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NOTICE

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

+Reorient or relocate the receiving antenna.

sIncrease the separation hetween the equipment and receiver.

+«Connect the equiprment into an ouitet on a circuit different from that to which
the receiver is connected.

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

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

FCC WARNING

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

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

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

1BM is a registered trademark of International Business Machines Corporation.
Macintosh is a registered trademark of Apple Computer, Inc.

| Quick-Start

Welcome to the world of Graphlng Calculators and the CASIO
x-9700GH.

Quick:Start i riot 8 complete tutorial; But'it will take’ you through
mary of the mostcommon: functions;: from: turnlng th p'ower oy |
through:graphing complex equations. WhHeh y5{'ré dbhe,” youllns
‘have mastered the basic operation. of the fx-8700GH and will be-
ready to proceed with the_rest of this manual to learn the entirg
spectrum of functions thefx 9700GH cam gerfortn:rii Dind =

Each step of every example is.shown’ graphically. to.help, you. .
'd' ily.-For:

the sample ‘orin fact you need o tart over for any reason, you can
do so by pressing™ the‘"AII Clear™button. AC on
-

b nool Qa0

POWER ON/ OFF

NOTE Your vt will automat.'cally shut rtself off after six minutes of
.'nactrwty

ADJUSTING THE CONTRAST

1, Press

208" @'® D@
to select the CONTicon, and % ©  COWTRAST %
press . The following i s

screen willappear: . LIGHT TRk
3Press’ @ Hioilighten T ¢ > BB eelin o ERdanlT
'screen or @ 1o dark' rinis

. Screen, )
S0i2 OF engi 2ing 22U [SISrIN:

'4.-Press 1o¢lear;theiscreeny;

Quick-Start |
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Grouping within an equation .
You can also group certa:n operatlons Wlthln your equatlon usmg

The following screen
will appear:

Note that your previous
calculation remains onthe -
screen, The new calculation is™*
dlsp1ayed beneath it for easy
comparison. , ]

No;vv let's tr\} a variation on that oroble_m by positioning the
parentheses-differently- -

EXAMPLE: (15x3)+61

TN

1. Preeé ‘

The following screen

15=3+61
will appear: - 166

" As you can see, the fx- QYOOGH 15l 3+61 e
displays all three problems P
simultaneously. ' 106

Quick-Start_lV
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USING BUILT-IN VALUES

The f& 97OOGH fm?ﬂres ‘sevéral ooh;\}‘eﬁigr;t"bUiltiih --ﬁ‘jﬁoti‘oﬁé ?‘arr%‘d
values that you oan enter mto-your equatlons qu:ckiy and easuly JORN

5 Hes 37 21 |~1 oulr* *3:
EXAMPLE: 05 x sine of 45 (In Deg mode) Aot
1. Press § oo

AT Ew??r:ub'-"S‘_El §

3. Press EEE] and the

answer____wnt appear on the screen
asfollows PR ._-11‘ '
P

Usmg fhe Replay feature -

With the replay feature, you can.go baok in and ohange any part
of your equation at any time, even after the fx-9700GH computes the
answer, without having to rewrite the entire equation. We'll use the
prevrous equatlon as an.exampie.-Let's say you need to change the
sine of 45 to sine of 55 but everythmg else in the equatlon remalns
thesame T oo S
1. Press @ ThIS WI" brlng you. baok !I‘ltO the equaﬂon

P rim‘_“\f

2. Press .

T
Sl

3. Press

will quickly recompute the new. .- g ey e s

solution: ‘ ! e Tt

Quick-Start ¥



FRACTIONS o o

The fx- QTOOGH makes it easy to work with fractions with its . -
fraction key. } On'screen, the, . syrnbol is entered between n
each valle of the fraotlon For e_xample 1‘5/16 would appear as. . .
1 1t I,Jlr'\: ,_-"urlf_j-. T,i“ (_;." . g

EXAMPLE: 1'%/ + ¥ e
1. Press' ST bty
2 Prees - m @ ab [E]

The answer willappear  * =t

" on the screen as follows: 1,15, 1647 ol
. Taldd |

I

Convertmg the answer to an: |mproper fractlon

} With the answer still on your screeny ST TRILTOLI

-.1, Press___.__@__.w ”m and your answer

(271,144 ) wil appear on the screen in the form of an improper
fraction.

Quick<Start V1

4, Press - The

EXPONENTIALS

Exponentra!s are. another functron the fx QTOOGH can perform -
quickly-and easily.., . s i g

EXAMPLE: 1250 x 2. 065

1. Press [ {oa
2.Press (1 ][2 )5
| :

3. Now you are ready to enter the exponent walue: Press thetae .

exponent key -and ~ will appear-on the:sereen; Thei
r@umber dlreotiy’ re eding the ~, ifithis case2.08; is the base

symbol, and represents the exponentral value: . . .

5. Préssy - and the.i o o

answer will appear on the
screen-as follows: '

iQuick-Start; VIl




} GRAPHING S T Returmng to the equuﬂon ST e C

If you find that you need to return to:vaur: equatlon to change o |
replace certaln values you ‘can'do so S|mply by pressing:the .-

The fx:0700GH has 'the ability to present graphic:solutions to a'-
variety of complex equations, Before drawing a graph;-be-sure- ol

first specify the graph type. ' Soen L EnT it Graph-Text toggle key.- e
h h R SR The -8700GH has two separate areas ofits memery: one for your:?,
Specifying the graph type T e formula the other for graphs.. .

1. Select the:COMP (computatlon) :
ITIOde :,.__.., _j,..,.‘ RN . &

SET-UP b ‘ pooTETm

2. Press (sner) (vewy) . [WaRAPH TYFE fRECT T""c fU“‘:flonr'” e

. | T FHEI08 £r 10 mMnyod
The following screen W|il appear. ‘r:rtﬁtﬂr-llagftﬁw EBEE%E The trace function lets, you sele

dlsplay the coordlnates of that pount. o

3. Press,-,r,-:F‘_l,-- 10.5peci AR B T R C AR v [ . ot i g aive Y oan La g oL Teate T P2
h o pecify.th o R | 1. With the graph “still on yourscreen press o
RECT rfiode fOI"draWIngOf‘El s . BRI ORISR The- fo“ow;ng Screen - - e a
rrectangular-coardinate graph - . ﬁm l?—l_]n mnﬁ mq"ﬁ_]} TELH g vvlll appear ) ‘; .
’,-'_ N “ /ﬁ. ISR
4. Press (=) to return to the [|=1 } (Fa][FS] [|=4] [—"j,:5 [—]FE-, G
Previous SGreen. - . - R | i ‘
- . [ IRRt A SRR "L""'i-’-"-as‘. i ‘P-"L‘a X
Graphing a built-in' function” "' * S
Th’e_ fx-9700GH can qulekly create a graph ofone of |ts bullt*lnr x * - J

values or. funotlons
'EXAMPLE, y =8inx

5. ﬁress l

L left ¢ .
i Wil hrove 1 the &tirsdrone pomt While” holdlng it dow .wnll cause

. Notice that a Gursor Has appeared at the lef-most point on the X
axis and its coordinates have appeared at the bottom: of the
-screen. Move the cursor to-the right by pressrng the (. key:

Chiiok |

; : : continuous movement. (The values may be approxumated duet to
6. Press _ ‘__(XJSASSU,med) the space limitations of the screen ) i
; . : N Coord | ) :
7.Press (EXE] and the 2. Press O yiew thul value of the: X coordlnate ol
following graph will appear: , ' /\ o i unabbrev:ated form. gt or e AT 2
3. Press - " to view'the Ul value of the Y coordinate rn

| | e unabbreviated form By
: S 1 Coord: )

4. Press.. . _athird timeto’ see both coordlnates
simultaneously.

T
5. Press E’] to exit the trace function.

QLieK-Start - Vil Quick-Start - 1X



‘perform flinctions ‘The Sixth-one;

6. Toretum the drsplay foits SR

| Quick-start ]

Scrolling in four directions. -

1. Pressing any arfow Key lets you® =1 7f;
scroll to see different sections- - - -
of your graph.

Returnmg to your orlgmal gruph .

original graph You can do it quickly and easrly usrng the function' -
keys (F keys) to enter a selection from oneof the'many FUNCTION
MENUS the x-9700GH employs. A function menu:is a group.ef ug:’
to 6 funetlons that are drsplayed across the bottom of the screen.

3. Press—- @ —and the-—--- -
followmg screen erI appear

The: ‘r" rst f Ve functlon Tkey men
functron menu B
4, Press 'and the ' .

following screen-will.appéar: =

orrglnal srze press

: A SO N

‘Quick-Start X

Zoom funcilon

- Another-of the-powetful; graphlng features of Jhe focz QTOOGH IS
zoomlng This allows you to enlarge a portion of your~graph for. +
detaited analysrs or zoom out for a broader view.

Zooming in :
1. Press @.‘and the

| followirig screen will appear:

2. Press - -which -

. corresponds to the Lt box
on the screen; 'fo zoom in on”
your graph The screen will now

i show @ view: that is enlarged:bys] s 00
apredetermined:factor=+. = g |
(Later in the manual, you'll learn
how to set your own factor of
enlargemient ot-reduction.)=:

3.Press (Fe) (F1] to retum the graph to |ts orrglnal size.

o

IO SO LY ysiED ' CER

R

Zooming out i e o e

4. Press (F2) (Fa) -whroh g ——— —

AR

corresponds to L on L\
the screen, to zoom away
from the graph. The screen A /\‘/\ \/.\/ Vi
should now look like this: \/1
B IPGFICTH D
Quick-Start, Xl



Contents

.12-13 _Using the Graph Function in Programs...........coimsmmsrisssssesess 292

Chapter 13 Data COMMUNICAtIONS.....ooviiimmimniin e 2_95

13-1  Connecting Two fx-89700GH Units
o To Connect Two fx-9700GH Units......oooeenee
132" Connecting the fx-9700GH with a Personal Computer .
Co Yo Connect the f-9700GH with a Personal Gomputer ...... .
13-3 Connecting the fx-9700GH to a CASIO Label Printer ............. 297
oo To Connect the x-8700GH with a Label Prlnter ............................... 297
13-4 . Before Starting Data Commumcatlons -
- Tao Enter the LINK-Mode .. -
.... About the Data Type Selectlon SOFEBN ..o cvr s vremessremn e emi b b s rane e
13-5  Setting Communications Parameters.. -
.. To Set x-9700GH Parameters
13-6 Using ALL, Range, and Factor.....
13-7  _Using Program, Function Memory, Malrrx, and Graph
. ~ Function .
13-8  Using Edltor .
13-9 Using Statistics, Varlable Memory, Tabie and
" EQuation ...ieeieeneens 309
13:10° Using Dynamic Graph ....
13-11 Using Back Up to Send AII Mode Settmgs and Memory

Data.....ccciiarennee 315
13-12 Screen Copy Function.. FUTUUURROR: 3 I
o To Copy the Screen......coveeeee 317

13-13 Data Communications Precautions....

AppendiX: - i TR asrregesrerremseeernnae it
Appendix A Power SUPPIY..ermrerreeeesisisemnnarin

When to Replace Batteries .

Replacing Batteries................ .

About the Auto Power Off Function.. ....323
Appendix B' To Reset the Caleulator ... 323

Appendix C Function Reference ..., 325
' Manual Calculations........... .
Program Calculations..........

Appendix D Error Message Table

Appendix E Input Ranges ............ - ..335

Appendix-F - Specifications ... 338

Index . ..................... eeeermrenrresrasmnranrans 342

KEY INGEX . covereemsmmnnssmsrmsnsssssssbiesssssss s ssases R 348
_8_

[Handling Precautions - ]

*Your calcutator is made up of precision components. Never iry 1o take it apart.

*Avoid dropping your calculator and subjecting it to strong |mpact

+Do not store the calculator or leave it in areas exposed to high temperatures or humlciny.
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 operatlon will resurne
once the calculator is brought back to normal temperature.

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

*Replace batteries once every 2 years regardless of how rnuch the calculamr Is used
during that per|od Never leave dead batteries in the battery compartment. They cén
leak and damage the unit.

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

«in no event will the manufacturer and its suppliers be liable 1o you or any other person
for any damages, expenses; lost profits, lost savings or any other damages arising out
of loss of data andfor formulas arising out of malfuncticn, repairs, or battery replace-
ment. The user should prepare physical records of data to protect against such data loss.

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

sWhen the ''Low battery”” message appears on the dlsplay, replace the main- power sup-
ply batteries as soon as possible. - ,.

+Be sure that the power switch is set to OFF when replaclng batterres

¢|f the calculator is exposed to a strong elecirostallc charge, its memory contents may
be damaged or the keys may stop warking. |h such'a case, perform the All- Resei opera—
ticn o clear the memory and restore normal key operation.

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

*Using the calclilator near a'ielevision or radlo can cause interference W|th TV or radlo
reception.

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

e oo L N

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

«The contents of this manual are subject to change without notice.

sNo part of this manual may be reproduced in any form wnhout the express written
consent of the manufacturer. -

*The oplions described in Chapter 13 of ﬂ11$ manual may not be avaliable in certain
geographic areas. For full details on availability in your area, contact your nearest:
CASIO dealer or distributor.

.




Creating the graph

An integration graph is jUS’E one of many types of graphs the
%-9700GH can generate in jUSt a few keystrokes ‘ -

EXAMPLE J‘s(x 1) (xS B) dR

' G- o WG e D

10 Press m E

[N

ey ﬁ [_] rsmwr = L_]

12. Press @ and your graph' , R
will appear onscreen ag” o TEl T aYe e o e e
cofollows:~ e iz
(Shadrng is automatrc)

[t93

;‘poLAR GRAPH z o | SebEe-10e68666666T 11 i 3
Setting the mode {In Rad mode) : A

1. Press . &) () @ (B l[e?r](;ﬂ@

to specrfy the POL mode for drawrng ofa polar coordrnate graph

Serhng the runger

2. Press T iFtaruee ) —

3. Set the range parameters, to tlEmin :
match the following. screen..

Rernember to press- i Mmin
after each value to move the IeB.
cursor to the next field:: 1 o=

If yourhave-trouble; refer- backl -] m
to page XIN.

Quick-Start: XIV

Polar graph cont’d
3. This time, we will also needto [~ 7« =7« oy a
. enter values in the second Ranse . ...y :

range screen. Set those to T”} g

mateh-the screen-to-the right.- | M%7 -

I max
Remember to press | FifehRimE3G .

aftér each value is-entered.

| [T RTE iy Do

t

creéﬁng.,rh.é-i’g__risphj-;-j =

EXAMPLE: =% o

4. Press ['3:;1] XBT | |

and the graph will appear on
the screen as follows

[« i i e

INEQUAI.ITY GRAPH
Setting:the mode - - i o i

1. Press [(sMFT) [@ (F2) to specify the INEQ mode torﬂ”-
drawrng of an inequality graph, and then press

HEELE L b E i

Seﬁmg the range L Ry
2. Press SR S ‘ .

3. Set the range parameters to. - -Efl?ﬁe . s

match the following screen. max @ i@ -
.Remember to.press - | scale: 3
L ) B | N¥mime 2 —13

aftereach value to-move the T
“cursor to the next field. scalef S
:When the second range Bmaliin)
SCreen appears, press S
to bypass it, as again

it is unnecessary for this example.

" Quick-Start XV



Pauidesiart

Creating the graph'
EXAMPLE Y X2'“5X 5A £
L y<x-2 -

4. Press andthe
_ foltowing screen will appear;

5. érese (Ea ) which =777 :
corresponds to the v
on the screen.

6. Rress m
|

The following screen wil
appear:

e e e ——

7. Press to enter the next inequality, -+ -7
8. Press (E—a_] which corresponds to the < ‘1 '

9. Press,i{x = R =
@] The foilow:ng screen (7 — — .

will appear;

SSIRVTINNEN Y

prain of sumisr|zA

i NIV

-Quick-Start, XVI

Quuck Stat |

NS AND DRAWING G GRAPH 1S

With the fx- 9?OOGH you first input the function of the graph° and
then draw the graph usmg the functlon Be. sure:to. always specn’y
the e graph type before mputtrng the function, ™

;EXAM‘PLE: : y=;"2x2-3

o

Inputting the function,
1. Select the GRAPH mode. ;

2. Press @ @ to specily the RECT-. mode for e
drawrng ofa rectangular coordrnate graph

Ea Yty

'-\l

AppeAr: - e iel e e a
[ arArH Fu ra: HE-T
| 38! ‘=2?‘: -3

AT ofif e B T

Sel'hng the range

5. Press :

6 Set the range par

“—Remember- to press
cursor to the next field. .
When the second-range I v
-FI ge|.
to bypass it as again
it is unnecessary for this

after each value to move, the ;
SCreen 'appears, press”
example. L _ )

Quick-Start XVl



Drawing the graph of the function
7. Press (F&)

The graph will appear on the screen as follows:

DYNAMIC GRAPH

The Dynamic Graph capablhtses of the fx-9700GH lets you see how
a graph is affected by changes in the coefficients of its functlon

EXAMPLE: To graph Y =ax® as the value of a changes from 1 to 3.

Selecting a function
1. Select the DYNA mode.

2. Press () (O @ to select the function you want.

The following screen will appear: TR 1
Co'MAMIC VAR = A
bH=6

E=a

=i

i

- EE71 5ol D P

. Sefting up for a Dynamlc Graph

3. To set a value of 1-for coeff 0|ent A, press - @

Quick-Start Xvili

4.Press (F3) andthe '

following screen will appear:

S ™y
=HE AT

[HAMIC Ranae
A

Startl i

Erd 5

Fitcht 1

[Pl P

5. Press ‘EXE|| 3 HEXEl

Setting the graph’s range parameters

6. Press :
7. Press E @ and
the following screen W|_II appear: Fatrae
Amin 8 -6, 3
TEFS 5.3
scaled 1
Mrind e =3, THE
[(E¥ 3. TRG
scale: 1
| GHTT] [TRIR
Drawing a Dynamic Graph
8. Press @ , and the =R HEL AT

graph will change as shown

. \t/

Quick-Start XIX
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V=ARHERC

1\ | POWER GRAPHIC

= fx-9700GH

=R BT

f— R

T:
1l
F

\.

If you've' completed this Quick-Start section, you are well on your e
way to becoming an expert user of the CASIO fx9700GH - -
PowerGraphic Calculator. e

To learn all about the many powerful features of the fx-9700GH,
read on and explore!

Cluick-Start XX
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[Handling Precautions

*Your calcutator is made up of precision components. Never iry 1o take it apart.

*Avoid dropping your calculator and subjecting it to strong |mpact
+Do not store the calculator or leave it in areas exposed to high temperatures or humlciny.
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 operatlon will resurne
once the calculator is brought back to normal temperature.

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

*Replace batteries once every 2 years regardless of how rnuch the calculamr Is used
during that per|od Never leave dead batteries in the battery compartment. They cén
leak and damage the unit.

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

«in no event will the manufacturer and its suppliers be liable 1o you or any other person
for any damages, expenses; lost profits, lost savings or any other damages arising out
of loss of data andfor formulas arising out of malfuncticn, repairs, or battery replace-
ment. The user should prepare physical records of data to protect against such data loss.

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

sWhen the ''Low battery”” message appears on the dlsplay, replace the main- power sup-

ply batteries as soon as possible. - .

+Be sure that the power switch is set to OFF when replaclng battenes

¢|f the calculator is exposed to a strong elecirostallc charge, its memory contents may
be damaged or the keys may stop warking. |h such'a case, perform the All- Resei opera—
ticn o clear the memory and restore normal key operation.

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

*Using the calclilator near a'ielevision or radlo can cause interference W|th TV or radlo
reception.

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

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

«The contents of this manual are subject to change without notice.

sNo part of this manual may be reproduced in any form wnhout the express written
consent of the manufacturer. -

*The oplions described in Chapter 13 of ﬂ11$ manual may not be avaliable in certain
geographic areas. For full details on availability in your area, contact your nearest:
CASIO dealer or distributor.

.




[About This Manual..... ]

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

Chapter 1 Getting Acquainted : .
This chapter gives you a general introduction ta the various capabilities of the unit. It con-
tains important information about the unit, so you should be sure to read it before starting
operation.

Chapter 2 Manual Calculations

Manual calculations are those that you input manuatly, as on the simplest of calculators.
This chapter provides various examples to help you become familiar with manual calcu-
lations., ’ R

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

Chapter 4 Complex Numbers ,
This chapter describes how to perfarm calculations involving complex numbers.

Chapter 5 Statistical Calculations

This chapter tells you how to perform singte-variable statistical calculations using standard
deviation, and paired-variable statistical calcutations using regression. No matter what
type of statistical calculations you decide to perform, you can tell the unit to either store
the statistical data or not to store the data. T

Chapter 6 Using the Matrix Mode - e
This chapter tells you how to perform calculations using matriges, which a maximum size
of 255 rows x 255 columns. - . : -

Chapter 7 Equation Calculations - _
This chapter details procedures for solving linear equations with two to six unknowns,
quadratic equations, and cubic equations,” i )

Chapter 8 Graphing . .
This chapter explains everyihing you need to know to fully use the versatile graphing capa-
bilities of the unit.

Chapter 9 Dual Graph
This chapter explains how to use the

Dual Graph, which lets you display two graphs at
the same time. s . HE -

Chapter 10 Dynamic Graphing _ o
This chapter tells you hiow to use the Dynamic Graph Mode, which makes it possib_lé to
sequentially change the vaiues.of function coefficients within a specific range, and draw
the resulting graphs. o .

Chapter 11 Table & Graph Mode :
Thig chapler details cperations in the Table & Graph Made, 'which lets you generate a
numeric table for a function or recursion formula, and then draw the resulting graph.

CI'!apter 12 Program/File Editor Mode

This chapterltells you how to input a program and store it in the memory's program area.
1t also describes how to use the File Editor to store program as file data and then recali
it for execution.

Chapter 13 Data Communications

This chapter explains how to exchange data between two Power Graphi¢ units or between
your Power Graphic unit and a perscnal computer.

This chapter also contains information on how 1o connect to a Label Printer to transfer
screen data for printing.

Appendix
The appendix conlains information on ballery replacement, error messages, specifica-
tions, and other technical details.

Reset yolr calculator before using it for the first time!
See page 323 for details on the reset procedure.

Be sure to keep physical records of all imporiant data!

The large memory capacity of the unit makes it possible to store targe amounts of data.
You should note, however, that low battery power or incorrect replacement of the batter-
ies that power the unit can cause the data stored in memary to be corrupted or even lost
entirely. §t0red data can also be affected by strong electrostatic charge or strong impact.
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MThe Keyboard

!Vlany of the unit’s keys are used 1o perform mare than one function. The functrons marked
on the keyboard are color coded to _help you find the one you_need quickly ‘and easily.

Shifted fungction (orange)—W" B-——Alpha functron (red)
Primary function

Also note that green markings show the names of menus tha1 appear when the B - is
pressed.

® Primary Functsons

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

# Shifted Functions

You can execute these functions by first pressing the [ key, followed by the key thai
is assigned the shifted function you want 1o execute. e ;

® Alpha Functlons T
An alpha function is actually the srmple mput of an alphabehc Tetter. Press the (i ] key,
followed by the key that is assigned the letter yob want to rnpur

(AT Lock]

Normally, cnce you press {8 and then a key to input an alphabetlc character the key-
board reverts 10 its primary functions immediately. If you press B and then ), the key-
board locks in alpha input until you press i again.

WKey Operat:ons
Trace Coord ' EERERTEN

~ [F8) Funct:oanraph Functlon Keys

*Use these keys to select one of the functions that appear along the bonom of the drspiay

sAfter drawing a graph, use these keys to access the burlt in graphlc functlons marked
above them on the panel 2

BuFT]  Shift Key

*Press this key to shift the keyboard and access the functions marked in orange (or green).
The B indicator on the display indicates that the keyboard is shifted. Pressmg (30 agam
unshifts the keyboard and ciears the [§] indicator from the display.

»This key is also used dunng display of a Mode Menu to advance to the, next Mode Menu
screen.

LOCK .

ik Alpha Key

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

'Press this key following ) to lock the keyboard into alphabetic character input. To return
to normal input, press I8 again. e :




iz A
Variable/Integration Key . .
lays, from a display reached by pressing func- sUse this key to input variables X, 8, or T when performing differentials, integrations, or
) : o graphic functions. | - . : O : : : :
«Pressing this key while a caloulation resut is disbldyed switches to the display from which  epress this key fnilowing to input variables for integration ‘calculations.
the function was selected to perform the calculma'(ion. e dasolay of the *Press this key following [ to enter the letter A,
+Press this key following [ to quit ari operation and return to the initial display © 108 . . ]
current mode. : . - Common Logarithm/Antilogarithm Key . )
*Press this key and then enter a value to calculate the common logarithm of the value.
saﬁ" Menu/Set Up Key ) . . *Press @HEE and then enter a value to make the value an expenent of 10,
«Press ;Iils key 1o'display'ihe Main Menu. . ‘ " *Press this key following @ 1o enter the letter B. : .
«Press this key following B while a set up display is shown 10 change to the set up &d! *"an‘: ) . )
display. Natural Legarithm/Exponential Key i .
‘ *Press this key and then enter a value {0 calculale the natural logarithm of the value.
@ h *Press and then enter a value to make the value an exponent of e.
@@:“l’@ Cursor/Replay Keys " Press this key following [ to enter the letter'C. . C

Quit

Exit/Quit Key .
«Press this key to back step through disp
tion Keys. .. .

. . . ' D s E e F o

«Use these keys to move the cursor on the display. . C @ o displa é@ Trigonometric Function Keys
ing i i lue, press (o}

. 7l key following input of a calculation or value, . |

After ﬂoulptr{eoisftr:i\e eynd or (& 1o display it from the beginning. You can then ex8 «press this key and then enter 2 value 1o calculate the sine of the value.

m?[ Ctahl;uczculaﬂan again c;r adit {he calculation and then execute it; See page 33 10 «Press this key following [ to enter the letter D.

cuie ’ K . K K | to e | D.

i lay Function. . [ . _ .
details on the Replay *Press this key and then enter a value to calculate the cosine of the value.

ﬂ Graphic < Text/Integration Graph Key 7 L *Press this key following [ to enter the letfer E.

«Press this key to switch between the graphic display and text display. this k d th te lue to caleulate the t t of the valu
=L X when you want t0 draw an integration graph. ‘ ress !s ay an ‘erq enter a value to calculate the tangent of the va_L_J_e.

*Press this key following : ' *Press this key following [ to enter the letter F.

.

drdc* . . Lo T . ’ : '
Graph/Differential Key *Perform this operation and then enter a value to calculate the inverse sine of the value.

