @ODEEDEEDE
DOOEAEGEEDEE

®
REMOEMOMEEY

O0EMR2EEFEEGE
F)(GRPH) () (Set) ® (F1) (Scat) £

(F1)(GRPH) (@) (S-Gph1)
@ (F4(CALC)(7] (Log)
@ (Fe)(DRAW)

Result Screen

LoaRea
a —-E.454EB43

[CoFYIDRAL]

TRACEIZMIMERTCHCALUDEY Gl [
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6-3-5
Calculating and Graphing Paired-Variable Statistical Data

H Selecting the Regression Type

After you graph paired-variable statistical data, press (F4)(CALC). Then you can use the

function menu at the bottom of the display to select from a variety of different types of
regression.

e {2VARY} ... {paired-variable statistical results}

* {Linear}/{MedMed}/{Quad}/{Cubic}/{Quart}/{Log}/{Exp}/{Power}/{Sin}/{Lgstic}
... {linear regression}/{Med-Med}/{quadratic regression}/{cubic regression}/{quartic
regression}/{logarithmic regression}/{exponential regression}/{power regression}/
{sinusoidal regression}/{logistic regression} calculation and graphing

H Displaying Statistical Calculation Results

Whenever you perform a regression calculation, the regression formula parameter (such as a

and b in the linear regression y = ax + b) calculation results appear on the display. You can
use these to obtain statistical calculation results.

Regression parameters are calculated as soon as you press a function key to select a
regression type while a graph is on the display.

B Graphing Statistical Calculation Results

While the parameter calculation result is on the display, you can graph the displayed
regression formula by pressing (Fg)(DRAW).

19990401
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6-3-6
Calculating and Graphing Paired-Variable Statistical Data

H Linear Regression Graph

Linear regression uses the method of least squares to plot a straight line that passes close to
as many data points as possible, and returns values for the slope and y - intercept
(v -coordinate when x = 0) of the line.

The graphic representation of this relationship is a linear regression graph.

(CALC) (2] (Linear)
(F8)(DRAW) ' /

The following is the linear regression model formula.

y=ax+b TRACEIZ00MEKTCHCALCIDEF &l - |
A.coeeann. regression coefficient (slope)

b regression constant term (intercept)

T oereeeeeens correlation coefficient

P2 e, coefficient of determination

Hl Med-Med Graph

When it is suspected that there are a number of extreme values, a Med-Med graph can be
used in place of the least squares method. This is similar to linear regression, but it
minimizes the effects of extreme values.

[F3)(CALC) @) (MedMed)
[Fg) (DRAW) ' /

The following is the Med-Med graph model formula. -+’//
y=ax+b TRACEIZ00MER TCHCALCIDEF Gl & |
7 Med-Med graph slope
72 Med-Med graph intercept

# Input a positive integer for frequency data.
Other types of values (decimals, etc.) cause
an error.
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6-3-7
Calculating and Graphing Paired-Variable Statistical Data

B Quadratic/Cubic/Quartic Regression Graph

A quadratic/cubic/quartic regression graph represents connection of the data points of a
scatter diagram. It uses the method of least squares to draw a curve that passes close to as
many data points as possible. The formula that represents this is quadratic/cubic/quartic
regression.

Ex. Quadratic regression

(CALC) (4] (Quad) ' /,rﬂ
(F&)(DRAW) L/

TERACEIZOOMERTCHCAL DS G [

Quadratic regression
Model formula ..... y = ax® + bx + ¢

Aeeeeeennn. regression second coefficient
b regression first coefficient
Corveveeenennn regression constant term (intercept)

Cubic regression
Model formula ..... y = ax® + bx®> + cx + d

A oo regression third coefficient
b regression second coefficient
Corveeereeennn regression first coefficient
daeennn. regression constant term (intercept)

Quartic regression
Model formula ..... y = ax* + bx® + cx® + dx + e

A.eeeeeeennn. regression fourth coefficient
b regression third coefficient
Coveeeeeeenn, regression second coefficient
d........... regression first coefficient

€ e, regression constant term (intercept)

19990401
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6-3-8
Calculating and Graphing Paired-Variable Statistical Data

B Logarithmic Regression Graph

Logarithmic regression expresses y as a logarithmic function of x. The standard logarithmic
regression formula is y = a + b x In x, so if we say that X = In x, the formula corresponds to
linear regression formulay = a + bX.

(CALC) (7] (Log)

(Fg) (DRAW) ' /V_,—r__r_'

The following is the logarithmic regression model formula. t /

y=a+b-Inx TRRCEIZ00MEETCHCALCIDEF Gl = |
Ao, regression constant term

b regression coefficient

| AT correlation coefficient

72 vereninens coefficient of determination

H Exponential Regression Graph

Exponential regression expresses y as a proportion of the exponential function of x. The
standard exponential regression formula is y = a x €%, so if we take the logarithms of both
sides we get Iny = In a + bx. Next, if we say Y = In y, and a = In a, the formula corresponds
to linear regression formula’Y = a + bx.

(CALC) (8] (Exp)
(F&)(DRAW) o

The following is the exponential regression model formula.

y=a-e TRACEIZO0MERTCHCALCIDEF Gl E |
Ao regression coefficient

b regression constant term

e correlation coefficient

72 ieeeeeens coefficient of determination

19990401
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6-3-9
Calculating and Graphing Paired-Variable Statistical Data

l Power Regression Graph

Power regression expresses y as a proportion of the power of x. The standard power
regression formula is y = a x x”, so if we take the logarithms of both sides we getIny =1Ina +
b x In x. Next, if we say X=Inx,Y =1Iny, and a = In qa, the formula corresponds to linear
regression formulaY = a + bX.

(CALC) (9] (Power)
(DRAW)

The following is the power regression model formula.

y=a-x
TRACEIZOOMER TCHCALCIDEF &l & |
A.eeeeeennn. regression coefficient
b regression power
| correlation coefficient
72, coefficient of determination

B Sinusoidal Regression Graph

Sinusoidal regression is best applied for cyclical data.
The following is the sinusoidal regression model formula.
y=a-ssin(bx+c)+d

While the statistical data list is on the display, perform the following key operation.

(CALC) (1) (Sin)

[F5)(DRAW) ’ /,/‘_\-\
1~

TRACEIZ00MER TCHCALLDEF Gl & |

Drawing a sinusoidal regression graph causes the angle unit setting of the calculator to
automatically change to Rad (radians). The angle unit does not change when you perform a
sinusoidal regression calculation without drawing a graph.

e Certain types of data may take a long time to calculate. This does not indicate malfunction.
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6-3-10
Calculating and Graphing Paired-Variable Statistical Data

H Logistic Regression Graph

Logistic regression is best applied for time-based phenomena in which there is a continual
increase until a saturation point is reached.
The following is the logistic regression model formula.

C

YT Tt aen

(CALC)iog) (Lgstic)
(F6) (DRAW) o

TRACEIZ00MER TCHCALLDEF Gl & |

e Certain types of data may take a long time to calculate. This does not indicate malfunction.

M Residual Calculation

Actual plot points (y-coordinates) and regression model distance can be calculated during
regression calculations.

While the statistical data list is on the display, recall the SET UP screen to specify a LIST
(“List 1”7 through “List 20”) for “Resid List”. Calculated residual data is stored in the specified
list.

The vertical distance from the plots to the regression model will be stored in the list.

Plots that are higher than the regression model are positive, while those that are lower are
negative.

Residual calculation can be performed and saved for all regression models.

# Any data already existing in the selected list is
cleared. The residual of each plot is stored in
the same precedence as the data used as the
model.
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6-3-11
Calculating and Graphing Paired-Variable Statistical Data

H Displaying the Calculation Results of a Drawn Paired-Variable Graph

Paired-variable statistics can be expressed as both graphs and parameter values. When
these graphs are displayed, the paired-variable calculation results appear as shown below
when you press (F4) (CALC) (1] (2VAR).

2-lariable
X =2, 66
Zx =13.3
Zx® =5A, 449
xdn =1.T7385851
xdr-1=1 . FAITETTS
ki =5 1
(oA

* Use ® to scroll the list so you can view the items that run off the bottom of the screen.

Xoevereeeanns mean of data stored in xList  Zy2...... sum of squares of data stored in yList
D25 S sum of data stored in xList YO ...... population standard deviation of data
DR NN sum of squares of data stored in yList

stored in xList yon1 .... sample standard deviation of data
XON evveeeeeenn population standard stored in yList

deviation of data stored in ZXy ... sum of data stored in xList and yList

xList minX ... minimum of data stored in xList
XOA v sample standard deviation maxX .. maximum of data stored in xList

of data stored in xList minY ... minimum of data stored in yList
/B number of data maxy .. maximum of data stored in yList
Ve mean of data stored in yList
ZY i sum of data stored in yList

H Copying a Regression Graph Formula to the GRPH-TBL Mode

You can copy regression formula calculation results to the GRPH« TBL Mode graph formula
area, and store and compare.

1. Press (F5) (COPY) to copy the regression formula that produced the displayed data to
the GRPH - TBL Mode graph formula area*.

2. Press to save the copied graph formula and return to the previous regression
calculation result display.

*I'You cannot edit regression formulas for graph
formulas in the GRPH+TBL Mode.
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6-3-12
Calculating and Graphing Paired-Variable Statistical Data

M Multiple Graphs

You can draw more than one graph on the same display by using the procedure under
“Changing Graph Parameters” to set the graph draw (On)/non-draw (Off) status of two or all

three of the graphs to draw On, and then pressing (Fe)(DRAW)(see page 6-1-4). After

drawing the graphs, you can select which graph formula to use when performing single-
variable statistic or regression calculations.

SLalGrarh : Drawln
alLiGrar tDrawl
StatGrarhi i Drawln
(F4(CALC) StalGrarhl
Li 5 = &
(2] (Linear) o

* The text at the top of the screen indicates the currently selected graph (StatGraph1 =
Graph 1, StatGraph2 = Graph 2, StatGraph3 = Graph 3).

1. Press ®. The graph name at the top of the screen changes when you do.

SLalGrarh3
L
2. When graph you want to use is selected, press [Exg.
LinearkEes

2 53.3?5?1428
F =@, 92902975

FE=@, 39721808774
»=ax+h

Now you can use the procedure under “Displaying the Calculation Results of a Drawn
Paired-Variable Graph” on page 6-3-11 to perform statistical calculations.
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6-3-13
Calculating and Graphing Paired-Variable Statistical Data

B Overlaying a Function Graph on a Statistical Graph

Description
You can overlay a paired-variable statistical graph with any type of function graph you want.

Set Up
B 1. From the Main Menu, enter the STAT Mode.

Execution
2. Input the data into a list, and draw the statistical graph.

3. Display the Graph Function menu, and input the function you want to overlay on the
statistical graph.

4. Graph the function.

19990401
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6-3-14
Calculating and Graphing Paired-Variable Statistical Data

0o 000
Example Input the two sets of data shown below. Next, plot the data on a
scatter diagram and overlay a function graph y = 2In x.

0.5, 1.2, 2.4, 4.0, 5.2,
-2.1, 0.3, 1.5, 2.0, 2.4

Procedure

1 [WEN) STAT

@OUEBEFHOHNAR
AHAEMMAEE M REY
C)
©RE 00 CE]E) Y
OB EEY R ] @R
(F1)(GRPH) (1] (S-Gph1)

@ [F5)(DefG)
(2] (in) (X67) (Exg) (Register Y1 = 2In x)

@ (Fe)(DRAW)

Result Screen

£

TRACEIZ00MERTCHCALCDEF Gl |

# You can also perform trace, etc. for drawn # Pressing while inputting a function returns
function graphs. the expression to what it was prior to input.

# Graphs of types other than rectangular Pressing (QUIT) clears the input
coordinate graphs cannot be drawn. expression and returns to the statistical data list.

19990401
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6-4-1
Performing Statistical Calculations

6-4 Performing Statistical Calculations

All of the statistical calculations up to this point were performed after displaying a graph. The
following procedures can be used to perform statistical calculations alone.

® To specify statistical calculation data lists

You have to input the statistical data for the calculation you want to perform and specify
where it is located before you start a calculation. Display the statistical data and then press

(F2 (CALC) (4] (Set).
ar Fresq :
2Uar wlList fListl
2Uak YList fListZ
2Uar Fres i1
LIZT]
The following is the meaning for each item.
1Var XList ............ location of single-variable statistic x values (XList)
1Var Freq ............ location of single-variable frequency values (Frequency)
2Var XList ............ location of paired-variable statistic x values (XList)
2Var Ylist............ location of paired-variable statistic y values (YList)
2Var Freq ............ location of paired-variable frequency values (Frequency)

e Calculations in this section are performed based on the above specifications.

19990401
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6-4-2
Performing Statistical Calculations

H Single-Variable Statistical Calculations

In the previous examples from “Drawing a Normal Probability Plot” and “Histogram (Bar
Graph)” to “Line Graph,” statistical calculation results were displayed after the graph was
drawn. These were numeric expressions of the characteristics of variables used in the
graphic display.

These values can also be directly obtained by displaying the statistical data list and pressing
(F2) (CALC)(@AJ(1VAR).

1-Variable

x =154.8

ox =1548

Lxd  =Z3I9TZ2

xin  =3.8265491179

xdn-l =?é19626296 L

After this, pressing @ or ® scrolls the statistical calculation result display so you can view
variable characteristics.

For details on the meanings of these statistical values, see “Displaying the Calculation
Results of a Drawn Single-Variable Graph” (page 6-2-4).

M Paired-Varia-ble Statistical Calculations

In the previous examples from “Linear Regression Graph” to “Logistic Regression Graph,”
statistical calculation results were displayed after the graph was drawn. These were numeric
expressions of the characteristics of variables used in the graphic display.

These values can also be directly obtained by displaying the statistical data list and pressing
(F2) (CALC) (2] (2VAR).

2-lariable
T =Z@
Zx =108
Zxd =225AH
xdn =T.HTIAGTS]
Xxdn-I=T . FASE94 15
ki =5 1

After this, pressing @ or ® scrolls the statistical calculation result display so you can view
variable characteristics.

For details on the meanings of these statistical values, see “Displaying the Calculation
Results of a Drawn Paired-Variable Graph” (page 6-3-11).

19990401
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6-4-3
Performing Statistical Calculations

H Regression Calculation

In the explanations from “Linear Regression Graph” to “Logistic Regression Graph,”
regression calculation results were displayed after the graph was drawn. Here, each
coefficient value of the regression line and regression curve is expressed as a number.

You can directly determine the same expression from the data input screen.
Pressing (F2)(CALC) (8] (REG) displays the pull-up menu, which contains the following items.

e {Linear}/{MedMed}/{Quad}/{Cubic}/{Quart}/{Log}/{Exp}/{Power}/{Sin}/{Lgstic} ...
{linear regression}/{Med-Med}/{quadratic regression}/{cubic regression}/
{quartic regression}/{logarithmic regression}/{exponential regression}/
{power regression}/{sinusoidal regression}/ {logistic regression} parameters

0o 000
Example To display single-variable regression parameters

(F2(CALC) (8] (REG) (@] (Linear) LinearkEes
a =0,56
b =997,4
=0, IS26ATIE
ri=6, 26551724
¥»=ax+h

The meanings of the parameters that appear on this screen are the same as those for
“Linear Regression Graph” to “Logistic Regression Graph”.

19990401
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H Estimated Value Calculation (z, 3)

After drawing a regression graph with the STAT Mode, you can use the RUN - MAT Mode to
calculate estimated values for the regression graph's x and y parameters.

0o 000
Example To perform power regression using the nearby data Xi yi
apd estimate the values of j and 3 when xi = 20 and 10 1 1003
yi =1000
15 1005
20 1010
25 1011
30 1014

1. From the Main Menu, enter the STAT Mode.

2. Input data into the list and draw the linear regression graph.

TRACEIZ00MER T CHCALCIDEF Gl & |

3. From the Main Menu, enter the RUN « MAT Mode.

4. Press the keys as follows.

(2] (0] (value of xi) ZE
N 1883, &
(Fe)(>) [F4)(STAT) (2)(9) (g
The estimated value ¥ is displayed for xi = 20.
(1] (0] (0] (@] (value of yi) 283 I
(F3)(STAT) (D (%) BE 1 B8 ]
4. 642857143

The estimated value x is displayed for yi = 1000.

# You cannot obtain estimated values for a Med-  quartic regression, sinusoidal regression, or
Med, quadratic regression, cubic regression, logistic regression graph.

19990401
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H Probability Distribution Calculation
You can calculate probability distributions for single-variable statistics with the RUN « MAT
Mode.
Press (Fe) (>) (F1)(PROB) to display a function menu, which contains the following items.
* {PGAQ(Y/{R(} ... obtains probability {P(r)}/{Q(#)}/{R(r)} value
* {t(} ... {obtains normalized variate t(x) value}

* Probability P(¢), Q(z), and R(¢), and normalized variate t(x) are calculated using the
following formulas.

P (1) Q(7) R()
1 tI _r 1 It _r a1 I+°°_ﬁ
Ef_me 2dt Vor Jo € 2dt vor ), € 2dt
t(x)
b=
o0 000

Example The following table shows the results of measurements of the height
of 20 college students. Determine what percentage of the students fall
in the range 160.5 cm to 175.5 cm. Also, in what percentile does the
175.5 cm tall student fall?

Class no. [Height (cm) | Frequency
1 158.5 1
160.5
163.3
167.5
170.2
173.3
175.5
178.6
180.4
186.7

OO |N[([O|O|B~[W]| N

= INININ|PR|OIND|IN|=

—_
o
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1. Input the height data into List 1 and the frequency data into List 2.

2. Perform the single-variable statistical calculations.™

(F2) (CALC) (4] (Set) l—UaPE?Q%EEE‘S
OB oD e Zosil.
(F3(CALC) () (1VAR) i =7 B4lEna4s
wive =7.22455425
r'l -

3. Press (M), select the RUN « MAT menu, press (Fe)(>>) [F1)(PROB), and recall the
probability calculation (PROB) menu.

EN(PROB)(8)(+() (8] (@ (J (B O] g
(Normalized variate ¢ for 160.5cm) Result: —1.633855948

(= —1.634)

FI(PROB) B O @MBE O HE
(Normalized variate 7 for 175.5cm) Result: 0.4963343361

(= 0.496)

E)(PROB)BI(PND M@ EE D E

EN(PROB)(E (PO W (6] (B (&)
(Percentage of total) Result: 0.638921

(63.9% of total)

E)(PROB) @D (RO (J @@ B 0] Ee
(Percentile) Result: 0.30995

(31.0 percentile)

" You can obtain the normalized variate
immediately after performing single-variable
statistical calculations only.

19990401
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B Drawing a Probability Distribution Graph

Description
You can draw a probability distribution graph using manual graphing with the RUN- MAT Mode.

Set Up
B 1. From the Main Menu, enter the RUN« MAT Mode.

Execution
I 2. Input the commands to draw a rectangular coordinate graph.

3. Input the probability value.

19990401
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0o 000
Example To draw a probability P (0.5) graph.

Procedure
@ (W RUN - MAT
@ (Fe) (>) [E8) () (F2 (SKTCH) (1) (Cls) g
(F2) (SKTCH) (@) (GRPH) (1] (Y=)
) (F)(>) ED(PROB) (B)(P() (@] (-] (8]

Result Screen

Pili=H.5914&

19990401
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Using the CAS (Computer Algebra System) Mode

7-1 Using the CAS (Computer Algebra System)

Mode

On the Main Menu, select the CAS icon to enter the CAS Mode.
The following table shows the keys that can be used in the CAS Mode.

COPY  PASTE  SETUP G+T_ H-COPY

CEEIEEIE)

) @ o) (D
) ) () ()
eX C sin' D cos'E tan! F

0 ) () ) )
OECOOOE
(7)) (=] e ace)
MEEIEE]
OEEEE
L] ][Exp]m@

B Inputting and Displaying Data

Input in the Algebra Mode is performed in the upper part of the display, which is called the
“input area.” You can input commands and expressions at the current cursor location.

P et el e Sl

TEH:ZICALCIERUAl &9n IGEFH] [ |

CLR [ =W [k-ANHE] & |1

Calculation results appear in the lower part of the display, which is called the “output area.”
When a calculation produces an equation or inequality, the lower part of the display is
divided between a “natural result display area” for the result, and a “formula number area” for
the formula number as shown below.

Downloaded from www.Manualslib.com manuals search engine

19990401

i e ol e St
Zrth=R-2Y I}



http://www.manualslib.com/

7-1-2
Using the CAS (Computer Algebra System) Mode

If all the result does not fit on the display, use the cursor keys to scroll it.

tLExFandi=sin CH+EX
costBYssintAM=1inCBY =

k

B Performing an Algebra Mode Operation

There are two methods that you can use for input in the Algebra Mode.
e Function menu command input
*Manual formula and parameter input

B Menu Command Input
Press a function menu key to display the menu of functions for the type of operation you are
trying to perform.
*TRNS ... {formula transformation menu}
*CALC ... {formula calculation menu}
*EQUA ... {equation, inequality menu}

eeqn ... {calls up an equation stored in Equation Memory in accordance with a specified
input value}

*CLR ... {variable/formula delete menu}

For details on commands and their formats, see the “Algebra Command Reference” on
page 7-1-7.

19990401
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B Manual Formula and Parameter Input

You can use the function menus, key, and key in combination to input formulas and
parameters as described below.

* [F3)(EQUA) (1] (INEQUA)
o S <M{2H{<] ... {inequality}
*r key
o {c}/{Abs}/{x!}/{sign} ... {infinity}/{absolute value}/{factorial}/{signum function*'}
*{HYP} ... {hyperbolic}/{inverse hyperbolic} functions
« {sinh}/{cosh}/{tanh}/{sinh~'}/{cosh™"}/{tanh™"}

* (s key
(YM{PXAKYEKX] ... input of graph memory {YY{rY{Xa/{Y1iX}

B Formula Memory

The CAS Mode has 28 formula variables. Variable names are the letters A through Z, plus r,
and 6. CAS Mode formula variables are independent of standard value variables.*?