: i tion formula far graphing. ‘
«Press this key before entering a calcula - ial calculations (page 74 _ _ e
+Press this key followirig ) when you want to perform different S *Perform this operation and then enter a value to calculate the inverse cosine of the value,
*Press this key following to enter the leiter . - _ - - ‘
&.SO0LY 4 - _ B *Perform this operation and then enter a value to calculate the inverse tangent of the value.
Range/Gaph Solve Menu Key - ‘ we G ‘ : : : : :
) fl. : .
+Use this key to set or check the range of a grap ) lcuial @2 Fraction Key
. . ns that let you calculal . ) ) ) )
»Press lhis key following [ to display a graph solve menuhof functio ¥ *Use this key when entering fractions and mixed fractions. To enter the fraction 23/45,
root and maximumfrr]inlmum values, etc. fromaa graph. : © for example, press 23[45.-To enter.2-3/4,-press 2 3E04.
+Press this key following [ to enter the letter §. . +Press @M@ to display an improper fraction.

CAPA i *Press this key following i to enter the letter G.

Mode Display/Screen Copy/Capacity Key g6 39). it can be used M

«When this key is set to function as a Mode Display Key {page 3 I)- i gwhﬂe'this ks Square/Square Root Key
check the current set up display settings. The settings remain displaye *Enter a value and press this key to Square the entered value. .
is depressed. *Press and then enter a value to calculate the square root of the value.

«When this key is set to function 2 & Screierct‘ Copyoﬁzr’tzgﬁgzitg? :L:Zre‘d;g)t?it 'pauEI'F'ress this key following WA to enter the letter H.
of the current display image to a connected pers ! ' SR :

' i i this key following By |
i i t to function as a Mode Display Key, press . . j ‘
.gh:hneétlsth';eixjfres:t status of the unit's memory capacity. The capacity remains diC] Open Parenthesis/Cube Root Key

) : s depressed *Press this key 10 enter an open parenthesis in a formula. )
ptayed while this key is dep ' *Press and then enter a value to calculate lhe cube rool of the value.
*Press this key following to enter the letter |. :

~16— 17—



- Close Parenthesis/Reciprocal Key . ' @EIF® — Program Command Menu

«Press this key to enter a close parenthesis in a formula. : This key operation-displays the menu used f - - 5
or s . i
+Enter a value and then press SR to calculate the reciprocal of the valbe. ' functions. _ pecification-of special built-in pragram
«Press this key following [ to enter the letter J: S C EEamEm : :
- _K T This key sequence dlsplays the status 01 the
i program functuon var abI

[=] Assignment/Comma Key ) . and LR), and matrix memories, along with the remaining number oflb te statlsuc (SD
+Press this key before entering avaﬁue memory name 10 assign the result of a calculatior For full d : yies.

o the value memory. = - - : ERERE T o tu reialls on each _menu, see the secnon mied ‘Basic Set Up”, “Basic Operation”
ePrass this kay following B to: mput acomma. : S rting from page 25.: 7

«Press this key following @4 0 enter the:letter K. - - o Sni

m All Clear/ON/OFF Key

Power/Root Key *Press this key to switch power on.
+Enter a value for x, press this key. and fhien enter avaiue foryto calculate Ko the powe g:g:z i::: i;ey :V:"e pow[%ls on to clear the display.
. ey o owmg to switch power ofi.

of v.

sEnlera value for x, press @ Wiﬁ and then emer avalue ior yto calculatethe \1h rootof y N
»Press this key following 0@ 1o enter the letter L. ) - Delete/Insert Key - . e
N : sPress this key 1o delete the character at the current cursor: Iocatlon R

FMeM 2 o Detm T .
EZ] Numeric Keys and Decimal Key . Press @ to display the insert cursor (7 7). You can insert.c
(o] ~ y cursor is displayed. B2 haracters while the |nsert

sUse lhe numeric keys to enter a value. "Enter decimals using the decimal key )
+Following cperation cf the i key, each of the numeric keys enters the following letters
- = m ﬂ “Krithimetic Operation Keys

(7] enters M. ] enters 4. ] ) |
enters N. @WEZ] enters V. SO I *Input addition, subtraction, mutitiplication,.and divi
Eme) enters Q. @) enters W. o o from left to right. Press the appl?cable key to Spt%'scllcfjsl.:I ;gic;t::g:lrﬁgﬁcazél;?gtgﬁ e,
@A) enters P. Q] enters Z. o »You can also use the 8 and &3 keys to specify positive and negative values,
@E) enters Q. E] enters me apen bracket C. .l eFollowing operation of the (7 key, each of these keys enters the foll
(8] enters R. : ) : T [FAEF enters S. ollowing letters. -
*Following operation oi the B key, the menus marked in green (or orange) above thes ERIE enters T.
keys are accessed. o E D enters X.
wrEd enters Y.

[ E¥H — Function Memory Menu
This key operation displ ays the menu used for function memory calculations (see page 405

]

B — Unit of Angular Measurement Menu. . ? Exp:nen:‘IPl Key -

This key operation displays the menu used for s esification of the unit of an ular mei Use this key when entering a mantlssa and ex| onent 3 ‘
y op play P g ole. enter 2 56634, P "To input 2.56%16%, for exam-

surement, . R4 -
ress to input

GG — Display Format Menu Lo T s *Press this key folli)nwi:;ehtlc? :r];t:r the cl
This key operalion displays the menu-used for specification of the display format for ce sorce BT i to enter the closed bracket J . .
culation results. . ) T s

elon en s T o o {©) (-)/Answer/SPACE Key
ﬁ-k—- CleartMer;u e th L 7| : - -~ «Press this key when entering a negative value. _

is key operation displays the menu used for ¢ earing memory contenis, «Press [ and then this key to recall the m

- the B9 key, Y ost recent Calculatlon result obtalned usmg

@)@ — Complex Number Calculation Menu o
d for compiex nurnber calcula'uon ‘ *Press [ and then this key to enter a space.

This key operation displays, the menu use

ERmm — Buiit-in Function Menu : S @ E
This key operation displays the menu used for Speclflcal'on of builtin functions and | reCute) Nowine KeY.
=Press this key to obtain the result of a salculation. You can press 1h|s key following data

engineering symbals (k, u, eic. )
input, or after a result is obtained to execute the calculation again using the prewous result.

@n)w) — Variable Data Menu *Presg [
This key operation digplays the menu used for a graph range, zoom faClOFS graph fun B o perform a newline aperation.

tions, statistical data, equation solutions and coefticients, and the Table & Graph funcho
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THELE TABLE Mode

_1-2 Modes

You can control the operations
mode you need, select the appropriate icon from the Main
whenever you press the El key.

The icon that is highlighted is the one that is

highlighted mode, press the g key.

| addition 1o using the cursor keys 10 select a mode's icon, you can also select a mode
or letter in the lower right corner ol

by inputting a number or letter. Input the number
the icon to select the mode you want.

«Use only the procedures described above to enter a mode. If you use _aﬁy-dther proce-
ona you thought you selected.

dure, you may end up in a mode that is different than the

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

CUMFE comp Mode

" graphs and for executing programs.

EAZE R 2

Fip§ BASE Mode ‘ ) Select an icon and pr todi i

S =} Use this mode for binary, octal, decimal, and hexadecimal calculations and con set up display. ngssawﬁ]dzﬂfgmz RUN  /COMP. . . .
versions. This mode is also used for logical operations. COMP Mode. G—type RECT /CONNECT

zp angle . :Deg

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

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

MAT Mode
i Use this mode for matrix calculations.

EF

Ie

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

RHAl DYNA Mode : o
L1514 | se this mode 1o store graph functions and to draw graphs by changing the value:

for variables in the functions.

of the unil by entering the correct mode. To select the £
Menu. The Main Menu appears -

1 HTE
currently selected. Use the cursor keys 10 ﬂf:}!*

move the highlighting around the display to select the mode that you want. To enter the

v “H Use this mode_ to store_a fqrjctiun or recursion formula, to generate a numeric
table by changing values for variables in the function/formula, and to draw graphs.
EQUA Mode ' | - o
Use this mode to solve linear equations with two th i
. rough six unknowns, i
equations, and cubic equations. ' ' quadrati
PRGM Mode '

Use this mode to store programs in the program area, to execule programs énd
to store and execute programs as file data. S

A1is)
ik
A

“ | LINK Mode

i Use this mode to transier program, functi i
' ion, matrix, an
another unit. - ) _ d other memary data to

CONT Mode .

Use this mode to adjust the display-contrast. .

REZET] RESET Mode

Use this mode to reset the calculator to its initial parameters.

HSet Up Displays

lExc:epi for t_he LINK, CQNT,_and RESET modes, entering a mode causes a sef up display

;datg?ﬁ:rr;lrzt. The set up ddlsplays show the current status of cther modes that are relat-
ode you entered. How i i

ed 1o the moc y amede is set up affects the calculation results produced

The status shown in each set up display shaws initiat setiings that are in effect whenever

| Use this mode for arithmetic calcutations and function calculatians, for drawing the RESET operation (page 323} is petformed.

®To change a set up

display:Norml
MFD/CDy:M—Disp

Press 1o swiich to the set up edit =... ~
display. - .

»GRAPH TYPE :RECT
DRAW TYPE :CONNEGT
M—DSP/COPY :M—D ISP

[FECT)[FOL] PARMI INEG]
F - F FE




Use the @ and & cursor keys to meove the polnter to the line whose set up you want EJ(DRAW) ... - Drawing of graph:using single-variable or paired-variable calcu-
. lation results
hange.
. tF?rgss tt?e function key that correSponds to the settmg that you want 10 make.. TFE(NON-) ... .No drawing of graph using 5|ngte -variable or paired-variable cal-
Press (@) to return to the set up display. ) o ] culation results

S U Di | Function Key Menus *Paired-Variable Statistic Calculation (REG MODEL)
et p isplay Functi

This section details the settings that you can make using the funct|on keys in the set up ‘ »REG MODE’LJ CLIN J
edit dlsptay ‘ _ F . )
.Graph Type (GRAPH TYPE) RS | LL|NJ|_LOGJ|_-EYF'—_H_F’WH_] ) : . ‘
\TGHAPH TYPE :RECT | e O
o L L - . . < [ED(LINY ... Linear regression -
‘ RECT]| [ POL |[PARM|LINEQ J T (LOG) - Logarithmic regression - - )
: (EXP) ... Exponential regression - ;
G FE(PWR) Power re i -
- [FEPWR) .......... gression
FI(RECT} woeeeen Rectangular coordinate graph o ) .
F2J(POL}  ......... Polar coordinate graph : . *Graphic Function Display Settings (GRAPH FUNC)
{EB)(PARM) ......... Parametric graph ) . . : S . ..
FA(NEQ) ......... Inequatity graph | »GRAPH FUNGC :ON |
. ing Type (DRAW TYPE . e -
Graph Drawing Type ( ) . B B I R — [
| »ORAW TYPE :CONNEGT [, ' [E]][Ej] : .
' ' ' EHON) e Switches on dlsptay of the 1unct|on when drawing a graph or us-
CONJ[FLOT, . J - -
- - o e B g Trace in the GRAPH Mode.
‘ B R - FD(OFF} . Swilches display of the function off,
........... Connection of plotted points o - o
ngg't"') ........... No connectlonpoi plotted points : - *Dual Graph (DUAL GRAPH)
«Statistical D._ata’ Storage (STAT DATA) - e E { »DUAL GRAPH :OFF |
1>5TAT DATA :NON-STO | | [oNoFF |
- N . e . . - -
l S70 NDN} ‘I n
w3 [F)(ON) ........... Switches on Dual Graph in the GRAPH Mcde. - .
' E2OFF) ........... Switches off Dual Graph.
[F(STQ) Storage of input statistical data into statistical data memory
{FZ}(NON-) No storage of input statistical data into statistical data memory s+ gimultaneous Graphing (SIMUL GRAPH)
+Statistical Graph Drawing (STAT G_FIAPH) I I }S 17M_UL .QFtAPH 0OFF |
. - W L RS .
| »STAT GRAPH :NON-DRA | o |
‘ DRAW NGV J G Y

- T®
| ~22— | -23-




- o

FU(ON) .. Simultaneous drawing of graphs for functions stored in graph . . .
function memory [Fa)(LIST) | [BEE] - |
[[16] ) 3 S One-by-one drawing of graphs for functions stored in graph func- : -
tion memeory )

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

« Mg Key Setting {M-DISP/COPY)

| »M-D1SP/COPY :M-DISP | [E)(SEE) B vt T 0ot L7 { LSt e
_ 3]
‘ [WMDOSF|[COPY] . | This type of icon indicates that a functlon will be executed as soon as you press the func-
@ @ tion key.

Halding down [ shows the set up display for the current mode. =In some cases, cerlain funclion keys may not be a55|gned funcuons as is the case for
. Pressing @ enters a mode that makes it possible to transfer 8 in the above example In such cases, no text appears above the function key.

a bit pattern of the current d|splay contents to a ‘personal S
computer.

FEMDSP)
E(COPY) ...

«After you select the PRGM Mode, you can use the set up display to specify the calcula- 1-3 Basic Set Up
tion mode (CAL MODE) for program execution. Whenever you change the calculation

mode, the cantents of the set up display change accordingly. MTo Specify the Unit of Angular Measurement

[»CAL MODE  :COMP \ To set the unit of angular measurement as degrees
SHIET] I |
glrRad|Ga] o | r | & |
t [COMP/BASE![S DJ[FEGI[MAT] 1 } Lo = P -
_ @ B B & . ' -
ENCOMP) ......... Computation Mode : - - [Fi)(Deg)Ex Des .
FZ)(BASE)} ......... Base-n Mode : o @
FI(SD) ... Standard Deviation Mode : ) )
F(REG) .o Regr_ession Mode The relationship of the angular measurement units are:
FRMAT) s Matrix Mode 360° =27 radians =400 grads -

90° = w/2 radians =100 grads

EAbout Function Key lcons
There are three iypes of function key icons that appear at the bottom of the display. #Ta Speclfy the Number of Decimal Places

MATRIX Mode - . : ' : : - To set the number of decimal places to 2
(F)(Mat) B
= . \ . | Fix | Sci [Norm] Ens [IEXEIISYER
El(Tm) [ Wat | Dot | Trn | LST JESE NN
m @A /A Lo . L
[E(Fix}(Z][E=) Fix 2

This type of icon indicates that a function will be accessed {but not executed) when you ?.00 ’

press the function key. - .
Now all displayed values will be rounded ofi to the nearest integer at the second decimal

place.
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+The above specification is applied to the displayed vatue cnly. The calculator still stores
the entire 15-digit mantissa and 2-digit exponent of the result in memaory. If you change
the number of decimal places specmcatlon while a calculation result is displayed, the
display changes tc show the value using your new specification.

*No matter what seltings are currently being applied for the number of decimal places,
pressing OEEAF)(Norm)E8 returns to the Norm mode (1 or 2). :

ETo Specify the Number of Significant Digits
_ [Example] To set the number of significant digits to 3

\msms il

&
- E)(schEEE

Sci 3 .
D.20:+00

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

*Pressing [F2)(Sci) (@]9 causes all displayed values to be shown with 10 significant digits.

+The above specification is applied to the displayed value only. The calculator still stores
the entire 15-digit mantissa and 2-digit expenent of the result in memory. If you change
the number of significant digits specification while a calculation fesult is displayed, the
display changes to show the value using your new specification,

«No matter what settings are currenily being applied for the number of significant dlglts,
pressing @ @A) (Norm) B8 returns to the Norm mode {1 or 2).

B To Specify the Display Format

) AP T oc o] ene lIzNa e
.[F3(Norm)[ed

Norm
@

Each time you press B ESAFI{Norm)®d, the display format changes between MNorm 1

The above specification is applied to the displayed value oniy. The calculator still stores
the entire 15-digit mantissz and.2-digit exponent of the result in memory. If you change
the display format specification while a calculation resuit is dlsplayed the dispiay changes'
te show the value using your new specification. '

HTo Spec;fy the Engmeermg Mode

|J£T!3][ENGJ |
FaEng)Ed Eng

@ ’
Each time you press BT (Eng)Ed, the unit enters or exits the Engineering Mode.

The above specification is applied to the displayed value only, The calculator still stores
the entire 15-digit mantissa and 2-digit'exponent of the result in memory. If you change
the engineering mode specification while a calculation result is dlsplayed the display
changes to show the value using your new specification. .

HTo Adjust the Contrast of the Display ~ -~ "=
Highlight the CONT icon on the Main Menu.

GOIC .
[Exg - - o *********************
= * CONTRAST
*********************
LIGHT DARK
[«1

[=+]

@ make the screen lighter
(@ to make the screen darker .
fend to return to the Main Menu -

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

and Norm 2. ‘See page 55 for full details on Norm 1 and Norm 2. .~
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1-4 Basic Operation . Hinputting Calculations

i When you are ready to input a calculatlon first press B8 to clear the display. Next input
The operations described here are fundamental calculations that you need to get started your calculation formulas exactly as they are written, from left to right, and press (£ to
with the unit. Graphing, programming, and statistical calculations are covered in their own obtain a result.

separate sections. . . : 243-2+10<
(aclEa] + 3] - [EN] -+ [EN[ GG ' 2+3-4+1@

M Using the Clear Menu

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

|

|

2(5+4)+(23x85)=

EEOEREDa 2({5+4) + (23x5)
*The procedures described below cannot be undone. Make sure that you do not need [OEERE0E 2. 15652173913

data any more before you delete it.
*You can call up the Clear Menu while the unit is in any mode. . )
- : The unit uses two types of functions: Type A functions and Type B functions. With Type
® To clear the entire memory A functions, you press the function key after you énter a value. With Type B functions,
you press the function key first and then enter a value.

S fic s | (Type A function)

(/ .
Example - Key Operation
) Squares: 42 [#=3
Fil(Mcl Mc i
Ex)(Mel)es] @ {Type B function)
. . Exai‘nple ' Key Operation
This operation clears all of the value memories, as well as any values assigned to r, 8, Sine: 2 sind5° EEEGE

and variables.

*For detailed examples on all of the possible calculations available, see the section titled

® To clear statistical memories only ] “Calculation Priority Sequence™ on page 51.
el _ | I ER ‘ To clear an entlre calculahon and start again ,
C 2 Press the [ key to clear the error along with the entire caleulation. Next re-lnput the

calculation from the beginning.

FaSc)E sol

o
M Editing Calculations

sThis operaticn clears any values assigned to £x2, Lx, n, Zy?, Ly, and Lxy. Use the @ and ® keys to move the cursor to the position you want to change, and then
+In the case of single-variable statistics (SD Mode), if the statistical graph drawing type perform one of the operations described below. After you edit the calculation, you can
{STAT GRAPH) is set to “DRAW ” the clear operalion clears bar graph memory €. execute it by pressing &, or use & to move to ihe end of the calculation and input more.

® To change a step

_ To change cos60 to siné0
fed(61(6) cos 6@_

—28— —ng_




@@@ | gos B2 o
& l sin 8@ 5
¢ To delete a step
[Example]| To change 369x x 2 to 369x 2
REEBAE | 3B8xx2_
@@ - ’889&:2 ' ‘

OTo insert a step

To change 2.367 to 5|n2 362 S

I
PODDD@ EEE

(ererT) 5] 2. 3‘52 - . - S ‘
= prEs

sWhen you press @(ms) a space is indicated by the symbol “_ J". The next function or
value you input is inserted at the location of ] _". To abort the |nsert operailon wnhoul
inputting anything, move the cursor, press -E] agam -or press IEI

* To make corrections in the original calculation

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

(Ac|ENES] = |0] X | 14+@x2.'3.

EERY Ma ERROR
Bvtes =~ 4

Press @ or ®. 14+@%x2.3

Make necessary changes.

SemE0D rEwes

Execute. it again,

&

|14+1@x2.3 . .- - :
: L 3. 88

«The last calculation performed is not cleared even when you press the [l key. This means
you can clear the displayusing f8 and then'recall the calculation.

«The last calculation performed is cleared whenever you press the E@ key to select a mode
in the Main Menu.. - =~ = E

B Answer Function
The unif’s Answer Function automatically stores the last result you calculaled by press—
ing B4 (unless the B key operation results in an error). The result is stored in the answer
memory. S T

# To recall the contents of the dnswer memory
SHiFT}{Rns) (ExE)

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

123+ 456 = 579

789-579=210
mOEEaEEEE 123+456 s
- DEE R | 789-Ans o
) ' : 21@

sThe largest value thai the answer memory can hold is one with 15 digits for the' mantissa
and 2 digits for the exponent.

«Answer memory contents are not cleared when you press the I8 key or when you switch
power off.

+Note that answer memory conlents are not changed by an operatlon that assugns values
to value memory {such as: .E]@J[E@) .

HUsing Multistatements

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

Cursor is posilioned aulumat\cally al the location  {arm multistatements.

of tha cause of the error

3=




-Colon (: )

Statements that are connected with colons are executed from Ie?t lo rlghi wnhout stopping.
*Display Result Command( 4}

When execution reaches the end of a statement followed by a display result command,
execution stops and the result up to that point appears on the display. You can resume
execution by pressing the (B8 key.

*Newline Operation

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

* To use multistatements

6.9%123=848.7

123 + 3.2 = 38,4375

mEIEEEEmA) 123+A 6, BXA
FRpAEE) () B0 A:3.2
EEEEFE)(4) _pian’
ERAEE 2]k
Appears on display when 4" is used.

123+A 6. 9xA4

A+3.2

848, 7
38. 4375

+Note that the final result of a multistatement is always displayed, regardless ot whether
it ends with a display result command.

*You cannot construct a multistaternent in which one statement dlrectly uses the result
of the previous statement.

123 x456:% 5
I

Invalid

EMultiplication Operations without a Multiplication Sign

You ¢an cmit the multiplication sign (x) in any of the following operations.
_*Before the type B funclions (page 52}

2sin36, 10log1.2, 2v3, 2pol(5, 12), etc.

+Before constanis, variable names, value memory names

27, 2AB, 3Ans, 3Y1, 4Sim X, etc.

*Before an open parenthesis

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

BPerforming Contlnuous Calculatlons

The unit lets you use the result of onhe calculation as one of the argumems in the next
calculation. The precision of such calgulations is 12 digits {for the mantissa).

13

1+3x3=
MEAIRE)E 1+3
@.333333333333
(Continuing) B : A
. nsx3
BEIE ' 1

Continuous calculations. can also be used with Type A functions (see page 51),

B Using the Replay Function

The Replay Function automatically stores the last calculation performed in replay memory.
You can recall the contents of the replay memory by pressing @ or &. If you press 2,
the calculation appears with the cursor at the beginning. Pressing @ causes the calcu-
lation to appear with the cursor at the end. You can make changes in the calculation as
you wish and then execute it again.

[Example | To perform the followirig two calcu'tation.s
4.12x3.58+6.4=21.1496
4.12x3.58-7.1=7.6496

ERODER 4.12%x3.5646.4.
EMEERGEFEEEY 21. 1498
< 14.1Ex8.58+8.4_ |
. @@@@HE]EI@ [4.12x3.88-7.1
7.6498

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

*The contents of the replay memary are not cleared when you press the B3 key, 50 you
can recall a calculation and execute it even after performing the all clear operation. Note,
however, that replay memory contents are cleared whenever you change to ancther mode
or menu.




T

sAfter you press 8, you can press & or (® to recall previous calculations (up to 256 » To use the ProbabllltylE Functlon Menu

bytes), in sequenced 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. Note, however, that multi-replay
memory contents are cleared whenever you change o another menu, or when you entei
the STAT DATA Mode (STO or NON- STO)

M Built-in Scientific Functlons

In addition to the scientific functions that you can access directly from the keyboard thit
calculator also provides a selection of other built<in functions. Use the MATH Menu
access these built-in functions.

* To call up the MATH Menu -

S | (D) [HYPJ PREJ NUMJ OMSJCORDIESYY)

(F1) ) [
Press the function key to call up the sub-menu that contains the type of operation you
want to perform.

FH(HYP) ................ Hyperbolic Function Menu for hyperbolic and inverse hyper
bolic functions

Fa(PRB) ................ Probability Function Menu for facterials, permutations, combi
nations, random numbers, and L calculations

FEI{NUM) e Numeric Function Menu for absolute value calculations, intege

= and decimal-part extractions, ‘and internal rounding -

F{DMS) -.............. Sexagesimal Function Menu for degree m|nute second inputt
and conversions '

FE{CORDY} wrvrrvreeres Coordinate Function- Menu for rectangular and polar coordlnau
transformations -

FEI(ESYM) ............. Engineering Symbol Menu for engineering symbois :

® To use the Hyperbolic Function Menu

*To use the Numeric Function Menu

I I | o D I I e S
= Dusd
ER(HYP) |

0 O G N 5 B Y I GEY R )

Press the junction key below the hyperbolic function you want to input..

Eil(sinh) hyperbolic sine
[F2){coshy) .... .. hyperbolic cosine
[Eal{tanh} hyperholic tangent
E{sinh=") ....... ...... inverse hyperbofic sine
- [8){cosh™? .. inverse hyperbolic cosine
< E8(tanh -1 ... inverse hyperbolic tangent

|@mmeam|

(7T I
. : tolu . & _ : -
ED(PRB) | mararnee |

m B B E

Press the function key below the probabrlrty functron you want to input.

702 JO factorial of x

E2{nPr) . -.... permutation

F=(nCr) .... ... combination

Fa{Ran #) .... random number generation
FEE() i Z (sigma) calculations (page 81}

[HYP )] PREJ NuMJ DMS]CORDIESYN I

(SRaFT) [T
&
ENUM) PAc=Tint Terect Ao | i S

1 O 3 B Y R (2O G

Press the function key below the numeric function you want to input.

[F){Abs) . absolute value

E{Int) ... .. integer extraction

(e3){Frac) ---.. fraction extraction

EHRND) ..ot rounding” -

FE{ING) i, maximum value that does not exceed argument

*Rounds the internal vatug to 12 significant digits. The same
rounding is applied to the Ans memory contents. In the Fix
mode, the internal value is cut off in accordance with the Fix
specification. In the Sci mode, the internal value is'cut off so
the number-of significant dxglts is in accordance with the Sci
mode specification.

® To usethe Sexagesimal Function Menu

) | 5 D o D e D |
R )
(DMS) | [TTT] e . J
(2]




Press the function key below the sexagesimal function you want to input.

[Fd{e ') i For input of hours, minutes and seconds, or degrees, mlnu1es
and seconds as sexagesimal values
F{ET) e Far input of hours, minutes and seconds, or degrees, minutes

and seconds as decimal values®
*This function menu item appears only when the result of an
operation is on the display.

® To use the Coordinate Function Menu

[ | o1 = D e
[EECORD) FrotTrect| - |
&)

Press the function key below the coordinate function you want to input.
FPol () ... .. transformaticn of rectangular coordinates to polar coordinates
FE{Rec () transformation of polar coordinates to rectangular coordinates

® To use the Engineering Symbol Menu

R | B D D B D |
ESI(ESYM) |l5-n|

@.@-@'

Press the function key below the engineering symbol you want to |nput
milli (10-%)
. micro.(t0-%) .

-femto (10-78)
advance to next menu

IRV Il M |
) {Fs).

kilo (10%

mega (108)

giga (109

.. tera (10°3)

peta {10'5)

FEE) worereirreeen. exa (10'8)

*Engineering symbols cannot be used inside of multistatements or programs.
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® To use engineering symbols in calculations

1000 mx 5 k .

- 8370 [0](0] [EiiFs) (mw) 1@@@mx5k
FeESYMFI(m)E(=]
sl (O)F) (k) B9

=1%]%]"]

MWValue Memories

This calculator comes with 28 value memories as standard (which can be expanded up
to 2428). You can use value memories to store values to be used inside of calculations.
Value memories are identified by singte-letter names, which are made up of the 26 letters
of the atphabet, plus r and 8. The maximum size of values that you can assign 1o value
memories is 15 digits for the mantissa and 2 digits for the expenent. Value memory con-
tents are retained even when you switch power off.

*3ome value memories are used by the unit for certain types of calculations. Note the
following.

Type of Calculation Value Memones Used
Single-Variable Statistics (non-storage) u v, w .
Paired-Variable Statistics (non-storage) P, G, R UV, W
Differentiation F.G,H - -
Integration KL, M, N
Coordinate Conversicon - I, J

You cannot assign values to these value memories white the above calculations are be-
ing performed. You should also clear the value memaories betore starting the above oper-
ations. Be especially careful during programmed calculations 1o avoid problems caused
by values mistakenly assigned to memories that are used by the calculator,

¢ To assign a value to a value n‘iemory
To assign 123 to value meriory A
BOEEEEEE ‘ 1234

'IES’

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

M Ew2)EA(4)(5](6]

[A+458+B

578 L




® To display the contents of a value memory

To display the contents of value memory A
B () A

128

® To clear a value memory

To clear value memory A
EOEEmEE

. .@-;'A

# To clear all value memory contents

BEAEEFEY (M) e

Mc

Hincreasing the Number of Value Memories
Though 28 value memories are provided as standard you can configure the memory of
the unit 1o.increase the number of value memaries and decrease the amount of program
memory. Each. additional value memory takes up ten bytes of program mernory. -

- 28
24000

30
23989

29-
23980

Number of Value Memories - 2428

....... . 0

Number of Program Mernory Byles

The maximum number of value memories possible is 2428 (é'r_piincreés__é of 2400)‘ )

*You may not be able to increase the number of value memories tn the level you wanl
if the memory already contains programs, matrices, function memory contents, or statisti-
cat data. If there is not enough unused memory available to increase 1o the number you
specify, an error message will appear on the display.

*The specification can alse be included within a program,

¢ To increase the number of value memories
- To increase the number of value memories hy 30 (for a total of 28+

30=58)
@@@] @% PHGM : FUNC: g|—®
@-—! EDTR: @ RECR: e1—®
i @—» FMEM: @ DYNA: 685 | —®@
@— | MAT @ SIiML: @ |
&—j 8D B POLY: B|—@
... ®&—|REG : @ GRPH: —
=] MEM ": 58 Free:23700 —@

{D)Number of byles used for program storage

@Number of byles used for file storage

{3)Number of bytes used for function memory slorage

ONumber of bytes used for matrix storage

(5)Number of bytes used for single- wvariable statistical data siorage

(8}Number of bytes used for paired-variable statistical data storage

{DNumber of value memories currently available.

(®Number of bytes used by Table & Graph function storage

(@MNumber of bytes used by Table & Graph for recursion formuta storage
{@Number of bytes used for Dynamic Graph formula slorage

(*Number of byles used for linear equation storage )
(D Number of bytes used for quadratic and cubic equation storage R
() Number of bytes used for graph function storage

(& Number of bytes remaining.

® To check the current memory status . S . ~
--@ (or hold down m) o :

¢ To initialize the number of'value memories

(5H0eT) i) (0 ) ] - ~ |'PRGM: ® FUNC: 2
— = o {'EDTA: @ RECH: @
FMEM: @ DYNA: 85
MAT ® SIML: - B
sSD @ POLY: @
HEG ? GRPH: @
MEM : 28 Free:24800
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®About Memory Names

You can use the additional memaries you create from program memaory just as you use
the original 28. The names of the additional memories are Z[1], Z[2], 23], ete. If you increase
the number of value memories by 5, you can access the original 28 memories, plus
memaries Z[1] through Z{5].

1-5 Using the Function Mémoi’y

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

® To display the Function Memory Menu

ST Y [5T0J RCL] n JINEN)
" = ®

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

ENSTO) oo Stores functions -
F2(RCL) .. ... Recails functions
Eal(fa) ................... Specifies input as a function. See page 216 for an example

of [F3]{in} cperation.
............... Displays- a list of stored functions

® To store a function

To store the function (A+B} (A—B) as function memory number 1.

‘ ‘To delete function memory number 1

| (A+B) (A-B)_
@O A EEwEID) _
A RREEID] . -
| e EE T
A
[E(STO) | STO W EGWP[5T]
53] == FUNCTION MEMORY ==
f1: (A+B) (A—B)

«If the function memory number you assign a function to already contains a function, the

previous function is replaced with the new one.

¢ To recall a function

To recall function memory number 1

| B EE ) |
) .

(F2l{RCL) 1 RCL 5T i

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

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

* To display a list of availablé functions

SHIFT

[STO4 RCLY fn JEEE])

== FUNCTION MEMORY ==
fia:(A+B)Y(A-B)
fa:
fa:
fa:
fs:

fe:
LIST

Fa(LIST)

¢ To delete a function

| 10 EERERPIET] |

(shiFT) (EHEN) BB (ET) (S TO)
aJ

fi:

FUNGT DN MEMDRY,==I

*Executing the store operation while the display is blank deletes the function for the
Function Memory you specify.




M Variable Data (VAR) Menu . . _ FaQ) o J
The VAR menu lets you recall the following types of data. o :
. +Graph ranges o :
*Zoom factor ratios ) ] . E)(Tomn) ..o T, & minimum
" *Graph functions ) (Témx) ... .. T, 0 maximum

*Statistical data (using the STO Mode) E)(Tépeh) T, & pitch
+linear equation coefficients and solutions
*Quadratic equation coefficients and solutions
*Cubic equation coefficients and solutions

*Table & Graph table ranges and table contents

* To recall zoom factor data

- (5P (W F2(FACT)
- # To display the VAR Menu [z
- ‘ . o . Press the function key below the data type you want to recall.’
S jwm? STATJEQUAI TABLE (F)(Xict) ............. x-axis enlargement/reduction factor
B & E(Yfet) ... s —.<.3).(I5 en.largeme.nt!rr-,:dectlcjn faltj:.t_ml'

The fallowing are the data types that can be selected from the function menu at the bat- . E e S -‘ B -'..‘-..‘
tom of the display. Press the function key below the data type you want to specify. @ To recall a graphic function ' o S

[F{RANG) ............. Graph range data (page 146) B : . : :
ED(FACT) .............. Zoom factor data (page 203) ’ G (FS(GRPH) R 1 r. ] Xt T Yt
L r. ] Xt} oYt
[E8(GRPH) ............. Graph function data {page 169) .
. [Fa)(STAT) ... .. Statistical data* (page 90) ) [ - .
FEEQUA) ... - Linear, quadratic, and cubic equation data (F’Ei!?lE 136) Press the function key below the data type you want to recall.
[F8)(TABL) Table & Graph data (page 242} FY) oo Press [F] before inputting a value that identifies a. rectangular
*This function menu item appears only when STO is specified o coardinate graph function.
in the Statistical Data Storage (STAT DATA) Mode set up () ... e ..... Press [fz] before inputlling a value that identifies a polar coor-
display (page 22). dinate graph function.
. - FB (Xt} orvereennnnnin. Press [E8] before inputting a value that :demmes an Xt parametric
® To recall graph range data . . graph function.
Fa(YY) ....... ssreenene- PrEss 2] before inputting a value that |dent|1|es an Yt parametrlc
EREIF(RANG) inn Dina | Xso 10 2 s ST -
: RO ERE) L - [Example | To recall that rectangular function y= 2x2 3, which is stored in memory
Press the funcnon key below the data type you want to recall. location ¥2 using the following range parameters (page 168):
_EXmin) i ... 2+8XiS minimum =)
@(Xmax) ... X-axis maximum . _Xa?ge —
EDXEC]) -..rcccccyvvr, x-aXS SCalE , e A B
] T advance to next range data menu T Siale 1
: Ymin ! -5
L= T ma X . B
B . [rmin Dvinex | ool | S | : scale: I
N - RS INIT J[ TRIG
E(Ymin} y-axis minimum
[F){¥max) .... y-axis maximum
F(Yscl) ... ... y-axis scale
] () R, advance to next range data menu
} —42— — 43—




-

[E(GRPH)ED (V)D&

* To recall statistical data

ERWHE)(STAT)
F FE B

Press the function key befow the data type you want to recall.
A(DTx Single-variable or paired-variable x-data
E2(DTy .... .. Single-variable or paired-variable y-data*
{(FI{DTF) Single-variable or paired-variable number of data items

*This function menu item appears only in 1he Regre55|on Made
{page 97).

¢ To recall equation coefficient and solution data

E@E)(EQUA)
| ® ® &

Press the function key below the data type you wart to recall.

F)(S-RLT) Linear equation (2 10 6.unknowns) solution daia
{F2)(S-COF) ... .. Linear equation (2 o 6 unknowns) coefficient data*
[F3){P-RLT) Queadratic and cubic equation solution data
Fa)(P-COF) ............ Quadratic and cubic equation coefficient data*

*These function menu |tems appear only in the Matrix Mode
(page 112). A

* To recall linear equation solution data
While the equation data menu is displayed, press [F) (S-RLT) to display the linear equa-

“tion result menu.
FD(S-ALT} SIM-X ST SIM-V
B B )

Press the function key below the data type you want'to recall,

FE(SIM-X) ... Solution x for linear equation with twe to six unknowns*
F)(SIMY) ... .. Solution y for finear equation with two to six unknowns*
RISIM-Z) ... - Solutien z for linear equation with three to six unknowns
FE(SIMT) . .. Solution £ for linear equation with four to six unknowns
[EE(SIM-U) .. Solution « for linear equation with five or six unknowns

FE(SIM-V) Solutlon v for linear equauon with six unknowns

' *Memory data for Imear equatlons with two 10 SIX unknowns
cannot be recalled on the same. dlsplay

To add five 16 solution x for Ihe I‘ollowmg linear 'é'q'uatlons wnth two
unknowns (page 137): -

2¢+ 3y =8
3x + 5y =

EYS-RLT) -+ - -

[Fi{SIM-X) EB(E)
fee]

14

Sim X+5
3

1‘
GY

® To recall linear equation coefficient data

While the equation data menu is dlsplayed press [F2)(S-COF)Ed to display a matrix of

coefficients. Note that ihe recalied coefﬁments are also stured in the Malrax Answer. Memory

(Mat Ans). )

*The above operation produces an error (Mem EF{HOH} if there Is no l|near equatlon
coefficient data to recall. . . ;

To recall the coefficients for the following hnear equallons with three
unknowns (page 137):

dx + y — 27 = ~1 ) 5
X+ 6y +3z=1 .- e -
i —5x+4y+z-= -7
[F(S-COF) lsim Coef._
EXE] Ans 1 e 3
R4 1 -2
2 1 B 3
3 -5 47 1
: 4
: SALT, P-CGF
—45— A313043-2




® To recall quadratic and cubic. equation solution data o ¢ To recall Table & Graph table range and table content data
While the equation data menu is drSp!ayed press ) (P-RLT) to d'SPlaY the quadratrc While the variable data menu is drsplayed press E8(TABL) to drsplay the Table & Graph
. cubic equatlon result menu i Coneat data menu.
) .(F RLI), I (TASL) o W .

©FE @ By _ ' ) F9

Press the fincticn key bélow Hie data type yoii want 10 recall Press the function key below the data type you want to recall.
[FO(PX1) . Solution X4 for a quadratic or cubic eguation FD(FRANG) ..... Function-table ‘range data
B)(P-X2) .. ... Solution X, fora quadratic or cubic equation E(F.RSLT) ........... Function table content data*
@(P X3) e Solution X for a cubic equation . ST E(RRNG) ............ Recursion table range data
ie] To multiply solution X, for the following quadratrc equation by 5 (pagi FI(R.ASLT) - Recursion table content data*
140): ) - ~ *These functron menuy items appear only in the Matrix Mode
2 +x—10=0 oo lpage 112}
[Es](P-RLT) : Ply X1x%5 . .
EPX1)BE ‘ 1@ eTo recall function/recursion table range data

While the Table & Graph data menu is displayed, press 9 (FRNG) to display the function
table range data menu or (Fz] (RRNG} to display the recursion table range data menu.

&
|

@FERNG) 7 .
(or EIRRNG) -

. #To recall quadratic and cublc equallon coeffrcuent data
‘While the equation data menu is dispiayed, press FaJ(P:COF)EE o display a.matrix o Press the function key below the data type you want to recall
“coefiicients. Note that the recalled coeffrcrents are also stured in the Matrix Answer:Memaon E(FStH) ....... S . Variable X start value

(Mat Ans). . . : )  [R)(FEnd) .:... Variable X end value
*The above operation produces an error (Mem ERROR) if there is no quadratrc or cub E(Fpiph) . . Variable X pitch*":

equation coeflicient data to recall _ : e T M This function menu item appears only forfunctlon table range

R data (when you press [F] (FRNG}). .

The above operation can be performed in the Matrix Mode only. - =~ - ® To recall function/recursion table content data "
To recall the coefficients for the following quadratrc equatron (page 144 While the Table & Graph data menu is displayed, press @ (F- RSLT) to drsplay the 1a-
9574 —10=0 I P ble contents. Note that the recalied coeflicients are also stored in the Matrix Answer Memory
x2 4 x : ’ . {Mat Ans).
[Fa)(P-COF) ) Ply Coef_ sThe above operation produces an error (Dim ERHOR) |f there |s no functronirecursron

table data to recall.’

& _ ype ; 5 s |important] - o A

10 1 ~19]The above operation can be performed in the Matrix Mode only. .
’ = _
P-COF B
A313043-2 _ —46- —47-




To display the table contents for the foliowing function,

= 3x2 -2
Use the following table range parameters (page 242).
Start=0, End =6, Pitch=1

[F2)(F-RSLT) F Result._
E5) Ans _1__ . - B
17 -2
.2 . 1 !
3 2 10
4 3 &5 1
5 4 46 ‘
S @
[FRNG] F.ASLT | RRNGA.RS.T]

1-6 Using the BASE Mode

You can use the BASE Mode 1o perforrh calcuiations with binary, octal; decimal and
hexadecimal values. You should also use this mode to convert between number systems
and for logical operations.
«You cannct use scientific functions in the BASE Mode.
«You can use only integers in the BASE Mode, so fractional values are not allowed It
you input a value that includes a decimal part, the unit automatically cuts off the decimal.
«If you attempt to enter a value that is invalid in.the number system (binary, octal, decimal.
hexadecimal) you are using, the calculator displays an error message. The followmg shows
the numerals that can be used in each number system.
Binary: 0, 1
Qctal: 0,1,2,3,4,5,6, 7
Decimal: 0, 1,2, 3, 4,5, 6,7, 8,9 ]
Hexadecimal: 0,1, 2,3,4,5,6,7,8,9,A,B,C,D,E, F
«The alphabetic characters used in the hexadecimal number appear differently on the
display to distinguish them from text characters. ' ' ) ’
Normal Text: A, B, C, D, E F
Hexadecimal Values: A, B, C, B, E, F
" »Negative binary, octal, and hexadeclmal values are produced using the two s comple
ment of the original value.
=The following are the display capacities for each of the number systems.

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

Calculation Ranges in BASE Mode
Binary Values -
Negative : 10000’0000000000’(’) ;
Positive :0 = 111111111111111
Octal Values
Negative : 20000000000 g x § IIFTITINITT
Positive :0 = x = 17777777777
Decimal Values ‘
Negative : —2147483648 = x = -1
Positive : 0 = x = 2147483647
Hexadecimal Values
Negative : 80000000 = x = FFFFFFFF
Positive 0 = x = 7FFFFFFF )

1111111111111111

*To enter the BASE Mode
Highlight the BASE icon'on the Main Menu. ™~

(E)
LOO®

Press [ to display lhe BASE Mode.
Main BASE Mode screen

S AUN /BASE-N
DEC

MjD/CDy ‘M—Disp.

[ Dec | Hex | Bin | Oct [d~o] LOG,

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

1 B FE :

The following are the number systems that are available.

[[}{Dec} ..ovvenn.en... decimal

Fal(Hex} .. hexadecimal

[F3)(Bin) ... hinary

F9(Oct) ... . oetal ‘

EEl{d~c) .... .. Number system specification menu

Fe{LOG) Logical operation menu

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

[F)(Dec)Ee

Dec




. _ ivstem to anothier .  The following are the !ogzcal operations that can be input from the above menu.:
@ To convert a displayed value from one number sy: ' FE(Neq) .. . negation
To convert 1,038p (default number system) to its hexadecimal value [F2(Not) .. . NOT
4 — - @(and) AND
BOOEEE - |[1e3| ~ ess
Hex
i @GEGZ4BE
[F2i(Hex)Ee

1-7 Graphic and Text Disblays.

¢ To input values of mixed number systems : The unit uses both a graphic display and a text display. The graphic dasplay is used for
To input 1 0385+ 25Cu + 110115 + 230, when the dEfaU“ number SVStem graphics, while the text display is used for caleulations and instructions. The contents

is decimal of each type of display are stored in independent memory areas.
M(F)(Dec) &S Dec o * To switch between the graphic display and text display
h : Press the &) key. You should also note that the key operatlons used to clear each type
MREEE - oFEh) 1@3B+h25C+b11@11+0E3 o gisplay are different. : .
EECEBEnEE] . 1888 _
@[Il[ﬂ--(c!)@@]@ o ® To clear the graphic display -
) Press @)([Fs)(Cls)(Ed.
Lo 1 n Lo lol ¢ To clear the text display
B R B Press :
L Pressmg 8 while a graphic display is shown switchesto a cleared text: dlsp!ay Note that
The following are the types of valuesl- that can be specified in the above menu. this does not apply in the case of the DyAamic Graph d|splav
decimal value
hexadecimal value
... binary value °
octal value 1-8 Technical Information
*To input logilcal'bperations This section provides information on the internal working# of the unit.
To input and execute *“120:; and AD:”

M Calculation Priority Sequence

ME(Hex) Hex S @B@D@@@ This calculator employs true algebraic logic to calculate the parts of a formula in the
. S D

MDEeFE(L.OG)Fl(and) 12@andAD .. foflowing order:

ED)E o ‘ @@@.@@2@ (Coordinate transformation

{ Pol (x, ), Rec (r;.8), . .
¢ Differentials, integrations, £ calculatlons
¢ drdx, fdx; Lo :
@TypeA functions .- - oo " A oo
= F FE FE @ . W|th these functions, the vaiue is entered and then the funcilon key is pressed.
- s o 2, x71, x!, @ ", ENG symbols
@F’uweriroot R T
A(’\._r)! V— .

—50— . ~—51—




@g;;xftlons o _ x((3+4x(5+4)+3)+5 +8=
(E)Abbreviated muitiplication format in front of =, memory name, or variable namé $£ILL%ILCL£§51%
recursions : : - 2)i3 56
27, 5A, 38im X, X min, F Start, ¢, , ete. 7 R
{&Type B functions LT h Numeric Value Stack Command $tack o
with these functions, the function key is pressed and then the value is entered. @ | 2 = -
v, ¥, log, In, &%, 10% sin, cos, tan, sin™', cos™', tan~", sinh, cosh, tanh, stnh” -
cosh ™Y, tanh~%, (-}, parenthesis, (following in BASE Mode only)d h, b, o, Neg, No @, 3 & (
(also Mat Det, Trn in the MAT Mode only) B 3| 4 13 (
(D Abbreviated multiplication format in front of Type B functions . @5 @ | +
2V3, A log2, etc. ® | a —
{8) Permutation, cambination = 5| x
nPr, nCr - L : B | ()
@x, + ) 1 +
+, — ]
and

]BASEModeonly o ‘ RS '
*Calculations are performed according to the priority sequence descnbed on page 51/
- Once a calculation is executed, it is cleared from the stack.
When functions with the same priority are used i in series, execution is performed froeStoring a complex number takes up two numeric value, stack levels.
;,a:g t1ozl)efi (D) *Storing a two-byte function (page 54) takes, up two command stack levels. -
Otherwise, execution is from left to right.

(dor, xor, xnor

sAnything contained within parentheses receives highest priority. .. WValue Input and Output Limitations - . :
243 x{log sin2r? +6.8) =22,0710169099 (in the *‘Rad” mode) The allowabte range for both input and Gutput values is .12° dlglls for the mantissa and-
2 digits for the exponent. Internally, however, the unit performs calculateons usmg 15 d|g|ts
@1 for the mantissa and 2 dnglts for the exponent
- @ . R L
) . . Example 3x1os—7 42357_
RO R I : - ﬂi@@l@ﬂ-@ 3z5+7
® 42857 '1428571
L——l@ . @I@ﬂ.ﬂ@@l@ 3e5+7-42857 -
L ® . o . . iFd|E5) e @, 1488571428
B Stacks C *Calculation results that are greaier than 10 (10 billion) or Iess than 10-2 (0.01) are

The unit employs memory blocks, called stacks, for storage of low pnorny values g 2U1omatically displayed in exponential form.

commands. There is a 10-level numeric value stack, a 26-level .comimand Stack; andValues are slored |n memory W|th 15 dlglts for the mantlssa and 2 dlgltS forthe exponent
10-level program subroutine stack. If you execute a formula so complex it exceeds 1; L ey o
amount of stack space available, an error message appears on the display (Stk ERRC ’ o
during calculations or Ne ERROR during: execution of a program subroutine).
Stk ERROR
Byrtes 26

—-52— —53—




Hinput Capacity :
This unit has a 127-byte area for execution of calculations. Each time you press a numeri
key or arithmetic operation key, one byte of memory is used. In addition, the followin;
functions take up two bytes each: )
sd/dc(, T (
*Mat, Det, Trn (in the MAT Mode)
»xROW, *ROW +, ROW +; Swap (in the PRGM-MAT Mode)
oY, 1, X1, ¥t, Sim X, 8im Y; 8im Z, Sim T, Sim U, Sim V Slm Coef, Ply X4, Ply %
Ply X3, Ply Coef (in the VAR Mode}
+«Xmin, Xmax, Xscl, Ymin, Ymax Ysc1 Témin, Témax, Tﬂptch Xict, Yict, DTx, DTy
DTf (in the VAR Mode)} -
*F Result, £ Start, F End, F Pitch, R Result, R Start, R End, Fl Pitch (in the VAR Mode
=i, Arg, Conjg, ReP, ImP, (in the CMPLX Made) ;
@ Tyats Dyas My do 1) a2 (|n the TABLE- HECH Mode)
A calculation can consist of upto _1_27-bytes. Whenever you input the 121st byte of an
calculation, the cursor changes frem *'__" to "' on the display to let you know tha
you are running out of memory. 1f you still need 1o input more, you should divide you
calculaﬁun inlo two or more parls. ;

Note e
eAs you inpul numeric values or commands they appear flush Ieit on the d|splay
Calculation resulls, on the other hand, are displayed flush right.

MOverflow and Errors

Exceeding a specified input or calculation range, or attempting an iilegal input cause:

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

bie while an error message is displayed. The followmg events cause an error messag&

to appear on the display.

sWhen any result, whether mtermeduate or flnal or any value in memory exceedt
+9.99999999993 x 10%° (Ma ERROR)

*When an attempt is made to perform a function calculation that exceeds the Input rang
(Ma ERROR) (see page 335)

*When an illegal operation is attempted during stanstlcal calculaﬂons {Ma ERROR)
iFor example, attempting o obtain ¥ or xon without data input. .

*When the capacity of the numeric value stack or command stack is exceeded (Stk ERROR
For example, entering 25 successive [0, followed by 2EM3EI4fg.

*When an attempt is made to perform a caiculatlon using an illegal formula (Syn ERROH
For exampie, SE3EA3E8. :

sWhen an illegal memory specification is made (Mem EHROH)

sWhen an illegal ¢command or function argumeént is used (Arg ERROR}): .

sWhen an attempt is made to use an illegal dimension during matrix caiculations {Din
ERRCR})

Notes

+Other errors can occur during program execution. See page 332 for details.
Most of the calculator's keys are inoperative while an error message is displayed. Ya
can resume operation using one of the two following procedures.

*Press the B8 key to clear the error and return to normal operatlon
*Press @ or ® to display the error (see page 30). :

BExponential Display

During normal calculation, the unit is capable of dlsplaymg -up to 12 dlglts Values that
exceed this limit, however, are automatically displayed in exponential format. You can
choose between 2 different types of exponential display formats.

Norm 1: 10-%0.01)> x|, x| z10%

Norm 2: 10~'(0.00000000001)> | x|,

|x) z10%

You can select between Norm 1 and Norm 2 using the Display Mode (page28). Pressing
[ETsg displays the current mode settings.

2183200 1+208

5. g=—@3 | (Norm 1 display format)

1+-20@

@, @@5 | (Norm 2 display format)
(Alt of the example's'in this manual show calculation results ueih§ Norm 1.}

P

How to interpret exponential forgﬁaf .

f1.2e12 -
1.28+12

T T

Mamissa_ Exponent

= 1.2x 10" =+ 1,200,000,000,000

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

1.2e—3
1.2e-83

Mantissa Exponent

= 1.2x10°% = 0.0012




1.2e-03 indicates that the result is equivalent to 1.2 1073 This means that you should
move the decimal point in 1.2 three piaces 1o the left, since the exponent is negative.

This results in the value 0.0012.

M Caiculation Execution Display :
When the calculator is busy drawing a graph or executing a long, complex: calcufation
or progr'am, a black box (W) flashes in the upper right corner of the display. This black
box indicates that the caleulator is perforniing an internal operation. ‘

MWhen Errors Keep Occurring... R
If you find that errors keep oceurring when you try io perform an operation, use the fol
lowing procedure 1o bring the calculator back 1o its initial Vsettings and try again.

{1) Use the Main Menu to enter the COMP Mode.

{2) Press to display the menu for setting the unit of angilar measurement, and then
press (1] (Deg) B2 to specify degrees.