0000
Example To assign a formula that differentiates sin(X) at X (cos(X)) to variable A
(F2) (CALC) (1] (diff) (sin) (£67) (2] diffisin =.®)+H
(o1 O] (=) (e (k61 (A) ) costad
1 (real number, A > 0) *2Use the approx command before inputting to
—1 (real number, A < 0) register a value to a general variable.
Example: approx 1 — A
*signum (A)

I%I (A= imaginary number)

Undefined (A = 0)

19990401
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B Function Memory and Graph Memory

Function memory lets you store functions for later recall when you need them.

With graph memory, you can store graphs in memory. Press the key and then input the
name of the graph.

0o 000
Example To differentiate fi = cos(X), which is assigned to function memory fi,
at X
(F2) (CALC) (3] (diff) [orTN) (F6) (FMEM) diffefml, =0
(8] (fn) (1] (] (kem) O g - Sintml
0o 000
Example To differentiate Y1 = cos(X), which is assigned to graph memory Y1,
at X
23 (CALC) (] (diff) diTTivl, n |
(weg) (F1) (Y) (1 (o] (kem) O] B9 - sintal

B Egn Memory

When a calculation result is an equation or inequality, its formula number is displayed in the
formula number area, and the equation is stored in Eqn memory.*" Stored equations can be
recalled with the eqn command, rclEqn command or rclAlIEgn command.

*1Up to 99 formulas can be stored in Eqn
memory.
The error message “Memory ERROR” when
you try to store an equation when there are
already 99 equations in Eqn memory. When
this happens, execute the ALLEQU (Delete
All Equations) from the CLR menu.

19990401
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Bl Answer (Ans) Memory and Continuous Calculation

Answer (Ans) memory and continuous calculation can be used just as with standard
calculations. In the Algebra Mode, you can even store formulas in Ans memory.

0o 000
Example To expand (X+1)? and add the result to 2X
(TRNS) (1] (expand) expand(CA+1E )
OEHDDB0OEE KEHZHH
Continuing:
(2] keT ) Anz+2H
HE a1

Bl Replay Contents

Replay memory can be used in the input area. After a calculation is complete, pressing @
or ® in the input area recalls the formula of the last calculation performed. After a
calculation or after pressing (A¢), you can press @ or ® to recall previous formulas.

Bl Moving the Cursor Between Display Areas

When « > A V indicates a calculation result that does not fit on the display, the cursor
keys perform output area scrolling. To use the Replay Function from this condition, press

(Fe) (>)(F2) (SW). <« » A ¥ change to a dotted line display to indicate that cursor key
operations control the input area.

Pressing (F2)(SW) again moves the cursor back to the output area.

# Pressing (F6)(>)([F1) (CLR) (3] (ALLEQU) # You can input up to 255 bytes of data into the
deletes Eqn memory, Ans memory, and input area.
Replay memory contents.

19990401
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SET UP Items

e Angle ... Unit of angular measurement specification
 {Deg}/{Rad} ... {degrees}/{radians}

e Answer Type ... Result range specification
e {Real}/{Cplx} ... {real number}/{complex number}

e Display ... Display format specification (for approx only)

e {Fix}/{Sci}/{Norm} ... {number of decimal places}/{number of significant digits}/
{normal display format}

B Graph Function

Pressing (F5)(GRPH) displays the graph formula screen. You can execute
(F1) (SEL) and (F2)(DEL) from this screen. Pressing (FeJ(DRAW) graphs the

SET condition expressions.

Bl RECALL ANS Function
Pressing (Fé) () ([F3)(R+ANS) recalls Ans Memory contents.

19990401
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= Algebra Command Reference

The following are the abbreviations used in this section.
*Exp ... Expression (value, formula, variable, etc.)
*Eq ... Equation

°Ineq ... Inequality
Anything enclosed within square brackets can be omitted.

e expand
Function: Expands an expression.
Syntax: expand ({Exp/Eqg/Ineq} [) ]

0o 000
Example To expand (X+2)2

(F1) (TRNS) (1] (expand) @ EE)

X2 + 4X + 4

e rFactor (rFctor)
Function: Factors an expression up to its root.

Syntax: rFactor ({Exp/Eq/Ineq} [ ) ]

0o 000
Example  To factor the X2-3

(TRNS) (2] (rFctor) =GB

X-V3) (X +V3)

e factor
Function: Factors an expression.
Syntax: factor ({Exp/Eq/Ineq} [ ) ]

0o 000
Example To factor X2- 4X + 4

(E1)(TRNS) (8] (factor) (t61) (23 (=] (4) (&)

19990401
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e solve
Function: Solves an equation.
Syntax: solve( Exp [,variable] [) ]
solve( {Exp-1,..., Exp-n}, {variable-1,...,variable-n} [ ) ]

0o 000
Example To solve AX + B =0 for X

(E1(TRNS) (4] (solve) [l (x6T) (A) x.—B
() (log) (B) (1) (-] (=) (0] A

0o 000
Example  To solve simultaneous linear equation 3X + 4Y =5,2X -3Y =-8

(E1) (TRNS) (8] (solve) () (X] ({)

(3) (s () (X) (B (&) () (S (V) (o) ) (=) (8] (&)
(2) (s () (X) (=) (3] ) (S (V) (o) (4 (=) (@
) () (3) G G (3 ( ) (ew) () (X) )

(ew) (=) (Y) frr) (5 (3 ) &)

¢ X is the default when no variable is specified.

e tExpand (tExpnd)
Function: Employs the addition theorem to expand a trigonometric function.
Syntax: tExpand( Exp [) ]

0o 000
Example To employ the addition theorem to expand sin(A+B)

[FD(TRNS) B)(TRIG) (3] (tExpnd)
(sin) (x61) (A) (B)eg cos(B) ¢ sin(A) + sin(B) ¢ cos(A)

e tCollect (tCollc)

Function: Employs the addition theorem to transform the product of a trigonometric
function to a sum.

Syntax: tCollect( Exp [ ) ]

0o 000
Example To employ the addition theorem to transform sin(A)cos(B) to
trigonometric sum.

(F) (TRNS) (B)(TRIG) () (tCollc) sin (»‘2\ +B) | sin (»: - B)
(sin) (i) (x:67) (A) (cos) (i) (og) (B) B9

19990401
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e trigToExp (trigToE)
Function: Transforms a trigonometric or hyperbolic function to an exponential function.
Syntax: trigToExp( Exp [ ) ]

0o 000
Example To convert cos(iX) to an exponential function X X
ettre
(TRNS) (5)(TRIG) (8] (trigToE) [cod (stF) (0] (i) (L.6T) (Exe) —

e expToTrig (expToT)
Function: Converts an exponential function to a trigonometric or hyperbolic function.
Syntax: expToTrig( Exp [ ) ]

eoocooe .
Example  To convert e!X to a trigonometric function

(TRNS)(B)(TRIG) @ (expToT)
(] (") (0] () (LoD g cos(X) + sin(X) «i

e simplify (smplfy)
Function: Simplifies an expression.
Syntax: simplify( {Exp/Eqg/Ineq} [) ]

0o 000
Example To simplify 2X +3Y - X+3=Y+X-3Y +3-X

(F1) (TRNS) (€] (smplfy) (2] () () (X) () (3] () (=] (Y)
(=) (e () (X) () () ey (] (=) () () (Y)
B @) (HX)E B ew B (Y E B

(P () (X) Exe)
X+3Y+3=-2Y+3

19990401
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e combine (combin)
Function: Reduces a fraction.
Syntax: combine( {Exp/Eq/Ineq}[) ]

0o 000
Example To reduce the fraction (X + 1)/(X +2) + X (X + 3)

[E1(TRNS) (@) (combin) (3 {1 (B (10 ) (& X3+ 5X2+ 7X + 1
(O ka1 () (2 O (B ke (O (o1 (B (3) B9 X+2

e collect (colict)
Function: Rearranges an expression, focusing on a particular variable.
Syntax: collect( {Exp/Eq/Ineq} [,Exp-1/, variable] [ ) ]
0o 000
Example To rearrange X2 + AX + BX, focusing on the variable X

(F1) (TRNS) (8] (collct) (67 &) (A) G
() (log) (B) (%) (B8

X2+ (A + B)X

* X is the default when nothing is specified for [,Exp-1/, variable].

e substitute (sbstit)
Function: Assigns an expression to a variable.
Syntax: substitute( {Exp/Eqg/Ineq}, variable=expression [,..., variable=expression] [ ) ]

eoocooe
Example To assign 5to Xin2X -1

(E1(TRNS) (8] (sbstit) (2] 61 (=) (10 (2]
BDEEERY

e cExpand (cExpnd)
Function: Expands xth root of imaginary number.
Syntax: cExpand( Exp [ ) ]

eoocooe
Example To expand V2i

(FD) (TRNS) (@D (cExpnd) G @3 (V) (2 6 (@ (1) 69 1+i

19990401
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® approx
Function: Produces a numerical approximation for an expression.
Syntax: approx Exp

0o 000
Example To obtain a numerical value for V2

(TRNS) [eg) (approx) ar) @3 (V) (@) 1.414213562

Bl About approx

Using approx affects the number of digits used to display a calculation result and the way
calculations that include variables are performed in the CAS Mode.

With normal calculations (when approx is not used) in the CAS Mode, calculation results are
displayed in full, without using exponents. When you use approx in the CAS Mode, however,
results are displayed using the exponential format range specified by the Display item of the
SET UP screen.

This means approx displays results in the CAS Mode the same way they are displayed in the
RUN-<MAT Mode.

0o 000
Example 920
Normal: (2] (A] (2] (0] 12157665459056928801

approx: (F1)(TRNS) (ieg) (approx) (8] (A] (2] (0] 1.215766546E+19 (Display: Norm1)

If you use approx to execute an expression that contains a variable, the value assigned to the
variable in general variable memory (variable memory recalled using RUN<MAT) is used for
the calculation.

0o 000
Example 5A +3,when A=1.3

Normal: (5] (iew) (6T (A) () (3] [Exg 5A +3

approx: (EQ)(TRNS) (@ (approx) (&) ABEE 9.5

# A Syntax ERROR occurs if a calculation is Example: 1+approx(4 2 ) ... Syntax ERROR
performed in front of (to the left of) the approx
command.

19990401
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o diff
Function: Differentiates an expression.
Syntax: diff( Exp [, variable, order, derivative] [ ) ]
diff( Exp, variable [, order, derivative] [ ) ]
diff( Exp, variable, order [, derivative] [) ]

0o 000
Example To differentiate X6 with respect to X

(E23 (CALC) [ (diff) (€]

* X is the default when no variable is specified.
¢ 1 is the default when no order is specified.

of
Function: Integrates an expression.
Syntax: [( Exp [, variable, integration constant] [ ) ]
J( Exp, variable [, integration constant] [ ) ]
(

J( Exp, variable, lower limit, upper limit [ ) ]

0o 000
Example  To integrate X2 with respect to X 3
X

3 (CALC)@(/) 2D 3 8 3

¢ X is the default when no variable is specified.

e |im
Function: Determines the limits of a function expression.
Syntax: lim( Exp, variable, point [, direction] [) ]

0o 000
Example To determine the limits of sin(X)/X when X =0

(F2(CALC) (3] (lim) (sin) k67 (=) k61 (o] (kem) (=] (0] g 1

e Direction can be positive (from right) or negative (from left).

19990401
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®>
Function: Calculates a sum.
Syntax: 3( Exp, variable, start value, end value [ ) ]

0o 000
Example To calculate the sum as the value of X in X2 changes from X =1

through X =10
(2 (CALC) () () (kem (x3 (I (kem (1) () () (3] (0] (e 385

oI
Function: Calculates a product.

Syntax: I1( Exp, variable, start value, end value [ ) ]

Example To calculate the product as the value of X in X2 changes from X = 1
through X =5

(E2 (CALC) (5) (M) (kem) (23 (4] (ke () (3] (] (8] g 14400

e taylor
Function: Finds a Taylor polynomial.
Syntax: taylor( Exp, variable, order [, center point] [ ) ]

0o 000
Example To find a 5th order Taylor polynomial for sin(X) with respectto X =0
5 3
[F3(CALC) (&) (taylon) & (2D (1) (0 (1) (B) ) @ 1"70 - X? + X
e The default center point is zero.
® arcLen
Function: Returns the arc length.
Syntax: arcLen( Exp, variable, start value, end value [ ) ]
0o 000
Example To determine the arc length for X2 fromX=0to X =1
(F2) (CALC) (7] (arcLen) In (4V5+8) In(2) +\/§
2 2

(en (@3 (I ken () (@ () (D e 4

19990401
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e tanLine (tanLin)
Function: Returns the expression for a tangent line.
Syntax: tanLine( Exp, variable, variable value at point of tangency [ ) ]

0o 000
Example To determine the expression for a line tangent with X3 when X =2

[F2(CALC) (8 (tanLin) (ka1 A 3) &) (el 1) (@) B9 12X - 16

e denominator (den)
Function: Extracts the denominator of a fraction.

Syntax: denominator( Exp [ ) ]
o0 000

Example To extract the denominator of the fraction (X + 2)/(Y — 1)

(F2 (CALC) (@) (EXTRCT) @ (den)
OEEHXNEDZO0EOESWE G 6 Y-1

e numerator (num)
Function: Extracts the numerator of a fraction.

Syntax: numerator( Exp [ ) ]

0o 000
Example To extract the numerator of the fraction (X + 2)/(Y - 1)

(F3 (CALC) (@) (EXTRCT) (2) (num)
A (BHX)EH RO E QA EH = (Y)E 0 e X+2

e gcd
Function: Returns the greatest common denominator.
Syntax: ged( Exp, Exp [) ]

Example To determine the greatest common denominator of X + 1 and X2-3X-4

(F2(CALC) [xe1 (ged) (oD () (1 (] e (=3 (=]

(3] x&7) (=) (8 (B9 X +1

19990401
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e rclEqn
Function: Recalls multiple egn memory contents.
Syntax: rclEqn( memory number [, ..., memory number] [ ) ]
0o 000
Example To recall the contents of equation memory 2 and equation memory 3
(F3)(EQUA) (2] (rclEqgn) (2] (5] (3] ) 3X-Y=7
3X+6Y =63

* The memory numbers of equations produced as the result of a recall are not updated.

e rclAlIEgn (rclAll)
Function: Recall all egn memory contents.

Syntax: rclAllEgn

* The memory numbers of equations produced as the result of a recall are not updated.

® rewrite (rewrit)
Function: Moves the right side element to the left side.
Syntax: rewrite( {Eg/Ineq} [) ]

0o 000
Example To move the right side element of X + 3 = 5X — X2 to the left side

(F3)(EQUA) (4] (rewrit) (xém (#) (3] CJ(=)
(&) &1 (=) (6D (3 B9 X2-4X+3=0

e exchange (exchng)
Function: Exchanges the right-side and left-side elements.

Syntax: exchange( {Eq/Ineq} [) ]

0o 000
Example Exchange the left-side and right-side elements of 3 > 5X - 2Y

(F3)(EQUA) (8] (exchng) (3] (F3) (EQUA) (1 (INEQUA) (] (>)
(5] (s (B (X) (=) (2] [ (=) (V) 5X —2Y <3

19990401
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e eliminate (elim)
Function: Assigns an expression to a variable.

Syntax: eliminate( {Eqg/Ineq} -1, variable, Eq-2 [) ]

0o 000
Example

To transform Y = 2X + 3 to X= and then substitute 2X + 3Y =5

(F3) (EQUA) (€] (elim) (2] BX) @B B b = (Y) 6 (=)
(58] (] () () (X) 30 (i) (=) (Y) (swirn) ] (=)
(2) (e (B (X) (B (3] () 4Y-3=5

e getRight (getRgt)
Function: Gets the right-side element.
Syntax: getRight( {Eg/Ineq} [) ]

0o 000
Example

To extract the right side element of Y = 2X2 +3X +5

(EQUA) @ (getRgt) @ B (Y) @ (D (=)
@EHXEEEEmHXNEE @ 2X2 43X +5

e eqgn

Function: Recalls eqn memory contents.

Syntax: eqn( memory number [ ) ]

0o 000
Example

To add 15 to both sides of the equation 6X — 15 = X — 7, which is stored
in equation memory 3

Fa) (eqn)(E) O B (1 (8] B9 6X=X+8

19990401
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Using the CAS (Computer Algebra System) Mode

e clear (clrVar)
Function: Clears the contents of specific equation (Ato Z, r, 6).*"
Syntax: clear( variable [) ]
clear( {variable list} [ ) ]

0o 000
Example To clear the contents of variable A

E8)(>) ED(CLR) () (clrVar) [ {20 (A) B9

0o 000
Example To clear the contents of variables X, Y, and Z

(E8) () ED (CLR) (@] (clrVar) fsar] (X ( { ) e () (X) )
S M ks (0 (2) e (H( }) B

{}

e clearVarAll (VarAll)
Function: Clears the contents of all 28 variables (A to Z, r, 0).
Syntax: clearVarAll

*IWhen you start out with memories A, B, C,
and D, for example, and delete memories A
and B, the display shows only C,D because
they are the only memories remaining.

19990401
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7-2-1
Algebra Mode

7-2 Algebra Mode

The CAS Mode automatically provides you with the final result only. The Algebra Mode, on
the other hand, lets you obtain intermediate results at a number of steps along the way.

On the Main Menu, select the ALGEBRA icon to enter the Algebra Mode. The screens in this
mode are the same as those in the CAS Mode.

Operations in the Algebra Mode are identical to those in the CAS Mode, except for a number
of limitations. Also, the following commands are available in the Algebra Mode only.

® arrange (arrang)
Function: Arranges terms in sequence of their variables.

Syntax: arrange( {Exp/Eq/Ineq} [) ]
0o 000

Example To arrange 2X + 3 — 5X + 8Y in sequence of its variables

[E1)(TRNS) (8] (arrang) (2] () () (X)) (3) (=)
(5] (em) () (X) (@) (8 () (=) (Y) (xg) -5X+2X+8Y+3

e replace (replac)

Function: Replaces a variable with the expression assigned to the corresponding
expression variable.

Syntax: replace( {Exp/Eqg/Ineq} [) ]

eoo0o0e0
Example To replace S in the expression 3X + 2S, when the expression 2X + 1 is
assigned to S

(F1) (TRNS) xé7) (replac) (3] (2] (e (X)(S) (B9 3X+2(2X+1)

19990401
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7-2-2
Algebra Mode

e absExpand (absExp)
Function: Divides an expression that contains an absolute value into two expressions.

Syntax: absExpand( {Eq/Ineq}[) ]

Example To strip the absolute value from 12X -31=9
(F3)(EQUA) (8] (absExp) [T (F1) (Abs) 2X-3=9 1]
2 (e (= B) O &) (D (=) (8] B or 2X-3=-9H

19990401
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7-3-1
Tutorial Mode

7-3 Tutorial Mode

On the Main Menu, select the TUTOR icon to enter the Tutorial Mode.

B Tutorial Mode Flow
1. Specify the expression type.
2. Define the expression.

3. Specify the solve mode.

B Specifying the Expression Type
Entering the Tutorial Mode displays a menu of the following expression types.

e Linear Equation

e Linear Inequality
* Quadratic Equation
e Simul (Simultaneous) Equation
Use the cursor keys to highlight the expression type you want to specify, and then press [Exg.

This displays a list of formulas for the expression type you select. Move the cursor to the
formula you want to use.

In the case of Linear Inequality, press [F4(TYPE) to select the inequality type.

19990401
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7-3-2

Tutorial Mode

The following shows the formulas available for each type of expression.

Linear Equation — 6 Types
*AX =B
*AX+B=C
* ABX + C)=D(EX + F)

Linear Inequality — 6 x 4 Types
*AX{><z2=}B
*AX+B{><z=s}C
e ABX+C){><z=}D(EX+F)

Quadratic Equation — 5 Types
*AX? =B
*AX2+BX+C=0
*AX2+BX+C=DX2+EX+F

Simul Equation — 10 Types

e AX+BY=C

DX+ EY=F

e AX+BY+C=0
DX+EY+F=0

e AX+BY=C

Y=DX+E

e AX+BY=C

DX +EY + F=GX + HY +1
e AX+BY+C=DX+EY+F
Y=GX+H

Pressing (F§)(EXCH) reverses the left side and right side elements of the expression.

Downloaded from www.Manualslib.com manuals search engine

X+A=B
*AX+B=CX+D
*|AX+B|=C

eX+A{><25)B
eAX+B{><2S}CX+D
*|AX+B|{><z=s}C

«(AX +B)2=C
«AX2+BX+C=D

e Y=AX+B

Y=CX+D
*AX+BY+C=DX+EY+F
GX+HY +1=JX+KY +L
e AX+BY=C
DX+EY+F=0
*AX+BY+C=0
Y=DX+E
*AX+BY+C=0

DX+ EY + F=GX + HY +1
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H Defining the Expression

In this step, you specify coefficients and define the expression. You can select any of the
three following methods for specifying coefficients.

*{RAND} ... {random generation of coefficients}

*{INPUT} ... {key input of coefficients}

* {SMPL} ... {selection of coefficients from samples}

* {SEED} ... {selection of a number from 1 to 99 (specification of the same number
displays the same expression)}

(F1) (RAND) or [exg generates random coefficients and defines the expression.

(F2) (INPUT) displays the coefficient input screen. Input coefficients, pressing after each.
After you finish inputting all the coefficients, press (F6)(EXE) to define the coefficient.

(F3) (SMPL) displays a number of preset sample expressions. Highlight the one you want to
use and then press to define it.

Pressing (F4) (SEED) displays a number selection screen. When you want to create the same
problem on another calculator, specify an appropriate matching number and press [Exg .

No matter what method you use, the expression you define is displayed in the output area.

You can copy an expression to the Graph Mode as a graph function™!.
¢ {L-COP}/{R+COP} ... copy {left side element}/{right side element} as a graph function

(Simultaneous Equation Mode*?)

*{1-COP}/{2-COP} ... copy {first}/{second} expression as a graph function

*1In the case of an inequality, the inequality *2Simultaneous equations are transformed to the
symbols are also copied. formatY = AX + B when copied.

19990401
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Tutorial Mode

B Specifying the Solve Mode
You can select one of the following three solve modes for the displayed expression.

« (VRFY} ... {Verify Mode}

In this mode, you input a solution for verification of whether or not it is correct. It provides
a good way to check solutions you arrive at manually.

¢ {MANU} ... {Manual Mode}

In this mode, you manually input algebra commands, transform the expression, and
calculate a result.

*{AUTO} ... {Auto Mode}
In this mode, the solution is produced automatically, one step at a time.

B Verify Mode

Press (F4(VRFY) to enter the Verify Mode.

The expression is shown in the top line of the display. Input the solution underneath it, and
then press (Fg) (JUDG) to determine whether the solution is correct.

The verification result screen shows the left side and right side verification result (except for a
linear equation).

* However, in the case where a linear equation or quadratic equation has two solutions, the
left side and right side are obtained for the value where the pointer is located.

* In the case of simultaneous equations where the left side and right side of the second
equation are dissimilar even though the left side and right side of the first equation match,
the left side and right side of the second equation only are obtained. In other cases, the left
side and right side of the first equation are obtained.

The type of solution input screen that appears is selected according to the expression type.
To input a different type, press (F1) (TYPE) and then select the solution type you want to want
to use. Available solution types depend on the mode.

*{X = a} ... X has one solution (X = a) (linear equation default)
*{X =a,b} ... X has two solutions (X = a, X = b) (quadratic equation default)

*{X=a, Y=}... Xand Y have one solution each (X =a,Y = b) (simultaneous equation
default)

e{X>a} ..X{><z=s}a (linearinequality default)
e{X<a,b<}..X<a,b<Xor Xsa,bsX
e{fa<X<b} ..a<X<b,as Xsbor X=a

¢ {Identi} (Identity) ... identity of left side and right side
¢ {Many} (Many Solutions) ... many solutions

* {No sol} (No Solution) ... no solution

19990401
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Tutorial Mode

You can press (F4(MANU) to change to the Manual Mode or (F5) (AUTO) to change to the
Auto Mode.

0o 000
Example To solve 4X = 8 in the Verify Mode

(Linear Equation)(AX = B)

(F2) (INPUT) (4] [exg) (8] (e} (Fe) (EXE) 4H=5

=2 |
(F4(VRFY) (2] [
(F§) (JUDG) 44=2

TELE
Fres=s: [ESC]

19990401
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Tutorial Mode

B Manual Mode

Press (F5)(MANU) to enter the Manual Mode.

As with the Algebra Mode, the screen is divided between an input area and a display area.
This means you can select Algebra Mode commands from the function menu, transform the
expression, and solve it.

Operation is the same as that in the Algebra Mode.
After you obtain a result, you can press (F5)(JUDG) to determine whether or not it is correct.
* {DISP} ... Determines whether the expression in the display area is a correct solution.
¢ {Indenti} ... identity of left side and right side
* {Many} ... many solutions
*{No sol} ... no solution

You can press (Fg)(AUTO) to change to the Auto Mode.

0o 000
Example Solve 4X = 8 in the Manual Mode

(Linear Equation)(AX=B)

(F2) (INPUT) (4] (exg) (8] [Exg) (Fe) (EXE) FelEantly

F(eqn)@D D=3 @ Py

EXE| ﬂ=§ 3]
]

(TRNS) (@] (smplfy) ZimFlifrieants

(F4) (eqn) @ A d

EXE

(F5) (JUDG) (1] (DISP) ZimFLlifrieant s
"3 TRIE H

Fres=s: [ESC]

19990401
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Tutorial Mode

0o 000
Example 4X2=16
True (X=2,X=-2)

Besides “TRUE” the messages shown below can also appear as the result of verification.
“CAN NOT JUDGE” appears in the Manual Mode, while the other messages appear in both
the Verify Mode and Manual Mode.

2 i

4
i
ESSIO

TRL
THERE ES HHDTH
Fress: [ESE]

=

=

2=1E,

-

F
Fress: [ESE]

l'.l'.l

E

{‘k! - | 4

HOT COMFPLETE
AHOTHER HHSNEE
AaIST
PFESS CLESC]

simFlifrieqnt?

41 CAM HOT JUDGE |g
4 Fress: [ESC]

e andConnect (andCon)
Function: Connects two inequalities into a single expression.
Syntax: andConnect( Ineg-1, Ineg-2[) ]

0o 000
Example To combine X > -1 and X < 3 into a single inequality

(F2 (EQUA) (8] (andCon) (&7) [F2) (EQUA) (J (INEQUA) (1) ()
© 0 (&) k&7 [F3 (EQUA) @) (INEQUA) (@) (<) B) 9 1<X<3

19990401
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Tutorial Mode

B Auto Mode

Press (Fg)(AUTO) to enter the Auto Mode.

In the Simultaneous Equation Mode, you must also select SBSTIT (Substitution Method) or
ADD-SU (Addition/Subtraction Method).

The Substitution Method first transforms the equation to the formatY = aX + b, and
substitutes the other expression to Y.*"

The Addition/Subtraction Method multiplies both sides of the expression by the same value
to isolate the coefficient X (or Y).

As with the Algebra Mode, the screen is divided between an input area and a display area.

Each press of [Fg)(NEXT) advances to the next step. [Fg)(NEXT) is not shown on the display
when after the solution is obtained.

You can scroll back through the steps by pressing (F1] (BACK).

0o 000
Example To solve 4X = 8 in the Auto Mode

(Linear Equation)(AX = B) o lEantl o
[F3 (INPUT) (@) 8 () B8 [8) (EXE) 4n=8 8
(F§) (AUTO)

ERCE] [HE®T]
(F&) (NEXT) eant ] yod

a_8 2

]

[F6) (NEXT) SimFlifxrieantss )

H=2 3]

*1You can press (F5)(ADD SU) at any time to # See 7-1-6 for information about graph functions.
switch from Substitution Method to Addition /
Subtraction Method.

19990401
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Algebra System Precautions

7-4 Algebra System Precautions

* |If an algebraic operation cannot be performed for some reason, the original expression
remains on the display.

* It may take considerable time to perform an algebraic operation. Failure of a result to
appear immediately does not indicate malfunction of the computer.

* Any expression can be displayed in various different formats. Because of this, you
should not assume that an expression is wrong just because it does not appear as you
expected.

e This calculator performs integration calculations under the assumption that integrals are
always positive, even when the integrals are discontinuous (due to a switch between
positive and negative).

[f(x) E
F(x): primitive function of f{x)

f ab fx)dx = F(b) - F(a)

19990401
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Chapter

Programming

8-1 Basic Programming Steps

8-2 Program Mode Function Keys

8-3 Editing Program Contents

8-4 File Management

8-5 Command Reference

8-6 Using Calculator Functions in Programs
8-7 Program Mode Command List

8-8 Program Library

This unit comes with approximately 144 kbytes of memory.

* You can check how much memory has been used and how much remains
by entering the SYSTEM Mode from the Main Menu, and then pressing
(F1) (Mem). See “9-2 Memory Operations” for details.

19990401
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8-1-1
Basic Programming Steps

8-1 Basic Programming Steps

Description

Commands and calculations are executed sequentially, just like manual calculation
multistatements.

Set Up
1. From the Main Menu, enter the PRGM Mode. When you do, a program list appears on
the display.
Frogaram List
Selected program area
use @ and @ to move .
(use ® and @ )| HERSURE P EE
QCTH . 44
) ) ] ) ) QCTOMARY : o9
Files are listed in the alphabetic sequence of their TEIAMGLE : =3
names. ExE [EDITIHEW [DEL TOELAT [ 1
Execution
2. Register a file name.
3. Input the program.
4. Run the program.
# If there are no programs stored in memory # The following are the characters you can use in
when you enter the PRGM Mode, the a file name:
message “No Programs” appears on the A through Z, r, 6, spaces, [, 1,{,},"’,”, ~,
display and only the NEW item (([F3)) is shown 0 through 9, ., +, —, x, +
in the function menu. # Registering a file name uses 24 bytes of
# The values to the right of the program list memory.
indicate the number of bytes used by each # The file name input screen remains on the
program. display if you press [Ex§ without inputting a file
# A file name can be up to eight characters name.
long. # To exit the file name input screen and return to
the program list without registering a file name,
press [Eg.
19990401
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Basic Programming Steps

0o 000
Example 1 To calculate the surface area (cm?) and volume (cm?®) of three regular
octahedrons when the length of one side is 7,10, and 15 cm

Store the calculation formula under the file name OCTA.

The following are the formulas used for calculating surface area S
and volume V of a regular octahedron for which the length of one side

/ A is known.
N2
A S=2V3A?> V=—A
y/ —~ 3

Procedure

@ W PRGM

@ FINEW) (@) € @D @E9*

@ (e (wes) (PRGM) (F3) (?) (=) (el (xem) (A) (Fe) (™) (Fe) (™) @(:)*2
(2) X @A) (@ (V) (E) (X 6w KeD (A) (>)Ea (4
B AN )@ E E X Ew ke (A)A B

@ [FD(EXE) or 7
:

B4 (Value of A) Swhen A=7 169, 743791
. V whenA =7 161,691 TSEE
e i@
&g (] (@] (¢ Swhen A =10 I46. 4181615
- V when A = 10 471, 4845268
EXE ‘:l
@6 SwhenA=15 13 77O, 422065
g V when A = 15 1556, 9567

*1Press (F3) (NEW) and the cursor changes form *3Pressing [Exg while the final result of a program

to indicate alpha character input. is on the display changes to the program list.
*2The following shows how the calculation of the 4 vy can also run a program while in the RUN*
surface area and volume of a regular MAT Mode by inputting: Prog "<file name>” [&g.

octahedron would be calculated using a
manual calculation.

Surface Area S ... [2) X @y B®
<value of A> [x7 [EBx)

# Pressing [Exg while the final result of a program
executed using this method is on the display
re-executes the program.

Vvolume V. .o VHZEE®X # ;Ar;.error occtjrs if the profgram specified by Prog
<value of A> BlE <file name>” cannot be found.

19990401
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Program Mode Function Keys

8-2 Program Mode Function Keys

* {NEW} ... {new program}

e When you are registering a file name

* {RUN}Y/{BASE} ... {general calculation}/{number base} program input
* {m0} ... {password registration}
¢ {SYBL} ... {symbol menu}

e When you are inputting a program —— (F1)(RUN) ... default

e {JUMP} ... {top}/{bottom} of program
* {SRC} ... {search}

o (MAT)/ {STAT}/{LIST}/{GRPH}/{DYNA}/{RECR}
... {matrix}/{statistic}/{list}/{graph}/ {Dynamic Graph}/{recursion} menu

* Pressing (siF1) (Rs) (PRGM) displays the following PRGM (PROGRAM) menu.
e {Prog} ... {program recall}
e {JUMP} ... {jump command menu}
o {21/ A} ... {input}/{output} command
¢ {l/0} ... {l/O control/transfer command menu}
* {IFY/{FOR}Y{WHLE}/{CTRL}/{LOGIC}

... {conditional jump}/{loop control}/{conditional loop control}/{program control}/
{logical operation} command menu

e {CLR}/({DISP} ... {clear}/{display} command menu
LR H S— {separator for expressions and commands}

See “8-5 Command Reference” for full details on each of these commands.

* Pressing (F3)(SET UP) displays the mode command menu shown below.
« {ANGLY/{DISP}/{CPLX}/{GRPH}/{STAT}/{DERIV}/{T-VAR}/{= DSP}

See “SET UP Screen Function Key Menus” on page 1-7-1 for details about each of these
commands.

19990401
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Program Mode Function Keys

e When you are inputting a program — (F2J(BASE)"

* {JUMP}/{SRC}

e {d~0} ... {decimal}/{hexadecimal}/{binary}/{octal} value input

* {LOG} ... {logical operators}

 {DISP} ... conversion of displayed value to {decimal}/{hexadecimal}/{binary}/{octal}
¢ {SYBL} ... {symbol menu}

* Pressing [siF1) (Rg) (PRGM) displays the following PRGM (PROGRAM) menu.

* {Prog}/{JUMP}/{?}/{ 4}
e {= =<} ... {logical operator menu}
LI - {separator for expressions and commands}

* Pressing (F3)(SET UP) displays the mode command menu shown below.

« {Dec}/{Hex}/{Bin}/{Oct}

* {(EXE}/{EDIT}
... program {execute}/{edit}
* {NEW} ... {new program}
e {DEL}Y/{DEL-A}
... {specific program}/{all program} delete
* {SRC}/{REN}
... file name {search}/{change}

*1Programs input after pressing (F2) (BASE) are
indicated by [8] to the right of the file name.

19990401
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8-3 Editing Program Contents

H Debugging a Program

A problem in a program that keeps the program from running correctly is called a “bug,” and
the process of eliminating such problems is called “debugging.” Either of the following
symptoms indicates that your program contains bugs that require debugging.

* Error messages appearing when the program is run
* Results that are not within your expectations

® To eliminate bugs that cause error messages
An error message, like the one shown below, appears whenever something illegal occurs

during program execution.

Ma ERROR
Fres=s: [ESC]

When such a message appears, press to display the place in the program where the error
was caused. The cursor will be flashing at the location of the problem. Check the “Error
Message Table” (page a-1-1) for steps you should take to correct the situation.

* Note that pressing does not display the location of the error if the program is
password protected. Instead, it returns to the program list screen.

® To eliminate bugs that cause bad results

If your program produces results that are not what you normally expect, check the
contents of the program and make necessary changes.
The ([F1)(JUMP) key is also useful when editing program contents.

======[CTH ======
(F1)(JUMP) (3] (Top) ....... Moves the cursor to the A o 2,
top of the program TH TuA~3
======[0CTH ======
(F1(JUMP) (2] (Bottom)... Moves the cursor to the iy L AN
bottom of the program | r - zwg~3r

19990401
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Editing Program Contents

H Using an Existing Program to Create a New Program

Sometimes you can input a new program by using a program already in memory as a base.
Simply recall the existing program, make the changes you need, and then execute it.

eo0o0o0o0

Example 2 To use the OCTA program (page 8-1-2) to create a program that
calculates the surface area (cm?) and volume (cm?3) of regular
tetrahedrons when the length of one side is 7, 10, and 15 cm
Use TETRA as the file name.

O~
A\ The following are the formulas used for calculating surface area S

and volume V of a regular tetrahedron for which the length of one
side A is known.

V2

S=V3A2, V= A
12

Use the following key operations when inputting the program.

Length of One Side A .. (wrs) (PRGM) (F3)(?) (=) (xe1)(A) (Fe) (™) (Fe) (™) [F3) ()

Surface Area S ............ o) (23 (V) (B) (X) (ee) (x6T) (A) (3 (F6) () (Fa) (A)
Volume V .......ccoceveueee. GMEIE )@ E O @ X M K (A) A B

Compare this with the program for calculating the surface area and volume of a regular
octahedron.

Length of One Side A .. G @8 (PRGM) [3) (?) (=) @1 (a1 (A) F9) (>) F8) (=) E3) ()

Surface Area S .......... @) X A @ ) E) X) @@ £ (A) (3 (Fe) () Fa)(4)
VOUMe V. oo D )EER R E@AR G

As you can see, you can produce the TETRA program by making the following changes in
the OCTA program.

* Deleting (2] (underlined using a wavy line above)
e Changing (3] to (1] (2] (underlined using a solid line above)

19990401
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Now edit OCTA to produce the TETRA program.
1. Edit the program name.

[F8)(>) E2(REN) (g (T (E) (M (R) (A) () Froaram List

2. Edit the program contents.

EDIT ======TETRHAH ======
FRERD TR 2RIIEA,
J2-35A3
======TETFH ======
OO ®mH FA:J3XAE, ‘
@@ )2 T2-12R"3

ESC]

3. Try running the program.

(F1)(EXE) or [xg 2

:
[Exg (Value of A) 24, 87TB43957
— 48, 42293 7EL
EXE i

i@
B9 (1] (@ 173, 2ASESRS
- 117.85113682
EXE i

is
&g (@ (& 9 399, 7114317
— 297, r47584d4

19990401
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B Searching for Data Inside a Program

eo0o0o0o0
Example To search for the letter “A” inside the program named OCTA

1. Recall the program.

2. Press (F2)(SRC) or and input the data you want to find.

Ff====|:":TF| ======
"R 2T AR
JT2-3=A"3

(F2(SRC) Search For Texl
few) ke (A e

MAT IETATILIST lSREFHIDYHAIRELR]

3. Press to begin the search. The contents of the program appears on the screen with
the cursor located at the first instance of the data you specified.*!

==r====|:||:TF| ===
THAE 2l IRA
T2 353
ZRL
4. Each press of or (F1)(SRC) causes the cursor to ======0LTH ======
jump to the next instance of the data you specified.*? $3ﬂ3§3£§}{&?1

*1The message “Not Found” appears when the # Once the contents of the program are on the

search data you specify cannot be found in screen, you can use the cursor keys to move
the program. the cursor to another location before searching
*2|f there are no more instances of the data you for the next instarlmce of the data. Only the part of
specified, the search operation ends and the the program starting from the current cursor
cursor returns to the point from which you location is searched when you press (4.
started your search. # Once the search finds an instance of your data,

inputting characters or moving the cursor
causes the search operation to be cancelled.

# If you make a mistake while inputting characters
to search for, press to clear your input and
re-input from the beginning.

# You cannot specify the newline symbol () or
display command (.4) for the search data.
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8-4 File Management

H Searching for a File

¢ To find a file using initial character search
0o 000
Example To use initial character search to recall the program named OCTA

1. While the program list is on the display, press (Fg)(>)(F1)(SRC) and input the initial
characters of the file you want to find.

8 (™) E1)(SRC)
(©]

Search For Program
[COCTA

2. Press to search.

Froaram List

TRIAMGLE

* The name that starts with the characters you input highlights.

# If there is no program whose file name starts

“Not Found” appears on the display. If this
with the characters you input, the message

happens, press to clear the error message.
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H Editing a file name

eoocoo0
Example To change the name of a file from TRIANGLE to ANGLE

1. While the program list is on the display, use @ and @& to move the highlighting to the
file whose name you want to edit and then press (F6) (=) (F2) (REN).

Fernams
CARIAMGLE]
2. Make any changes you want.
Fename
CAMGLE ]

3. Press to register the new name and return to the program list.

The program list is resorted according to the changes you made in the file name.

H Deleting a Program

® To delete a specific program

1. While the program list is on the display, use @ and & to move the highlighting to the
name of the program you want to delete.

2. Press (F4) (DEL).

3. Press (Yes) to delete the selected program or (¢ (No) to abort the operation
without deleting anything.

# If the modifications you make result in a file * Press to clear the error and return to the file
name that is identical to the name of a name editing screen.
program already stored in memory, the * Press to clear the input file name and input
message “Already Exists” appears. When this a new one.

happens, you can perform either of the
following two operations to correct the
situation.
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¢ To delete all programs
1. While the program list is on the display, press (F5)(DEL-A).

2. Press [exg (Yes) to delete all the programs in the list or Esg)(No) to abort the operation
without deleting anything.

* You also can delete all programs by entering the SYSTEM Mode from the Main Menu, and
then pressing (F1)(Mem) to display the memory management screen.
See “9-2 Memory Operations” for details.

M Registering a password
When inputting a program, you can protect it with a password that limits access to the
program contents to those who know the password.
* You do not need to input the password to run a program.
0o 000

Example To create a program file under the name AREA and protect it with the
password CASIO

1. While the program list is on the display, press (F3)(NEW) and input the file name of the
new program file.

BINEW) Progren Hane
AR (EA]

2. Press (F5)(m0) and then input the password.

[F5) (m0) IE'EEEEEM H?me
A [M (@] Fassword?
[CASIOA 1

# The password input procedure is identical to
that used for file name input.
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3. Press to register the file name and password. Now you can input the contents of
the program file.

4. After inputting the program, press [sc) (QUIT) to exit the program file and return to
the program list. Files that are password protected are indicated by an asterisk to the
right of the file name.

Froaram List

M Recalling a Password Protected Program

0o 000
Example To recall the file named AREA which is protected by the password

CASIO

1. In the program list, use @ and @& to move the highlighting to the name of the
program you want to recall.

2. Press (F2) (EDIT). Progaram Hame
LAREA
Fassword?
CA
3. Input the password and press [Exg to recall the program.
# Pressing [Ex§ without inputting a password # Inputting the wrong password when recalling a
while saving a new program causes the file to password protected program causes the
be saved without a password. Pressing [Exg) message "Mismatch" to appear. Press to
without inputting a password registers the file return to the password input screen.

name only, without a password.
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8-5 Command Reference

B Command Index

BIEEK ... 8-5-6
(@€ =T o] o SRS 8-5-11
O] [ T SRS 8-5-11
O] 1= O RRPSUTRRR 8-5-12
(O] 141 SRS 8-5-12
DispF-TbI, DISPR-TDI ....veeiiiiiiieie et e s e e e e e 8-5-12
DO~LPWRIIE ..o 8-5-5
DIraWDYNA ..o 8-5-12
DrawFTG-Con, DrawFTG-PlIt ....cooeiiiieeieeeee et 8-5-13
D= T =T o o S 8-5-13
DrawR-Con, DrawR-PlIt .......coouiiiiee e 8-5-13
DrawRXZ-Con, DrawRZ-Plt .....ooueiiiiieeee e 8-5-14
D = ] ¢ S 8-5-14
DIraWWED ...t a e 8-5-14
DS Z e e e e e e e e e et e e e e e e e e e e e e e nnneaees 8-5-9
o) O [o I 5 =1 o I 1 N[ SR 8-5-4
(G 7=/ SRRSO 8-5-15
[ Lo o o I o USSP 8-5-10
F~Then~(EISE~)ITENG .....ccco i e e e e e 8-5-4
=4S S 8-5-11
o Tor= 1 (= TP UUPPPPPRI 8-5-16
PrOg e 8-5-7
RECEIVE (7 SENA ((1riiiieiiiie ettt e e e e e e e e e s enneeeeeeenes 8-5-17
RETUIN ettt e e e e e e e e e e e e e e e e aaaeas 8-5-8
(o] o L TR PPPO 8-5-8
WhHIle~WhIlEENG ... 8-5-6
? (INpuUt CoMMANA) ... e e e e e e e e e 8-5-2
A (OUtpUt COMMEANG) ...eiiiiiiiiiee e e e 8-5-3
: (Multi-statement Command) ........c.eeiiiiiiiie e 8-5-3
B (O g g F= Vo T= N 2 1= (114 ) SRR 8-5-3
" (Comment Text DElIMILEN) ......ovviiiiiiiie e e 8-5-3
= ¥, >, <, 2, < (Relational Operators) .........ccccueeeeiiiiei e, 8-5-18
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The following are conventions that are used in this section when describing the various
commands.