{3) Press 1o display the display format setting, an

d then press El(Norm)Es) to ente:
the Norm 1 Mode. :

;Qhapteff

Manual Calculations

2-10
2-11

2-12
2-13

Arithmetic Calculations

Units of Angular Measurement:

Trigonometric and Inverse Trigonometric Functfons
Logarithmic and Exponential Functions

Hyperbolic and Inverse Hyperbblic Functibns
Other Functions SR
Coordinate Conversion

-Pefmutation and Combination

Fractions :

Engineering Symbol Calculations

Number of Decimal Places, Number of Significaht
Digits, Display Format

Calculations'Using Memory

BASE Mode Calculations




Chapter 2 "Il Manual Calculations -Fu;muxsd arithmetic calculations, multlphcatmn and dlwsmn are glven prlorlly over addition’
and subtraction.

Manual calculations are those thal you input manually, as on the simplest of calculators.

They are to be distinguished from programmed calculations. This chapter provides var- . Example- . - - | 1. Operation- ;.. Display.
ious examples to help you become familiar with the manual calcutation capabilitiesofthe 315%x6=133 Lo s - n & = |- LT A
unit. I I S 35‘36@ . e _33
. . . 7x8-4x5-36 ‘ . T@sesmsE| -
2-1 Arithmetic Calculations ' B - S = 36
*Enter arithmetic calculations as they are written, from left to right. 142-83x4:5+6=66 |- | 1M203€34EA5ER6ED | . i 6.6
sUse the [ key to input the minus sign before a negative value, ) - P RO
sCalculations are performed internally with a 15-digit mantissa. The display is rounded . -
to a 12-digit mantissa before it is displayed. W Calculations Using Parentheses
Example Operation Display . . Exarﬁple B e Operation - - - |- bisplay -
23+4.5-53=-255 23475=53@ o —-25.5 100—{2 +3)x4=80 1000233014 E 80
56%(—~12)+(—25)=268.8 | : 56!3@2123 ' 068.8 2+3x(4+5)=29.. . . . 2@3 4856 S zé
. : [2.5E9 . . - *The final ¢lgsed parentheses (immediately before operation |.
. . of the @ key) may be omitted, no.maite; how many are A
12369 x 7532 x 74103 = ' 12369E375323 - required. o RIS
6.90368061272x 107 - - T4103F | 6.90368061272c+12 ) ' S o _
(6903680612720) (T-2)x (8 +5)=65 T orm2misesE|l .. g5
I - “*A multiplication ‘sign |mmed|ately before an open paremhe B LT
(4.5x107)x(~2.3%x 1077 4.5 75023 sis may be omitted. )
=-1.036x10"° _ @796 - - —1.035:-03 N R S
(- 0.001035) : (Norm 1 display format) 4 _ [2+7x(3+ 5)1 =-55" : 1._0.=.|3127|'I]36@ _55
i R . *in this manual, the multiplicatidn"s;ign is always shown.
{2+3)x 10°=500 - | D2E331E31 9268 B 500 s )
+[[2€33ME2 does not produce the corvect result. Be , 2><3+4 . L : T
sure to enter this calculation as shown. . _ . =@x3+4)+5=2 . 20364008156 2
s ) 5x6+6x8 B O L
{1x10%) + 7= 14285.7142857 1EI5E7ED,. 142857142857 15, 4. 15, 3-08125 . [ L OSEI6EACEASLIED | ..
) 155:!412!33@ o ' 0.8125
(1x10°) = 714285 Lo ' - . f s : ‘
=0.7142857142 1595 E7814285E 0.7142857142 (1.2x10°)-[(2.5%10%) | 1| 1“'219=m2 -
X0 =45x10° . 20E33631000EE 4.5:+18
6 , L . S
4%x5 x5 =03 - 69@4‘35@. _ - 0.3
*The above is ldenucal to 65435@

~58— —59 -




2-2 Units of Angutar Measurement

*See page 25 for full details on specifying the unit of angular measurement.

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

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

Example Operation Display

Result displayed in degrees.

To convert 4.25 rad to
degrees.

EER@EE)(Deg) BB R
4.25E)(r} B8 243.507062931
47.3° + 82.5rad

=4774.20180983° 47.38382.5F (NG

4774.20180983

2-3 Trigonometric and Inverse Trigonometric Functions

«Be sure 1o set the unit of angular measurement before performmg 1r|gonometnc func-
tion and inverse trigonometric function calculations.
=The following calculations cannot be performed in the BASE Mode.

Example © Operation Display -
sin 63°52'41” EREAED (Deg) ‘
=0.8978590111861 [sia) 63 EHE) (W [E2) (DMS)
: - F(e ) 52(EN(c #1417 - ‘
T FderwE, . 0.8078590111961
cos (g- rad) =0.5 ) @ F2) (Rad) &)
EIOERDERISEIEE | - 0.5
tan(— 35gra) G (Grakg | . S
= -0,61280078814 »35@ —-0.61280078814
2-sin 45° x cos 65° EREE)Deg)E® | . .
=0.59767247746 2B 45EAEI65EE - 0.59767247746
L Can be cmitted.
c0130° = = | 1306 1.73205080757
=1, 73205080757

2-4 Logarithmic and Exponential Functions

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

Example Operation Display
log 1.23 (loge1.23) = : = 1.2368 0.0899051114384
8.98051114394 x 10_*,2 .
In90 {log90) = 4.49980967033 [ 90E9 4.49980967033
10"% = 16.9824365246 " E@1.236 ' 16.9824365246

(To cbtain the antilogarithm of ¢

£%5=90.0171313005

ommeon logarithm 1.23)

e’ 4.5E)

(To obtain the antilogarithm of natural logarithm 4.5}

“441.2410%°
= 422587866684

10 e

(-3 =(-3)x(-
(-3)=81

3x (-3 %

3= _(3x3x3x3)= —B1
5,62 =52.681438372

7 l
123 (=1237)
= 1.98864779528

¢HH4BEEE 0

1.20E0@2.368

E130]A46E

213A14Ee

5.6(A)2.3[

7ERF1236

90.0171313005

422.587866684

81

-81

52.581438372

1.98864779528




2-5 Hyperbolic and Inverse Hyperbolic Functions

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

2-6 Other Functions

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

Example Operation Display Example Operation Display
sinh 3.6 = 18.2854553606 EOERENHYP) | o y21y5=3.65028153087 EI 256 3.65028153987
' {E(sinh) 3.6 *.18.2854553606 . B
BT (-3PF=(-3)x(-3=9 CE3n=E 9
cosh™"(22) = 0795365461224 EEEAED (HYP) .
15 Bcosh- YT120E@15 | . , ~3%=—(3x3)=-9 3R | - - 9
0.795365461224 0?42, 421 52 54 . 23@
Cetermine. the value of x when tanh 4x=0.88 e 4 RS EE | _ i “ 54
tanh~"0.88 - . C3E@@AEED ' |
r= T ERERE)(HYP) LI 12
 0.34394191413 Bitanh~)0.88EI4EE 0.34394191413 ° ¢
TR ' : B{=1x2x3X..... X8) 8 (55 (w) [E2) (P R B) (E1) (/) o
: = 40320 e BB 40320
357 -3 - EEOE27E |- -3
e ) B
I [SRIFT] X!
:0.54308035??43 | osrw moms SR
: o - ) 0.543080357143
What is the absolute valQe }o'f’: L -
the common logarithm of %?
|1og§; =0.124938736608 @E{NUM)@(Abs) . : .
4 T R ra k- T 103 ) 0.124938736608
What is the integer partiof - T CREmE (NUM)
-8 S EJ(np(d3.56d | .73
What is the decimal part of | EEEEENUM)
-357 [F3)(Frac)&=] 3.5E5 —-0.5
What is the nearest integer ERIMHE{NUM)
not exceeding ~3.57 E(ntg)E53.560 -4 -

—B3—
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2.7 Coordinate Gonversion

sRectangular Coordinates *Polar Coordinates

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

1 J
"Pol r [
Rec x ¥

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

Example Operation Display
To calculate r and 6° - R mENDeg)ED |
;"292’6)? 14 and EWHES CORD)EN(Pat( } |
14ERG]20.70]65 | 24.9897979184 (1)
(Continuing) [l [T](EE)
EOEDEOMS)EE ) | 55°55°42.2” ()
To calculate x and y - @(Rad)@ N
Wh92n {‘:4.5 ang L @(COHD)(HBC( ) :
0=Za rad. 4.5EN026368
B i [ 9 B [ [ —2.25 (x)

. (Continving) (EI(T]EE | 3.89711431703 ()

2-8 Permutation and Combination

*Permutation - +«Combination

! n!
Pr=_1 . - o aCr=__1_
" (n—r)! R o rt{n—r)t

+The following calculations cannot be performed in the BASE Mode: -

Example Operation Display -

To calculate the possible : .. RS '
number of different arrange- 1 0 ) jmai]) (F2] (PR B) :
ments using 4 items selected FE{nPr) 4 5040
from among of 10 items. |

10P4 = 5040 o
To calculate the possible .
number of different combina- 10 (R R {Fz) (PRR) . o
tions of 4 items that can be. [EB)nCAEEg [ . . cooLL 210
selected from among 10 . . S T
items.

10C4=210

_ 65 —




2-9 Fractions

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

Example E I Operation Display

27,1 .13 y i AT
57343 2536 1046 38413420
=3.65 {Conversion to decimal) - 3.65

*Fractions can be converted to decimal values and vice o
" versa. ST
456 11 ' o
3-7—B—= 13 {Reduced) 36R45603 785 8a11313
{Continuing) {SiFT) (2]

Tl 115413

*Fractions and impraper fractions that can be reduced be-| -
came reduced fractions when you press a calculation
command key. Press BME& to convert the value to an
impraper fraction.

1,1
25789 " 45723

=6.06470532933 x 105 125789811

4572368 | 6.06470532933:-05

(Norm 1 display format)

*When the total number of characters, including integer,
numerator, denominater and delimiter marks exceeds 12,
the input fraction is automatically displayed in decimat

fermat.
1
Ex0.5=0.25 1328156 0.25
*Calculations containing both fractions and decimals are
calculated in decimal format.
1,8 101 @361 @40
1,17 12547
374

*You can include fractions within the numerator ar denomi-
nator of a fraction by putting the numerator or denomi-
nator in parentheses.

2-10 Engineering Symbol Calculations

Input engineering symbals using the Engingering Symbol Menu from the MATH Menu,
as described on page 35. :

Perform the fallowing operation to changé adisplayed value to & éorrespohding Engineering
Mode. )

T Ll_—jéwe [Eﬂ“eji

Each time you perform this operation, the display changes between Engineering Mode
and standard {non-engineering) format. D T

*The unit automatically selects the engineeting symbol that makes the numeric vatus fajl
within the range of 1 to 999, . . .

*The following calculations ‘cannot be performed in the BASE Made, * -

Example " Operation Display
. @RS Fa)(Eng) B8
999k (kilo) + 25k (kilo) 999 r) b [F&)(ES Y M) (F8) () '
=1.024M (mega) (k) EB25[F1) (k) B 1.024M
s B [(ERED){Eng) Ee) 1024000
CAR)@SA(E3) (Eng) &)
9+10=0.9=900m (milli) . 9B 1058 900.m

{Converts the displaygd value to the next higher' engineering | .
unit, by shifting the decimal paint three places to the right.)

6.9

FEIENG)
FS(ENG) 0.0089k
(Converts the displayed.value to the next lower engineering
urit, by shifting the decimal point three places to the left.).
: Lo o [EBENG) |: 2.9
Cr T © [FE{ENG) [ “900.m
. [FE(ENG) 900000..
EEHENG) 900.m

*The function menu item (EN_G) appears above function key
only when the result of an operation is on the display.
1




2-11

' Number of Decimal Places, Number of Significant
Digits, Display Format

*See page 25 for details on specifying the number of decimal places.
+See page 26 for details on specifying the number of significant digits.
+See page 26 for details on specifying the display format.

Example Operation . Display
100+ 6=16. 6666666666... 100866 16.6666666667
(4 decimal places} R ORF(E) (Fix) 4 B 16.6667
(Cz'ancels_specmcanon) [E8){Norm) [z -16.6666666667
{5 significant digits) [F2){Sci) 5] 1.6667c+01

- (Cancels specification) [F3){Norm)Ex)

*Displayed values are rou

200+7x14=400 =
A . ‘ (3.dec

- (Calculation continues

If the same calculatmn is

nded off o the place you specify.

200R37E314 e

l|ma| Places) GA(SA(F) (Fix) 36 |-

200807
14

periormed using the specmed
number of digits:

(The value stored intefrially is-cut off to the nurnber of demmal

places you spec:iy)

200&7. .
s __E@IE](NUM)H(RM)@
: _
14@]

(Cancals specmcamn} ---(Norm)@l

using display capacity of 12 digits) |-

16.6666666667

400
400.000
28.571
Ansx_ 7
400.000

28.571

23.571

'399.994

399.994

2-12 Calculations Using Memory

sSee page 37 for details on value memories.

-Mu!tlpllcahon S|gn5 (x) |mmedlately before memory names |

can be omitted.

Example Operation ‘ Display
193.2 0 AR 193.2
193.2+-23=8.4 A A6 23} 8.4
193.2+28=6.9 AR 28E 6.9
193.2+42=4.6 [MEN(EY] + B YACS) 4.6
—{97—%'%:1.425 | . 9B6EITImEkEE 57
MD7&@20R8=rACEY 40
_ L EpamE 1.425
*The same result can be produced by entering (D9E3IGE33
MEOL7B2LEAsNE.
23+9=32 - e 23 EEEmEE 32
53-647 - R R 1 — 11z - 47
~)45x2-90 | EEEEEEEE | 79
99-3=33 4583269 | 20
Total 22 --:mIEJEl-I@ -11
- 1] - RIGT] 33
(P ) (o] () (=) ik (B ) ) 22
12%(2.3+3.4)—5=53.4_ . 2303340 HEE 5.7
30 (2.3+ 3.4+ 4.5) ._15 o 12AEEES5E - 63.4
x4.5-238.5 4.5 @ IREE 4.5
. 30RO mEErEE) o
.=15-@@ o 1'238.5




2-13 BASE Mode Calculations

B Conversions

BLogical Operations

*See page 50 for details on the logical operations menu.

Example Operation Display
o ERI(BASE)ER
Ta convert 2A: and 274 10 | @tDec}@] .0
decimai . = @d~o)F(n2AE 42
R FA(c) 274 5 188
To convert 1239 and 1010z | . @(Hex)@] 00000200
to hexadecimal T Be-oFc 1236 000000713
' FE(b)1010E 00000004
HENegative Values
Example Operation . Display
. . - FEBASE)E L
Negative of 110010;. EBE (Bin) & | 0800000000080000
| F(LOG) Fl(Neg) o
11001060 | 1111111111001110
M Arithmetic Operations
Example |, . Operation Diéplay
0 (BASE) £ S
. B EBE)(Hex) B9 00000000
123y x ABC1e=37AF4is ™ - | . [Eld~o)Eil(o) 1233
: ; ABCE: _00037AF4
= 2280841, - ENEDec)E | - . 228084
76545 + 12,0 =334.3333333 B (Dec)E 0
=516y Fs)(d ~ o) [Fil(0) 7654 153
: 1208 334
[EmFEOct)(ex 00000000516

*Fractional parts are cut off before results are displayed.
1

Example Operation Display
[ER)(BASE)E
ER(F2}{Hex)(ed 00000000
1915 AND 1A= 1845 19F8(LOG)Fal{and) TAEE 00000018
BEmF(Bin)ED | 8000000000000000
1110, AND 365=1110; 1110(FE)(LOG) ([ (and)(BR)
[F8){d ~ o) Fa)(0) 36 | 0000000000001110
B8 EDE) (Oct) B2 00000000000
233 OR 615=63 23[Fe)(LOG)[F) (or) 61 [ @0000000063
MIE (2] (Hex) B 00000000
12015 OR 11012=12D15 120(LOG)(or)@|
[FE(d~o)E)p) 11012 00000120
MEDF)(Rin)E | 0000660000000000
10102 AND (A1 OR 716) = 1010F)(LOG)[F (and) :
1010 (DiBmEs)(¢ ~ o} E2)(h) A[EE)
F8(LOG)F3)(or}E][FE(d ~ o)
(F2l(h) 7€) | 0€00000000001010
M ([Em(Fa) (Hex)or 00000000
515 XOR 315 = 615 5{LOG)@(XOI’)3@ 00000006
8 [Em)(F2) (Hex) B 00000600
2A15 XNOR 5Dy6= 2A[FE(LOG)FE)(xnor) 5D &g . FFFFFF88
FFFFFF88,5
EER)[FY (Oct) B 00002000008
Negation of 12345 FI(LOG)ED(Not) 12346 37777776543
MWEDFD(Hex)EE 00000000
Negation of 2FFFED+s [Fe}(LOG)F2) (Not)
2FFFED[E FFDOQ012



Different‘iél, Intégratibn, and _-.7
X Calculations

3-1- How the Unit Calculates Differentials = = ..
3-2 How the Unit Calculates Integrations - -
3-3 £ Calculations :



Chapter 3 l"ll Differential, Integration, and T Calculations|

3-1 How the Unit Calculates Differentials

The following is the input format for differentials:
() g f (o) B[] g ) D 4 x (3

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

a/dx(f(x), a, 8x) = %f(a)
The differentiation for this type of calculation is defined as':

Py =tim L@ A0 S

Ax—0 ax

in this definition, infinitesimal is replaced by a sufficiently small Ax, with the value in the
neighborhood of /* (a) calculated as: Cn e T e e »
Jla+ax)-Sa)
A T

X

Slay=

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

Y
Ax y=Jix)
Ax
Sflo+ax)—fla-Ax)
vy
EX
x
0 a—Ax @ a+Ax

The slopes of point ¢ and point ¢+ Ax, and of point # and point ¢ — Ax in function y=1{x)
are as follows:
Jle+ax)-fla) _ay fla-fla—ax)_ Wy
Ax Ax Ax Vix

In the above, Ay/a x is called the forward difference, while Vy/vx is the backward difference.
To cal_cula_te derivatives, the unit {akes the average between the value of Ay/ax.and vyl Vx,
thereby providing higher precision for derivatives.

This average, which is calied the centra! dffferéﬁce, is expressed as:

Sla+Ax)-fla) . f(a}—f(a—AX))
Ax Ax

ra-3(

_fla+ax) - fla—-Ax)
Tt aay

WMTo Perform a Differential Calculation :
To determine the derivative at point x= 3 for the funcﬁon y=x*+4x?4.
x -6, when the increase/decrease of x is defined as Ax=1e-5, :
Input the funotion /{x). d/dx (XAB+AXE+X—6, _
B8 ) T (A) 3 )RR (D e —
FREEEEI .

' Input point x=g for which You [ 3% (XAB+AXETX B 5.
want to determine the derivative. .| . ; LT

Bl

‘Input Ax, which is thé. inéreasef d/dx ( xA5.17+4.)( 24+-X—8B ‘8 ] El

decrease of x. i -5) : e

DEEIER] i o

&g _ . |dsdx(x~3+4x2+x=6, 3, 1¢
52

=X is the only expression that can be used in the function f(x). ¥ you use any other varia-
ble name (A through Z, r, or 8), that variable name is regarded as a constant, using the
current contents of the corresponding value memory in the calculation.

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

*In general, calculation precision is %1 at the feast significant digit of the result.




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

=@, st =g'@)

Theretore:
S@)+g’a), ) =g (a)

+Ditferentiat results can be used | in addition, subtracticn, multlpllcatlon and gdivision, and
in functions.

2xf"(a), log (/" (a)

*Functions can be used in any of the terms (f(x}, a, Ax} of a differential.

d ., . P
<5 (sin¥ + cosx, sin0.5)

+Note that you cannot use differential, integration, or & calculauons inside of a differen-
tial calculation term. R

*Pressing @8 during calculation of a differential (while the cursor is nat shown on the
display) interrupts the calculation.

sAlways perform trigonometric integrations using radians (Rad Mode) as the unit of angular
measurement (page 25).

*Differential calculations use value memories F through H for storage deretlng any con-
tents that were previously. stored. This also means ihat you cannot use these value
memories during differential calculatlons

‘| Value Memory F G H
Data Stored a Ax df(a) fdx

In ‘addition to the 'above, the value for derivative # is stored in value memory X.

3-2 How the Unit Calculates Integrations

The fallowing is the input format for integrafions: - ¢ i e P
(0E) (=) () GOl ()« ) (5) & ) (5 ()

i L -L—"Niiinbié, of Divisions (vatue for w in N=2", n is-
! End Point &0 integer from 1 through 9) -
I . ;-

Start Point

f(f(x), a, b, n) = jr:r'f(x)dx’ N=24

w N number of divisions:- -

Integration calculations are perforrmed by applying Simpson’s Rule for the f{x) function
you input. This method requires that the number divisions be defined as N =2, where
the value of n is an integer in the range of 1 through 9. If you do not specify a value for
#, the calcutator automatically assigns a value in accordance with the mtegratlon bemg
performed. - :
As shown in the illustration above, integration calculahons are performed by calculatlng
integral values from & through & for the function y = f(x} where e <x=b, and Slay=0".

This in effect calculates the surface area of the shaded area in the illustration.

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

face areax —1). :

Also note that the calcutator uses the following value memaories to store data during in-
tegration calcutations. o

Value Memory K L M N

Data Stored_ |~ o | o | N=2 | [t | "

—77- AFLI043-2




WTo Perform an integfation Calculation

To perform the integration calculation far the function [° (2x2+3x+4)dx

Input the finction fix): :: -
EENEEE R
) + |3 G

J{exXe+3xX+4, _

Input the start peint and end f{exa+3x+4,1,5
point.

OEDEE@D

Inpui the number of divisions. J{(2Xa+3X+4 . ‘] .5, 8 )__
(e '

Tha result takes a
few seconds to
appear on the

== [ (2X2+83X+4,1.5,6) displey.
134. 666666667

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

e T
mmE3Ej | _ _M - SR ‘;ﬁ  84N.
@@] | - N 134...8_885388-8-87;

»X is the only expression that can be used in the function f{x). If you use any olheyr varia-
ble name (A through Z, r, or.f), that.variable name is regarded as a cc_mstant, using the
current contents of the corresponding value memory in the calculation.

*» and parentheses may be omitted. If you omit », 1he calculator automatically selects
the most appropriate value.

*In general, calculation precision is 1 at the least significant digit of the result.

AIL3042-2 —78—

B Application of Integration Calculation
*Integrafs can be used in addmon subiractlon muluplrcatlon and division.

[Exampie] f*fr)ar+ [gex)ae

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

2x [*f(x)dx,
log (f°f(x)ex)

*Functions can be used in any of the terms (fix), a. b, n) of an integral.

[Bxample] [S203 (sinx + cosx)ax

= [ (sinx+ cosx, sin 0.5, cos 0 5 5)

*Note that you cannot use d:fferentlal lmegratlon or z calcuiatlons 1n3|de ofan |ntegra-
tion' calcufation derm,’ B

*Pressing 18 during calculation oi an integral (whlle :he cursor is not shown on the dis-
play} inlerrupts the calculation, :

*Always perform trigonometric integrations using radlans (Rad Mode) as the unit of angular
measurement (see page 25).

+Integration calculations use value memaries K through N for s!orage delefing any contents
that may be already stored, This also means that you cannot use these value memories
during integration calculations.

In addition to the above, the vaiue that represems dlwsmn begmnlng point g is stored
in value memory X following completion of the integration calculation.

*This unit utilizes Simpson’s rule for integration calculation. As the number of significant
digits is increased, more calculation time is required. In some cases, calculation results
may be erronecus even after considerable time is spent performing a calcutation. In par-
ticular, when significant digils are less than 1, an ERROR (Ma ERROR]) sometimes oecurs.

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



sNote the following points to ensure correct integration values.
(1) When cyclical functions for integration values become positive or negative for dlffer-
ent divisions, perform the calculation for single cycles, or divide between negatlve
and positive, and then add the results together. i

Posilive
part {5)

Negalive part {S)

.Lbf(x)d-f:r/;cf(x)a‘xl-%I(mj;bf(x}dx)l K
Positive part (5) Negative part (S)

' (2) When mlnute fluctuatlons in |ntegrat|on d|V|S|ons produce Iarge fluctuahons in
integration values, calculale the integration divisions separately (divide the large flic-
tuation areas into smaller divisions), and then add the results together.

Flx}

D| a xy -:L‘z- 1’3"--1'4 b

f )tz f f(x)dx+fx. flx)dh +fxffm‘+”‘-:i |

80—

3-3 = Calculations

To perform T calculations, select ] (£ () from the Probability/S Funétion (F'FtB) Menu

(page 35) and input the following T caiculation formula.

EE(E (Yo SD 4 EE]) o EMF)E 0
Last term of sequence |ac}
Initial ferm of sequence [ax]
Variable used by sequence {ax)

8
I(a, k, a, §) sfa

L calculation is the calcutation of the partla! sum of sequence {ax), using the following

formula.
s B
=aa+aea1+ v +al= L o,
=0
HExample T Calculation

To calculate the following:

6
L (K2—3K +5)
k=2

EREMEERE) - [B(Ke-K¥s.
BrmEeEmE | 0 .
BEED

(Input sequence {a:}}

R ER) S (KE—3K+5, K,

(Input variable used by
sequence [a])

@ERED I(K2-3K+5,K, 2, 6) _

(Input the initial term of
sequence {a.] and last term
of sequence f{ay).) ’

&= D(KE2-3K+5,K, 2, 6)

55




*You can use only once variable in the function for input sequence {a:}.
sInput integers only for the initial term of sequence [a;} and last term of sequence §ax).
+Closing parentheses may be cmitted.

BY Calculation Applications -
¢ Arithmetic operations using I calculation expressions
Expressions: S,= E ay, To= E by
k=1 k=1

Possible operations: Sq+Tn, Sn—Th, etc.

¢ Arithmetic and function operations using T calculation results -
2% 8y, log(Sy}, etc.

¢ Function operations using L calculation terms (ay, k)
Z (sink, k, 1, 5), etc.

*Nate that you cannot use differential, integration, or = calculatlons |n3|de ofa }: calcula—
tion term.

WX Calculation Precautions

*Make sure that the value used as the final term {3 is greater than the value used as the
initial term «. Otherwise, an Ma ERROR will occur.

*To interrupt an ongoing I calculation (indicated when the cursor is not on the display),
press the B3 key.

—g2—

Chpte

Complex Numbers

4-1 Before Beginning a Complex Number. Calculation
4-2 Performing Complex Number Calculations

4.3 1 Complex Number Calculatlon Precautions




Chapter 4 lI.Complex Numbers B Exampte 2 :(2+r:i).><r(‘2.—j);

This calculator is capable of performing the follawing operations using complex numbers, [ 5F) () (B+i)x{2-i) 5
»Arithmetic aperations (addition, subtraction, multiplication, division) BOEREHD -

+Calculation of the reciprocal, square root, and square of a complex number - .

*Calculation of the absofute value and argument of a complex number l nﬁ@
Calculation of conjugate complex numbers ‘ . B T A s o : s

=Extraction of the real number part

*Extraction of the imaginary number part A
EReciprocals, Square roots, and Squares

(] 040~

4-1 Before Beginning a Complex Number Calculation

1.75531730182
Befere beginning a complex number caleulation, press @l@} to dlsplaythe complex num- +0. 28484878_4_9?8 i

ber calculation menu.

HIFT) (P o) i - . )
L] 1 SR Input of imaginary unit /
[FA{ADS) eovvvereeee Calculation of absolute value

nt

E3){Arg) Calculation of argument B Absolute Value and Argumer
[F2)(Conj) . . Calculation of conjugate The unit regards a complex number in the format Z=a+bi as a coordinate on ‘of a
[EE{ReP) ................ Extraction of real number part Gaussian plane, and calculates absolute value |ZI and argument (arg).
FEmMPY} e Extraction of imaginary number part To calculate absolute value () and argument (¢) for the complex num-

ber 3+4r, wnh ‘the umt of angular measurement set for degrees.

Imagmary Number Axls

4-2 Performing Complex Number Calculations . o o B

Qp—remmmm o . P . B
The following examples show how to perform each of the complex number calculations . i
available with this calcutator. : ! -
r 1 -~
I S
! ,
M Arithmetic Operations |
Arithmetic nperétions are the same as those you use for manual calculations (page 58). ' : 8 i - Aeal Number' Ax-is
You can even use parentheses and memory. . Ceet e 3
Example 1] (1+2)+{2+3/)=
. c T Abs (3+4i)
(e +(+ai) WEREEAS) ’ 3+4i) 51
B3] 3451 @EJEEJ(I)E] IR
BOEaEE()D ; ‘
Calculation of absolute value) e )
[ —— ( | | e e e e
[l - L . R
= rg |Cond m DEE)
~84— ~ 85—




R ErEA(Fs) (Arg) Arg (3+4iY
[CEIBEFE ()G 53, 1381823542
(Calculation of argument)
R O o G |
Gl

*The result of the argument caleulation differs in accordance with the current unit of an-
gular measurement setting (degrees, radians, grads).

M Conjugate Complex Numbers

A complex number of the format a+ bz becomes a conjugate complex number of the for-
mat a - bi. . o . ~

- To calculate the conjugate complex number for the complex number

2+ 4i,
(XS (i) w3 Conj) - Condg (2+41i) )
ODEREE D) 2-4i
&

= Tos T e Toon Ser Lime 3

(IR :
MExtraction of Real and Imaginary Number Parts N

Use the following procedure to extract real part # and |maglnary part b from a camplex
number with the format a+ bi.

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

(8 6D (D) (F5] (Re P) ReP (2451i)
@@(i)D] 2
(Real part extraction) ‘ l A S— J
: _ Y i | Abs | Are {Cond] ReP | ImP ]
@ (59)
M EDEER (mP) - ImP (245i)
@@E(i) R 5
(Imaginary part exiraction) ‘ B '
ER N | i ] Abs } Arg JCond] ReP | imP |
[F1)
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4-3 Complex Number Calculation Precautions

sWhen the real number part or imaginary number part of a complex number has more

than 2t digits, the two parts are displayed on separate lines. .
+When either the real number part or imaginary number part equals zero, that part is not

displayed.
»20 bytes of memory are used whenever you assign a complex number 10 a value memory

{page 37). _
+The following functions can be used with complex numbers.

Vo, %2, x!
) ) ENG. ' " 677 gbfe df
Int, Frac, Rnd, Intg, Fix, Sci, ENG, ENG, ® * ", ,able, d/e



Statistical Calculations

_5-1 Single-Variable.Statistical Caiculations

5-2: Paired-Variable Statistical Calculations - o
5-3 Thlngs to Remember durlng Statlstlcal Calculatlons .
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Chapter 5 || Statistical Calcuiations [

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

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

Na matter what type of statistical calculations you decide to perform, you can tell the unit
to either store the statistical data ar not to store the data. Choosing storage of data causes
the data you input to be stored in special statistical data memory. Choosing non-storage
of dala causes the data you input te be processed and discarded as soon as you input
it. If you choose to store the data, be sure 1o ¢lear memaory contents before beginning
calculations.

5-1 Single-Variabie Statistical Calculations.

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

MTo Enter the Standard Deviation Mode without Data Storage
Highlight the 5D icon on the Main Menu.

(UE
OOO®

Press &4 to display the Standard Deviation (SD) Mode.

EH RUN /SD

The first line of the SD Mode Set Up S—data :NON-STO

Display should show “S-data : NON- g:f;ggh : ggg;DﬂégNNEGT
STO”. If it shows *‘S-data : STO" you angle EDeg
have to change the set up using the | g splay: Nornﬂ

procedure described on page 22. M—D/Cpy :M—=Di
' DTlGL “-ﬁﬁﬁ!

B B B B B F

*Wherl drawing a graph for single-variable statistical data, STAT GRAPH must he set
to the DRAW Mode (page 22).

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

FEDT) ceerereee Inputs data
[FICL) i Clears data

Used to input the number of data items
... Statistical/representative menu

... Sum data menu

.. Probability dls!nbuhon menu

{Fg)(PQR) ..

The unit usesthe folfowung value memories to store values, Do not use these memories
for storage if you plan to perform statistical operations.- . :

Value Memory . jU;' v W
Statistical Data T Ex? Lx n

*To input data

[Example 1] To input the data:10; 20, 30
(6 68 F2) (S o} ED e L
10@(DT)20@(DT)30@(DT) S o

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

10E){DT) 20[FE(DT)E (DT I0E(DT)
Noté that simply pressing' E)(DT) iripuis the previously entered dafa. - -
To iripu{the'dét'a 10, 20, 20, 20, 20, 20, 20, 30
10[F{DT)20E3)(; }6EN(DT)30[1(DT)

Note that your can input multiple data items by entermg the data, pressmg .( W and then
entermg' the: number. of data items. .

*To delete data
Data input sequence: 40[F(DT)20F(DT)30(E0(DT)50F(DT)
To delete the S0(EN{DT) {last data item entered), press [E{CL). - T

Data input sequence: 40@(DT)20D(DT)30@(DT)su@(DT)
To delete the 20[FE0{DT), enter 20@](CL)

Data input sequence: 30E}(DT)50ED(DT) 120[I(5) .

To delete the t2063)(;), press B8 .:..

,m Data mput sequence: 30@(DT)50[EI(DT)120|§]( )31

To dele!e the 120@( )31, press My, 4|

Data input sequence: 30@(DT)50@(DT)120@(;)31@(DT)
To delete the 120[)(;)31EWDT) (last item entered), press [E2(CL).

Data input seqﬂe-nce"_':}.5DIEl(DT)120@(;)31@(DT):SDE}(DT)
To delete the 120[(;)31@(DT), enter 120F3(;)31ECL).
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B To Enter the Standard Deviation Mode with Data Storage

el (SDY(EE RUN /SD-
S—data :3TD
The first line of the SD Mode Set Up S—graph : NON-DRAW

Display should show “S-data : STO". If | 5_¢tvhe :RECT ')
it shows “S-data : NON-STO" you have angfg :Des /CONNECT

to change the set up using the procedure dispia y Narmil

described on page 22. .- - |M—D/Cpy:M-Dis
P DT —Eﬂ’-@?

B B B Ff B8 B

The folicwing are the operations that are available from the function dispfay at the bottom

of the screen Press the function key below the operallon you want to.perform. - .
[F@(DT) .. .. Inputs data o
@(EDIT) ... Edit function menu oo
(] .... Used to input the humber of data items-.:
[FA{DEV) coevernene Statisticalfrepresentative menu B
(G0 S Sum data menu L :
E&(PQR) oo Probabshty d|str|but|on menu )

*Zx2 T, and » data are stored in their own mernory area, and 50 they do not use value
memories.

*See pages 103 and 162 for the formulas used to calculate standard devuataon mean,
and probability distribution.” e =

*The maximum value is the Iargest value mput for X while the-minimum value is the
smaliest value input for-X. .

*The median is the middle value of the distribution. If any data item has a negauve value
or if it is greater than 10°°, or if the data includes a data item of 0, an ""Ma ERROR”
oceurs.

* To input data

To input the data 10, 20, 30

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

N
' B B B ' ,
®Ers) " | e8] ERasE ALL DAT_A.Emj

, ® , @
(YEs')” R l ﬁ—- E_J

10.(DT}20[E!(DT)3GJEI(DT) ' . : L

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

10[E(DT)20FE)(DT)FI(DT)30ENDT)
Noté:_thai simply pressing [E9(DT) inputs the previcusly entered data.

To input the data 10, 20, 20, 20, 20, 20, 20, 30
10(E)(DT) 20(E=1(; )GEI{DT)SO[EI(DT)

Note that you can input ‘multiple dala items by entering the data, pressing ﬁ( }, and then
entering the number of data items.

® To edit data items stored in memory

-To change 50 to 54

From the function menu at the bottom of the 8D Mode set'up display, préss [EI(EDIT)
10 start the editing operation. S

-~ EEDIT) e
. P . ’ : T . ‘ 1 .
@@ i 1 X s2
‘ | e
4
5|

58

—_g = — =

&6

Ol b Wy -
8}%‘!% \

B4_
DELCJ[INS

kW~
[4)]
=Y
I ‘

DEL [ INS




After you finish editing the data, press and then [Fe){CAL) (see page 103},

B o e |
(F8(CAL) D7 ED EEY

* To delete specific data items stored in memory

To delete 54

From the function menu at the bottom of the SD Mode set up display, press @(EDIT
1o start the editing operation, .

(F2)(EDIT) L
@@ : __x t
: 1 52 1
2 52 1
3| ]
4 59 2
5 58 1
54
DEL][INS | IEsB5
F(DEL) . X L
' : 1 52 1T
a a2 1
3 IR 2
4 58 1
B8
DEL]JLINS

After you finish deleting the data, press [ and then F8)(CAL) (see page 103}.

*To insert data items into data stored in memory

— To insert § between 52 and 58

From the funciion menu at the bottom of the 8D Mode set up display, press [E(EDIT)
to start the editing operation..

[F2(EDIT)
®® Xt
1 52 1
2 52 1
- - 3 I 2
4 56 1
- A -~ 58
DELI[ NS .
{F2(INS S _x ___f
. ( )_. L 1 52 1
2 52 ]
al 1
4 .. 58. .2
=1 '5s o1
L = )
DELJ[INS | :

After you finish inserting the-data, press @M and ihen (CAL} (see page 103).

B Performing Single-Variable Calculations

After inputting the data, select the type of operation you want from ihe functlon menu

at the bottom of the SD Mode set up-display. Press one of the following function keys

to display a menu of available operations... ) .
- [Fa){DEV) Statlstlcah'representatlve menu :
[FEEY ....... .... Sum data menu : o
F=(PQR) .. .... Prabability distribution menu

Each of these menus is described in detail below.

W|thout data storage (S-data : NON-STOQ)

. Statnstlcallnepresentatlve Menu

EI(DEY) . | ewemmmien |
= R - R - TR
FEIX) cooviveriennnn. Mean of x-data
FA(xon} oo Population standard deviation of x-data
BB (xan-1) .o Sample standard deviation of x-data
EJ(Mod) .......c... Mode value for input data

«The function menu selection (Mod) appears above function key (F3 only after you draw
a single-variable statistic graph (bar graph) on the display (page 165).



With data storage (S-data : STO)

® Statistical/Representative Menu

FI(DEV) Y : [ o] O N
B B & &

FENX) oooericeeeenn. Mean of x-data

E(xan) ...... . Population standard deviation of x-data
Elxan-1) .. . Sample standard deviation of x-data
EJD) e Representative calculation menu

* Representative Menu

By - IR Vied | ax | win Ji8
' o B ®2 B
F(Med) ..............., Mode value for input data
Fi{Med) ................ Median value for input data
[FE(Max) .. ... Maximum value for input data

E(Min) . . Mini'mum"\ialue for input data
-The function menu selection (Mod) appears above funclion key [F1) cnly after you draw
a single- vanable statistic graph (bar graph) on the display (page 165). -

® Sum Data Menu

BT ”.“.“' nunlilll-' :
ENEXD) o, Sum of squares of x-data : i
F(Zx) ... Sum of x-data” - ST
ENY oo, Number of x«daia |tems

® Probability Distribution Menu ST e

EB(PaR) C e
= M= _
Probability P (1) value

EUP () ...

E(Q () . ... Prabability Q (1) value
FB(R (). -- Probability R (t) value

Bt )

». Normalized ‘variation t (x)

B-2 Paired-Variable Statistical Calculations

You should use the Regression Mode 10 perferm paired-variable statistical calculations.
In this mode, you can perform linear regression, Ioganthmlc regression, exponentfal regres-
sion, and power regression.

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

([T
ORINC

Press [eg to display the Regression (REG) Mode.

& 7 7 U ITRUN. /LIN-REG -

The first line of the REG Mode Set Up g:g?;gh : Ngm"g;gw

Display should show ‘'S-data : G-type :RECT /CDNNECT
MON-STO". if it shows "'8§-data ; STQ" angle ‘Deg- . - - -,
you have to change the set up using the displ ay Norm] - _n

procedure described on page 22.. - | M—D/Cpy :M-Di s
N R L_TH-EE’

@@@.@-

*When drawrng a graph for palred-vanable stat:stlcai data STAT GRAPH must_be set
1o the DRAW Mode (page 22).. . :

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

FIDT) v, Inputs data N
[153] (o] I Clears data

| [ O I Inputs comma beiween x-and ydata ..

FI{DEV) .. Statistical-menu ) ' -
(231020 Sum data menu

(GE{]=1c) RG— Regressionfestimated value menu
The unit uses the following value memories to store values. Do not use 1hese memorles
for storage if you plan to perform statistical operations.

Value Memory P Q R u v w
Statistical Data Ly? Zy - Exy | Ix? EX .| n

MTo Enter the Linear Regression Mode

FED D ®®® J RUN /L IN-REG
FED(LINYETR B A

The linear regression formula is y=A+Bux.
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® To input data for linear regression

To input the data 10/20, 20/30, 20/30, 40/50
EERFED) (Scl)EE
10, ) 20FE)(DT)
20[3)(,)30EN(DT)
FE(DT)
40EY,) 50[F)(DT)

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

16E3)(,) 20E0(DT)

20(r3(, )30 ) 5(E(DT)

40(&)(,) 50[E(DT)
Note that you can input muitiple data pairs by entering the data, pressing EW]EI and
then entering the number of data pairs.

O-To-delete data

—Example 1 Data mput sequence 10F(, )40-(DT)
20(F)(,) 20[FE(DT)
30F(,}30[F(DT)

. 40E3(,)50(F0(DT)

To delete the 40@( )50@(DT) (Iast data pair entered), press IEI(CL)

Data |nput sequence 10@( }40-(DT)

20[=)(,) 20(F)(DT)
303)(,)30EN(DT)
40E(,)50 -

To delete the 40[8)(,)50, press (B,

Data input sequence: 10(&(,)40(F1(DT)

208 (,)20E)DT) " D

30[)(, )3DIE](DT) L e h

40[E3(,) 50[F}(DT) w T
To defete the 20.( y20[Ed( DT) enter 20-( )20@((1)

HTo Enter tho_:-a Logarithmic Reg[essiéﬁ Mode B

® To input data for logarithmic regression
Input data using the same procedures as described for Imear regressron on page 98.

* To defete data . .
Delete data using the same procedures as described for linear regression on page 98.

The following shows the equivalent values between linear regressmn and logarithmic

regression.
Linear Regression | Logarithmic Regression
Zx Zinx
Lx? © - Eftnx)?

Zxy Zlnx.y
ETo Enter the Exponential Regression Mode

FOEI @@ 1 R HUN*:;/E-XF‘?—F!EG' ——'

The exponential regression formula is y=A«a®x (iny';InAJ} Bx). -

® To input data for exponential regression
input data using the same procedures as described for linear regression on page 98.

® To delete data
Delete data using the sa’me procedures as described for linear regression on page 98.

The foIIowmg shows the equwalent values between hnear regressmn and exponentlal
regression.

EEIP® @D | TRUN /LoG-REs
| BLoG)En S

The logarithmic regression formula is y=A + Bnx.

Linear Regression | Exponential Regression
- E_)‘ : Eln}’{:_
£y T(iny)®
Xy Exeny _
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MTo Enter the Power Regressmn Mode

m.@@@@

l RUN /PWR—REG
[Fa)(PWH) [EaT)

The power regression formula is y=A«x® (Iny=inA + Binx).

& To input data for power regression

Input data using the same procedures as described for linear regression on page 98.

® To delete data

Delete data using the same procedures as descnbed for linear regresston on page 98,

The following shows the equivalentvatues"belweeﬁ finear regression and power regression.

Linear Regression | Power Regression
Lx Zinx
——  -Eax? -+ E(nx)?--
Ey ’ Zlny -
Ly E(iny)?
Lxy . - Elnxlny

_ ETo Enter the Regreésion Mode with Data 'Storage

EREG)E . . RUN /L IN—AEG -
The first line of the REG Mode Set Up | 5_9218 S RAW

--Display should show “S-data: STO". Ifit | g_type
shows “‘S-data : NON-STQ” you have to angfz BEE}T /GDNNECT

change the set up using the procedure | qjsplay:Norml

described on page 22. o IM=D/Cpy :M-Disp L .
: spEleod - Toevd © JREG,

- R B3 E - @
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The following are the operations that are available from the function display at the bottom
of the screen. Press the function key below the operation you want to perform. ’

LEDDT) e Inputs data o )

" [F2(EDIT) . .. Displays an edit func1mn menu ) B
(23] SR Inputs comma between x- and y-da!a LT
F{DEV) e Statistical menu 0 R
FEE) ...... .. Sum datamenu ' * T

FHREG) .ovveveenee Regressmnleetlmated value menu g

oL xZ £x, n, Ly? Ly, and Exy data are stored in their own memory area, and s0 they
do not use vatue memories.

*To input data.
The following input procedures can be used 10 input data for linear, logarithmic, exponential,
and power regression. I .

To input the data 10/20, 2030, 20/30, 40/50 -

Before actually beginning data input, use the followmg sequence tu delete
any statistical data stored un memory '
[E](EDiT)@(ERS}@(YES)
10[E)(,)20{F(DT)
20(63)(,)30[F(DT)
[Fy{DT)
40@]( }50([F1(DT)

T6 input the data 10/20, 20/30, 20/30, 20/30, 20130, 20/30, 40/50
" 10E(,)20EHDT) . - L .
20E)(,) 0@MESE (D) : DR
40[)(,}50[E (DT) o T =

Note that you can input muliiple data pairs by entéring the data pressmg [@[ﬂ and
then entering the number oi data paIIS ) .

* To edit data

To change, delete, insert, or clear data, press {F2)(EDIT) to dlsplay the edit function menu
and then perform the same procedures as those described for smgle vanabie data on
pages 93 to 95._ . -
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HMPerforming Paired-Variable Calculations

After inpulting the data, select the type of operation you want fram the function menu
at the bottom-of the REG Mode set up display. Press cne of the followmg functlon keys
1o display a menu of available operations.

FADEY) ..o Statistical menu
F)(E) ........ .. Sum data menu
FE(REG) oeeeerieaaane Regression/estimated vatue rnenu

Each of these menus is described in detail below.

® Statistical Menu

E/(DEV) | o e e e e e |
SEoE ®OF F(E
[E5(X) Mean of x-data )
[F2) (xan} Population standard deviation of x-data
El(xan—1) ..ol Sample standard deviation of x-data
E(F) oo ".... Mean of y-data
El(yan) ...... . Population standard deviation of y-data

(yUn— 1)

Sample standard deviation of y-data

L] éum Data Menu

E)(E)

FUEXT i Sum of squares of x-data .
FEHTX) v, Sum of x-data

[E1{7) [ Number of items

Fa(L y?) Sum ot squares of y-data

EES) . wwer. BUm of y-data i
FE(Zxp) oo Sum of products of x-data and y-data

oFle__gressionIEstimated Value Menu

E(REG) | A]B ] r ]| ]
H E E )

Constant term A
Regression coefficient B
.... Correlation coefficient r
.. Estimated value of x
Estimated value of y

=102+

5.3 Things to Remember during Statistical Calculations

Anytime you delete, insert, or-otherwise edit statistical data, be sure to press {1 and then
{Fe)(CAL) to re-calculale the statistical results before inputting new data or performlng any
other calculation. You should alse press BT followed by [Fel(CAL) after you delete the statisti-
cal data memory using Scl (ERBED(Sc)B).

5.4 Examples of Statistical Calculations

The following are the formulas used by the unil to calculate standard dewahon and mean.

+Standard Dewatlon - : "

- — Using all data froma finite popu-
J b 1(Xi -xf J Lx?— (Zx)Pn | | lation to determine the standard
o= [A= - .= —_ :

deviation for the population

n, n

. - [T RS " [ Using sample data from a popu-
J z 1()C,- —-X )2 . J Lx?—(Zx)?/n | lation to determine the standard
Tp-1= = - = .

deviation for the population -

n—1- n—1 o
*Mean P
n i
Y ox; Ll .
‘)?:"—='x‘=z+{' J
n n
Example Operatian Display
Data 55, 54, 51, 55 53,53, - | EHER@®@E(NON-)ED
54, 52 : BN (Sol) EIEm
(Clears memory)
55E)(DT)54(F)(DT)
] ‘51F){DT)55F)(DT)
53|T=_7](DT)IEI DT)SQ(E](DT)
52|EI(DT) 52
*You can press the 1uncuon keys to oblain results in- any
sequente.

" (Standard. dslewatlon on)y [FA)(DEV) E2) (xum)(EE) 1.31695671911
" (Siandard devisiion 0n-7) B)(xon &3 | 1.40788595317

(Mean X') E](X )@ 53.375
(Number of data n) {BXT(FS] (£) E) () ) 8
(Sum total £x} [F2){Zx)(Exe] 427
(Sum of squares £x2) [F](Ex?)Ed 22805
i
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To calculate the deviation of
the unbiased variance, the

(Continuing) [BOFD(DEV) | ...

difference between each da- Bl{xon - 1EIET 1.98214285714
tum, ‘and mean of the above S5EIF(E)ED | | 1.625
data - 54EIE()E | 0.625
51 ﬁ_@](}?)@ —-2.375
Determine the following: fPQR) _
£, distribution EP()0.20E |~ 0.57926
R distribution F2}(Q()0.250)& 0.098706
t distribution EBI(R()30EY 1.35:-03
[Fa){t()583jE=) | 3.51188458428
To calculate x and -1 for B ER @ EN(STO) B
the-following data.. T ERERFED(Sol)E
Cldss no. | Value | Frequency ) {Clears memory)
; 1;3 ;? 110E(;)10E(DT) 110
3 150 24 130[=)(;)31FE(DT) 130
g ];g g 150[EE(;)24F)(DT) 150
; 170E(DT)E(DT) 170
, D - 170
_ 190E(DT)EENE(DT) . 190
At ) " len
190
| E(CALBE)EME 70
ENE)(DEV)FE) ()6 | 137.714285714
. BE(xon)E| 18.4289806878
'hrnclundelermme Med Max and - RO (Med)Eg] | - - 130
[FEl{Max)e) 190
Fai{Min)Ee 110
—104—

Example Operation o _V‘Displ‘ay
The table below shows the R EE D @FN(STO)Em '
heights of 20 coltege stu- F(EDIT)FEI(ERS)EI(YES) .
dents. Determine what per- T - ’
centage of the students fall -~ 158.5[E)(DT) 158.5
in the range 160.5 c¢m to 160.5(F](DT) 169.5
175.5 cm. Alse, in what per- i . '
centile do the 175.5 cm tall 163.3E(;)2E)(DT) 163.3
students fall? 167.5[)(;}2E)(DT) 167.5
: 170.2@)(;)3@(0T) 170.2
C'asj no. He:g;;(:m) Fr‘?qfency 173.3E)(;)4E(OT) | . 173.3
2 160.5 1 175.5[)(;) 2[F3(DT) 175.5
3 163.3 2 178.6(E(;)2[E0(DT) 178.6
4 1675 2 180.4(E1(;)2[E1(DT) 180.4
5 .| 1702 3 186.7F(DT) 186.7
& 173.3 4 FEI(PGR) | . o
7 175.5 2 (Normalized variate 1 for 160.5 cm) ' I
8 178.6 - _ _[Fa(t{ }160.50]1d '—1.63385594752
9 1804 | 2 (Normalized variata 1 for 1755 am) | - (= —1.634)
10 186.7 A - E(t()175.500E3 0 496334336077
: o . ( 0. 496)
-~ (Percentage of total)
EI(P( )0.49601 3
FI(P()=1.63401= i 0.638921_
. .| . {Result: 83.9% overall)
= (Percentlle)
@(F\( )0. 496.@ 9.30995

" (Resuit: 31 percentile)

«Percentage of the Total -

*The following distribution curves illustraie the two concepts covered in this problem’

~I5M 046 e

+Percentile

T
9.495

9,43

) -
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® Regression

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

Zy— B-Ix
"

A=

B=

neLxy—LxsLy
mEx?—(Tx)

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

values of x and y.

re= nmlxy— ﬁx-Ey 3
{[nEx®—(CxP (nLy? = (TyP
p=A+Bx g=dA

BLinear Regression

Operation -

Example Display
*Relationship between tem- EHEH ) @ EE(NON-) o
. perature and the length of @O@EHLINED i
a steel bar {50 CR) (F2) (S o | () [EE) |
Temperature Length - U {Clears memory) ;

. 10°C 1003mm 10@(,)1003@“}1—) o 10
15°C 1005mm ., © . 158[E1(,)1005(FHDT) 15
20°C 1010mm - 20[)(,) 1010E)(DT) 20

. 25°C .. 101l1mm 25[E)(,}1011[F(DT) 25
- 80°C 1014mm 30E(,)1014[E@(DT) 30
'fhe data in the above table (EDE'E?%"%" 997.4
can be used to obtain the . { e
terms of the regression for- {Regression coefficient B)
mula and the correlation (F2)(B)E .56
coefficient. Based on the A -
regression formula, the esti- {Correlation coefiicient /) F2)(r)EH | 0.982607368881
mated length of the steel bar (Length at 18°C) 18 [Fs)( $)[Ea) 1007.48

at 18°C and the’ temperature
when the bar is 1000 mm
long can be calculated.
The critical coefficient (r?)
and covariance

ZXy—nsx-y
)
can also be calculated.

" (Temperature at 1000mm)

- 10000 (2)

(Critical coefficient)

(alir) e

(Covariance)

[CEDFE(T) FE(Exy )
&)(r ) EAB(E)(DEV) ED(X)
B F)(7)DI@OEE)(E)
FE ) DE

4.64285714286

0.965517241379

35
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M Logarithmic Regression

«The logarithmic regression formula is y=A+Bélnx.
*Lx, Ex2, and Lxy are obtained as Zinx, I(inx)?, and Elnxey respectwely

Example Operation -Display
xi yi @E(NON:)
29 16 . ®®RE(LOG)ED
50 235 (597 ) (2] Sy B i)
74 38.0 {Clears memory) .
108 pES 29)(,)1.6E0(DT)| 3.36729582999
' . 50[F)(,)23.5[FE)(DT) 3.91202300543

The data in the above table

can be used to cobtain the

terms of the regression for-~ .:

mula and the correlation
coefficient. Based on the

regression formula, estimat- -

ed value 7 can be obtained

for xi=80, and estimated

value X can be obtained for
=73.