Boldface Text ............... Actual commands and other items that always must be
input are shown in boldface.

{Curly Brackets} ........... Curly brackets are used to enclose a number of items,
one of which must be selected when using a command.
Do not input the curly brackets when inputting a com-
mand.

[Square Brackets] ........ Square brackets are used to enclose items that are
optional. Do not input the square brackets when inputting
a command.

Numeric Expressions... Numeric expressions (such as 10, 10 + 20, A) indicate
constants, calculations, numeric constants, etc.

Alpha Characters ......... Alpha characters indicate literal strings (such as AB).

M Basic Operation Commands

? (Input Command)

Function: Prompts for input of values for assignment to variables during program execution.
Syntax: ? — <variable name>, "<prompt>" ? — <variable name>

Example: ? — A

Description:

e This command momentarily interrupts program execution and prompts for input of a value
or expression for assignment to a variable. If you do not specify a prompt, execution of this
command causes “?” to appear indicating the calculator is standing by for input. If a prompt
is specified, “<prompt>?” appears to prompt input. There is no limit to the number of
characters that can be specified for a prompt.

e Input in response to the input command must be a value or an expression, and the
expression cannot be a multi-statement.
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4 (Output Command)

Function: Displays an intermediate result during program execution.

Description:

* This command momentarily interrupts program execution and displays alpha character text
or the result of the calculation immediately before the command.

e The output command should be used at locations where you would normally press the
key during a manual calculation.

: (Multi-statement Command)

Function: Connects two statements for sequential execution without stopping.

Description:

¢ Unlike the output command ( ), statements connected with the multi-statement command
are executed non-stop.

* The multi-statement command can be used to link two calculation expressions or two
commands.

¢ You can also use a carriage return indicated by « in place of the multi-statement
command.

« (Carriage Return)

Function: Connects two statements for sequential execution without stopping.
Description:
* Operation of the carriage return is identical to that of the multi-statement command.

* Using a carriage return in place of the multi-statement command makes the displayed
program easier to read.

’(Comment Text Delimiter)

Function: Indicates comment text inserted inside a program.
Description: Anything following the apostrophe is treated as non-executable comment text.
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B Program Commands (COM)

If~Then~(Else~)IfEnd

Function: The Then-statement is executed only when the If-condition is true
(non-zero). The Else-statement is executed when the If-condition is false (0). The IfEnd-
statement is always executed following either the Then-statement or Else-statement.

Syntax:
«l «l
If <condition> : Then <statement> : <statement>
numeric expression A A
« « «
Else <statement> : <statement> : IfEnd
A A A

Parameters: condition, numeric expression

Description:
(1) If ~ Then ~ IfEnd

* When the condition is true, execution proceeds with the Then-statement and then
continues with the statement following IfEnd.
* When the condition is false, execution jumps to the statement following IfEnd.

(2) If ~ Then ~ Else ~ IfEnd
* When the condition is true, execution proceeds with the Then-statement and then jumps
to the statement following IfEnd.
* When the condition is false, execution jumps to the Else-statement and then continues
with the statement following IfEnd.

For~To~(Step~)Next

Function: This command repeats everything between the For-statement and the Next-
statement. The starting value is assigned to the control variable with the first execution, and
the value of the control variable is changed according to the step value with each execution.
Execution continues until the value of the control variable exceeds the ending value.

Syntax: P
For <starting value> — <control variable name> To <ending value> (Step <step value>)
4
Next
Parameters:

e control variable name: Ato Z

e starting value: value or expression that produces a value (i.e. sin x, A, etc.)
* ending value: value or expression that produces a value (i.e. sin x, A, etc.)
e step value: numeric value (default: 1)
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Description:
e The default step value is 1.

* Making the starting value less than the ending value and specifying a positive step value
causes the control variable to be incremented with each execution. Making the starting
value greater than the ending value and specifying a negative step value causes the
control variable to be decremented with each execution.

Do~LpWhile
Function: This command repeats specific commands as long as its condition is true (non-
Zero).
Syntax:
«l «l
Do : <statement> : LpWhile <condition>
4 A4 numeric expression

Parameters: expression
Description:

e This command repeats the commands contained in the loop as long as its condition is true
(non-zero). When the condition becomes false (0), execution proceeds from the statement
following the LpWhile-statement.

¢ Since the condition comes after the LpWhile-statement, the condition is tested (checked)
after all of the commands inside the loop are executed.
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While~WhileEnd

Function: This command repeats specific commands as long as its condition is true (non-
zero).

Syntax:
« <

While <condition> . ¢ <statement> § : » WhileEnd
numeric expression A A

Parameters: expression
Description:

* This command repeats the commands contained in the loop as long as its condition is true
(non-zero). When the condition becomes false (0), execution proceeds from the statement
following the WhileEnd-statement.

* Since the condition comes after the While-statement, the condition is tested (checked)
before the commands inside the loop are executed.

Bl Program Control Commands (CTL)

Break

Function: This command breaks execution of a loop and continues from the next command
following the loop.

Syntax: Break
Description:

¢ This command breaks execution of a loop and continues from the next command following
the loop.

¢ This command can be used to break execution of a For-statement, Do-statement, and
While-statement.
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Prog

Function: This command specifies execution of another program as a subroutine. In the
RUN-MAT Mode, this command executes a new program.

Syntax: Prog “file name”
Example: Prog "ABC”
Description:

e Even when this command is located inside of a loop, its execution immediately breaks the
loop and launches the subroutine.

¢ This command can be used as many times as necessary inside of a main routine to call up
independent subroutines to perform specific tasks.

* A subroutine can be used in multiple locations in the same main routine, or it can be called
up by any number of main routines.

Main Routine Subroutines
/—" D
L~ C m™ E ™ 1 m™ !
B N\1-Prog ”E";/} |~ Prog "Il ~Prog rdg

\ |\ / \ |\ /
Level 1 Level2 Level3 Level4

¢ Calling up a subroutine causes it to be executed from the beginning. After execution of the
subroutine is complete, execution returns to the main routine, continuing from the state-
ment following the Prog command.

* A Goto~Lbl command inside of a subroutine is valid inside of that subroutine only. It cannot
be used to jump to a label outside of the subroutine.

e |f a subroutine with the file name specified by the Prog command does not exist, an error
occurs.

¢ In the RUN-MAT Mode, inputting the Prog command and pressing launches the
program specified by the command.
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Return

Function: This command returns from a subroutine.
Syntax: Return

Description:

Execution of the Return command inside a main routine causes execution of the program to
stop. Execution of the Return command within a subroutine terminates the subroutine and
returns to the program from which the subroutine was jumped to.

Stop

Function: This command terminates execution of a program.
Syntax: Stop

Description:
e This command terminates program execution.

e Execution of this command inside of a loop terminates program execution without an error
being generated.
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Bl Jump Commands (JUMP)

Dsz

Function: This command is a count jump that decrements the value of a control variable by
1, and then jumps if the current value of the variable is zero.

Syntax: Variable Value % 0
[ 1 a
Dsz <variable name> : <statement> : <statement>
L 4 4
Variable Value =0

Parameters: variable name: AtoZ, r, 6
[Example] Dsz B : Decrements the value assigned to variable B by 1.

Description:

This command decrements the value of a control variable by 1, and then tests (checks) it. If
the current value is non-zero, execution continues with the next statement. If the current
value is zero, execution jumps to the statement following the multi-statement command (:),
display command ( ), or carriage return («).

19990401

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

8-5-10
Command Reference

Goto~Lbl

Function: This command performs an unconditional jump to a specified location.
Syntax: Goto <label name> ~ Lbl <label name>

Parameters: label name: value (0 to 9), variable (Ato Z, r, 6)

Description:

e This command consists of two parts: Goto n (where n is a parameter as described above)
and Lbl n (where n is the parameter referenced by Goto n). This command causes program
execution to jump to the Lbl-statement whose n parameter matches that specified by the
Goto-statement.

e This command can be used to loop back to the beginning of a program or to jump to any
location within the program.

e This command can be used in combination with conditional jumps and count jumps.

e |f there is no Lbl-statement whose value matches that specified by the Goto-statement, an
error occurs.
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Isz

Function: This command is a count jump that increments the value of a control variable by
1, and then jumps if the current value of the variable is zero.

Syntax:

i |
Isz <variable name> : <statement> : <statement>

J oy

I— Variable Value x 0

I— Variable Value = 0

Parameters: variable name: Ato Z, r, 6
[Example] Isz A : Increments the value assigned to variable A by 1.

Description:

This command increments the value of a control variable by 1, and then tests (checks) it. If
the current value is non-zero, execution continues with the next statement. If the current
value is zero, execution jumps to the statement following the multi-statement command (:),
display command (.4), or carriage return («).

B Clear Commands (CLR)

CirGraph

Function: This command clears the graph screen and returns View Windows settings to
their INIT values.

Syntax: ClrGraph
Description: This command clears the graph screen during program execution.

CirList

Function: This command deletes list data.
Syntax: ClrList <list name>

CirList
Parameters: list name: 1 to 20, Ans

Description: This command deletes the data in the list specified by “list name”. All list data is
deleted if nothing is specified for “list name”.
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ClrText

Function: This command clears the text screen.
Syntax: ClrText
Description: This command clears text from the screen during program execution.

ClirMat

Function: This command deletes matrix data.
Syntax: ClrMat <matrix name>

CirMat
Parameters: matrix name: A to Z, Ans

Description: This command deletes the data in the matrix specified by “matrix name”. All
matrix data is deleted if nothing is specified for “matrix name”.

H Display Commands (DISP)

DispF-Tbl, DispR-Tbl No parameters

Function: These commands display numeric tables.
Description:

* These commands generate numeric tables during program execution in accordance with
conditions defined within the program.

* DispF-Tbl generates a function table, while DispR-Tbl generates a recursion table.

DrawDyna No parameters

Function: This command executes a Dynamic Graph draw operation.

Description: This command draws a Dynamic Graph during program execution in
accordance with current Dynamic Graph parameters.
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DrawFTG-Con, DrawFTG-PIt No parameters

Function: This command uses values in a generated table to graph a function.
Description:

* This command draws a function graph in accordance with current conditions.
e DrawFTG-Con produces a connect type graph, while DrawFTG-PIt produces a plot type
graph.

DrawGraph No parameters

Function: This command draws a graph.

Description:
e This command draws a graph in accordance with current conditions.

DrawR-Con, DrawR-PIt No parameters
Function: These commands use values in a generated table to graph a recursion
expression with ax(b» or c») as the vertical axis and n as the horizontal axis.
Description:

e These commands graph recursion expressions in accordance with current conditions, with
an(bn Or ¢x) as the vertical axis and n as the horizontal axis.

¢ DrawR-Con produces a connect type graph, while DrawR-PIt produces a plot type graph.
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DrawR>=-Con, DrawRZ-PIt No parameters

Function: These commands use values in a generated table to graph a recursion
expression with Za.(Zb. or Zc¢») as the vertical axis and n as the horizontal axis.

Description:

* These commands graph recursion expressions in accordance with current conditions, with
San(Zbn or Zcx) as the vertical axis and n as the horizontal axis.

¢ DrawRZ-Con produces a connect type graph, while DrawRZ-PIt produces a plot type graph.

DrawStat

Function: This draws a statistical graph.
Syntax: See “8-6-9 Using Statistical Calculations and Graphs in a Program”.
Description:

This command draws a statistical graph in accordance with current statistical graph
conditions.

DrawWeb

Function: This command graphs convergence/divergence of a recursion expression (WEB
graph).
Syntax: DrawWeb <recursion type>, <number of lines>

Example: DrawWeb a1 (bnst OF cns1), 5
Description:
¢ This command graphs convergence/divergence of a recursion expression (WEB graph).

¢ Omitting the number of lines specification automatically specifies the default value 30.
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H Input/Output Commands (I/0O)

Getkey

Function: This command returns the code that corresponds to the last key pressed.
Syntax: Getkey

Description:

e This command returns the code that corresponds to the last key pressed.

DEEEEE]
(78] Les ) 58] (48]
G
7] Le7) [57]) [47]) GD
l76 L6656 ][46])]|36][26]
75 6555 45]35][25]
N ES | EN
ENEENEE
| CIEEEE |

GG |
\— ),

¢ A value of zero is returned if no key was pressed previous to executing this command.

e This command can be used inside of a loop.
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Locate

Function: This command displays alpha-numeric characters at a specific location on the text
screen.

Syntax: Locate <column number>, <line number>, <value>
Locate <column number>, <line number>, <numeric expression>
Locate <column number>, <line number>, "<string>"

[Example] Locate 1, 1, ’AB”
Parameters:

e line number: number from 1 to 7

e column number: number from 1 to 21
e value and numeric expression

* string: character string

Description:

e This command displays values (including variable contents) or text at a specific location on
the text screen. If there is a calculation input, that calculation result is displayed.

e The row is designated by a value from 1 to 7, which the column is designed by a value
from 1 to 21.

(1,1 — (0 gl < (21,1)

(1,7 — (0 Ol < 1,7

Example: Cls
Locate 7, 1, "CASIO FX”
This program displays the text “CASIO FX” in the center of the screen.

* In some cases, the ClrText command should be executed before running the above program.
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Receive ( / Send (

Function: This command receives data from and sends data to a connected device.
Syntax: Receive (<data>) / Send (<data>)

Description:
¢ This command receives data from and sends data to a connected device.

* The following types of data can be received (sent) by this command.
e |Individual values assigned to variables
e Matrix data (all values - individual values cannot be specified)

e List data (all values - individual values cannot be specified)
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H Conditional Jump Relational Operators (REL)

Function: These relational operators are used in combination with the conditional jump
command.

Syntax:
<left side> <relational operator> <right side>

Parameters:

left side/right side: variable (A to Z, r, ), numeric constant, variable expression (such as: A x
2)

relational operator: =, %, >, <, =, <
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8-6 Using Calculator Functions in Programs

M Text Display

You can include text in a program by simply enclosing it between double quotation marks.
Such text appears on the display during program execution, which means you can add labels
to input prompts and results.

Program Display
"CASIO” CASIO
X=7—-X X=?

e If the text is followed by a calculation formula, be sure to insert a display command ( .4)
between the text and calculation.

e Inputting more than 21 characters causes the text to move down to the next line. The
screen scrolls automatically if the text causes the screen to become full.

B Using Matrix Row Operations in a Program

These commands let you manipulate the rows of a matrix in a program.

e For this program, enter the RUN - MAT Mode and then use the MAT Editor to input the
matrix, and then enter the PRGM Mode to input the program.

e To swap the contents of two rows (Swap)

0o 000
Example 1 To swap the values of Row 2 and Row 3 in the following matrix:

1 2
Matrix A = |: 3 4 :|
5 6

The following is the syntax to use for this program.

Swap A 2,3
Rows to be swapped
Matrix name

Mat A
Executing this program produces the following result.
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¢ To calculate a scalar product ( %k Row)

0o 000
Example 2 To calculate the scalar product of Row 2 of the matrix in Example 1,
multiplying by 4
The following is the syntax to use for this program.
*k Row 4, A,

’ %AROW
Matrix name

Multiplier
Mat A
Executing this program produces the following result.
An [ g
I g
] Iz IE]
3 5 B

® To calculate a scalar product and add the results to another row (% Row+)

0o 000
Example 3 To calculate the scalar product of Row 2 of the matrix in Example 1,
multiplying by 4, and add the result to row 3

The following is the syntax to use for this program.

k Row+4, A, 2,3«
L Rows to be added
— Row for which scalar product is to be calculated.

Matrix name
—— Multiplier
Mat A
Executing this program produces the following result.
An% I 2
I ]
] 3 u]
3 M 22
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¢ To add two rows (Row+)

0o 000
Example 4 To add Row 2 to Row 3 of the matrix in Example 1

The following is the syntax to use for this program.

Row+ A, 2,3

Rows to be added
Row for which scalar product is to be calculated.
Matrix name

Mat A
Executing this program produces the following result.

B Using Graph Functions in a Program

You can incorporate graph functions into a program to draw complex graphs and to overlay
graphs on top of each other. The following shows various types of syntax you need to use when
programming with graph functions.

¢ View Window
View Window —5,5,1,-5,5, 1«
e Graph function input
Y=Typed ..cccoovvrrrrrrrnnn. Specifies graph type.
X-3 =>Y1d
e Graph draw operation
DrawGraph «

Example Program

DClrGraph «  (surT) (iars) (F8) (Fe) (F1) (2] €

2View Window —10, 10, 2, 120, 150, 50 @ ()

®Y =Type CEIEEMA
"XN4—XN3—24X2 + 4X + 80" # j@ﬁ o @ 1

G SelOn 1.« ® (Fe) (F1) (1D

®DrawGraph © (strr) (ars) (Fe) (Fe) (F2) (2]

Executing this program produces the result
shown here.

UIU

19990401
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e Syntax of other graphing functions

e V-Window
View Window <Xmin>, <Xmax>, <Xscale>, <Ymin>, <Ymax>, <Yscale>,
<TOmin>, <TOmax>, <T Opitch>

StoV-Win <area of V-Win> .............. area: 1to 6

RclV-Win <area of V-Win> .............. area: 1to 6
e Zoom

Factor <X factor>, <Y factor>

ZoomAuto ........... Non-parameter
* Pict

StoPict <area of picture> ................ area: 1to 20

RclPict <area of picture> ................ area: 11to 20
* Sketch

PlotOn <X-coordinate>, <Y-coordinate>

PlotOff <X-coordinate>, <Y-coordinate>

PlotChg <X-coordinate>, <Y-coordinate>

PxIOn<line number>, <column number>

PxIOff<line number>, <column number>

PxIChg<line number>, <column number>

PxITest( <line number>, <column number>[)]

F-Line <X-coordinate 1>, <Y-coordinate 1>, <X-coordinate 2>, <Y-coordinate 2>

Text <line number>, <column number>, "<text>"
Text <line number>, <column number>, <expression>

Tangent <function>, <X-coordinate>
Normal <function>, <X-coordinate>
Inverse <function>

Circle <center point X-coordinate>, <center point Y-coordinate>,
<radius R value>

Vertical <X-coordinate>

Horizontal <Y-coordinate>

19990401
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H Using Dynamic Graph Functions in a Program

Using Dynamic Graph functions in a program makes it possible to perform repeat Dynamic
Graph operations. The following shows how to specify the Dynamic Graph range inside a

program.

e Dynamic Graph range
1 — D Started
5—D Endd
1 — D pitch«d

Example Program
ClrGraph
View Window -5,5,1,-5,5, 1
Y =Typed
"AX+ 17— Y1 d

0}
@D SelOn1
®DVarAd

1—@D Started

5—-6D Endd

1 —©®D pitch«
@DrawDyna

Executing this program produces the result
shown here.

19990401
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H Using Table & Graph Functions in a Program

Table & Graph functions in a program can generate numeric tables and perform graphing
operations. The following shows various types of syntax you need to use when programming
with Table & Graph functions.

¢ Table range setting
1 —F Startd
5—F End<
1 — F pitchd
* Numeric table generation
DispF-Thbl <
e Graph draw operation
Connect type: DrawFTG-Con «
Plot type: DrawFTG-Plt

Example Program

ClrGraph <

ClrText

View Window 0, 6, 1, —20, 106, 10

Y =Typed

"3X2—-2" > Y1
DG SelOn 1. @ (Fe) 1) (1)

0 — @F Started 2 (wrg (Fe) (F1) (1D

6 —F End« ®F) @

1 — @F pitch«d YF(E)
® DispF-Tbl 4  (strr) (eg) (Fe) (Fe) (F2) (4) (1D
®DrawFTG-Con ® F2 (4 (2

Executing this program produces the results shown here.

Numeric Table
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l Using Recursion Table & Graph Functions in a Program

Incorporating Recursion Table & Graph functions in a program lets you generate numeric
tables and perform graphing operations. The following shows various types of syntax you
need to use when programming with Recursion Table & Graph functions.