74[3)(,)38.0E)(DT)
103F3)(,)46.4[F(DT)

 118[(3(,)48.9F(DT) |

{Constant term A}

@ (REG)E) ()&

.- (Regression coeflicient B)

E2)(B)

‘(Correlation coefficient r)

E)(r)eg
(5 when xi=80) BOEE(F)EE

& ()?:hithen yi=79) T3EH)E

© 4.30408650932

-.4.63472898823

4. 77068462447

- 1 11.128397647

34.02@14750T6

0.994013946616
37.9487948202

224.154131261
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B Exponential Regression

*The exponential regression formula is y=A-e®* {(Iny= InA4 Bx).
*Ly is obtained as Liny, £)? as L{iny}?, and Txy as Zx-Iny.

Example Operation Display
xi yi ®EI(NON-)
6.9 21.4 - @@BEXP)ED |
12.9 15.7 ErENE2){ SchES Bm
{Clears memory) -
19.8 12.1
26,7 g5 - 6.9E)(,)21.4[E(DT) ‘ 6..9
35.1 52 12.9[F](,)15.7E(DT) 12.9
- E 19.88)(,)12.1E0OT) | 19.8
The data in the aboyé table 26.7F3(,)8.5FE(DT).|.. 26.7
can be used to obtain the 35.16(,)5.260(0T) 3541

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

(Constant: tarm A)

ESHREG)ENA) &)

" (Regression coefficient B)

H(B)EB

- (Correlaticn ccefficient r)
Fel(r) g

(5 when xi=16) 16E)(9)ED

(& when yi=2d) 20[F)(x)Bd

30.4975874259

—0.0492037083077

—0.997247351988
13.8791573943
_ 8.57486804655
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HPower Regression

*The power regression formula is y=A«x® (Iny=InA+Binx}).
*Lx Is obtained as Linx, £x? as I(lnx)?, Iy as Tiny, £)? as Z(iny)?, and Txy as Zlinx-lny.

Example Operation Display
xi yi @[FEI(NON-)
28 2410 (2 (PWR) M)
30 3033 (e F2)(Sci) b E)
33 3805 {Clears memory)
a5 4491 28[F)(,)2410F(DT) |  3.33220451018
38 5717 30[)(,)3033F0(DT) 3.40119738166

The data in the above table
can be used to obtain the
terms of the regression for-
mula and the correlation
coefficient. Based on the
regresston formula, estimated
value # can be obtained for

xi=40, and estimated vaiue £

can be obtained for yi=1000.

33[F(,)3895(E)(DT)
35[F)(,) 4491 FE)DT)
38[F3){,)5717ENDT)

(Constant term A)

[FE(REG)ED (A) &
(Regression coefficient B)
[E2)(B}eE)

(Correlation coefficient r)

E) ()

{7 when x7=40y 40[F8)(5) B0
(£ when yi=1000)
1000F)(£)E

3.49650756147
3.55634806149
3.63758615973

0.238801068543

2.77186615763

0.998986255127
6587.67458923

20.2622568108
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Using the Matrix Mode
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Chapter 6

This calculator provides you with 26 variable matrices (Mat A through Mat Z) and a spe-
cial mat_rix answer memory (Mat Ans) that you can use to perform the following types of
calculations. Note that the maximum matrix dimension (size) that can be used is 255 x 255,

[I[Using the Matrix Mode B

*Addition, subtraction, multiplication
*Scalar products '
+Determinamns

*Transposed matrices

sInverted matrices

*Squaring

*Row element calculations (modification)

6-1 Before Performing Matrix Calculatidns

Before beginning a matrix calculation you have to f|rst enter the correci rnude

ETo enter the Matrix Mode .
Highlight the MAT icon on the Main Menu.

([ED)
ODO®

Press [ to display the Matrix Mode.

[ RUN /MATRIX

G—type 'RECT /CONNECT
angle Deg
display:Norml

M-D/Cpy :M-Disp

SEE]
G ) (F

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

) (Mat) ... For specification of matrix type

E2(Det) . ... Determinant

E@B(Tm) .. ... Transposition

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

[FE)(SEE) Display of the latest matrix calculation result

About the Matrix Answer Memory (Mat Ans)

Much like the standard Answer Memory (page 31), the Matrix Answer Memory automati-

cally stores the latest matrix calculation result. Nate the following points whenever you

are using the Matrix Answer Memory.

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

+Matrix Answer Memory conlents are not affected by a mairlx subsmuuon operation (page
127). )

B Matrix-List
Use the matrix list to specify the size 01 the matrix you want to use.

# To display the matrix list.
Wh|le the Matnx Mode is d|splayed press [F) for the matrix list,

R B S

“Mat B :None—"
Mat C None
‘Mat D "None

Ne dimension preset

2 (row) » 2 (column) matrix—— Mat E . None
Mat F L 2xe
| [ ERASE] ERS-A QN

N 23 Y GO

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

ENEDIT) e Recall of a matrix for editing
FE(DIM) ... .. Setting of matrix dimensions
[E3{ERASE) ..cvvvevve- Deletion of selected matrix
FA{ERS-A) e Deletion of all matrices '

W Matrix Input )

You can use sither of the tivo fo!lowmg methods for matrlx mput

*Inputting component data, and then usmg . to dlrectly asstgn the data to a matnx
(automatic dimensioning).

-Spemfymg the d|menssons (size) of the ma!rlx and then |nputt|ng data for each component
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® To directly assign data to a matrix

Ta'input the following 2 x 3 matrix as Matrix A.

( 1 2 3 )
4 5 &
@ OEOOEIGIE [([1.2,3][4,5,611+Mat
T 3 6T W | - ‘
DENNEEIDE
OEC) T
Eg(Ma (] et Toet o oo =
Matrix name —-A 1 2. . ..3 ..
1 2 3
@ C E[ 4 5 5]
: Component cells (up. to 8 digits displayéd)—
Cell number of currently highlighted cell
Lo SEE

*The following shows the.data input format and the sequence used to store input data
into the matrix. The subscripts indicate row (1} and column (c) locations.

Input Format L : ol I R
(815 Brzs -y Bie) [B2i-Bezyevor Bac] 112 [Brd, @iy e, ] B [FD (Mat) {matrix name' A through 2)

Data Input
@y 8z ... By
By 8p ... 8y
an 8, arc

Note that the maximum value for both r {number of rows) and ¢ (number of columns) is 255.

«When you use the above procedure to directly asmgn data toa matrlx the dlmensmns
(size) of the matrix is set automat:cally

*A "Mem ERROR" message appears on the display if memory becomes full whlle you
are substituting values in a matrix (page 332).

*You can also use the above procedure to input matrix data in a program.

14—

® To specify the dimensions of a matrix and then input data™

- To setup a 2-row x 3-column matnx (Matrlx B) and asslgn the following.

values to it.
( 13 5)
-2 0 2
Display the matrix fist.
EEisTy o WEP (SEE

Use the (& and (¥} cursor keys to move Matrix List

the pointer to the matrix you want to use. Mat A .2xX3
+rMat B None

Pointer
EDIT 4 DIV ERASES £RS-4 08
(biM) V Set Dimension
. . o S I'MAT B Lo
Row B @

Specify the number of rows and columns Colum: @

you want to use, pressing after each

input.
_ o Set Dimension
Z)Es) - MAT B i
Row @ B2
(s Coiuml 3

Matrix List -
Mat A 2xX3
PMat B :2x3

Press (@ to return to the matrix list. .

oIf the: matrix ‘couldn’t be dreatéd.bécédse of lack of memory, "None' appears in the
matrix list in place of the dimension.(2 x 3).

*Note that you could end the procedure hgr,e if you want to.

After making sure that the pointer is Iocated next to the matrix you want to use, press

E(EDIT).

[F](EDIT) B 1 2 3

1[ g o 0]
2 a 0 0
a
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Note that if.you'input data into a mairix that afready contains data, the previous data is
replaced with the new data.

Input the value for each cell, pressing B8 each time.

edE)EdE)Ee - |B 1 2 a

ErEDEDED ) A

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

sEach cell can hold a value that is eight digits long if positive, or seven digits long if nega-
tive, With exponential dfsplay, _only two significant digils are used.

*You can use the cursor keys o move the highlighting around the d:splay for correction
of input values, stc.

«Ten bytes of memory are required for each cell. This means that mpuﬂmg data into a
3 » 3 matrix uses up 90 bytes (3 % 3 cells x 10 bytes = 90 bytes) of memory.

B Deleting Matrices
You can delete a specific matrix or aII of the matrices stored in memory, -

® To delete a specific matrix -
Disptay. the. matrix list...
Move the pointer next'to the matrix you want to delete: ...

Press [E(ERASE).

ESERASE) .. ._LLY—JES‘ ERASE MATRIX [NO |

‘Press [F)(YES) to delete the matrix, or F9I(NO) to abort the operation without délsting

anything. ) . .

»After you delete a matrix, the word ‘“None"" appears to the right of its location in the
matrix list,

-116—

OTo delete all matrlces
Dlsplay the matrix list.

Press -(EHS A). ) ) o
- [F3](ERS- A) Co YES] ERASE ALL MAT- [NO

@

Press [F){YES) to delete all matrices, or FE{NO) to abort the operation without deleting
anything. )

6-2 Modifying a Matrix

Once you creale a matrix, you can perform any of the following operations to modify it.
*Swapping of any two rows

sCalculation of a scalar product

sScalar product addition

sSubstitution and recall of values

*Row delete, insert, add

sColumn delete, insért, add - -

EBefore Modlfylng a Matr;x

Before siartlng ‘work with an exastlng matrix, you must flrst seleci itin the matrlx hst and
then display the matrix editing screen. .

* To display the matrix editing scn"é'er_\;

To display Matrix A, which contains the following data.

i 2
5 6

(e (MAT) ) - | A -
E(LIST) . ; ‘E[_S'- i]
{F(EDIT) T 3 5 B
(F3]
—-117-



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

FH(RWOD) ............. Display of menu for swapping of rows, scalar products and ad-
’ dition

FGROW) ..cocvs Display of menu for deleting, inserting, and adding rows

E{COoL) e, Display of menu for deleting, inserting, and adding columns

B Row Operations

The row operations menu lets you swap any two rows, calculate scalar products, add scalar
products to anather row, and add rows together. Use the following procedure to display
the row operation menu.

¢ To display the row operation menu - - o
In the Matrix Mode, display the matrix list and select the matrix you want to work with,

ELISTI®
Display the matrix editing screen.
(F(EDIT)
If)isplay the row operation menu.
{F)(BwOp) LWWWHFFW
G )

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

F(Swap} ........ ... Swapping of rows ‘ :
{F2(x Rw) ...... .- Caloutation of scalar produdts for specific rows
FEE(xAw+) ... Addition of the scalar product of one row to ancther row

FRRW+) e Addition of one row to another :

*To swap two rows

Example| Te swap rows two and three in the following matrix (Matrix A).

1 2
43 .4
oA B

Perform the' following operation while in the Matrix Mode.

" FELIST) FI(EDIT) —
E{RwOp) (F1l{Swap) Swap Raow m=Row n

—118—

Input the numbers of the rows. you want to swap.

(2 A 1 2
@@ . SR ;[ ' :]7:
. . : 3 3 4

s To calculate a scalar product for a row

To calculate the scalar product of row 2 of the following matrix {Matrix
A), by multiplying each element by 4

12
3 4)
5 6

Perform the following operation while in the Matrix Mode.

EJLISTHEEDIT) ko TN l
(F)(RwOp) [F2)( x Rw) kxRow m-}Howm .

Input the numbérs you wani to multiply by and the number of the row whose scalar product
you want to calculate.

E@ ' - ‘A 1 -
= [_ 12]
L - . 3 5 5

® To add the scalar product of one row to another row

To calculate the scalar product of row 2 of the foltowing matrix (Matrix
A), by multiplying each element by 4, and then add the results to row 3.

AL P
5 6

Perform the following operation while in the Matrix Mode.

E3J(LIST) [FH)EDIT) . k? _
[FD(RwOPp) [E3)( x Rw +) kXRow m+Row n+Row n
—119—-



Input the numbers you want to multiply by, followed by the number of the row whose sca-

lar product you want to calculate, and then the number of the row you want the results
added to.

(2] - A 1 7

ZJExE : 7 2
56 e

& To add one row to another

To add row 2 to row 3 in the following matrlx (Matrlx A), and store the
result in row 3. .

1 2
(3 4
5 6

Perform the following operation while in the Matrix Mode.

ED(LIST) ED(EDIT) e
(EJ(RwOp) E(Rw +) Row m+Row n+Row n

Input the number of the first row and then the number of the second row. The result will
be stored in the second row.

=] : _ A 1 2

(3)eg : 17 2
' 2 a 4
3 8 0

EModifying the Contents of a Matrix
You can specify a value for direct substitution in a matrix cell; and you can recall values
from a specific cell to perform arithmetic operations on that'value. |
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® To directly substitute value in a matrix cell

- To substitute a value of 10 in row 1 coluran 2 of the following matrix
(Matrix A)

1 2
3 4)
5 6,
Perfofm' the following opefaiidn while in the Matrix Mode. ‘

(DOEIE)(Mat) BHIA)
(P (DE)EA(2) )
&g

The following is the basic format for the above procedure.
Mat X [r, ¢] _
X = Matrix name (A through Z, or Ans) 4
T row number i
¢ = column number

ToaMat AL1,21

o

® To perform an anthmetlc operanon using a matrix value

To muitiply the value located at row 2, column 2 in the io“owmg matrix
(Matrix A) by 5. e L .

1 2
B (3 4).

5 6
Perform the following operation while in the Matrix Mode.
(FI)(Mat) [(E)

EO2@EED
BEE

Mat A[E2,21x5
ze

lDeletmg, lnsertmg, and Addmg Rows :
Use the following procedures to de1ete insert and add rows in a matnx

Before starting a row delete, insert or add operation, you must first select the matrix you
want to work with and then press [F2(ROW) to display the row editing screen.

First, select and recall the matrix you want 1o edit.
EE(MAT) g
[F)(LIST) [F)(EDIT)
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Next, press [E(ROW) 1o display the row editing screen.

| EEOrNs JAoE]  <row> |

M B A&

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

(F{DEL) Row deletion
FE{INS) ... Row insertion
FI(ADD} ..

Row addition

® To delete a row

To delete row 2 of the following matrix (Matrix A).

1 2
5 6

Perform the following operation while in the Matrix Mode.
ED(LIST) FIEMT)
IE](ROW)

Move the hrghllghtlng into the row you want to delete.
® A __ v e
1 L 2
el I 4

a 8 - B

[BELI(NSJ[ADD] . <ROW>

&)
Periorm the delete operation.

FI(DEL A e
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® To insert a row

To insert a row between rows 1 and 2 of the foliowing matrix (Matrix A).

1 2
S 6

Perform the following operation white in the Matrix Mode.

FA(LIST) IE](EDIT)
.(ROW)
Move the highlighting into the row that you wani to be below the newly inserted row. .
. ._ e . 1 —
® 1 1 2
' E[ [ 3 4
3 5 8

DEL ;LINS J|ADD <ROW>

.
Perform the insert operation.
[F2(NS) - : - —
) o C 2| I a
3l . = 4
4 ’ 5 B

o To add a row

To add a row below row 3 of the following matrix (Matrix A).

S IS SN
3 4)
5 6
Perform the foliowing operation while in the Matrix Mode:

-(LIST) [FNEDIT) e
{F2l(ROW)
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Move the highlighting into the row that you want to be above the newly added row.

1 n 2
2 .3 4
al I B
DEL|LINS J[ADD] =~ = <ROW>
Perform the add operation. o o
F3(ADD) A 1 =
: 1 1 2
2 3 4
3 5 B
4| I 0

-MDeleting, Inserting, and Adding Columns
Use the following procedures {o delete, inserl and add columns in-a matrix.

Before starting a columin delete, insert or add operation, you must first select the matrix
you want to work with and then press [F3)(COL) to display the column editing screen.

Flrst select and recall lhe matrix you want {o edit,
R (MAT) (B} :
{FA)(LIST) (F{EDIT}

Next, press [?_EI(COL) to dlspiay the column editing screen.

[BELICNS J{ADE) <COLUMN> |

F BE E

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

FEN(DEL) Column deletion

F(INS) .. Column insertion
[FE}(ADD) Column addition
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*To delete a column

To delete column 2 of the following matrix (Matrix A).

1 2
5 6 :

Perform ther following operation while in the Matrix Mode.
[Fa)(LIST) [FY(EDIT)
E)(COL)

Move the highlighting into the column you want to delele.__ N

C) A 1 g
S 1 N
2 3 4
3 S B
2
DEL |[INS J[ADD]. - <OOLUMN>
Perform the delete operation.” i : A
DEL A —_—
[ED(DEL) 1
2 3
3 5

OTo msert a column

To insert a column between columns 1 and 2 of the followmg matrix
_ {Matrix A).

PR R T
5 "5 .
‘Perform the following operation while in the Matrix Mode.

(F{LIST) [ED(EDIT)
cECon. .o
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Move the highlighting into the column that you want to be to the right of the newly insert-
ed cdlumn.

» A 1 .2
1 -1
2 3 4
3 5 8
2
DEL ][ INS J|[ADD] <COLUMN>
- .2
Perform the insert operation. ’
Bansy - - . a1 2 _ a3
(NS) ‘ . 1 1 G e
2 3 0 4
3 5 a B

*To add a column’

’ To add a column to the right of calumn 2 of the following matrix (Matrix A).

1. 2
5§ 6

Perform the following operation while in the Mairix Mode.
[F3)(LIST) (E(EDIT)
(F3)(COL)

Move the hlghhghtmg into the column that you want to be to the left of the newly added
calumn.

A 1 2
® 1 1 I
2 3. a
3 ‘g 6

OEL [ INS J[ADD] - <COLUMN>

F'erfor.rn the add operation.

(EE)(ADD) - A 1 2

———
qw—
m >
!m
Do
fE—— ]
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6-3 Matrix Calculations

This section describes how to actually perform mairix calculations. To perform a calcula-
tion, you must press the Matrix Mode function key (page 112) that puts in the correct cal-
culation mode. The following shows the modes you can enter and the function keys you .
should press to enter the modes. oo

{[Ed(Mal) ................ For specification of matrix type
F2)(Det) .. Determinant

[E3] (1) J Transposition

H Arithmetic Operations :
Use the procedures described here to add, subtract, and multiply matrlces Note thai you

cannot use division with matrices.

* To add matrices
To add the following two matrices. ..
Matrix A. . Matrix B
1) (E7)
2 A 2 1
Perform the following operation while in the Matrix Mode.
“[E(Mat)
Input the name of the fiest matrix. G Lo R

: (26D
(Fi(Mat)

Input the name of the second matrix.
|Mat A+Mat B_ ]

| EpsE] |
&

Execute the operatlon and display its

resuit.
EE] Ans 1 -
o | — 4]
2l R 2

3 4)f

The display shows that Matrix A + Matrix B - (4 2
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*The dimensions (sizes) of the two matrices being added must be identical. If you try to
add matrices of different dimensions, a “Dim ERROR™ will occur.

. To subtract matnces
of the two matrices. L
Matrix A Mairix B

(1 1) (2 3),3:f"

2 1 2 1

Perform the following operation while in the Matrix Mode.
iEl(Mat)

Input the name of 1he matrlx you want 10 subtract from

(78] —
(F}(Mat)

Input the name of the matrix you want to subtract.

|Mat A-Mat B_

Bt et [ 7o | U
@ A :

Execute the operation and display its result.

g An?[ 1 '-'E—a]
el o o

-1 —2).

The display shows that Matrix A — Matrix B = ( 0 o

*The dimensions (sizes) of the two matrices being subtracted must be identical. If you
iry to subtract matrices of different dimensions, .a "Dim ERROR'" will occur.
¢To multlply matrlces

- To multiply Malrlx B by Matrix A. The following shows the contents of
the two matrices,

Matrix A Matrix B

1) (G
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Perform the following operation while in the Mairix Mode. .

[F(Mat)
Inﬁ)ul the name of the matrix you want to multiply.
(2] ES
(F)(Mat)
Input the name of the matrix you want to multiply by, - . _
~ - 7 |mat AxMat B_ |
| e AT s |
Execute the operation and display its result.
o o Ans 1 e
[— ]
2 B 7

The display shows that Matrix A = Matrix B = (g 7).

*The dimensions (sizes) of the two matrices being multiplied must be identical. If you try
to multiply matrices of different dimensions, a ''Dim ERROR” will occur,

HCalculating a Scalar Product
To calculate a scalar product, you specity the multiplier and then the matrix name (Matrix
A to Matrix Z, or Mat Ans). Next you press the (28 key to periorm the mulupllcatmn

\ E
* To calculate a scalar product

[Example] To calculate the scalar product for the followmg matrix (Malrlx A) by mul-
tiplying by 4.

(5 3)
A3 4
Perfarm the following operatlon while in the Malnx Mode

Input the multiplier.

3

—129—



Specify the name of the matrix you want to multiply.

F(Mat) ERE] | AMat A_

| NEP[SEE

Execute the operation and display the
matrix where the result is stored.

& A ' Ans 1 2 .

[ —

2 12 16
4 -8

The display shows that the scalar product of Matrix A is ( 12 18 ) .

l Determinants

De'zermmants are calculated automatically using the formulas shown below. Note that af-
ter you calculate a determinant, you can assign it to a value memory.

2 x 2 matrix
1Al = (‘7’11 au)
-

= Oy Qg2 ~ {2z dn

*3 x 3 malrix

: Dl agapgy R R RN
Al =" az'- @z Boou e o N P

@3y Oy 33

= @y Gy fyy + My Gua Gy + Gy Ggg Ba2 = @ by Bz — Dy Ty dan =
- 4y g 4y - :

*To célculate a determinant

To calculate the determinant for the followmg matrix (Matnx A)

1 2 3
4 5 6)
-t -2 0
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Perform the following operation while in the Matrix Mode.

[F2](Det)
(E(Mat)
Iﬁput the name of 1he'ﬁ1atrix whose determinant you want to calculate.
Y,
Execute the operation and dispiay the resull.
) Det Mat A
-9
| e yrsee) |
G| '

The display shows that the determinant of Matrix A = =

*Note that you can calculate the determinant for square matrices (same number of rows
and columns) only. Attempting 1o calcutate the determinant for a matvix that is not square
results in a “Dim ERROR."

HETransposing a Matrix

Transposing a matrix causes its rows to become columns and its columns to become rows.
You can franspose any matrix in the matrix list {(Matrix A through Matnx Z) or the matrix
in the Matrix Answer Memory.

# To transpose a matrix

_To transpose the following matrix (Matrix A).

1 2
3 4)
5 6

Perform the following operation while in the Matrix Mode.

[F3](Trn)
Specify the name of the matrix you want to transpose.
E(Mat) ER(E) [Trn Mat Aa_ : ‘
s sE |
(=] (F3) )
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Execute the operation and display the
transposed matrix. . :
NES Ans 1 2.3

1[-I 3 5]
|- =l 2 . 4 B

The display shows that transposing Matrix A produces ( ; 3 5 ) .

2]

Hinverting a Matrix

-Matrices are inverted automatically according to the following rules, where A is a matrix
and A-' is its inverse.

*A matrix being inverted must satisfy the following conditions

. 1.0
-1 -1 — —
AA *A. A.\':'.E‘(aw)

.

- »The following shows the formula use to invert Matrix A, shown beluw, into inverse
matrix A",

a= (3 a)
R d- b
AT = ad—be (‘—c a)

In the above: ad - bc % 0

® To invert a matrix

To invert the following matrix (Matrix A).
(s a)
3 4
Perform the following operation while in the Matrix Mode.

Specify the name of the matrix you want to invert.

E(Mat)A] o e
3Specafy matrlx inversion.
Sl £ |Mat A ’
SR IEP(5EE] |
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Execute the operation and display the in-
verted matrix.

&g ' An_é_md _ - 1
E[ 1.5 -0.5]

The display shows that inverting: Matrix A produces (1 g C:S )

*Note that a matrix cannot be inverted if the determinant is zero. Attempung to mvert
‘such @ matrix results in an "Ma ERROR." -

*Ngote that you can only invert square matrices, which have the same number of rows
-and columns. Attempting to invert a matrix that.is not square results in a *‘Dim ERROR."”

ESquaring a Matrix
Use the operations described below to square a matrix.

*To square a matrix

To square the following matrix (Matrix A).
iy 4/

Perform the following operation while in the Matrix Mode.

Specify the name of the matrix you want to square.

E)(Mat) br[A)
Specify squaring.

!Mat AB_

| I M N P (s
(F1)

Execute the operation and display the

squaring matrix.

E Ans 1 _ 2
1[ 10]
2 15 P22

The display shows that squaring Matrix A produces ( 1; ;g ) .
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6-4 Matrix Operation Precautions

*Calculation 6f determinants and inverse matrices uses the elimination method, so errors
{such as dropped digits) may be generated.

*The results of matrix calculations are stosed into the Matrix Answer Memory (Mat Ans).
The Matrix Answer Memory dimensions are automatically adjusted to accommadate the
result. Note that storage of a new result causes the previous Answer Matrix Memory
contents to be deleted.

«Matrix operations are performed individually on each element, and so calculation may
require considerable time.

*The ‘calculation precision of matrix calculations is 12 digits, +1. :

»|i & matrix calcutation result becomes too large to fit into the Madrix Answer Memory
(Mat Ans), a "Mem ERROR™ occurs.

*You can transfer the contents of the Answer Matrix Memory to another mamx (or varia-
ble when the Answer Matrix Memory contains a matrix formula). The fellowing input is
also possible:

Mat a+ (or—, =) Mat S—Mat y

kMat o—Mat §

Det Mat a—X

Trn Mat o—Mat 3

‘Mat o~ 1—Mat 8

Mat e2—Mat 3 o
With the above inpul, @ = variable A through Z; X ‘= variable A through Z; r, a1 4.
Mote that when you transfer the contents of the Answer Matrix Memory to another matrix,
the original centents of the Answer Matrix Memory are unchanged.
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Chapter 7 l“ﬁquetion 'Ca'ieu'lations |

Your graphic celculator can salve the followrng three types of equations:
sLinear equations W|th two to six unknowns ‘
=Quadratic equations :

=Cubic equations

71 Before Beginning an. Equatlon Calculatlon

Before begmnmg an equéation calculation you have to first enter the carréct mode and
you must! also clear the equation memories of any data that might be Ieil over from a

previous calculation.

ITo Enter an’ Equatron Calculatlon Mode

Sz

Highlight the EQUA" ICDI‘I on the: Marn Ménu:

Press [9) to display the. Equatlon (EQUA) Mode

& EQUATION
angle :Des
display i Norml
M-D/Cpy : M-Disp
1:SIMULTANEQUS
Fa:POLYNOMIAL

®m @

The following are the types of equations that can be selected from the function menu at
the battamn of the display. Press the function key below the type of equation you want

to solve.
EN(SIML) eeeccerinenns Linear equation with two to six unknowns

FH{POLY) ............. Quadratic or cubic equation
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After entermg an equarron calculatron mode (SIML or POLY) tleat the calculahon memory
for that mode. In the case of SIML,. usg the 1unc!|on keys {o.specify the number of. unknowns
from two ([9)) to six ([FE)) 'Gase” ‘
two ((F) or three ([2) poly

Press [FE(YES) lo clear the equahon memories of that mode (SIM : }-Pbu\é),é}’ ({\TO)
to abort the clear operation without clearing any‘thmg ¥ Gl

You can use the procedures described here to solve Ilnear equalrons wnth unknowns thal
match the following formats:..
-Two unknowns =S+ b1 ‘

SR B a2x+bzy_ €2
o

ar1x+b1y+crz+d1{+e1u+f1v =g
azx=+ bay+ coz + dot + eati sk fav = grov s
- aax + Bay +cag + dal d-ealt #favg
.'a4x+b4y+64z+d4f+e4u+f4v =g
a5x+b5y+c‘sz+dst+esu+f5v =g5
'aax+bay+csz+dst+eau+fsv ga

*Six unknonj_rls

aras nAid sy

dnstdezon sooe el
*You can_also solve linear equations with three, four, and five unknowns. In each case,

SIMULTANEDUS“
No data in memory




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

[FH2) .. .. Linear equation with two unknowns
[F2}(3) .. . Linear equation with three unknowns
B4 ... Linear equation with four unknowns
Fa)(5) .. Linear. equatmn with five unknowns

[ES)(6)

. Linear equation with six unknowns

HTo Solve a Linear Equation with Three Unknowns

- |Example | To solve the followmg Imear equations for x, p, and z:
dx+y-2:=-1
x+6p-+3z=1
-8x+4y+z=-7

Whlle in the Linear Equation Mode (SIML) press &3 (3), because the lanear equations
being solved have three unknowns

[F2)(3) anX+hnY+cnZ=dn.
a b [
g J 0 D
a[ o o g
: 3 4] 0 0
Coefficient input cells .
Value being input into highlighted cell - - @
.. = | {80LV][CLER] FED

Input each coemment

@@m@-.@ [anx+bnyionz=dn

@IEd b c d

(e8] (3)EE(E ) ;[ é -g -: ]

gg%@@.@ o 5 e 1
[SOLVI[CLER| FIED - 7

)
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Each time you press B, the input value is registered in the highlighted cell Each press
of B inputs values in_the following' sequence: Lo

coefficient &1 — coefficient &, — coefficient ¢; —
coefficient a; — coefficient b2 — coefficient c;—
coefficient a; — coefficient b3 — coefficient ¢

*You can input fractions and value memaory contents as coefficients.

After inputting the coefficients, solve the
equations.

anX+bnY+cnZ=dn
X

= [F{SOLV} Y[ -1 ]

.2 24

Highlighted solution cell valug ———— s - 1

AEFT
=)

sInternal calculations are performed using a 15-digit mantissa, but results are displayed
using a 12-digit mantissa and 2-digit exponent.

*This unit performs simultaneous linear equations by placing the cesfiicients inside of
a matrix. Because of this, as the coefficient matrix approaches zero, precision in'the
inverse matrix is reduced and so precision in the results praduced also deteriorates.
For example the soluticn for a I|near equauon with three unknowns would be calculated
as shown:below.

x ' ay by oo -1 4
¥ = a by o dy
z a4 by o dy

“An “Ma ERROR” ocours whenever the unit is-unable to solve the equations.
*Pressing (F (REPT) returns. Y0 the: initial display of the Linear Equation Mode.

’ Dependingi on the doefficients_ihat youw uéé; it may take considerable time for the
calculation result of simultanecus lingar equations to appear on the disptay. Failure '
of a result to appear immediately does not mean that the unit is not functioning properly.

HChanging Coefficients
You can change a coefficient enher before or af‘ler you register it by pressing @

*To change a coefficient before registering |t with &=
Press the B8 key to clear the current value and then input another one.

# To change a coefficient after registering it with [

Use the cursor keys fo highlight the cell that contains the coefficient that you want to change.
Next, input the value that you want to change to.
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HMTo Ciear All the Coefficients.
While in the Linear Equation Mode, press the (F2 (CLER) function key This operatlon clears
all the coefficients to zero. .

[F2){CLER) i [SOLV][CLER| EfER

7-3 Quadratic and Cubic Equations

This caleulator can also solve quadratic and cubic equations that match the following for-
mats (when a=0Q):

*Quadratic: ax2+ bx+c=0
«Cublc:  ax®+bxt+ex+d=0 .

ITo Enter the Quadratrchublc Equatlon Mode

POLYNOMI AL

While the Equatlon ‘Mode is dlsplayed, ’ ’
No data in memory . :

press [E2{POLY).

{F2)(POLY} :
flegree?
EFEy
]

The following are the opérations that are available from the function menu at the bottom;

of the cnsplay Press 1he function key below the operation you want to perform

)] =) “Quadratic 'equation
"EB(3) -eeerereerrnnsiee.. Cubic equation

B To Solve a Quadratic or Cubic Equation

To solve the following cublic equation:

xX—2x-x+2=0
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While in'the Quadratic or Cubic Equation Mode (POLY}, press (/2] {3) to enter the Cubic
Equation Mode.

[F2)(3) ax3+bX2+oX+d=0

a ] c

L

Cells for input of coeflicients

- Value being input into highlighted celi |
: [SCLV][CLER] EIER
input each coefficient.
[ ) PA ) _ X3+DXE+C><+d @
B2 ‘ 8 &
L -2 -1 ‘IJ
de _ o
SOLV][CLER| EIRP
(F1)

*Each fime you press [, the input value is registered in the highlighted cell. Each press
of B4 inputs values in the following.sequence:

coefficient o — coefficient b —coefficient ¢ —coefficient d

“Input for coefficient 4 is required only input for cubic equations.
*You can input fractions and value memory contents as coefficients.

After ihputting the coeflicients, press (F1- ax3+b XXE +cX+d=@

LV I ions. N, S
(SOLV} to solve the equations T —E
2 1
3 -1
ESOLY) _

Highlited solution cell value =

: REPT

sInternal calculations are performed usirig a 15-digit mantissa, but results are displayed
using a: 12-digit mantissa and 2-digit exponent.

*An “Ma ERROR" occurs whenever the unit is unable to solve the equations.
+Pressing 1 (REPT) returns to the initial display of the Quadratic Equation Made.
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M Quadratic equations that produce multipie root (1 or 2) solutlons
or imaginary number solutions

The jollowing examples illustrate how multiple-root solutions and i |mag|nary number solu-

tions are handled :

OTo solve a quadratlc equatlon that produces a single-value solution

[Example| To selve the following quadratic equatian:
¥+2x+1=0 )

@@@@ aXE+DX;'C=®
ESOLY) 1 ]
-1
FEPT]

It may take considerable time for the calculatien resuit of cubic equations to appear
on the display. Failure of a result to appear immediately does not mean that the unit

is not functioning properly.

# To solve a cubic equation that produces a muitipte-value solution

To solve the foliowing cubic equation:

—4x2+5x—-2=0
MEODEEEOEE |axe+oxerox+d=2
oLV X
SO \ —
2 2
- |[FEPT

*To solve a cubic equation that produces an imaginary number solution

To solve the following cubic equation:
x+xi+x-3=0

MEMEAEEEE | aX3+bX2+oX+d=0

E(SOLY) B
[ -1+1.414215]
E[ -1-1.47421 i]
3 ) 1 ) )
-1+41.41421356237 1
REPT]
A313043-2 —142—

HEChanging Coefficients
You can change a coefficient either before or after you register it by pressing e,

® To change a coefficient before registering it with g
Press the 8 key to clear the current value and then input another one.

® To change a coefficient after registering it with B
Use the cursor keys to highlight the cell that contains the coefficient that you want to change.
Next, input the value that you want to change to.

WTo Clear All the Coefficients

While in the Quadratic or Cubic Equation
Mode, press the [F2)(CLER) function key.
This operation clears all the coefficients to
Zero.
F2(CLER) SOLV]{CLER| EEEER

7-4 What to Do When an Error Occurs

¢ Error during coefficient value input

Press the B8 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 & new value
again.

¢ Error during calculation

Press the B key to clear the error and display coefficient a. Try inputting values for the

coefficients again.

sNote that even when you press the key, the values assigned for coefficients are
retained.
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Chapter 8 || [Graphing l

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

8-1 About the Graphing Function

The large 127 x 63 dot display of the unit provides you with the capability to graph the
following: - -

Rectangutar coordinates
Polar coordinates
Parametrics

Inequalities

Integrations

Probability distributions
Single-variable statistics -
Paired-variable statistics

These graphs can be produced ﬁéing manual'input or by prograrhs.
You should enter the COMP, SD, REG, MAT, TABLE, GRAPH or DYNA Mode to perform
the operations described in this section.

Note that the same manual procedures described here can be used inside programs to

draw graphs, For details, see page 292. ’

WSpecifying the Range of a Graph

Before you draw a graph, you must first use the Range Parameter Screen to specify the
range parameters of the graph. - : : -

® To display the Range Parameter Screen

Rectangular Coordinate'ﬂange Screen
| Range .
Xmin  — minimum value of x-coordinate FXmin B -5
Xmax — maximum value of x-coordinate —=max - -5
XAscale — scale of x-coordinate —scale: 2
Ymin  — minimum value of y-coordinate FYmin =18
Ymax — rnaximum value of y-coordinate —ma X 18
Yscale —, scale of y-coordinate —scale: 5
[T J[TAIG)
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T, 6 min — minimum value of TH —
T, & max — maximum value of 'i_'.ft}

Polar Coordinate Range Screen

Range

T.6

. _min H @
| max . 369

T, 8 pitch— pitch of T/¢

® To specify range parameters

piteh: 3.8

NIT J|TRIG,

To specify the following range parameters

Xmin o
Xmax 5
Xscale 1
Ymin -5 i
Ymax 15
Yscale 5
T,8min 0
T, 6 max 4=
T, 6 pitch »+36
@ [@EE @ g
Range
e : .
Qi?ﬁ I @ Xmin : @
max H 5 max 5
scale: 2 scalel 2
Ymin --1@ Ymin o 10
max : 1@ max . 1@
scale: 5 scale: 5
NIT [ TRIG] INIT || TRIG
@ ME ® BEe
Ranege
e
E;?ﬁ- L@ Xmin @
max :.5. max 1 9
scale: 1 ) scale: 1
Yymin H -1@ Ymin & —5
max . 1@ max H @
scale: 5 scale: 5
(iNT (TRIG) INIT | TRIG
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@ ENEIEE) @ Eg *input values can have up to 12 significant digits. Values less than 10-2-and greater than
107 are displayed with a 7-digit mantissa |nc|udmg the negative sign) and a 2-digit ex-
Ranege Ranege
Xmin 2 T, 8 ponent.
max 5 min H @ *The only input that is valid for range parameter mput are numbers from 0 through 9,
scale: 1 max. : 36@ . decimal-points, EXP, (—), 4, >, &, ¥, +, -, x, =, (,) and . You can also use [,
Ymin -5 pitch: 3.6, (b7, @M, but no other key operauon is vahd Notethat negative values are indicated
rSnaxl i és : using @ or @. .
calel *You cannot specify 0 for Xscale or Yscale,
INT J[TRIG | o LINT [TRG *[f you input an illegal value, the previous parameter s retained without change.
@ ’ *If a minimum is greater than a maximum parameter, the axis is inverted.
&) L
[E3{EI0 [Fd{ Example| Xmin :5
Range Range Xmax:-5
T. 6 T. 6
min @ @ ' min @
max H 360 max .4n 5 -5
pitech: 3.8 DitChn 3.8
INT J[TRIG (T 1(TAS
@ ﬂ@@ *Make sure that the cursor_ié at the far left of the line you are inputting before you start
Hange to input a range parameter value.
T.8
min
max o 4x ?a’?ge g -=5
pitch: m+ R ' - S e rAmENL T
h 38 - - L . S| max a8
iNT [TRIG _
' Range
i : ® PR Xmin T —-B5
Pressing i), {m, or clears the'Range Parameter Display. Next, you can. use [ . L max . 25
1o confirm that vour parameters are correct. .
@ Range
Xmin N
Range FRange ma x 25
Xmin H @ ) T, 8
S| hn e
- B max @ 12.56637@614
Ymin : -5 : : ; & Range
min i 75 pitch: @.@872664585 B i xmin -3
scale: &5 ma X lE_‘S.
INIT || TRIG INIT J[TRIG]

Note that the = and division operations we entered above have been automatically.con-'
verted to the correct values,
*You can set range parameters within the range of —9.99999E + 97 to 9.999999F + 7.
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*You can inpui range parameters as expressions (such as 2x).
sWhen a range setting that does not allow display of the axes is used, the scale for the
y-axis is indicated on either the left or right edge of the d|splay, while that for the x-axis

is indicated on either the top or bottom edge.
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*When range values are changed, the graph dlsplay is cleared and the newly set axes
only are displayed.

*Range settmg may cause irregular scale spacing.

«[f the range is set too wide, the graph produced may not it on the dlsp[ay

*The point of deflection sometimes exceeds the capabilities of the display with graphs
that change drastically as they approach the point of deflection.

*A range that is too small can cause an “Ma ERROR".

Winitializing the Range Parameter Display Settings
There are two methods that you can use to initialize the Range Parameter Display settings.

& Fl{E(INIT)

Range

Xmin H -6.83
max . B.3
scale: 1

Ymin . —3.7e8
ma x . 3.7@B
scale: 1

LINIT J| TRIG].

® (faw](F2) (TRIG)

This operation performs |nmahzat|on in accordance with the current unit of angular mea-
surement mode (Deg, Rad, or Gra). This initialization operation is helpful when drawing
trigonometric graphs.

Deg Mode . - Rad Mcde
Range ’ : Ranse
Xmin H -54@ : Xmin HW —-9.424777986
ma x : b4e ma X 9.4247779607
scale: 90 ) ) scale: 1,.5787396832687
Ymin o ~1.8
ma X 1.8
scale:. 8.5 -
INT ] [TRIG ’
Gra Mode
Range
Xmin H —-6o@"
max =177
scale: 10@

*The settmgs forY min, Y max, Y pnch T8 mm T/0 max, and T pltch remain unchanged
when you press [F2)(TRIG).
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® To specify range parameters within a program
Use the following format to specify range parameters in a program. .
Range (value of Xmin), {value of Xmax), (value of Xscale),
: . (value of Ymin), (value of Ymax), (value of Yscals),
(vaiue of T/omin), {value of T/8max), (value of T/8pitch}

8-2 Rectangular Coordinate Graphs

Use the RECT mode to draw rectangular coordinate graphs.

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

*sinx ~ eCcosx stanx esin~'x “cos x stan-'x
ssinhx scoshx stanhx esinh~'x scosh'x etanh-1x
~/x ox? *logx ¢Inx by v

oy 1 oy : .

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

Select COMP from the main menu, and then use the set up display to specify RECT as
the graph type.

" EMEDE)(RECT)

»GRAPH TYPE :RECT
DRAW TYPE :CONNECT

EXIT

Next draw the graph
[Breet) [any function key] @E]

® To graph the sine function

(oo (i (2
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WOverdrawing Built-in Function Graphs

You can draw two or more built-in function graphs on the same screen. The range of first
graph is set automatically, and the same range is applied for subsequent graphs. The
impartant thing to note in the following example is the use of [l. By pressing before
i) to graph the second function, you are lelling the unit 1o leave the previously drawn
graphs on the display. If you do not press (@0, the unit will clear the graphic display auto-
matically and graph only the last function you entered. ‘

® To overdraw graphs :
To graph y=sinh x and averdraw it with y=cosh x:-

) (Cls) ED
(Eeeat) (s T) e (FT) (H Y P)
[Fd(sinh){ed

Garl[F2] (cosh) FET [E)

Note s
You canngt use built-in function graphs in multistatements (page 31) and programming.

B Graphing Manually Entered Functions
You can graph manually entered functions by simply pressing and then entering the
function. Remember that you also have to specify range parameters (page 147).

® To graph a'manually entered function

To graph y=2x7+3x—4 using the following range parameters:

Range

Xmin o =5
max . B
scale: 2
Ymin D -1@
max 1@
scale: B

CNIT [ TRIG]

~152—

&) (Cls)Ee _
) 2 i 3+ T e — B
[ e

HOverdrawing Manually Input Graphs
You can draw two or more manually input graphs on the same screen. This makes it
possible to find points of intersection and solutions at a glance.

e To overdraw manuaily entered graphs

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

EmEE) 1)
EEEEDEEEE
@E
_V
. EDEaEeE
7

Later you will learn how to use the Trace Function {page 186) to find out the values at
the points of intersection. .
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M Specifying the Value Range

When graphing a function with the format “y = function”, you can specify the maximurm
and minimum values to he applied. Use the following format,

fr) function [0) (7] [B) (D) Xmin {7 3] Xmax @@ (1) B
To graph y=x2+3x -5 for the range —2=x=4:

The following is a list of the built-in scientific functions that you can graph using polar

coordinates.

Ranee

Xmin . =3
ma x 5
scale: 1

Ymin D —-1@
ma x . 30
scale: 5

A ONTITRIG]

BME)(Cls)Ee

EREEEmOES

8-3 Polar Coordinate Graphs

Aiter you change from the RECT Mode to the POL Mode, you ¢an use the unit to draw

polar coordinate graphs. When you graph a built-in function, the range parameters are

set by the unit autornatically. The functions that can be graphed in the POL Mode are
those that fit the following format:

r=1{6)

Note tha you should specify rads as the unit of angular measurement when graghing
pelar coordinate graphs.

M Graphing Built-In Scientific Functions '
Use the RUN/COMP Mode to draw palar coordinate graphs. Do not use the BASE, EQUA,

DYNA or TAELE Mode, When you graph a built-in function, the range parameters are
set by the unit automatically.
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sing cosf “tang T sin ' cos™ '8 tan-18
sinhg coshd tanhd ~ ‘sinh-¢ cosh~'8 tangr‘&
Vo 62 loga Ing 10° e g1 Ve
. »GRAPH TYPE :POL
@(POL) DRaW TYPE ICONNECT

G

Next, specify radians as the unit of angular measurement,

i il F2) (Rad) B9

Now draw the graph.

(@) [any function key] B

To graph tanh #:
) G (F1) (HY P) ED{tanh) B9

B Graphing Manually Enteréd Functions

You can graph manually entered functions by simply pressing e and then entering the

function. Manually entered functions must have the following format: - .
Graph r=[¢ function]. .

Remember that you also have to specify range parame_ter; {page 14.7)."

‘e To graph a manually entered function

To graph r=2sin34 usmg the following range parameters

Range

Xmin =3
max 3
scale: 1

Ymin -2
max 2
scale. 1
INIT JLTRIG

=~ 155 —
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r

Range
T.8
min @
max 4
pitech: 7+38
iNIT [ TRIG
Em(FE)(Cls) el
[ (2) e (2 ) e

If the difference between the minimum and maximum values you set for the pitch of T
or 6 is too great, your graph will be too rough. If the difference is too small, drawing of
the graph will take a very long time.

B Specifying the Value Range

‘When graphing a polar coordinate function, you can specify the maximum and minimum

values to be applied. Use the following format.

-functlonmlzl-memmm[zlﬁmax -II]-
To graph r= 4sm0 cosi for, the range —r =6

EECIHED

3 ) e

8 o B
. EDE
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8-4 Parametric Graphs

To draw parametric graphs, first.change to the PARAM Mode. Do notiry 1o use the BASE,
EQUA; DYNA or TABLE Mode for graphing. The functions that can be graphed in the
PARAM Mode are those that fit the foilowing format:

(. »)=(HT), g(T)
EIERE)PARM)

EXIT

»GRAPH TYPE :PARAM
DRAW TYPE  :CONNECT

¢ To graph a parametric equation

To graph the fellowing functions:
xr=TcosT —2¢cos 3.5T

y=T7sinT —2sin 3.5T

Use the iollowlrngr range parameters. Range
Xmin o2l e
ma x . 20
scale:. B’
Ymin . —-12
max - 12 ...
scale B - . 7
INIT J[TRIG] -
Range
T, &
min .8
max - 4m -
pitch: 7+38
| LINIT J[TRIG

EIRES) (Cls)ED
(&) (okc)(F2) (Rad) Exe)

IR S0 T — [P E K
()ren )T En ) E2]
EnE1-)E)EIDIEE
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!mportant

If the difference between the minimum and maximum values you set for the pitch.of T
or § is too great, your graph will be too rough. if the difference is loo small, drawing of
the graph will take a very long time. - . B Lo

W Specifying the Value Range S
When graphing a parametric function, you can specify the maximum and minimum values
te be applied. Use the following format. .

Gee) function [0 (2] {8 (T} Tmin ) (5] Tmax (@) (1) 52
To graph the following functions:

x=7cosT ~2¢cos 3.5T
y=7s8inT~2sin 3.5T

Use the following range:
T=T = 2r

ERFE)CIs)ED
(Al @8(F){Rad) ) -

I 2 [ ] — [P ,
(x.67) B ) (7 )ein) 027) R 2] i) ' 4

RIEEFIE - Em D
() ) ) () (2 o) (o) R T
ES]

8-5 Inequality Graphs

To draw inequality graphs, first change to the INEQ Mode. Do not try to use the BASE,
EQUA, DYNA or TABLE Mode for graphing. The functions that can be graphed in the
INEQ Made are those that fit one of the following formats:

Y > f(x) Y = fix)

Y <fx) ~ Y = f(x)

Whenever drawing a new inequality graph, you should always start oyt__w_iih'ES_](Cls)
to clear the display. ‘ .

»GRAPH TYPFE :INEQ:

INEQ
-{ ) DRAW TYPE :CONNECT
EXIT
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When you press the key in the INEQ
Mode, the display shown here appears.

)

Use the function keys to input the :ingquaﬁty you are graphing.

-Function Key Inputs
Y
[F2) Y<
E) Y=
Y=

* To graph an inequality . . _
To graph y<x?-2x-6 using the following range parameters:

Range
Xmin . —-B
max . B
spale: 1
Ymin -
max [
scale: B

INIT ][TRIG]

(R ES)(Cls) (B
Ea)(E2)(Y < ) o)) el
3] — (G

WOverdrawing Inequality Graphs .
i you draw twa or more inequality function graphs on the same screen, the area contain-

ing values that satisfy both functions-is filled in. ) ‘ ) )
I the following input sequence we will input two functions with a single operation. Note

the operation that separates the two functions.
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® To overdraw inequality graphs

[Example] To graph y>x2—2x-6 and overdraw it with y< - x2+3x+4 using the
following range parameters:

[ (s)(Cls) el
ENED (Y >)EEN e
EENEIER

E2l(Y <)
3+ [E]GE)

Range
Xmin =
max . B
scale: 1
Ymin @ @ —
max 1
scale: 5

CINIT ] THIG)

WSpecifying the Value Range
When drawing inequality graphs, you can specify the maximum and minimum values to

be applied. Use the following format.

E=s1) [Fn} (inequality) 6] (3] (0 (D) Xmin B (7] Xmax [0 (1) B

(n=1104)

— To graph y=<2x-5 using the range D=x=2, and the following range

parameters:

Ranege
Xmin oo-4
max - : 4
scale: 1
Ymin T —-B
max B
scale: 1
LINIT][TAIG]
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FRECIHE
ERE) (Y <) 2@
BEEEE
¥ A Ea )

8-6 Integration Graphs

To draw integrétion graphs, you press Bnl[E&], enter the function, and then press 8. The
unit produces the graph on the display with the solution range painted in.

»Whenever drawing a new integration graph, you should always start out with FEEI[ESH(Cls)[ex)

to clear the disptay.

*Do not try to use the BASE EQUA GRAPH, DYNA or TABLE Mode for |ntegra1mn

graphlng

s To graph an mtegral

- To graph f1 {x+2)(x—1){x = 3)dx using the following range parameters

ERIE)(Cls) B

MEEOEOEDOE
EIC0EEED
OO @EEDED

=

Range

Xmin L -4
ma x L4
scale: 1
Ymin . —-B

" max . =
sgéale: 5
INIT | TRIG,

1 fd*=15.75

MNote that you can also include the integration graph operation within programs.
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8-7 Probability Distribution Graphs

The unit calculates the three types of probability normal distribution showh'beldw along
with normalized variate t{x). It also produces a probability densny function graph (slandard
normal distribution curve) for the normal distribution.

P{Y) Q) R(t)

. 1 2 12
rf e fe 7 =
27 dw NEZA V2t
1(x)
X=X
="

Orice you input a value that represents the normalized variate t(x) for one of the probabilities
P{t), Q{t) and R(t), the unit produces the correspending standard normal distribution curve,
At this time, the probability calculation result appears an the dlsplay. W|th the calculation
range highlighted in the graph.

To draw probability distribution graphs, the unit should be in the SD Mode and” HECT Mede.

+Note that you do not need to specify range parameters with probability distribution graphs.

EREBFE)(RECT) »GRAPH TYPE :RECT
DRAW TYPE :CONNECT
EXIT

Perform the following graph clear operation.
0 [F5) (Cls) [248)

*Be sure 1o perform the above graph clear operation before proceedmg

When you press the -(PDR) key, the dis-
play shown here appears.
' B FE

Use the function keys to input the pro_bability dislributiohﬂybu' are gfaphing.

EJ(P(}........... Draws standard normal distribution curve and calculates probabillity P{)
F21(C()... . Draws standard-normal distribution curve and calculates probability Q(t)

F)(R()..- . Draws standard normal distribution curve and calculates probability R(t)
[ (X Calculates normalized variate t{x)

*You cannct draw a graph for the normalized variate function t(x).
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e To graph a probability distribution

Ta graph P(D.5)

nml(Fs)(Cls) e
sl [Fel (PQR)(EN(P ( )(@)-)(S)

P{t)=@.69146

"*The following shows the parameters that the unit uses for the probability distribution graph.

¥min_ Ymax
-0.1.. 045

Xmin _ Xmax
-32 32

8-8 Single-Variable Statistical Graphs

To draw single-variable statistical graphs, you must.use the SD Mode and the statistical
graph DRAW Mode, The unit lets you draw bar graphs line graphs and normal dlsmbu-
tion curves using data you input.