* Recursion formula input
ans Typed ... Specifies recursion type.
"Ban + 2" = anvid
"4bn + 6" — bnri ol
e Table range setting
1 — R Startd
5—=R Endd
1—=aoed
2> boed
1 — a Started
3 — b Started
* Numeric table generation
DispR-Tbl
¢ Graph draw operation
Connect type: DrawR-Con «, DrawRX=-Con
Plot type: DrawR-Plt «, DrawRZ-Plt «
e Statistical convergence/divergence graph (WEB graph)
DrawWeb an+1, 10

19990401
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Example Program
View Window 0, 1, 1,-0.2, 1, 1«

<D(ln+1 -I-ype4J ®@@@
30,2 + B’ —> st o rEOE
@ FRIOE
o-ﬂ;Startd @ (wrs) (F8) (F2) @2 (1)
6—R Endd ‘REE
0.01 = o« ‘EEE
o 2FR@MIQ
0.01 — a» Start« ® () e (F8) (F8) () (50 (1)
® DispR-Thl 4 EERE

R BIEIEE

()
©DrawWeb an+1, 30

Executing this program produces the results shown here.
Numeric Table Recursion graph

=3 | |z

H Using List Sort Functions in a Program

These functions let you sort the data in lists into ascending or descending order.

e Ascending order

@ @
SortA (List_1, List 2, List 3)

Lists to be sorted (up to six can be specified)

"EB0 °FI@

e Descending order

®
SortD (List 1, List 2, List 3)

Lists to be sorted (up to six can be specified)

*BR

19990401
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l Using Solve Calculation Function in a Program

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

Solve( f(x), n, qa, b?
Upper limit

Lower limit
Initial estimated value

Example Program

®Solve( 2X2 +7X -9, 1,0, 1) Yy F4) (@)

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

e Input of the closing parenthesis, lower limit @ and upper limit & can be omitted.

H Using Statistical Calculations and Graphs in a Program

Including statistical calculations and graphing operations in program lets you calculate and
graph statistical data.

® To set conditions and draw a statistical graph

Following “StatGraph”, you must specify the following graph conditions:
e Graph draw/non-draw status (DrawOn/DrawOff)

e Graph Type

e x-axis data location (list name)

e y-axis data location (list name)

e Frequency data location (list name)

e Mark Type

# Solutions obtained using Solve may include # You cannot use a differential, quadratic
errors. differential, integration, = , maximum/
minimum value or Solve calculation
expression inside of a Solve calculation term.

19990401
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The graph conditions that are required depends on the graph type. See “Changing Graph
Parameters” (page 6-1-2).

* The following is a typical graph condition specification for a scatter diagram or xyLine
graph.
S-Gph1 DrawOn, Scatter, List 1, List 2, 1, Square «
In the case of an xy line graph, replace “Scatter” in the above specification with “xyLine”.

* The following is a typical graph condition specification for a normal probability plot.
S-Gph1 DrawOn, NPPIot, List 1, Square «

* The following is a typical graph condition specification for a single-variable graph.
S-Gph1 DrawOn, Hist, List 1, List 2 «

The same format can be used for the following types of graphs, by simply replacing “Hist”
in the above specification with the applicable graph type.

Histogram: .........ccccoiiiiies Hist

\V/=Yo [F=Ta I = To ) A MedBox

\V/oTe [ 1T=To l = To )t Modified
Normal Distribution: ...................... N-Dist

Broken Line: ......cccceeeiieiiiiieeieeeee. Broken

* The following is a typical graph condition specification for a regression graph.
S-Gph1 DrawOn, Linear, List 1, List 2, List 3 «

The same format can be used for the following types of graphs, by simply replacing “Linear”
in the above specification with the applicable graph type.

Linear Regression: ........cccccceeeeeenn. Linear
Med-Med: .....cccooiiiieie e Med-Med
Quadratic Regression: ................... Quad
Cubic Regression: ........c.cocevvveene Cubic
Quartic Regression: ...........cccccueeene Quart
Logarithmic Regression: ................. Log
Exponential Regression:................ Exp
Power Regression: .........ccccceeeeene Power

19990401
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* The following is a typical graph condition specification for a sinusoidal regression graph.
S-Gph1 DrawOn, Sinusoidal, List 1, List 2 «

* The following is a typical graph condition specification for a logistic regression graph.
S-Gph1 DrawOn, Logistic, List 1, List 2 «

Example Program @ (a0 (F3) (F9) (1) (D
CIrGraph « LA EREN
2 *Fa (2 [
S-Wind Auto " m@E O
{1,2,3} —=List1d 5 F)E 0
{1,2,3} = List2 © (surr) (wes) (Fe) (Fe) (F2) (1)

) ® @ ®
S-Gph1 DrawOn, Scatter, List 1, List 2, 1, Square

®
DrawStat

Executing this program produces the scatter
diagram shown here. . o

H Performing Statistical Calculations
¢ Single-variable statistical calculation
®1-Variable List 1, List 2
Frequency data (Frequency)
x-axis data (XList)

)
ZJCINER 1-Uariabhle
E =%‘.‘33333333
x -

Zxd =36

xdn  =H. 743355399

xdn-1 =8, 21643658

4] =E +

19990401
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e Paired-variable statistical calculation
®2-Variable List 1, List 2, List 3
Frequency data (Frequency)
y-axis data (YList)
x-axis data (XList)

“F 62 E:Uari%ble
x =
Ex =6
xd =14
xim =0, 21649658
xdn-1=1
F =3 I

¢ Regression statistical calculation

@LinearReq List 1, LiT 2, Liﬁt 3

Calculation
type*

Frequency data (Frequency)
y-axis data (YList)
x-axis data (XList)

V(1) (6] (3]

—
-
3
m

ar-ke3

MmO
Lo T | | | ]
= = =T

+ ru

=3

* Any one of the following can be specified as the calculation type.

LinearReg .......... linear regression
Med-MedLine .... Med-Med calculation
QuadReg........... quadratic regression
CubicReg........... cubic regression
QuartReg........... quartic regression
LogReg.....cc.c..... logarithmic regression
ExpReg ............. exponential regression
PowerReg .......... power regression

¢ Sinusoidal regression statistical calculation
SinReg List 1, List 2

y-axis data (YList)

x-axis data (XList)

* | ogistic regression statistical calculation
LogisticReg List 1, List 2

y-axis data (YList)
x-axis data (XList)

19990401
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8-7 Program Mode Command List
RUN Program
GRPH [Selon G_SelOn_ [OPTN] key PROB |[x! !
Level 1 |Level 2[Level 3] Command Seloff G_SelOff_ Level 1 [Level 2[Level 3] Command nPr P
MAT  |Swap Swap_ TYPE |Y= [Y=TYPE LIST [List List_ nCr c
*Row *Row_ r= r=TYPE Dim Dim_ Ran# Ran#_
*Row+ *Row+_ Param | ParamTYPE Seq Seq( P( P(
Row+ Row+_ X=c [X=cTYPE Min Min( Q( Q(
STAT |S-GPH|S-Gph1|S-Gphi1_ Y> | Y>Type Max Max( R( R(
S-Gph2| $-Gph2_ Y< |Y<Type Mean Mean( t( t(
S-Gph3|S-Gph3_ Yz |Y=Type Median Median( HYP  |sinh sinh_
DRAW|{On  |DrawOn Y= |Y<Type Sum Sum_ cosh cosh_
0ff  [DrawOff GMEM) Store | StoGMEM Prod Prod_ tanh tanh_
GRAPH|Scat | Scatter Recall | ReIGMEM Cuml Cuml_ sinh~! sinh™1_
xyLine |xyLine DYNA [SelOn D_SelOn_ % Percent_ cosh™’! cosh'_
NPPlot |NPPlot SelOff D_SelOff_ AList AList_ tanh™! tanh'_
Hist  [Hist Var D_Var_ Augmnt Augment( ANGL |° °
Box |MedBox TYPE |Y=  [Y=Type Fill Fill( r r
ModBox| ModifiedBox r= r=Type L—>Mat List—Mat( g g
N-Dist |N-Dist Param [ ParamType MAT  |Mat Mat_ e e’
Broken [Broken RECR [n,an.. |n ] Dim Dim_ »DMS »DMS
Lingar |Linear an |an Det Det_ Pol( Pol(
MedMed| Med-Med an+i |an+1 Tm Trn_ Rec( Rec(
Quad |Quad bn |bn Augmnt Augment( STAT |z b3
Cubic |Cubic bn+1 | bn+1 Ident Identity 9 b
Quart |Quart cn |[en Fill Fill( FMEM |fn fn
Log |Log cn+l |cn+l M—List Mat—List( Z0OM |Factor Factor_
Exp  [Exp SelOn R_SelOn_ CPLX [Abs Abs_ Auto ZoomAuto
Power |Power SelOff R_SelOff_ Arg Arg_ SKTCH |Cls Cls
Sin  |Sinusoidal Sel a0 Sel_ao Conjg Conjg_ PLOT |On [PlotOn_
Lgstic |Logistic Sel a1 Sel_a1 ReP ReP_ Off  [PlotOff_
List List_ TYPE |an  |anType ImP ImP_ Change| PlotChg_
MARK| O Square an+1 [an+1Type >re’gi >rergi Plot |Plot_
X |Cross an+2 |an+2Type > a+bi >a+bi LINE |F-Line|F-Line_
e [Dot CALC |d/dx d/dx( Line |Line
CALC |1VAR [1-Variable_ d¥/dx? d2/dx3( GRAPH|Y=__ |Graph_Y=
2VAR |2-Variahle_ /dx J( /dx |Graph_J/
Linear |LinearReg_ z z( Text Text_
MedMed| Med-MedLine_ FMin FMin( PIXEL [On  |PxIOn_
Quad |QuadReg_ FMax FMax( off  [PxIOff_
Cubic |CubicReg_ Solve Solve( Change| PxIChg_
Quart |QuartReg_ NUM |Abs Abs_ Test |PxITest(
Log [LogReg_ Int Int_ Tangnt Tangent_
Exp  |ExpReg_ Frac Frac_ Normal Normal _
Power |PowerReg_ Rnd Rnd Invrse Inverse_
Sin_ |SinReg_ Intg Intg_ Circle Circle_
Lgstic |LogisticReg | E-SYM|m m Vert Vertical_
LIST [SortA SortA( u u Horz Horizontal _
SortD SortD( n n PICT  |Store StoPict_
H H p p Recall RelPict_
f f SYBL ’ ’
k k ” »
M M ~ ~
G G * *
T T # #
P P =]
E E
19990401
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[VARS] key PTS [x1 [x1 [SHIFT][VARS](PRGM) key | [[CTRLI[F3](SET UP) key
Level 1 |Level 2|Level 3) Command yi |yl Level 1|Level 2|Level 3] Command Level 1Level 2[Level 3] Command
V-WIN | Xmin Xmin X2  |x2 Prog Prog_ ANGL (Deg Deg

Xmax Xmax y2  [y2 JUMP |Lbl Lbi_ Rad Rad

Xscale Xscl x3  |x3 Goto Goto_ Gra Gra

Xdot Xdot y3  [y3 Isz Isz_ DISP  [Fix Fix_

Ymin Ymin GRPH [Yn Y Dsz Dsz_ Sci Sci_

Ymax Ymax m r ? ? Norm Norm

Yscale Yscl Xtn Xt Y A EngOn EngOn

Tomin TOmin Yin Yt 1/0 Locate Locate_ EngOff EngOff

Tomax Tomax Xn X Getkey Getkey CPLX |Real Real

Téptch Taptch DYNA |Start D_Start Send Send( a+bi a+hi

R-Xmin RightXmin End D_End Receiv Receive( re’gi re’gi

R-Xmax RightXmax Pitch D_pitch IF If If_ GRPH |G-FUNC|On  [FuncOn

R-Xscl RightXscl TABL |Start F_Start Then Then_ Off  |FuncOff

R-Xdot RightXdot End F_End Else Else_ D-TYPE | G-Con | G-Connect

R-Ymin RightYmin Pitch F_pitch IfEnd IfEnd G-Plot [G-Plot

R-Ymax RightYmax Result F_Result FOR  [For For_ BG None [BG-None

R-Yscl RightYscl RECR |FORM|an an To _To_ Pict |BG-Pict_

R-Tmin RightT émin an+1 |an+1 Step _Step_ SIMUL|On__ |SimulOn

R-Tmax RightT #max an+2 |an+2 Next Next Off  |SimulOff

R-Tpch RightT éptch bn [bn WHLE |While While_ COORD|On  |CoordOn

FACT |Xfact Xict bn+1 |bn+1 WhiEnd WhileEnd Off | CoordOff

Yfact Yict bn+2 |bn+2 Do Do GRID |On |GridOn

STAT [n n ch |en LpWhle LpWhile_ Off  |GridOff

X X X cn+l |en+1 CTRL |Prog Prog_ AXES |On  |AxesOn
X |=x cn+2 |cn+2 Return Return Off  |AxesOff
>x2 | =x? RANGE| R-Strt [R_Start Break Break LABEL [On  [LabelOn
Xon _|Xxon R-End |R_End Stop Stop Off |LabelOff
Xon-1|xan—1 a0 |a0 LOGIC [==*<|= = STAT [S-WIN [Auto |S-WindAuto
minX | minX ai al Bs ¥ Manual | S-WindMan
maxX | maxX a2 a2 > > File File_

Y y y b0 |b0 < < RESID |None |Resid-None
Sy 3y b1 |b1 = = List |Resid-List_
3y |Zy? b2  [bh2 = = DERIV {On DerivOn
Xy [Zxy c0  |c0 And _And_ Off DerivOff
yonh |yon cl cl Or _Or_ T-VAR |Range VarRange
yonh—1|yon—1 c2 |c2 Not Not_ List VarList_
minY | minY anStrt |anStart CLR |Text ClrText eDSP [On >dispOn
maxY | maxyY bnstrt [bnStart Graph ClrGraph Off >dispOff

GRAPH |a a cnStrt | enStart List ClrList_

b ] Result R_Result Matrix CirMat_

c 4 EQUA |S-Rslt Sim_Result DISP |[Stat DrawStat

d d S-Coef Sim_Coef Graph DrawGraph
e e P-Rslt Ply_Result Dyna DrawDyna
r r P-Coef Ply_Coef F-TBL |Table | DispF-Thl
r2 r? G-Con | DrawFTG-Con
Q1 |a1 G-Plot | DrawFTG-PIt
Med |Med R-TBL|Table | DispR-Thl
Q3 (03 Web |DrawWeb_
Mod [Mod R-Con | DrawR-Con
H-Strt |H_Start R=-Con| DrawR2-Con
H-ptch |H_pitch R-Plot |DrawR-PIt

R=-Plt | DrawR2-PIt

19990401
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BASE Program

[SHIFT][OPTN](V-Window)key [CTRL][F3](SETUP) key
Level 1|Level 2|Level 3| Command Level 1|Level 2|Level 3] Command Level 1 [Level 2[Level 3| Command
V-Win ViewWindow_| [d~0 d d Dec Dec
Sto StoV-Win_ h h Hex Hex
Rel RclV-Win_ b 1] Bin Bin
0 0 Oct Oct
LOG [Neg Neg_
Not Not_
and and
or or
xor Xor
xnor xnor
DISP [»Dec »Dec
»Hex »Hex
»Bin »Bin
»Qct »0ct

[SHIFT][VARS](PRGM) key
Level 1 |Level 2|Level 3| Command
Prog Prog_

JUMP [Lbl Lhl_
Goto Goto_
Isz Isz_
Dsz Dsz_
? ?
4 4
=%< |= =
* ¥
> >
< <
= 2
= =
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8-8 Program Library

* Be sure to check how many bytes of unused memory is remaining before attempting to
perform any programming.

Program Name Prime Factorization

Description

This program continually divides a natural number by factors until all its prime factors are
produced.

Purpose

This program accepts input of natural number A, and divides it by B (2, 3, 5, 7....) to find the
prime factors of A.

e |f a division operation does not produce a remainder, the result of the operation is
assigned to A.

* The above procedure is repeated until B > A.

o0 000
Example
440730 =2 x 3 x 3 x 5x 59 x 83

ClrTextd

"INPUT NUMBER"?-Ad
2-Bd

Dod

While Frac (A/B)=0d
B4

A/B-Ad

WhileEndd

If B=2d

Then 3-Bd

Else B+2-Bd

IfEndd

LpWhile B<Ad

"END"

19990401
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IMPUT HUMBER?

@E 2D l
IHFUT HUMBEER?
452
) z2
- Dis=sFp -
@
IHFUT HUMBER?
452
z
] 3
- DisF -
(Exg) [EXE l
IHFUT HUMEBER?
4&2
z
3
2
11
- Di=sFp -
@
IHFUT HUMBER?
452
z
5
2
11
EHD

19990401
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Program Name Arithmetic-Geometric Sequence Differentiation

Description

After input sequence terms 1, 2, and 3, this program determines whether it is an arithmetic
sequence or geometric sequence based on the differences and ratios of the terms.
Purpose

This program determines whether a specific sequence is an arithmetic sequence or
geometric sequence.

o0 000

Example 1 5, 10, 15, ... Arithmetic sequence

o 0000
Example2 5, 10, 20, ... Geometric sequence

ClrTextd
"Al1"?-Ad
"A2"?-Bd
"A3"?-Cd
B-A-Dd

C-B-Ed

If D=Ed

Then ClrTextd
"AN = A1 + (N-1)D"d
"t

"Al ="d

"D ="d
Locate 6,3,Ad
Locate 6,4,D4
IfEndd

B/A-Fd

C/B~Gd

If F=Gd

Then ClrTextd
"AN = AlxrA(N-1)"d
o

"Al ="d
“roo="d
Locate 6,3,Ad
Locate 6,4,Fd
IfEndd

"END"

19990401
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Example 1 Example 2
H1% H1%
(&) g l (B) b l
HIY HIY
o ]
AZ27 AZ?
(] (0] (e l (1] (0] [ex l
HI™ HIY
bu] ]
HZ? HZ7?
1A 1@
A3? A37?
WG l 2O l
HIY HIY
] ]
HZ27 AZ7?
1@ 1@
H3? 55
15 20

2 c

AM = A1 + ¢H-12D AH = Al=r~{H-12
Al = 5 Al = 5
b =5 r =2

- Dizp - EHD

19990401
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Program Name Ellipse

Description

This program displays a number table of the following values based on input of the foci of an
ellipse, the sum of the distance between the loci and foci, and the pitch (step size) of X.

Y1: Coordinate values of upper half of ellipse
Y2: Coordinate values of lower half of ellipse
Y3: Distances between right focus and loci
Y4: Distances between left focus and loci
Y5: Sum of Y3 and Y4

Next, the program plots the foci and values in Y1 and Y2.

Purpose
This program shows that the sums of the
. . . Dod
dls_tances between the loci and two foci of an ClrTextd
ellipse are equal. "FOCUS (C,0),(-C,0)"d
"C="7-Cd

"SUM DISTANCE"?-Dd
LpWhile 2Abs C>D Or D<0J
D/2-Ad

¥ (A2-C?2)-Bd

Y=Typed

"BY (1-X2/A2)"=Y¥14d
"=Y1"sY2d
"Y(X-C)2+Y12)">Y34
"(X+C)2+Y12) " Y44
"Y3+Y4"-Y54

For 1-E To 204

If E<54d

Then G SelOn Ed
Else G SelOff Ed
IfEndd

Nextd

-Int A-F Startd

Int A-F Endd

"F pitch"?>F pitchd
DispF-Tbl 4
ClrGraphd
1.2A-Xmaxd
-1.2A>Xmind
1.2B»Ymax<
-1.2B>Ymind

G SelQff 34

G SelQff 44

G SelOff 5d
DispF-Tbld
DrawFTG-PIltd

PlotOn C,04d

PlotOn -C,04

"END"
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Program Library
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EEUS CLak s (=l
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T Fitch?

n | e ¥3
: 1} o ;]
-u gad -gul Tl
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-2 3«BEE -3.EEE B« 2
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Program Library

Program Name Rotation

Description

This program draws an angle at the coordinate defined by an input vertex, and then rotates it
to a specified angle around the vertex.

Purpose

This program demonstrates coordinate transformation using a matrix.

Important!
Deg must be set as the angle unit for this program.

Dod F-Line H,I,F,Gd
ClrTextd IfEndd

"VERTEX NUMBER"?-AdJ IfEnd.

LpWhile A<D Or Frac A=DJ Text 1,1,"——END-—-"
{2,A}-Dim Mat AJ

ClrGraphe

For 1-B To Ad

Text 1,1,"VERTEX"d
Text 1,30,Bd
If B=1d

Then Plcot a4
PlotOn X,Yd
X-Mat A[1,B]J
Y-Mat A[2,B]d
Else Plot C,D4
F-Line C,D,X,Yd
X-Mat A[1,B]«
Y-Mat A[2,B]«
IfEndd

Mat A[1,B]-Ce
Mat A[2,B]-Dd
Nextd

Mat A[1,1]-Ed
Mat A[2,1]-FdJ
F-Line C,D,E,FJ

Text 1,1,"--AXIS-—-"d
Plot 4

PlotOn X,Yd

X-Cd

Y-Dd

A-Dim List 1d

A=Dim List 2d
Fill{C,List 1}
Fill(D,List 2}d
List->Mat(List 1,List 2}d
Trn Mat Ans-Mat Cd

Mat A-Mat C-Mat A«
ClrTextd

"ANGLE"?-Ed

[[cos E,-sin E][sin E,cos E]]-Mat Bd
Mat BxMat A-Mat Dd

Mat D+Mat {-Mat Dd

If A=14d

Then PlotOn Mat D[1.1],Mat D[2,1]d
Else For 1B To A-1d

Mat D[1,B]-Fd

Mat D[2,B]-Gd

Mat D[1,B+1]-Hd

Mat D[2,B+1]-T

F-Line F,G,H,Td

Next.d

If A>24

Then Mat D[1,1]2Fd

Mat D[2,1]-Gd
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Program Library
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Program Library

Program Name Interior Angles and Surface Area of a Triangle

Description

This program calculates the interior angles and surface area of a triangle defined by input
coordinates for angles A, B, and C.

Purpose

This program calculates the interior angles and surface area of a triangle defined by
coordinates for angles A, B, and C.

Important!

Inputting the same coordinates for any two angles (A, B, C) causes an error.

ClrTextd " <ACB
"WHICH ANGLE?"d Locate
" 1.Deg"d " <BAC
" 2.Rad"d Locate
" 3.Gra"d If B=14
Dod Then " (Deg)"d
Getkeyd IfEndd

LpWhile ((Ans=72) Or (Ans=62) Or (Ans=52))=0d If 6=24

If Ans=724d Then " (Rad)"d
Then 1-84 IfEnd<

Degd If 6=34

non Then " (Gra)"d
"-Deg-Deg-Deg-Deg-Deg—"4d IfEnd

IfEndd " AREA ="d

If Ans=62d Locate 9,5,Y/24

Then 2-8d "ol

Radd "END"

<
T

(Y= V-]

WL Rt
=
t

J
"-Rad-Rad-Rad-Rad-Rad-"d
IfEndd
If Ans=524
Then 3-64
Grad
"ty
"-Gra-Gra-Gra-Gra-Gra—-"4
IfEnda
"AXC?AL
“AY“ 7B
“BXU?Ld
“BY"?7-Dd
“CX"T-Ed
"CY"ToFd
A-C-Gd
B-D-H«

C-E-TId
D-F-Jdd
E-A-Kd
F-B-Ld
-GI-HJ-Md
—IK-JL-NdJ
-KG-LH-04
F{G2+H2)-P
F{I2+d2)~Qd
F{K2+L2)»Rd
M/PQ-54
N/QR-Td
0/PR-Ud

cos? §-V4
cos? T-+Wd
cos? U-Xd
PQY(1-52)-Yu
ClrTextd

" <ABC ="d
Locate 9,1,Vd
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Program Library
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Chapter

System Settings Menu

Use the system settings menu to view system information and g
make system settings. The system settings menu lets you do the
following.

* View memory usage information
* Make contrast settings

* Make Auto Power Off settings

* Specify the system language

* Reset the calculator

e Tutorial Lock

9-1 Using the System Settings Menu
9-2 Memory Operations

9-3 System Settings

9-4 Reset

9-5 Tutorial Lock
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9-1-1
Using the System Settings Menu

9-1 Using the System Settings Menu

From the Main Menu, enter the SYSTEM Mode and display the following menu items.

Swstem Manager
Fl:Memore Usage
F2:Contrast
FZ:Auto Fower Off
F4:Lanauage
F3:Resetl.
F&:Tutorial Lock

Meml T | AFO L analke e dT-Lackl

* ([F1)(Mem) ... {display current memory status and delete data stored in memory}
* [F2) ((I®) ... {display contrast adjustment}

APO) ... {Auto Power Off time setting}

. Lang) ... {system language}

* [F5) (Reset) ... {system reset operations}

* (Fg) (T-Lock) ... {Tutorial Lock}
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9-2-1
Memory Operations

9-2 Memory Operations

Use the Mem (Memory Usage) item to view current memory status and to delete certain data
stored in memory.

While the initial System Settings Mode screen is displayed, press (F1J(Mem) to display the
Memory usage screen.

Memor> Uszgs
atriz :
Statistics : TG
List File : 216
Y= [alLs : 214
137337 Brles Free
GEL | [mECA]

¢ To delete data

1. Use the @ and @ cursor keys to move the highlighting to the memory item whose
data you want to delete.
2. Press (F1) (DEL).*!

3. If you selected List File, Graph Memory, V-Win Memory, Picture or H-Copy Memory in
step 1, a menu appears so you can select which data you want to delete.

Input a number to specify the data and then press [Exg.

4. In response to the confirmation message that appears, press [Exg(Yes) to delete the
data you specified, or () (No) to cancel.

Pressing or (stFt) Es¢) (QUIT) returns to the initial System Settings Mode screen.

*1Pressing (F6)(DEL + A) deletes all the data in
the currently selected memory item.
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9-2-2
Memory Operations

* To view memory usage information

Use @ and ® to move the highlighting and view the amount of memory (in bytes) used for
storage of each type of data.

The following table shows all of the data types that appear on the memory status screen.

Data Type Meaning
Program Program data
Matrix Matrix memory data
Statistics Statistical calculations and graphs
List File List data
Y=Data Graph functions

Graph drawing conditions (View Window,

Draw Memory enlargement/reduction factor)

Graph Memory Graph memory data

V-Win Memory View Window memory data
Picture Picture memory data

Table Function Table & Graph data
Dynamic Graph Dynamic Graph data
Recursion Recursion Table & Graph data
Equation Equation calculation data
Algebra Algebra variable data

Alpha Memory Alpha memory data

Function Mem Function memory data
H-Copy Memory Screen shot transfer memory
System System Variable data

Pressing or (QUIT) returns to the initial System Settings Mode screen.
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9-3-1
System Settings

9-3 System Settings

H Contrast Adjustment

Use the (I (Contrast) item to adjust display contrast.

While the initial System Settings Mode screen is displayed, press (F2)(<Cm®) to display the
Contrast Adjustment screen.

Contrast
[41kex [BIKes
[T
Light Dark

IHITI

* The ® cursor key makes display contrast darker.

* The @ cursor key makes display contrast lighter.

e [F1J(INIT) returns display contrast to its initial default.

Pressing or (strFr) EsC) (QUIT) returns to the initial System Settings Mode screen.

You can adjust contrast while any screen besides the Main Menu is on the display by
pressing and then ® or @. To exit contrast adjustment, press again.

l APO Settings

You can specify either six minutes or 60 minutes as the Auto Power Off trigger time. The
initial default setting is six minutes.

While the initial System Settings Mode screen is displayed, press (F3](APO) to display the
APO Setting screen.

Autlo Power Off

Selling 5 Min.

E EQ

* [F1)(6) ... 6 minutes
* [F2(60) ... 60 minutes
Pressing or [swF1) Q) (QUIT) returns to the initial System Settings Mode screen.
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9-3-2
System Settings

H System Language Setting

Use Lang to specify the display language for built-in applications. You can also use add-ins
to install various other languages.

1. From the initial System Setting Mode screen, press (F4)(Lang) to display the system
language setting screen.

Larauaas
LEnali=hkhl

SFano
Deut=ch
Fransais
Italiano

ZE1 |

2.Use the @ and @ cursor keys to select the language you want, and then press
(F1)(Sel).

3. The pop up window appears using the language you selected. Check the contents and
then press [Esc).

Press or [sc) (QUIT) to return to the initial System Setting Mode screen.

# Installing a language with an add-in causes system language from an add-in language to
the installed language to be selected as the a built in language causes the add-in
system language automatically. Changing the language to be deleted.
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9-4-1
Reset

9-4 Reset

1. While the initial System Settings Mode screen is displayed, press (F5)(Reset) to display
the Reset Menu screen.

Aoobobeobodo ok Rk b ok ko
* FESET *

o R
Fl:Setur Dala

F2iMain Memories
F3:Storage Memories
Fd:Initialize

AU IMain 54 Pal Init |

* [F1)(S/V) ... {set up initialization}

J (Mam .. {main memory data clear}
* E3)(

* F4)(

Strg) ... {storage memory data and main memory data clear}
[F4) (Init) ... {all memory clear}

2. Press the function key that corresponds to the reset operation you want to perform.

3. In response to the confirmation message that appears, press [Exg(Yes) to perform the
reset operation you specified, or [Es¢)(No) to cancel.

4. A message appears to let you know when the reset operation is complete.
Press (MEN) to return to the Main Menu.
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9-5-1
Tutorial Lock

9-5 Tutorial Lock

You can temporarily disable the Tutorial Mode (for 180 minutes).

1. From the initial System Setting Mode screen, press (T-Lock) to display the Tutorial

Lock screen.

2. Pressing (F1)(Lock) displays the pop-up menu.

Tulorial Lock
Tutorial I= Enabled

Ll:u:l-:l

T + - 1 1 1
JDi=able TuLorial?

Yesi[EXE]
Mo :[ESC]

Lock]

3. Pressing (Yes) locks the Tutorial Mode so it cannot be used for 180 minutes.

Tutorial Lock
TuLorial Is Disabled

Femainder t18AMin.

Lackl

Pressing or (QUIT) returns to the initial System Settings Mode screen.

Attempting to enter the Tutorial Mode while Tutorial Lock
is enabled displays a screen that shows the remaining
Tutorial Lock time.

Press to return to the Main Menu.
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Chapter

Data Communications

This chapter tells you everything you need to know to transfer
programs between two CASIO Power Graphic calculators
connected using the cable that is equipped as a standard
accessory.

You can also use the cable to connect the calculator to a CASIO
Label Printer to print screen data.

To transfer data between a calculator and a personal computer,
you need to purchase the separately available CASIO FA-123
Connection Kit.

10-1 Connecting Two Units

10-2 Connecting the Unit with a CASIO Label Printer
10-3 Connecting the Unit to a Personal Computer
10-4 Performing a Data Communication Operation
10-5 Data Communications Precautions

10-6 Sending a Screen Shot

10-7 Add-ins

10-8 MEMORY Mode
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10-1-1
Connecting Two Units

10-1 Connecting Two Units

The following procedure describes how to connect two units with the connecting cable that
comes equipped as a standard accessory.

® To connect two units
1. Check to make sure that the power of both units is off.

2. Remove the covers from the connectors of the two units.

3. Connect the two units using the cable.

# Be sure you keep the connector covers in a # Keep the connectors covered when you are not
safe place so you can replace them after you using them.
finish your data communications.
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10-2-1
Connecting the Unit with a CASIO Label Printer

10-2 Connecting the Unit with a CASIO Label
Printer

After you connect the unit to a CASIO Label Printer with cable, you can use the Label Printer
to print screen shot data from the unit (see 10-6 Sending a Screen Shot). See the user’s
guide that comes with your Label Printer for details on how to perform this operation.

* The operation described above can be performed using the following Label Printer
models: KL-2000, KL-2700, KL-8200, KL-8700 (as of February 1999).

oTo connect the unit to a Label Printer
1. Check to make sure that the power of the unit and the Label Printer is off.

2. Connect the cable to the Label Printer.
3. Remove the cover from the connector of the unit.
4. Connect the other end of the cable to the unit.

5. Turn on the power of the unit, followed by the Label Printer.

e After you finish data communications, turn off power in the sequence: the unit first, and
then the Label Printer. Finally, disconnect the equipment.

# Be sure you keep the connector cover in a finish your data communications.
safe place so you can replace it after you

19990401
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10-3-1
Connecting the Unit to a Personal Computer

10-3 Connecting the Unit to a Personal
Computer

To transfer data and screen shots between the unit and a personal computer, you must
connect them through a separately available CASIO FA-123 Connection Kit.

For details on operation, the types of computer that can be connected, and hardware
limitations, see the user’s manual that comes with the FA-123.

Some types of data may not be able to be exchanged with a personal computer.

® To connect the unit to a personal computer
1. Check to make sure that the power of the unit and the personal computer is off.

2. Connect the personal computer to the FA-123 Connection Kit.
3. Remove the cover from the connector of the unit.
4. Connect the unit to the FA-123 Connection Kit.

5. Turn on the power of the unit, followed by the personal computer.

¢ After you finish data communications, turn off power in the sequence: the unit first, and
then the personal computer. Finally, disconnect the equipment.

# Be sure you keep the connector cover in a finish your data communications.
safe place so you can replace it after you
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10-4-1
Performing a Data Communication Operation

10-4 Performing a Data Communication
Operation

From the Main Menu, enter the LINK Mode. The following data communication main menu
appears on the display.

Data Communication

Fl:Tran=smit
FZ2iFeceive

ThHz [RECT]

* {TRNS}/{RecV} ... menu of {send settings}/{receive settings}

Communications parameters are fixed at the following settings.
e Speed (BPS):  38.4 kbps (sending a data)
9,600bps (sending a screen shot)
e Parity (PARITY): NONE

B Performing a Data Transfer Operation
Connect the two units and then perform the following procedures.

Receiving unit

To set up the calculator to receive data, press (F2) (Recv) while the data communication main
menu is displayed.

Feceiving...

Carncel sLAC]

The calculator enters a data receive standby mode and waits for data to arrive. Actual data
receive starts as soon as data is sent from the sending unit.
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10-4-2
Performing a Data Communication Operation

Sending unit

To set up the calculator to send data, press (F1)(TRNS) while the data communication main
menu is displayed.

Dat.a Communicalion

Press the number key that corresponds to the type of data you want to send.
* {Select} ... {selects data items and sends them}

e {Currnt} ... {selects data items from among previously selected data items and sends
them}

e {Backup} ... {sends all memory contents, including mode settings}
e {H-Copy} ... {selects H-Copy screen shot data and sends it}

¢ To send selected data items
Press (1](Select) or (2] (Currnt) to display a data item selection screen.

Data Select

Fra i Sl I[Le]

List

List 2

File 1

CAS

el [ A1l | [Trrzl

¢ {Sel} ... {selects data item where cursor is located}
e {All} ... {selects all data}
* {Trns} ... {sends selected data items}
Use the @ and @ cursor keys to move the cursor to the data item you want to select and

press [F1)(Sel) to select it. Currently selected data items are marked with “»”. Pressing
(Trns) sends all the selected data items.

* To deselect a data item, move the cursor to it and press (F1)(Sel) again.
Only items that contain data appear on the data item selection screen. If there are too many

data items to fit on a single screen, the list scrolls when you move the cursor to the bottom
line of the items on the screen.
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10-4-3
Performing a Data Communication Operation

oTo execute a send operation

After selecting the data items to send, press (Fg)(Trns). A message appears to confirm that
you want to execute the send operation.

D + P | +

Transmit 0OK7?

3
3 Yezi [EXE]
: Mo = [ESC]
Te1 TPt [Trrzl
* Exg(Yes) ... sends data
* [Es¢J(No) ... returns to data selection screen
Press [xg(Yes) to send the data. Transmittina. ..
Cancel:[AC]

* You can interrupt a data operation at any time by pressing (Ac].

The following shows what the displays of the sending and receiving units look like after the
data communication operation is complete.

Sending Unit Receiving Unit
= — = —
Comrletel ComFlete!
Fre=s=: [ESC] Fre=s=s:[ESC]

Press to return to the data communication main menu.
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10-4-4
Performing a Data Communication Operation

¢ To send backup data
This operation allows you to send all memory contents, including mode settings.

While the transmit data type selection menu is on the screen, press (3] (Backup), to display
the screen shown below.

D+ - . + 2

Backur 0Ok
Yesi[EXE]

E Mo = L[ESC]

ol | L —

TEHz [Recl]

Press [exg(Yes) to start the send operation.

The following shows what the displays of the sending and receiving units look like after the
data communication operation is complete.

Sending Unit Receiving Unit
= —_— = —
ComFlele! ComFlele!
Fre=s=: [ESC] Fres=s:[ESC]

Press to return to the data communication main menu.

# Data can become corrupted, necessitating a Make sure that the cable is securely connected to
RESET of the receiving unit, should the both units before performing any data communi-
connecting cable become disconnected during  cation operation.
data transfer.
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10-5-1
Data Communications Precautions

10-5 Data Communications Precautions

The following are the types of data items that can be sent.

names

(All add-in applications are listed.)

Data ltem Contents Oe/r(]aer\évkritf Pgﬁz\évgzd
Program tames | Brogan oy
Mat n Matrix memory (A to Z) contents Yes
List n List memory (1 to 20) contents Yes
List File n List file memory (1 to 20) contents Yes

Graph expressions, graph write/
Y=Data non-write status, V-Window contents, No
zoom factors
Graph Memory n | Graph memory (1 to 20) contents Yes
V-Win Memory n V-Window memory contents No
Picture n Picture (graph) memory (1 to 20) data No
Dynamic Graph Dynamic Graph functions Yes
Equation Equation calculation coefficient values No
Alpha Memory Variable memory contents No
Function Mem Function memory contents No
CAS CAS formula data contents No
Algebra Algebra data contents No
H-Copy Memory n | H-Copy (screen shot) Memory data No
(1 to 20)
Add-in application | Add-in application data No

*I' No overwrite check: If the receiving unit already contains the same type of data, the
existing data is overwritten with the new data.

With overwrite check: If the receiving unit already contains the same type of data, a
message appears to ask if the existing data should be overwritten with the new data.

Data i Overurile Check
ata item name —— [Mat. A

Altread» Exist=
Qverwrite OK?

Fi: Ye=

FE tHo

ESC:Cancel

VEZ | I
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10-5-2
Data Communications Precautions

 [F1)(YES) ... {replaces the receiving unit's existing data with the new data}
* [Fg)(NO) ... {skips to next data item}

*2 With password check: If a file is password protected, a message appears asking for input
of the password.

Name of password protected file ___| ?EHEFEM Marme

=
Password input field __ ?555'-*":""1 :

[EvEL |

After inputting the password, press [exg.

Note the following precautions whenever you perform data communications.

* An error occurs whenever you try to send data to a receiving unit that is not yet standing
by to receive data. When this happens, press to clear the error and try again, after
setting up the receiving unit to receive data.

* An error occurs whenever the receiving unit does not receive any data approximately six
minutes after it is set up to receive data. When this happens, press to clear the error.

* An error occurs during data communications if the cable becomes disconnected, if the
parameters of the two units do not match, or if any other communications problem
occurs. When this happens, press to clear the error and correct the problem before
trying data communications again. If data communications are interrupted by key
operation or an error, any data successfully received up the interruption will be in the
memory of the receiving unit.

* An error occurs if the receiving unit memory becomes full during data communications.
When this happens, press to clear the error and delete unneeded data from the
receiving unit to make room for the new data, and then try again.
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10-6-1
Sending a Screen Shot

10-6 Sending a Screen Shot

Use the following procedures to send a hardcopy of the screen directly to a connected
personal computer (or CASIO Label Printer) or to save a screen shot in memory to send
later. Screen shots can also be sent to a CASIO Label Printer.

Use the LINK Mode set up (] (F3)(SET UP)) to specify whether you want to send the
screen shot now or save it in memory.

e H-Copy
¢ {Dirct}/{Mem} ............. {direct send}/{save}

® To send a screen shot directly to a connected computer (or CASIO Label
Printer) (Direct)

1. Connect the unit to the computer (or CASIO Label Printer).

On the computer (or CASIO Label Printer), perform the procedures required to set it up
to receive data.

2. Display the screen you want to send.

3. Press (T (F8) (H-COPY).

® To save a screen shot in memory (Memory)
1. Display the screen you want to save.

2. Press (Fg) (H-COPY).

* You can store up to 20 screen shots in memory. Saved screen shots are automatically
assigned file names from Hcopy1 to Hcopy20.

# You cannot send the following types of # The flashing cursor is not included in the screen

screens to a computer or a Label Printer. image that is sent from the unit.

* The screen that appears while a data # You cannot use 6mm wide tape to print a screen
communication operation is in progress. shot of a graph.

¢ A screen that appears while a calculation is
in progress.

* The screen that appears following the reset
operation.

e The low battery message.
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10-6-2
Sending a Screen Shot

® To send a saved screen shot to a computer or CASIO Label Printer

1. Connect the unit to the computer (or CASIO Label Printer). On the computer (or CASIO
Label Printer), perform the procedures required to set it up to receive data.

2. In the LINK Mode, press (F1)(TRNS) (4] (H-Copy) to display of list of screen shots in
memory.

Egta Select

COF>
HooF»3
HooF»d
HooR=5
HooF g

[Trrzl

3. Use the @ and @ cursor keys to highlight the name of the screen shot you want to
send, and then press (Fg)(Trns).

Transmitting...

Cancel I=s Disabled
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10-7-1
Add-ins

10-7 Add-ins

Add-in capabilities let you install separately available applications and other software to tailor
the calculator to suit your particular needs.

Add-ins are installed from a computer using the data communication described on page
10-4-1.

The following are the types of software that can be installed as add-ins.

e Add-in Application

After you install an application, its icon appears in the Main Menu, and you can run it just as
you would a built-in application.

e Built-in Application Upgrades

These are upgrades for the applications that are pre-programmed in the calculator's ROM.
The icon of the upgrade replaces the icon of the original application.

® On-screen Message Language Data

This data required to display on-screen messages in other languages. Installing this data
causes all on-screen messages to appear in the corresponding language.

19990401
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10-8-1
MEMORY Mode

10-8 MEMORY Mode

This calculator has two separate memory areas: a “current area” and a “storage area.” The
current area is a work area where you can perform input data, perform calculations and run
programs. Data in the current area is relatively safe, but it can be deleted when batteries go
dead and when you perform a full reset.

The storage area uses “flash memory,” so data is safe even when power is interrupted.
Normally, you would use the storage area for data you need to store securely for long periods
and load into the current area only when you need it.

Use the MEMORY Mode to transfer data between the current area and storage area, and to
perform other memory management operations.

From the Main Menu, select the MEMORY icon to enter the MEMORY Mode and display its

initial screen.

Memor» Manager
Fl:Proaram Files
FZ:Backur
FIiOrtimization
FROGIERCEIOE T

e {PROG} ...... {program file save, load, delete, search}

* {(BACK} ...... {current area data backup and restore}

* {OPT} ......... {optimization of the storage area}

H Storing and Loading Program Files

Use the following procedures to store a current area program file into the storage area, and
to load a file from the storage area into the current area.

19990401
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10-8-2
MEMORY Mode

¢ To store a program file into the storage area
1. On the initial MEMORY Mode screen press (F1)(PROG).
* This displays a list of program files that are in the current area.*’

Curtent. Area

TEST : 2d

145765 BrlesFres
ZEL |DEL IDELA] SRC [SAUEISTRG]

2. Select the program file you want to store.

 Use the cursor @ and @ keys to highlight the name of the program file you want to
store, and then press (F1)(SEL).

3. Press (F5) (SAVE).

The message “Complete!” appears when the store operation is finished.
Press to return to the screen displayed in step 1.

A “Memory ERROR” occurs and the store operation is terminated if the storage area
becomes full.

The following message appears if there is already a program file in the storage area with the
same name as the program file you are trying to save.

+ (]

C

[SAMFLE 1.
LHAlreads Exists
Qverwrite OR7Y

Yeszi[ExXE]
Mo :[ESC]

Press (g (Yes) to save the new program file, or [Esg)(No) to cancel the save operation.

*1The screen appears as shown below if there Current. Ares
are no program files in the current area when
you start the save operation. Mo Programs

19990401
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10-8-3
MEMORY Mode

¢ To load a program file from the storage area
1. On the initial MEMORY Mode screen press (F1)(PROG).

2. Press [F§) (STRG).
 This displays a list of program files that are in the storage area. *'

Storage Area

T85175 BrxtesFres
ZEL |DEL IDELA] SRC ILOADICRHT]

3. Select the program file you want to load.

» Use the cursor @ and @ keys to highlight the name of the program file you want to
load, and then press (F1)(SEL).

4. Press (F5) (LOAD).

The message “Complete!” appears when the load operation is finished.
Press to return to the screen displayed in step 1.

A “Memory ERROR” occurs and the load operation is terminated if the current area becomes
full.

The following message appears if there is already a program file in the current area with the
same name as the program file you are trying to load.

S [ |

LH [LSAMFLE T
Already Exists

Overurite QK7
Yesi [EXE]
Mo = [ESC]

Press [xg(Yes) to load the new program file, or Esc}(No) to cancel the load operation.

*1The screen appears as shown below if there Storagse Ares
are no program files in the storage area when
you start the load operation. Mo Frosrans
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10-8-4
MEMORY Mode

H Deleting Program Files

Use the following procedures to delete individual files or all files in the current area or
storage areas.

® To delete a current area program file
1. On the initial MEMORY Mode screen press [F1)(PROG).

* This displays a list of program files that are in the current area.

2. Use the cursor @ and @ keys to highlight the name of the program file you want to
delete, and then press (F2J(DEL).

L = +

q Delete Prosram?

| West[EXE]
Mo = [ESC]

* Press [Exg(Yes) to delete the program file.
* Press (s¢)(No) to cancel the delete operation.

® To delete a storage area program file
1. On the initial MEMORY Mode screen press [F1)(PROG).

2. Press [F) (STRG).
* This displays a list of program files that are in the storage area.

3. Use the cursor @ and @ keys to highlight the name of the program file you want to
delete, and then press (F2J(DEL).

* Press [Exg(Yes) to delete the program file.
* Press (s¢)(No) to cancel the delete operation.

¢ To delete all the program files in the current area
1. On the initial MEMORY Mode screen press [F1)(PROG).
e This displays a list of program files that are in the current area.

2. Press (F3](DEL-A). b it
..'! DeleTFﬁl

FProa
] Yesi[EXE]
CESC]

* Press [Exg(Yes) to delete all the program files in the current area.
* Press [s¢)(No) to cancel the delete operation.

19990401
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10-8-5
MEMORY Mode

¢ To delete all the program files in the storage area
1. On the initial MEMORY Mode screen press (F1)(PROG).

2. Press [F6) (STRG).
e This displays a list of program files that are in the storage area.

3. Press (F3) (DEL-A).

* Press [exg (Yes) to delete all the program files in the storage area.
* Press (No) to cancel the delete operation.

H Searching for a Program File

Use the following procedures to search for a specific program file in the current area or in the
storage area.

® To search for a program file in the current area *'

Example To search for all program files in the current area whose names begin
with the letter “C”

1. On the initial MEMORY Mode screen press [F1)(PROG).
e This displays a list of program files that are in the current area.

2. Press (F4) (SRC).
e Input the letter “C” for the keyword.

Curtent. Areas
q kerword?
TLCH ]

* The first program file name that begins with the letter “C” appears highlighted on display.

Current. Hrea

TEST =t
*1You can input up to eight characters for the The message “Not Found” appears if there are no
keyword. program file names that match your keyword.

19990401
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10-8-6
MEMORY Mode

e To search for a program file in the storage area

0o 000
Example  To search for all program files in the storage area whose names begin
with the letter “S”

1. On the initial MEMORY Mode screen press [F1)(PROG).

2. Press [Fg) (STRG).
* This displays a list of program files that are in the storage area.

3. Press (F4) (SRC).
e Input the letter “S” for the keyword.

* The first program file name that begins with the letter “S” appears highlighted on display.

Storage Area
TEST : 54

Press @ or [F1)(SRC) to highlight the next file name that matches your keyword.
Press @ to highlight the previous file name that matches your keyword.

The message “Not Found” appears if there are no program file names that match your
keyword.

Press to exit the search.

19990401
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MEMORY Mode

H Backing Up Current Area Data

You can back up all the data in the current area and store it in the storage area. Later you
can restore the backed up data to the current area when necessary.

e To back up current area data
1. On the initial MEMORY Mode screen press (F2) (BACK).

e Screen A appears if there is already backup data in the storage area. Screen B
appears if there is no backup data in the storage area.

Screen A Screen B
Backur Backur
Backur Data Existls Ho Backur [Dala
In Storase Area In Staorase Area
ZAUEILOADI DEL | ZALE|

2. Press (F1) (SAVE) to backup the data.

The message “Complete!” appears when the backup operation is finished.
Press to return to the screen displayed in step 1.
The following message appears if there is already backup data in the storage area.

B 1
Overwrite 0OK7?

Yesi[EXE]
Mo :[ESC]

Press [exg(Yes) to back up the data, or [Es¢)(No) to cancel the backup opration.

A “Memory ERROR” occurs when there is not enough space available in the storage area to
complete the backup operation.

19990401
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10-8-8
MEMORY Mode

¢ To restore backup data to the current area
1. On the initial MEMORY Mode screen press (F2)(BACK).

* On the screen that appears, you can confirm whether or not there is backup data in
the storage area.

2. Press (F2) (LOAD).

* A message appears to confirm whether or not you really want to restore the backed
up data.

E 1
Overurite 0OK7?

West[EXE]
Mo = [ESC]

Press [exg(Yes) to restore the data and delete any data currently in the current area.
Press [Es¢)(No) to cancel the data backup operation.

The message “Complete!” appears when the restore operation is finished.

Press to return to the screen displayed in step 1.

¢ To delete backup data from the storage area
1. On the initial MEMORY Mode screen press (F2) (BACK).

¢ On the screen that appears, you can confirm whether or not there is backup data in
the storage area.

2. Press (F3)(DEL).

* A message appears to confirm whether or not you really want to delete the backed
up data.

B

Delete
E BackuF
Yesi[EXE]
Mo =[ESC]

Press (exg(Yes) to delete the backed up data from the storage area.
Press [Es¢)(No) to cancel the backup data delete operation.
The message “Complete!” appears when the delete operation is complete.

Press to return to the screen displayed in step 1, which now contains the message “No
Backup Data”

19990401
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10-8-9
MEMORY Mode

B Optimizing the Storage Area

Storage area memory can become fragmented after many store and load operations.
Fragmentation can cause blocks of memory to become unavailable for data storage.
Because of this, you should periodically perform the storage area optimization procedure,
which rearranges the data in the storage area and makes memory usage more economical.

® To optimize the storage area
On the initial MEMORY Mode screen press (F3)(OPT) to start storage area optimization.

Ore Moment FPlease

N 2 0

The message “Complete!” appears when the optimize operation is complete.
Press to return to the initial MEMORY Mode screen.

19990401
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a-1-1

Error Message Table

1 Error Message Table

Message

Meaning

Countermeasure

Syntax ERROR

* lllegal syntax
e Attempt to input an illegal
command

* Press to display the error

and make necessary correc-
tions.

e Check input values and make

Goto n.

@ No program stored in program
area Prog "file name”.

Ma ERROR e Calculation result exceeds the X
display range. corrections 19 ensure that
e Calculation is outside the input \(alges are within allowable
. limits.
range of a function.
e Mathematical error (division by
zero, etc.)
e Sufficient precision could not be
obtained for X calculation,
differential calculation, etc.
e Solution could not be obtained
for equation calculation, etc.
Go ERROR @ No corresponding Lbl n for @ Correctly input a Lbl n to corres-

pond to the Goto n , or delete
the Goto n if not required.

@ Store a program in program
area Prog “file name”, or delete
the Prog “file name” if not
required.

Nesting ERROR

e Nesting of subroutines by Prog
"file name” exceeds 10 levels.

e Ensure that Prog "file name” is
not used to return from
subroutines to main routine. If
used, delete any unnecessary
Prog "file name”.

* Trace the subroutine jump
destinations and ensure that no
jumps are made back to the
original program area. Ensure
that returns are made correctly.

Stack ERROR

e Execution of calculations that
exceed the capacity of the
stack for numeric values or
stack for commands.

* Simplify the formulas to keep
stacks within 10 levels for the
numeric values and 26 levels
for the commands.

¢ Divide the formula into two or
more parts.

19990401
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a-1-2

Error Message Table

Message Meaning Countermeasure
Memory e Operation or memory storage e Keep the number of variables
ERROR operation exceeds remaining you use for the operation within

memory capacity. the number of variables
currently available.

e Simplify the data you are trying
to store to keep it within the
available memory capacity.

e Delete no longer needed data
to make room for the new data.

Argument * Incorrect argument specification * Correct the argument.
ERROR for a command that requires an

argument.
Dimension e lllegal dimension or list used e Check the matrix or list
ERROR during matrix calculations. dimension.

Range ERROR

@ Input of an improper V-Window
value.

@ V-Window range settings
exceeded when a graph is
redrawn.

@ Input of an improper value on the
range screen and use of that
value for execution.

(1 Change the V-Window value so
it is within range.

@ Redraw using the proper
settings.

@ Input a proper range value.

specified for the Complex Mode
setting on the SET UP screen,
even though the argument is a
real number.

@ Calculation that produces a
complex number when Real is
specified for the Answer Type
setting on the SET UP screen,
even though the argument is a
real number.

Condition e Execution of a calculation or e Check the conditions and make

ERROR function before all conditions any necessary corrections.
required for execution are met.

Non-Real (1 Calculation that produces a (1 Change the Complex Mode

ERROR complex number when Real is setting to something other than

Real.

@ Change the Answer Type
setting to something other than
Real.
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Error Message Table

Message Meaning Countermeasure
Complex * Use of a list that contains e Change all data in the list to
Number In List complex numbers in a real real numbers.

number calculation.
Complex e Use of a matrix that contains e Change all data in the matrix to
Number In complex numbers in a real real numbers.
Matrix number calculation.
Can’t Solve! * Solve could not obtain a * Change the specified range.
Adjust Initial solution within the specified e Correct the input expression.
Value Or range.
Bounds. Then
Try Again
No Variable e No variable specified within a e Specify a variable for the graph
graph function being used for function.
Dynamic Graph.
e No variable within a Solve
equation.
Iteration (1 No convergence of Solve (1 Change the initial estimated
ERROR solutions. value to one that is nearer to
the solution.
@ No integration or differential @ Increase the tol value to reduce
calculation solution that precision.
satisfies operation ending
condition (rol value).
Com ERROR * Problem with cable connection e Check the cable connection.
or parameter setting during
program data communications.
Transmit * Problem with cable connection e Check the cable connection.
ERROR or parameter setting during data
communications.
Receive e Problem with cable connection e Check the cable connection.
ERROR or parameter setting during data
communications.
Memory Full e Memory of receiving unit e Delete some data stored in the
became full during program receiving unit and try again.
data communications.
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o-1-4

Error Message Table

Message

Meaning

Countermeasure

Download
ERROR

Data communication cable
disconnect during add-in
installation, or incorrect
data transfer conditions.

Press [xg and try again.
Press and try again.

Model
Mismatch

Attempt to perform back up

between two different models.

Use two identical models.

Overflow
ERROR

Overflow of the calculation
range in the Algebre Mode.

Correct the input expression.

Domain
ERROR

Overflow of the input element
range in the Algebre Mode.

Correct the input expression.
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a-2-1

Input Ranges
2 Input Ranges
Function Input range fo_r real Intgr_nal Precision Notes
number solutions digits

However, for tanx:

sinx (DEG) Ixl <9 x (109)° As a rule, IxI & 90(2n+1):DEG

cosx (RAD) Ixl < 5 x 107rad 15 digits | Precisionis | lxl ¥ w2(2n+1):RAD

tanx (GRA) Ixl < 1 x 10"°%grad +1 at the lxI ¥ 100(2n+1):GRA

10th digit. * Complex numbers can be

used as arguments.

sin~"x

<

cos™'x =1

tan~'x x| <1 x 1Q100 * Complex numbers can be
used as arguments.

For sinh and tanh, when
sinhx x =0, errors are
coshre | ' =230.2585002 cumulative and precision

" " is affected at a certain
point.

* Complex numbers can be
tanhx bel <1 <101 used as arguments.
sinh™'x x| <5 x 10%
cosh™'x 1= x<5x 10% , ,

. * Complex numbers can be
tanh~x el <1 used as arguments.
logx 1% 10%°< x <1 x 1019 . . * Complex numbers can be
Inx - used as arguments.
10° -1 x 10" <x <100
o —1 x 10'% " " * Complex numbers can be
< x < 230.2585092 used as arguments.
VX 0sx<1x10'
2 " ! * Complex numbers can be
s bel <1 x 10%° used as arguments.
1/x el <1 x 10", x %0
3 " ! * Complex numbers can be
VX bl <1 10% used as arguments.
/ 0=x=69
x. . . n n
(x is an integer)
Result < 1 x 101
nPr n, r (n and r are integers)
nCr Osr=sn,
n<1x10"
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Input Ranges

Function

Input range for real
number solutions

Internal
digits

Precision

Notes

Pol (x, y)

VZ )2 < 1x 1000

15 digits

As a rule,
precision is
=1 at the
10th digit.

Rec
(r,6)

Irl <1 x 10100

(DEG) 161 <9 x (10°)°
(RAD) 161 <5 x 107z rad
(GRA) 161 <1 x 10'°grad

However, for tan:

16 1% 90(2n+1):DEG
10| ¥ n/2(2n+1):RAD
16 1% 100(2n+1):GRA

09 9

05 9

lal, b, ¢ <1 x 10100
0=sbh,c

Ixl <1 x 1010
Sexagesimal display:
Ixl <1 x 107

x> 0:
-1 x 10" < ylogx < 100
x=0:y>0
x<0: ]

=n, —— (n is an integer
Y 2n+1 (or a fractior?)
However;

1 x 10‘°°<17Iog lxl < 100

* Complex numbers can be
used as arguments.

Ny

y>0:x%0

~1x 10 <L 1ogy < 100
y=0:x>0

y<0:x=2n+1,

n
(n ¥ 0, nis aninteger or a
fraction)

However;
~1x 10" <L 1og Iyl < 100

* Complex numbers can be
used as arguments.

C

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

* Errors may be cumulative and precision may be affected by / (x*), *Vy, x/, *Vx and other functions
that require internal continuous calculations, and by calculations involving complex numbers.
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Input Ranges
Function Input range
Binary, Values fall within following ranges after conversion:
octal, DEC: 2147483648 = x =2147483647
decimal, BIN: 1000000000000000 = x
hexadecimal =1111111111111111 (negative)
calculation 0=sx=0111111111111111 (O, positive)

OCT: 20000000000 = x = 37777777777 (negative)
0=xs=s17777777777 (0, positive)

HEX: 80000000 = x = FFFFFFFF (negative)
0 = x = 7FFFFFFF (0, positive)
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o-3-1
Specifications

3 Specifications

Variables: 28

Calculation range:
+1 x 107° 10 £9.999999999 x 10% and 0. Internal operations use 15-digit mantissa.

Exponential display range: Norm 1: 102> [xI, x| = 10"
Norm 2: 107°> Ixl, IxI =2 10

Program capacity: 144 kbytes (max.)

Power supply:
Main: Four AAA-size batteries (LRO3 (AM4) or R0O3 (UM-4))
Back-up: One CR2032 lithium battery

Power consumption: 0.2 W

Approximate battery life
Main:
LRO3 (AM4): 230 hours (continuous display of main menu)
150 hours continuous operation (5 minutes calculation, 55 minutes display)

R03 (UM-4): 140 hours (continuous display of main menu)
90 hours continuous operation (5 minutes calculation, 55 minutes display)

Back-up: 2 years

Auto power off:
Power is automatically turned off approximately six minutes or 60 minutes after last
operation.

Ambient temperature range: 0 °C to 40 °C

Dimensions: 19.5 mm (H) x 82 mm (W) x 178 mm (D)
84" (H) x 3 /4" (W) x 6 /8" (D)

Weight: Approx. 213 g (including batteries)
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Specifications

Data Communications

Method: Start-stop (asynchronous), half-duplex

Transmission speed (BPS): 38400 bits/second (normal)
9600 bits/second (H-Copy & Send/Receive)

Parity: None
Bit length: 8 bits
Stop bit:

Send: 3 bits

Receive: 2 bits

Includes parity (None) 1-bit

X ON/X OFF Control: None
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Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

4 Index

o-4-1
Index

Symbols

ALISt . 3-2-7
X calculation........ccccceeeiiininnn. 2-5-10
A

Absolute value ..., 2-6-2
Add-iNS oo 10-7-1
Algebra Mode .........coooviiiiiiiiiiiiiinnnn. 7-2-1
Algebra Mode operation ................... 7-1-2
Angle unit........ccccoeiiiiiiiiins 2-3-1, 2-4-2
ANS o, 2-2-5
Answer function .............ccccceeeeei 2-2-5
Answer memory .........cccceeeeennn. 2-2-5,7-1-5
APO settings .....ccooeviieeeeeiiiiieeeees 9-3-1
Argument ... 2-6-2
Arithmetic calculations ...................... 2-1-1
Asymptotes ........ccccvviiiiiiiiieineeee, 5-11-21
Auto Mode .....ccoeeeeeiiii, 7-3-8
Auto power off ......cccvveviveennnnn. 9-3-1, a-7-5
Axis of symmetry ......ccccceveveneennnn. 5-11-20
B

Backingupdata............ceeee. 10-8-7
Backup data, sending .............. 10-4-4
Bar graph ... 6-2-1
Binary calculation ...........cccccccceiiinis 2-7-1
BOX ZOOM ..o, 5-2-7
C

Calc Window .........cevvveeeeeveeeennnn. 5-2-12
Calculation execution indicator ......... 1-2-5
Calculation priority sequence ........... 2-1-3
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Calculation results of a paired-variable

graph ......ccooceeiiiiis 6-3-11, 6-4-2
Calculation results of a single-variable
graph ... 6-2-4, 6-4-2
CAS MOdE ......oeeieeiiiiiiiee e 7-1-1
Catalog ...oooceeeeeeeee e 1-3-5
Cell, editing ....cceeeeeeeeiieeeeeeeeee, 3-1-3
Center ... 5-11-19
Circle oo, 5-1-5
Clipboard ........ccooiiiiiiieiiiiiieee e 1-3-4
Column operations..........ccccooccveeeeennns 2-8-9
Combination .........ccccoeeeiiiiiiiienees 2-4-9
Comments ........ooooiiiiiiieeieiieeeees 5-10-3
Complex number calculations............ 2-6-1
CONICS Mode.........ovveeeeeiiiieeeeeee 5-1-5
Conjugate complex number .............. 2-6-3
Connecting the unit to a personal
COMPULET ..o 10-3-1
Connecting the unit with a CASIO Label
Printer ... 10-2-1
Connecting two units ............c.c...... 10-1-1
Continuous calculations........... 2-2-5,7-1-5
Contrast adjustment ............ccccceeeennee 9-3-1
Coordinate conversion ............ 2-4-2, 2-4-8
Coordinate rounding ............cccvveeeenn. 5-11-7
Coordinates for given points ......... 5-11-13
Coordinates on a grah line................ 5-11-1
COopYy range ......ccceeeeeiiiiiiieee e 1-3-4
Copying a regression graph formula
................................................... 6-3-11
Copying a table column to a list ........ 5-7-8
Corrections .......ccccceeviiiieiiiiieeeeee 1-3-4
Cubic regression graph ..................... 6-3-7
Current area .......cccccvvveeeeeeeeeenennnnnn. 10-8-1
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Index

D File name, editing ..........ccccciiiiiinenen. 8-4-2

File name, registering ............. 8-1-1, 8-1-2
Data communication operation ........ 10-4-1 Flash memory .......cccccoeviiiiiiiencnnns 10-8-1
DATA ERROR message.................... a-6-1 FMEM ..o 2-2-2
Debugging ......ccccceeiiiiiiiiice 8-3-1 FOCUS ..cvveetiecieecee e 5-11-18
Decimal calculations ............cccccoeee.. 2-7-1 Formula memory ........ccccccevveeeueenneen. 7-1-3
Decimal places ..........cccccee.e. 2-1-2, 2-3-1 Formula number area ....................... 7-1-1
Degrees/minutes/seconds ...... 1-2-5, 2-4-2 Fraction .......cccoocevvveeieiiinenn. 1-2-5, 2-4-10
Derivative item ..................... 5-7-3, 5-11-3 Freehand drawing ..........cccevvveviinnnnes 5-10-5
Determinant ............cccooeiiiiiiiinnn, 2-8-18 Function analysis ...........ccccceeeenen. 5-11-1
Differential calculations..................... 2-5-2 Function memory ........cccoceeeevenneenn.n. 2-2-2
DirectriX ......ooovvveeeiiiiiiceeeeeeeee, 5-11-20 Function menu...................... 1-2-3, 5-2-11
Display format ..., 2-3-1 Function, edit/change/delete ............ 5-3-3
Display screens .........cccccvveeeeeeeeennnn. 1-2-3
Draw/non draw status of a graph ...... 5-3-4 G
Drawing aline ........cccccccviiiinieeennnen. 5-10-1
Dual graph ..., 5-5-1 Generating atable .........o..ooewee.
DYNA MOGE vverrereereeeeeees e 5.g-1  Grapn background ..o
Dynamic graph ........ccccoeecvveeeiininneenn. 5-8-1 Graph function, recall.........ccccesooove
Dynamic graph functions in a program Graph functions in a program

.................................................... 8-6-5  Graph functions, store ......................
Dynamic graph memory ................... 5-8-6 Graph memory ........................

Graph parameters, changing
E Graph sCreen ........ccccccceiiieeeeeeeeeeen,
Graphtotable ......ccccoeeeiiiiiiiiiiiins
Eccentricity ........ooooiiiiiii 5-11-21 Graph type, SPeCifying ...........coovv.....
Editing calculations ............ccccccceee. 1-3-1 Graph, store/recall ...........cooocovvvrree..,
EllipSe .o 5-1-5 Graph-Table inKiNg ..........ovvrrverreen..
ENG oo 2-3-2, 2-4-11 GRPH-TBL Mode ..o
EQn memory ... 7-1-4
EQUA Mode.........ccooviieeieeeeeee, 4-1-1 H
Error message ........ccccceeeeeen. 2-1-5, a-1-1
Estimated value .........c.cccoeveveeveeene. 6-4-4  Hexadecimal calculation ......... 1-2-5, 2-7-1
Exponential function ..........cococevee... 2-4-4  High degree equations...................... 4-2-1
Exponential regression graph ........... 6-3-8 Histogram .........cccceveviiiiiiiiis 6-2-1
Hyperbola ... 5-1-5
F Hyperbolic function (HYP) ...... 2-4-2, 2-4-5
Factor zoom .........cccceeeiiiiiiieeee, 5-2-919990401
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| Low battery message ............. 1-8-2, a-7-1
[CON oo, 1-2-1 M
Imaginary part ........ccccoeiiiiiiieeeeeen 2-6-3 .
IMplicit fUNCHON ..vvvveeescceervveceee 5-11-17 VAN SCIEEN covnn o5
INEQUAIILY +vverrveeeeee oo 5.3-0  Manualgraphing .............oooovvvvvnneens 5-6-1
Manual Mode ........ccceeeeiiiiiiiiiiiins 7-3-6
Input area ......cccccoeevviiiiiiiieeeee 7-1-1
MatANS ... 2-8-1
Input ranges ........ooooeeiiiiiiiiieeeeeeeen a-2-1
Inbutting calculations 1-3-1 Matrices using matrix commands
putting > e e 2-8-10, 2-8-13
Integral.value for a .g|ven range ... 5-11-15 Matrix arithmetic operation ............. 2-8-17
Integratfon CalCUIALON wovroo v 257 Matrix iNVersion ..........cccccceeeveeeeeenes 2-8-19
Integration graph ..........ccocceeeiviineeenn. 5-6-3 Matrix row operations in a program .. 8-6-1
:ntercep;:s """ be """" AR 24 2_121 _419 Matrix transposition ...............cc........ 2-8-18
Inverse yperbolic unfctlor: """ e 2_4_2 Matrix, dimension ................. 2-8-2, 2-8-12
[ tri o] R -4-
nverse trigonometric function Matrix, inputting and editing .............. 2-8-2
Maximum/minimum value calculation
K
Key markings .......ccoceeveveeeveeeeenannes 1.1.3  Med-box graph
KEY taDIE vvooeveeeeee e 1.1.p ~ Med-Med graph
MEMOTY ...
L Memory capacity
Memory Mode
Latus rectum .......cccceeveeiiiiiiininnnns 5-11-18 Memory operations ..........ccccceeecuveeenn. 9-2-1
Line graph .......cooocvmeeieinieeeeeee 6-2-3 Menu bar command..............cccoc...e. 1-2-3
Linear equation ..........ccccoeccvveeeeinnnnen. 7-3-2 Mode Sset Up ..ocooveeeeeeiiieee e 1-7-1
Linear inequality ........cccoeeviiieenineen. 7-3-2 Modified box graph ..........cccccceeeennen. 6-2-2
Linear regression graph .........ccc........ 6-3-6 Multi-Replay ......coeeeeveeeiiiiiiiiiiiieeee. 1-3-3
LINKMode ........cccoooiiiiiiiiiiiiies 10-4-1 Multiple graphs .......ccccceeeeeiveecnenne. 6-3-12
List data, manipulating ...................... 3-2-1 Multiplication sign ..........ccccocerererenne. 2-1-5
List files, switching ............c.cocoinien. 3-4-1 Multistatements ...........cccccceveeveneneee. 2-2-7
List sort functions in a program ........ 8-6-8
List, arithmetic calculations............... 3-3-1 N
List, inputting and editing .................. 3-1-1 .
Logarithmic function ...............cc........ 2-4-4 Natura.\l result display area ................ 71
Logarithmic regression graph ......... 6-3-8 Negative value .........ccccccovriiiiiiiiinnnns 2-7-4
. : Norm 1/2 mode ........cccceeeenneee 1-2-4, 2-3-2
Logical operation ...........ccoeeeeiiinnnnnn. 2-7-4 _
Logistic regression graph................. 6310  Normaldisplay............ 1-2-4,2-1-2,2-3-2
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Normal distribution curve................... 6-2-3
Normal probability plot ...................... 6-2-1
Number system ........cccoovvvveeennnnnnnenn. 2-7-3
Number system transformation......... 2-7-5
Numeric calculations (NUM) ............. 2-4-1
o)
Octal calculations ..........ccccceeeeeinneenn. 2-7-1
Optimizing the storage area............ 10-8-9
Option (OPTN) menu .........cccceeeeneee. 1-4-1
Output area.........ccoovvvvvevirviiccen, 7-1-1
OVErflow ...coeveeeiicccieeeee e, 2-1-5
Overwrite the graphs ..........cccoceeenee. 5-6-5
P
P button .....ccooeeveiiiie a-6-1
Paired-variable statistical graph ........ 6-3-1
Parabola ... 5-1-5
Parametric function .........cccccceeeee. 5-3-2
Parentheses ......cccccoevvvviiiiciiiiieiiene, 2-1-1
Password ............eeeeiiiiiiiiiiieee e 8-4-3
Pasting text ........ccccvviiieeiiie 1-3-5
Permutation .........cccccooviiiiieennnnnn. 2-4-9
Picture memory ........cccoceieieeeiiennn. 5-4-1
Plot .. 5-1-4
Point of intersection of two graphs

................................................ 5-11-11
Polar coordinate function .................. 5-3-1
Polar form transformation ................. 2-6-4
POLY L. 4-2-1
Power regression graph .................... 6-3-9
Power supply ......ccccoovmmimiieiiiieeen a-7-1
PRGM Mode .......ccceeiiiiiieeeeiieeen 8-1-1
Probability distribution graph ............ 6-4-7
Probability/distribution calculations

(4 510] =) I 2-4-1, 6-4-5
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Residual calculation ...............c......... 6-3-10 T
ROOt ..o 5-11-9
Row calculations .........cccccoeeeeeeinnnn. 2-8-5 Table & Graph functions in a program
RUN-MAT Mode ... Dfa] e 8-6-6
Table range .......ccccccevviiiiiiiiiii 5-7-1
S Table, deleting.........eeeiiiiiiiiii, 5-7-7
Tables ... 5-7-1

Scalar product ..., 2-8-17  Tables, editing .......ccocveveveeereereeeenen. 5-7-5
Scatter diagram ..., 6-3-1  Textdisplay ......ccccooovvvrrrrecerenenne, 8-6-1
Screen shot, saving ... 10-6-1  Text SCreen ...ccoooeeeeeeeeeeeeeeeeeeeen 1-2-3
Screen shot, sending ..................... 10-6-1  TraCe ...ovveveceeecece s 5-11-1
Setup screen ......cccceevvciiiieiiee, 1-7-1 Trigonometric function ..................... 2.4-3
Sexagesimal operations ......... 1-2-5,2-4-2  TUTOR ..o 7-3-1
Significant digits....................... 2-1-2,2-3-2  Tytorial 0CK ......vveveceeeereeeeeceeeeeeenene, 9-5-1
SIML oo 4-1-1 Tutorial Mode w.mo 7-3-1
Simultaneous linear equations

.......................................... 4-1-1, 7-3-1 vV
Single-variable statistical graph ........ 6-2-1
Sinusoidal regression graph ............. 6-3-9
SketCh ... 5-10-1
Solve calculation ..................... 2-5-1, 4-3-1
Solve calculation function in a program

.................................................... 8-6-9
Solve Mode .......cooeveiiiiiiiiiiiiiiee, 7-3-4
Sorting list values .........cccccceeeiiieennn. 3-1-5
Squaring a matrixX .........cccceeeiiiineenn. 2-8-19 w
STACKS ... 2-2-6
STAT Mode ..o 6-1-1 WEB graph ..., 5-9-7
Statistical calculation data lists ......... 6-4-1
Statistical calculations and graphs in a X

Program ...........cceeeeiiieeiiniinnnens 8-6-9 X = constant expression ................... 5-3-2
Statistical data list.............cccoeeennne 6-1-1 2y 1€ QraPN o, 6-3-1
Storage area .........cccceeeeiiiiiiieeeenns 10-8-1
SUD-SCreen .......cccceveveiiiiiiiee e 5-5-1 y4
Submenu ... 1-2-3
System language setting .................. 9-3-2 ZOOM ot 5-2-7
SYSTEM Mode ......ccuveveiiiiieeeee 9-1-1
System setting menu ........................ 9-1-1
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Index
CAS, ALGEBRA,TUTOR
Command Index
absExpand ... 7-2-2
andConnect .......cccceeeveeeiieieeeeeis 7-3-7
F=10] 0] o) G 7-1-11
arCLeN ..o 7-1-13
arrange ... 7-2-1
CExpand........cccoooiiiii 7-1-10
Clear ... 7-1-17
clearVarAll ..., 7-1-17
(o70] | 1= o N 7-1-10
(o70] 101 o)1 o= R 7-1-10
denominator.......ccccceevvveiviieiineinnnnnn. 7-1-14
Aiff oo 7-1-12
eliminate .........ccc e, 7-1-16
1=To | o PP 7-1-16
exchange ..o 7-1-15
eXPANd ..o 7-1-7
EXPTOTHIG oo 7-1-9 [
12101 (o ] 7-1-7
OCA i 7-1-14
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PRGM Command Index
Break ... 8-5-6 GOto~LbI ..o 8-5-10
CIrGraph .....oooeiiiiiiee 8-5-11 [f~Then~(Else~)IfEnd .......cccvvveeeen.n. 8-5-4
CIrList ..o 8-5-11 [SZ .o 8-5-11
CIrMat ..o 8-5-12 Locate .....ooovveiiiiiie 8-5-16
CIFTEXt ..o 8-5-12 Prog oo 8-5-7
DispF-Tbl, DispR-TblI ...................... 8-5-12  Receive (/Send (....cccceeeerereeeuennenen. 8-5-17
Do~LpWhile .......ccccoeviiiiiiiiiiiieen, 8-5-5 Return .....ooovveeeeeeeee e 8-5-8
DrawDyna ........ccocoeeeiiniiiiiiee 8-5-12  SHOP coveoevieece e 8-5-8
DrawFTG-Con, DrawFTG-Plt........... 8-5-13 While~WhileEnd ..........ccccceeviennennne 8-5-6
DrawGraph .......cccccoieiiiiieiiieecen, 8-5-13 ? (Input Command) ..........cccceeeeenunne. 8-5-2
DrawR-Con, DrawR-Plt.................... 8-5-13 4 (Output Command) .........ccceeeueeen. 8-5-3
DrawRZ-Con, DrawRZ-Plt ............... 8-5-14 : (Multi-statement Command) ........... 8-5-3
DrawStat .......cccoeviiieiiieeeeee, 8-5-14 « (Carriage Return) .........cccceevcvneens 8-5-3
DrawWeb .......oooovviiiiiiiiiiiiiiieeeee, 8-5-14 ’ (Comment Text Delimiter) ................. 8-5-3
DSZ ., 8-5-9 =%, >,<, 2, <
For~To~(Step~)Next ......ocovvurereeeenn.. 8-5-4 (Relational Operators) ..........ccccc...... 8-5-18
GetkeY o 8-5-15
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Key Index
5 Key Index
Key Primary Function Combined with CombiArL:;d with
COPY _ _ _
F) Selects 1st function menu item. Performs copy operation.
PASTE

@) Selects 2nd function menu item. | Performs paste operation.

Selects 3rd function menu item. Shows the set up display.

Shows the Catalog or opens

Selects 4th function menu item. the Calc Window.

GeT i i
Selects 5th function menu item. Switches display between
graph and text screens.

H-COPY

Selects 6th function menu item. Sends a shot of the currer]t
screen to a connected device.
(0]

Toggles function menu

Enters number 0. display on and off.

Key Primary Function Combined with Combd with

Activates shift functions of other

SHIFT keys and function menus.
) Activates functions marked above
function keys.
V-Window Displays View Window

Displays option menu. parameter input screen.

o
o
—
=

Returns to the Main Menu.

Allows entry of alphanumeric Locks/Unlocks entry of
characters shown in red. alphanumeric characters.

>l
—
(@)
Q
A

5;

PRGM r | . . Displays program command |Enters
VRS Displays the variable data menu. menu. character r.
. Press between two values to Press between entering
NI Enters
make second value exponent of  |values for X & Y to show xth
) character 6.
first. root of y.
QUIT |Back steps to the previous screen |Returns directly to initial

m
w
(]

without making any changes. screen of the mode.

19990401
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Key Index
Key Primary Function Combined with [stF1) Combd with
Moves cursor upward. Scrolls screen.
@ |Switches to previous function in
trace mode.
Moves cursor downward. Scrolls
@ |screen. Switches to next function in
trace mode.
Moves cursor to left. Scrolls
@ |screen. Press after [EXg to display
calculation from end.
Moves cursor to right. Scrolls
(® |screen. Press after [EXg to display
calculation from beginning.
A | Allows input of variable X, 6, and
T Enters letter A.
10 B |Press before entering value to Press before entering Enters letter B
calculate common logalithm. exponent value of 10. '
e C |Press before entering value to Press before entering Enters letter C
(in) |calculate natural logarithm. exponent value of e. '
sin® D | Press before entering value to Press before entering value Enters letter D
(sin) [calculate sine. to calculate inverse sine. '
cos” E |Press before entering value to Press before entering value Enters letter E
calculate cosine. to calculate inverse cosine. '
tan+ F | Press before entering value to Press before entering value Enters letter F
calculate tangent. to calculate inverse tangent. '
e G Press between entering fraction
values. Displays improper fractions. |Enters letter G.
<) | Converts fraction to decimal.
V_H | Press after entering value to Press before entering value
calculate square. to calculate square root. Enters letter H.
¥~ I |Enters open parenthesis in Press before entering value Enters letter |
formula. to calculate cube root. '
x* J |Enters close parenthesis in Press after entering value to Enters letter J
formula. calculate reciprocal. '
E]K Enters comma. Enters letter K.
L |Assigns value to a value memory
name. Enters letter L.
M
Enters number 7. Enters letter M.
N Enters number 8. Enters letter N.
19990401
Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

a-5-3

Key Index
Key Primary Function Combined with (stF1) ComblArL:HeAd with
o Enters number 9. Enters letter O.
(2]
Allows insertion of
INS |Deletes character at current characters at cursor
cursor location. location
OFF |Turns power on.
Clears the display. Turns power off.
q Enters number 4. Enters letter P.
(4]
Q Enters number 5. Enters letter Q.
(5]
3 Enters number 6. Enters letter R.
(6]
{@]S Multiplication function. Enters open curly bracket.  |Enters letter S.
}E]T Division function. Enters close curly bracket. |Enters letter T.
Li&]u Enters number 1. Inputs List command. Enters letter U.
M&]V Enters number 2. Inputs Mat command. Enters letter V.
"' | Enters number 3. Enters letter W.
B
[ X |Addition function.
Specifies positive value. Enters open bracket. Enters letter X.
1Y Subtr.a.ctlon fungtlon. Enters close bracket. Enters letter Y.
(=] |Specifies negative value.
i _Z |Enters number 0. Lnne,:ﬂs imaginary number Enters letter Z.
— | Enters decimal point. Enters character =. Enters a blank
] space.
o Inputs value of pi. Enters double
Enables entry of exponent. Enters pi symbol. quotation mark.
Ans | Enter before value to specify as Recalls most recent
negative. calculation result.
@ Displays result of calculation. Inputs a new line.
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P Button (In case of hang up)

6 P Button (In case of hang up)

Pressing the P button resets the calculator to its initial defaults.

m—f P button

—

Warning!

Never perform this operation unless you want to totally clear the memory of the calculator. If

you need the data currently stored in memory, be sure to write it down somewhere before
performing the P button operation.

* Pressing the P button while a calculation operation is being performed (while the
calculator is performing a calculation internally) deletes all data in memory.

*You can also reset the calculator using front panel key operations (see 9-4 Reset). Use
the P button to reset only while the front panel keys are disabled for some reason.

® DATA ERROR Message

A data error indicates that data in calculator memory is seriously corrupted. This can be
due to exposure of the calculator to strong electrostatic charge, temperature extremes,
high humidity, etc. A data error is indicated by appearance of the screen shown below.

&l ATHA ERROR! TC
Fead U=ser*s Guide

Confirmed : [EXE]
OFF:[ESC]

Press the [Exg key to reset the calculator.

* The data error screen appears when you press the P button to reset the calculator or
when you turn on calculator power.

Warning!

Pressing (Exg deletes all data in calculator memory.

If a data error occurs when you press [Exg, it could mean that your calculator is malfunctioning.
If the data error screen keeps appearing, press to turn off power. Next, take the calculator
to the retailer where you purchased it or to your local CASIO service provider.

19990401
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Power Supply

7 Power Supply

This calculator is powered by four AAA-size (LR03 (AM4) or RO3 (UM-4)) batteries. In
addition, it uses a single CR2032 lithium battery as a back up power supply for the memory.

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

Lo
Backur Battery!

Flease Ferlace FPleaze Rerlace

(]
Main Batleries!

If you try to continue using the calculator, it will automatically turn off in order to protect
memory contents. You will not be able to turn power back on until you replace batteries.

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

The batteries that come with this calculator discharge slightly during shipment and storage.
Because of this, they may require replacement sooner than the normal expected battery life.

Warning!
All memory contents will be deleted if you remove both the main power supply and the
memory back up batteries at the same time. If you ever remove both batteries, correctly

reload them and then perform the reset operation.

19990401
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Power Supply

H Replacing Batteries

Precautions:

Incorrectly using batteries can cause them to burst or leak, possibly damaging the interior of
the calculator. Note the following precautions:

¢ Be sure that the positive (+) and negative (-) poles of each battery are facing in the proper
directions.

¢ Never mix batteries of different types.
e Never mix old batteries and new ones.

* Never leave dead batteries in the battery
compartment.

* Remove the batteries if you do not plan
to use the calculator for long periods.

* Never try to recharge the batteries
supplied with the calculator.

* Do not expose batteries to direct heat,
let them become shorted, or try to take
them apart.

(Should a battery leak, clean out the battery compartment of the calculator immediately,
taking care to avoid letting the battery fluid come into direct contact with your skin.)

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

® To replace the main power supply batteries

* Before replacing the main power supply batteries, turn on the calculator and check to see if
the “Low Backup Battery!” message appears on the display. If it does, replace the memory
back up battery before replacing the main power supply batteries.

* Never remove the main power supply and the memory back up batteries from the calculator
at the same time.

* Never turn on the calculator while the main power supply batteries are removed or not
loaded correctly. Doing so can cause memory data to be deleted and malfunction of the
calculator. If mishandling of batteries causes such problems, correctly load batteries and
then perform the RESET operation to resume normal operation.

* Be sure to replace all four batteries with new ones.

19990401
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Power Supply

1. Press (OFF) to turn off the calculator.
Warning!
*Be sure to turn the calculator off before replacing batteries. Replacing batteries with

power on will cause data in memory to be deleted.

2. Making sure that you do not accidently press the key, slide the case onto the
calculator and then turn it over.

3. Remove the back cover from the calculator by @
pulling with your finger at the point marked (. / X

4. Remove the four old batteries.

5. Load a new set of four batteries, making sure that
their positive (+) and negative (-) ends are facing in
the proper directions.

6. Replace the back cover.

7. Turn the calculator front side up and slide off its case.
Next, press to turn on power.

# Power supplied by memory back up battery # Do not leave the calculator without main power
while the main power supply batteries are supply batteries loaded for long periods.
removed for replacement retains memory Doing so can cause deletion of data stored in
contents. memory.

# If the figures on the display appear too light and
hard to see after you turn on power, adjust the
tint.

19990401
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Power Supply

® To replace the memory back up battery

* Before replacing the memory back up battery, check to make sure the main batteries
are not dead.

* Never remove the main power supply and the memory back up batteries from the
calculator at the same time.

* Be sure to replace the back up power supply battery at least once 2 years, regardless
of how much you use the calculator during that time. Failure to do so can cause data in
memory to be deleted.

1. Press (OFF) to turn off the calculator.

Warning!
* Be sure to turn the calculator off before replacing battery. Replacing battery with power
on will cause data in memory to be deleted.

2. Making sure that you do not accidently press the key, slide the case onto the
calculator and then turn it over.

3. Remove the back cover from the calculator by
pulling with your finger at the point marked (.

4. Remove screw ® on the back of the calculator, and
remove the back up battery compartment cover.

5. Insert a thin, pointed non-metal object (such as a
toothpick) into the hole maked ® and remove the old

=
battery. //N
N\

=]
II
@
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Power Supply

6. Wipe off the surfaces of a new battery with a soft,

dry cloth. Load it into the calculator so that its positive m
(+) side is facing up. A

7. Install the memory protection battery cover onto the
calculator and secure it in place with the screw.
Next, replace the back cover.

8. Turn the calculator front side up and slide off its case.
Next, press to turn on power.

Bl About the Auto Power Off Function

Calculator power turns off automatically if you do not perform any operation within the Auto
Power Off trigger time you specify. You can specify either six minutes or 60 minutes as the
trigger time (see “APO Settings” on page 9-3-1). To restore power, press (i .

19990401

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

MEMO

19981001

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

MEMO

19981001

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

MEMO

19981001

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

CASIO.

CASIO COMPUTER CO., LTD.
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