S »STAT GRAPH :ORAW -
[Fi(DRAW)

EXiT
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® To draw a bar graph
To draw a bar graph of the following data:

Rank | Value | Frequency

i 0 1

2 10 3

3 20 2 -

4 30 2

5 49 3

6 50 5

7 60 [

8 70 8 Range

9 80 15 Xmin @

10 90 9 ma X 118

" 100 2 scale: 1@
First, specify the range parameters. Since Ymin o .@
the maximurm data value for x is 100, we g'g; g g@
will set Xmax as 110. The maximum data [—Jm'
value for y is 15, so set Ymax as 20. INITJLTHIG

Next, specify the number of bars by increasing the number of value memories. Since we
have 11 ranks, we should increase the number of memories by 11. If you skip this step,
an error occurs when you try to draw the graph.

(etor) Gaim) (O (1) ) PRGM : @ FUNC: @
EDTR: @ RECR: @
FMEM : @ DYNA: 65
MAT @ SIML: @
s @ POLY: @
REG a GRPH @
MEM Free.23899
DT]CL II-IEEJ

Now clear the statistical memory. T

EAEBE)(Scl)E -

lnpui the data. For full detalls on the techmques you can use to mput statlshcal data see
page 81.
D[E}(DT)10!?1](DT)(E](DT)[EI(DT)2OIEI(DT) (DT)
30FE)(DTEN(DT)40EHDT)@E)(DTHFH(DT)
50()(;}5[FN)(DT)60F)(;)6[E(DT) 70(E)(; }B[EN(DT)
80E)(;}18F)IDT)90E(;)9E)(DT) 100[E(DT)ENDT)

Now draw the graph.

B LHFFH_L
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& To find the mode (Mod) on a graph

You can find the mode {(Mad) on a bar graph using the pointer. Note, however that you
can only perform this operation immediately after a bar graph is drawn on the display.
To find ihe mode immediaiely after drawing the above bar graph.

I | Uy |
. . EI

EI(DEV) | e o) |

E)(Mod)

A=80 f=15

+The mode is indicated by the pointer flashing at the highest point on the graph. The
values at the bottom of the graph show the data item [X] along with is frequency [f].

+In the case of multimodat distribution, the pointer will be located at the top of the bar
that is farthest to the right. In the following graph, bars A, B, and C have the same fré-
quency, so the pointer is located at the top of C because it is farthest to the right.

A - B’ (]
Use the following procedure to find the mode when using the STO Mode in the statistical
data (STAT DATA} Mode. ' :

&= | 57 o =Y B |
.
ER(DEV) I Toon Loma] © 4 |
| _
o) JRIE! Vo ] diex ] vin B
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(F1)(Mod)

*See page 96 for information an determining Med, Max, and Min.

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

Eran) ) (Fa)(Line) ExE)

® To draw a normal distribution curve

Using the data input above, with the following range parameters:

Range
Xmin
ma x :
scale:
Ymin
ma x

scale:
LINIT]TAIG

E88—~-—-8
=2

[SR]
=0

This change in range parameters is neces-
sary because the y values are so much
smaller than the x values.

Draw the graph.
(Line@@

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

+Be sure to expand the number of value memories to maich the number of bars in a bar
graph.

#If you change the number of value memorias while you are inputting data, you will not
be able to draw a graph correctly.

*If you input a value that is cutside the minimum and maximum ranges you specify for
the range paramelers, the data is stored in statistical memary but not in graph memory.

*If you input data that is greater than the maximum you specify for the y-axis, the bar
is drawn to the upper limit of the display, and the points outside the range cannot be
connected, '

*The following is the formula the unit uses fo draw the normal distribution curve.

1 ¥R
= & Zran?
Y Brxon o

_#For range parameter settings, Xmin must be less than Xmax.

*The message “done” appears on the display to indicate that drawing of a bar or line

" graph is complete. - -

8-9 Paired-Variable Statistical Graphs

To draw paired-variable statistical graphs, you must use the REG Mode and :me statiéii-

cal graph DRAW Mode. The unit draws graphs using data you input.

| EHEHE)RECT »GRAPH TYPE :RECT
( cn DRAW TYPE CONNECT

@@ EIORAW) | »STAT GRAPH :DRAW

@

PAEG MODEL ™ :LIN -

[LIN][LCG] L!‘:‘XF’_] [PWR]
(F2) B

The folloWing are the types“z)f cperations that can be selected from the iunction menu
at the bottom of the display. Press the function key below the operation you want to perfarm.
[F{LIN} ..o, Linear regression line drawing (LIN Mode)

F2)(LOG) ... ... Logarithmic regression curve drawing (LOG Mode)
EBEXP) .... ... Exponential regression curve drawing (EXP Mode)
FEA(PWR) ........C eens Power regression curve drawing (PWR Mode)
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¢ To draw a paired-variable graph

To draw a graph of the following data:

xi yi
-9 -2
-5 -1
-3 . 2
1 3
4 5
7 8
First, specify the range parameters as
shown right. Q;Tﬁe 1@
- max 1@
scale: 2
Ymin =5
max 15
scaie: B
Now clear the stalistical memory, LINT JITRG]
EMERFE)(Scl)E
Input the data. For full details on the tech-
nigques you can use to input statistical data,
see page 98, o ' - D i
B (DTJlcL] e

BEE) ) EIRIE(DT)
BEE( )@ME DT -
EIEE) 2EDT)
JE)(- ) EENDT)

@E)(-)EEET)

@E)( - )EEDOT)

Now draw the'graph. -

o EEEEal(Line) DEE -
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Notes
A paint Is not plotted if a set of data is outside the range parameter values you specify.
*The following.key operation causes an error (Ma ERRQR) if no paired-variable statisti-
cal data is present in memary.
(Evesh] () (Fa) L ine) (1 )[E)

*For range parameter settings, Xmin must be less than Xmax.

8-10 S'to'fing ‘Functions in Memory .

You can stere up to 20 functions and expressions in memory for later recall, editing, or
graphing. Rectangular coordinate, polar coordinate, and parametric functions, as well as
inequalities can all be stored in memory. Note that the total amount of memory used for
storage of functions cannot exceed 127 bytes.

MTo Access the Graph Function Memory
Highlight the. GRAPH icon cn the Main Menu.

(v
OICNC

Press 5 to display the GRAPH Mode.

B _ : GRAPH FUNG:RECT. .

. —Y 1
Memory IocalionsI ig

Fa T e ys
[STOd RCLTYPE] » | SELIWGINT

The following are 1he‘1ypes'of opéraiions that can be selected from the function menu
at the bottom of the display. Press the function key below the operation you want to perform.

[F)(STO}.... .... Stores the graph function into memory
F2(RCL) .. . Recalls a graph function from memory -
FETYPE) ... . Specifies a type for a stored graph function
[Faj(+)...... . Inputs a comma between parametric functions”

FE(SEL) ..... . Selects 'whether or not a graph should be drawn
F8)(DRAW) ........... Draws a graph for a stored function

- '::':_Appears' in the function key menu only in the PARAM Mode.
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B Graph Function Types )
Belore staring a function into memory, be sure to first use the following procedure to specify
its type (rectangular cocrdinate, polar coordinate, parametric, inequality).

® To specify a function type

B(TYPE) - RECT| (PO FARMI [TEa)

The foltowing are the function types that can be selected from the function menu at the
bottom of the display. Press the function key below the type you want to specafy

[F{RECT) “Rectangular ccordinate -
[FE=(POL) ..... . Polar coordinate
ED(PARM) oo Parametric functions
FA(INEQ) .o Inequality

® To store a rectangular coordinate function

[Example| To store the following rectangular coordinate graph function in memory
location Y2:
. y=2x2--5
First specify the function type as rectangular coordinate.
(R TYPE)FI(RECT)

Input the function.

2Xe—-5_ ..
(2)EaTEE0E) [ SEL JAT]
)
The currently specified memory location is GRAPH FUNGC:BECT
indicated by a flashing pointer. BY 1 :
(F(STO)
2X2-5

STO SELECT[+1(*] SET

Move the pointer to the memory location GRAPH FUNC:RECGT
where you want to store the function. -+ [0 yq oo o7 )
S e by -
® S Ya o
Y4
Y5
2xa-5

5TO SELECT{+1[+] SET.
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Store the function into memory. GRAPH FUNC: RECT
[Fe)(SET) ML : .
: PY2 W =2XE-5

® To store a polar coordinate function _
To store the following polar coordinate graph function in memory loca-

tion r3:
r=>5sin 36
F|rst specify the function type as polar coordinate.
[F3)(TYPE][F2)(POL)
Input the functian. C S i : o ’
5sin 38_ :
(EEn(3)ET | STO4 RCLJTYPEREENN SE' 4IRS
:
fhe currently specified fnemor'y tocatien is GRAPH FUNC:POL
indicated by a flashing pointer. -~ | :
[F(STO)
S5sin-348

STO SELECTI+I[t] SET]

Move the pointer to the memory location GRAPH FUNC:POL
where you wani to store the function. ri :
) ’ ’ ’ Y2 =2X2-5
®® : ' pra
rd
rs
Bsin 38 )
STO. =~ SELECTI41(t] SET

Store the function into memory. GRAPH FUNG:POL
[Fel(SET) R ri
: rY2 =2X2-5
Pr3 =Bsin 3¢
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® To store parametric functions

- To store the following parametnc functions in memory Iocauon 14:

x=3sinT
y=3cosT

First specify the function type as parametric.

E3){TYPE){ER)(PARM)

fnput the functions.

F
{(3)(eegf257)

The currently specified memory location is
indicated by a flashing pointer.

F(STO)

Move the pointer to the memary location
where you want to stare the function.

®@®

Stere the functions into memory.

. [FE)(SET)

3sin
IELBII DRAW
SN GE

GRAPH FUNGC:PARAM
B :

3sin T.3c0s T

BT SELECT[#][?] - [8ET]

GRAPH FUNC:PARAM

f1 :
PY2 =2X2-5
rpr3 =5sin 38
4. :__ _
5
85|n T Scos T

STO SELECT[41[+]  [BET

GPAPH FUNC:PARAM
f :

»Y2 =2X2-5

»r3 =5sin 34

»rXt4 =3sin T

rYt4 =3cos T
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® To store an inequality

[Example| To store the followmg mequallty in graphic function memory location Y5:

p<xi-2x—6
Furs_: specify the function type as inequality.
FEE(TYPE)FE(INEQ)
“tnput the function. - XE—DX—B
(G| FR] — (3] -~ [ DRAW]
: L)
The currently specified memory location is GRAPH FUNC: INEQ
Eirldlcated by a ﬂashmg pomter >Y1 :
(Fi(STO} '
Xe-pX-6
STO LY>Jy<J[¥x][¥z]

B @ B @

The following are the inequality types that can be seiected from the function menu at the

-bottom of the display. Press the function key below the type you want to specny

E(Y>). Y= flx)

E(Y<). - r<flx)

FEYZ) e yzfilx)

FE(Y <) .................yéf(x) B
Move the pointer.to the merory location GRAAPH FUNC: INEQ
where you want to store the function. PYE =pPX2-5

pr3 =bsin 3¢
Cor® SXt4 =9sin T
rYtd:'=3cos T
PYS :
Xe-2X-6__
5TO [Y>ily<]llyzliy<]
‘

Store the funclion info memaory. GRAPH. FUNC : INED
[Fa(Y <) pY2 =2X2-5 .
. pr3 =8sin 3¢.
PXt4 =3sin T
PYt4 =3cos T
PYS <XE2-2X-8
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MEditing Graph Functions in Memory
Use the following procedures te modify and delete functions that are stored in memory.

® To modify a function in memory L
To change the furction in memofy location ¥2 (y.= 2#2 - 5) tb y= 2x?-3:
Recall the function. GAAPH FUNC:REGT.

EE(RCL) v cexe-s
Pr2 =bsin 38

PXt4 =3sin T
|PYtd =3cos T .

RCL SELECT[4]it] [BET]

Seroll down to Y2. ol
2X2-5_
@ES(SET) EE® DRAW
Move the cursor to the location of the | oya'g o
change and then input the new value. : " EE®BRAY
Sle TR
oxE-5
EsTo) - oo STO .. SELECTIHI+].  [SET
Store the new function into memaory. GRAPH FUNC:RECT
Y1
DEHSET) oo rY2 =2X&2-3

"®To delete a furiction frém memaory

: To delete the function in memory location Y2:

Disptay'me list af functions in memory.

Press(Fi(STO).
'ENSTO) STO  SELECTI4I[*] SET|

Scroll down to Y2.
Delete the function located at Y2.

DES(SET)

43130432
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MDrawing Graphs from Memory - .

You can use either of the two foliowing methods to draw grapﬁs from memory.
+Drawing graphs from specific functions in memory
*Overlaying graphs-for all the functions in memory

*To specify the overlaying method :

When drawing overlaid graphs, you can set up the unit to draw them one—byadne or simul-
taneously. Use the icllowing procedure to specify which method you want to use.

‘ PSIMUL GRAPH:OFF '

E2) :
Press [F3)(ON) to specify that graphs should be drawn simultaneously. Press [F{OFF) to

specily that graphs should be drawn one-by-one, in graphic function memory location se-
quence. ‘

EXIT]

sWhen SIMUL GRAPH is ON. the graph range parameters that are stored with graph
function are ignored when the graphs are drawn. .

¢ To draw graphs from specific functions in 'in'emory

You can select one of mere graph function for graph drawing. Simply press [F5)(SEL) to
display the menu for graph function selection.

FS)(SEL)

5ET][CAN ORAW
B M
F)(SETY ooveeere Selects graph functidn for drawing
[F2){CAN) ... .. Cancels drawing of graph of function

[Fe}(DRAW) Draws graph

ol

To draw a graph of the function in memory location Y2 (y=2x?—3): .

Use the following range parameters.

(FE)(SEL)
Range GRAPH FUNC:RECT
Xmin . -5 =Yl oo - : -
ma X . 5 PYE2 . =PXE-3
scale: 1 rr3 =Bsin 3¢
Ymin T =5 pXtd4 =3sin T
ma X . 5 PYt4 =3cos T
scale: 1
INIT J| TRIG, SET |[CAN DRAW
(2]
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Scroll through the graphs, and cancel those that you do not want drawn. Only the func-
tions marked with » wili be drawn.

GRAPH FUNC:RECT 7 "

%%)(E(&AN) PY2 =2X2-3
- r3 =5sin 3¢
@@(CAN)“ - | Xt4 =8sin T

. Yt4 =3cos. T
>YH" <XE-PX-B

SET|[CAN] " OREW

Draw the graph.
[F&)(DRAW)

»To cancel a selection of a graph function, select that fu'nction and press [F1}(SET) in place
of F2)(CAN) in the above proceciure.

e To overlay graphs for all the functlons in mernory

To overlay graphs tor all the functions using the same range parameters
as in Example 1:

{Fsl(DRAW)

GRAPH FUNC:RECT
Y1 :

pY2 =2X2-3

»r3 =H5sin 374
rpXt4 =3sin T
»Yt4 =3cos T

| STO) RCLJTYPE] DRAW

If you da not want the function displayed along with the graph, use the set up display
to set the graph function (GRAPH FUNC) to OFF (page 23). )
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8-11 Graph Solve

The following types of solutions are- available for graph functicns drawn in the GRAPH
Mode. i

Roots -

Maximums and minimums

y-intercepts -

Intersect values for two graphs

Coordinate values at any point (value of y for x/value of x for )

Derivative at any point '

M To Display the Graph Soive Menu

| S | B [ROOT][MAX] [ MIN ¥ 1DPTJ\_ISGTJWJ
N 22 O ) S Y R 3 [ )

The following are the solutions that can be selected from the function menu at the bottm
of the display. Press the function key below the solution you want to specify.

E(RCOT) .o, Roots
FA(MAX) .o Maximurm

EHMIN) ..o Minimum

Fa}(Y-ICPT) . y-intercept

FE(ISCT) ... . Intersection of two graphs

FE(CD) v, Display of the second Graph Solve menu

Pressing [FE{J} causes the following menu to appear-on the display.-

[F8)(O) o ¥-CAL] [F-CAL] [/
Press the function key below the operation you want to specify.
[FEI{Y-CAL) ........ .... y-coordinate value jor a given x-coordinate
[E2}{X-CAL) x-coordinate value for a given y-coordinate.

3 (dldx) ... Derivative for a given point’

Except for the intersection of iwo graphs, all of the following operations are performed
after drawing of the following function graphs.

Memory Area Y1:y = x + 1~ -
Memory Area Y2: y = x(x + 2) {x = 2)

=177




The range’ parameter settlngs shown here are also used.

Hange :
Xmin > -8.3
ma x : B6.3
scale: 1 .
Ymin -3.708
max T 3,788
scale: 1 .
INIT ][ TRIG], .~

«For details on drawing graphs, see section ““8-10 Storing Functions in Memory'' starting

on page 169.

HTo Determlne Roots

To determme the roots fory = x{x +2) (x -2

(F{ROOT)

(This puts the unit into standby wamng
for selectien of a graph)) .

*A ''m Y cursor appears on the grapH that

has the lowest memory area number.:

Specify the graph you want to use. -

®

sUse @ and ® 10'move the cutsor 1o the o

graph whase roots you want to find.

Determine the root.

EXE

*Roots are found starting from the left.

’ [FOCTIMAX JLMINJLY ICPU (50T EIJ

vl

Y=x+1

'ROOT

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

X

ROCT

YeX (X+2) (X—-2)

AN

"Search for the next root to the right.

Y=X{X+2) (X-2)

A i) 7
A

Y=0

+{f there is no root to the rlght nothing hap-
pens when you press (.

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

/{/ /

=0

—

*<

—<

sYou can use @ to move back to the left.
+|i there is only one graph, pressmg EI(F!OOT) dnrectly displays 1he rooi (selectlon ot the
graph is not required).

ETo Determine Maximums and Minimums B
“To determine the maximum and minimum for y=x (x + 2) {x - 2):

s (00T AR (N ] V67T (6T ) I }
FEMAX) S Y=X+1

(This puts the unit inta standby wailing for
selection of a graph)

bd

MAX

Y=X (X+B)(X-2)

b
AN

X=-1.1647008176 Y=3.0782014356

Specify the grapr_j\_fT and determine E.he
maximurm. C

®E
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; : ETo Determine Points of Intersection for Two Graphs
' ‘ [FOOT (MAXILMIN LY-IGPTJLISGTJB-‘ o I : : p. S o
. (F2) = After drawing the following three graphs, determine the points of inter-
. — - section for the Graph A and Graph C. Use the same range parameters
(ES)(MIN) ' Y=XI XfE) (X-2) as those defined for the examples above:
Specify the graph and ' determine the . . ~ Graph Ary = x + 1
minitmum. : - ) Graph B: y = x(x + 2) (x-2) o
) Graph C:y = &% S ' '
@ /f/ r\ / Sl R
) - MIN . ROOTMAX] CMiN ] [YicrT] LscT | IERP
X=1.1547005176 Y=-3.0792014356 a‘ o ] =
'sIf there is more than one maximum/minimum, you can use @@ and (& o move between [FE)(SCT) ) Y=X+1
them: - i . ' (This puts the unit into standby waiting for
s|f there is only one graph, pressing FE2(MAX)/EI(MIN) directly displays the maximum/mini- selection of a graph) .. ; Sl
mum {selection of the graph is not required). ‘
i in ' : : ISECT
HETo Determine p-intercepts - . o
To detérmine the y-intercept for y = x4 1 o :
Specify Graph A, e Y=X{X+2) (X-2)
[FOOT) (MAX] [FIN ] [FCPT) 50T ISR |
B
[F3}({Y-ICPT) . — - . .
"m]_ 15 the unil Into standby wating { Y=X+1 *Pressing [g changes “®&" into “ e " for
IS puls the unit into slancoy waiting tor () . . -
selectn of a graph) : /y/ specification of the first graph. \SECT
M- U y-ICPT Specify the second graph (Graph G, here)
T to determine the points of intersection.
: ®@E
Determine the y-intercept. Y=X+1 I Y
) ; +Use (&) and () to move * &' on the se- ISECT
(=4] ' - i cond graph. X=-0.6180339887 Y=0.38195601123
’ ) - sinterseciions are found starting from the T R
t\ / left.
- o . Y=Xx2
. .~ Y-ICFT, . C e RN =
%=0 Soyer : L ‘ Y=X+1 *
= *The hext intersection to the right is found. / / l
. . . . If there is no intersection fo the right, noth-
ey-infercepis are the points that the graph intersects the y-axis. ‘ing happens’ when you perform this '
+|f there is only one graph, pressing [F@(Y-ICPT) directly displays the y-intercepts (selec- i operation. SECT
tion of the graph is not reguired). N . ‘ w61 BU359EEY Y=a51803395857
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*You can use () to move back to the left.
+|f there are only two graphs, pressmg E{ISCT) directly dlsplays the intersections (selec-
tion-of the graph is not requnred) :

M To Determine a Coordinate (x for a given y/y for a given x)

[Example| To determine the y-coordinate for x — 0.5 and the x-coordinate for y=
18|nthegraphy-x(x+2)(x-2) L

l [¥-CAL DFeAL] [d7d |

W-.(U)
. -
EO(Y-CAL) Y=X+1 /N//
Y-CAL
Specify a graph.
2T W
+At this time, the unit waits for input of an
x-coordinate value. )
- Y-CAL
X=_ . .
Input the x-co_ordinate value. o
EEE | x=0.5_ R
Dete_rmine the corresponding y-coordinate
value. ) o
= e Y=x(x+2/)§l—/e}/ o
/{/ Y-CAL
X=0.8 ¥=-1.878

—182—

FREE(D)

[ED(X-CAL)

Specufy a graph.

@EI

*At this {ime, the unit waits for mput of ay-
coordinate value.

Input the y-coordinate value.

BEE

Determine the correspundmg x—coordmate
value.

=]

Y-CAL] [XCAL ] [d/dx
' [Fg

X-CAL
Y=_
,Y=a.e_ l
Y=X(X+2) (X-2)4p
/f/ k / X-CAL
X=2.3194097055 Y=3.2

+|f there is more than one x-coordinate value for a given y-coordinate value or mare than
one y-coordinate value for a given x-coordinate value, use (& and @ to move between

i them.

sThe display used for the coordinate values depends on the graph type as shown below.

*Polar Coordinate Graph
*Parametric Graph

sInequality Graph

r=0.5 #=0.54930814433 ’
T=0 %-CAL
X=0 " y=1

|x=1 CYeR7 j
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+Note that you can not determine a y- coordlnate for a given x- coordlnate W|th a paramet-
ric graph.

slf there is only one graph pressing [FO(Y-CALMEA{X-CAL) directly displays the x-
coordinate/y-coordinate (selechon of the graph is not required).

HTo Determine t"he Derivative.for-a Given Point

- To determine the derwatlve at the origin (x, ¥} = (0, 0) for ihe graph y
=x(x + 2)(x-2)

Calculate the coordinate value and derivative. N
[F3)(dfdx) Y=X+1 R

*The coordinate for the leftmost poini an the
display and the derivative appears on the
display for graph whose function is stored
in the lowest numbered memory area.

Specity a graph and determine the deriva-
tive for another point. :

GICHC)

*Pressing () and () moves the pointer.

III
B ~

>
1
[=}
- =<
v
[a]

*Palar Coordinate Graph ' -0 :}
sParametric Graph =0 Y'=0
. X=0 ¥=1
sInequality Graph Y'=-14,8
kb y P X=-6.3 Y<46.29

: _ e
®® | poum
EH @
Press [F1](CON} to select conhecﬁqn or F{PLOT) to select ploifing.-
(E(CON) 1 »DRAW TYPE :CONNECT
1
EXIT

-Dependmg on the range parameter settmgs there may be.some errorin solutmns
produced by Graph Solve.

s|f no solution can be found for any of the above operations, the message "No sclution!

appears on the display.

“eThe following conditions may interfere with precision and make it impossible for the unit

to produce a result.
When the:solution is located at a pomt that is tangenual to the x-axis
" When the solution is located at a point that is tangential to the two graphs

8.-12 Other Graph Functlons

The 1unct|ons descnbed in thns sectlon can be used with recianguiar coordmate potar
coordinate, parametric, inequality, and statistical graphs.

The procedures described here can be performed in the COMP, SD, REG, MAT, or
TABLE Mode or in the GRAPH Mode. The following examples show cperation for the COMP
Mode only.

M Setting the Type of Graphing Method

There are two types of graphing methods that you can choose between: connection

‘({CONNEGCT) and piotting (PLOT):.

With the connection method, points that are piotted are connected by lines. With the plot-
ting method, only the points-are plotted, without connection.

*To specify the drawing method

Graphing type
i CONNECT = connection
| PLOT = plotting
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B Trace Function

The Trace Function lets you move a pointer along the line in a graph and- dlsplay coor-
-dinate values at any point. The following illustrations show how values are dlsplayed for
each type of graph - Lo

-Rec!angular Coordmale Graph | X=D.63492083492 Y=-1,28B89906689 ‘

*Polar Coordinate Graph. - Lr:u.??ssswalsd '8=1,0387855756 |

*Parametric Graph } T=1.4635296641

X=-0,3124070272 Y=8.7473845522 ’

-'Ir'le"quarity Graph

Lx 14255714295 " Y<-6,8163265306 ‘

OTo determme the values of pomts ot intersection -
To determine the values of the points of intersection for the followmg

eqtations:
y=x2-3.
e S
Use the follawing range parameters: Ranze
Xmin = -5
max - 5
-scale: 1 :
Ymin ... —1@.
.max 1@ -
scale: 2°
INIT J[TRIG ]

Draw the graph of the first equation.

0 (COMP)RE - --

B () RECT) B

E(Fsl(Cls) (.
P! — [ER [T
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Overdraw the graph of the second equation.

D G0 0+ [P )

55 (F)(Tracej to activate the Trade Function. "~ -
Press (F(Trace) to athat-. T T " Poirter ‘¢

[F){Trace)

Move the poi:nler usmg@ and @. ‘I'-'I'olding down either key moves the peinter at high
speed.

Move the pointer to-the first intersection. .
When the pointer is at the location you want, press .(Coord) 10 view coordmates mdlwdu-
ally. Each press of [F8)(Coord) changes the coordinate display in the followmg sequence:

xv (:ourdinates—w»x 28571428571 Y=4.8571428571

#8)(Coord) ‘ M\/

X caordinate only —-X=—2, 85714285714
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[Fel(Coord)

\|/\

¥ coordinate only—1-Y =4, 85714285714

The pointer does not move at fixed intervals. It follows the dots on the display. Because
of thls the values provided for coordinates are approximate.

Move the pointer to the next intersection.

®-®

\.t/\

‘ Y=0. 25395825397

You can then use Fe){Coord) to wew the x
and y coordrna!e values T '

(Coord)

T

X=1.746031746  Y=0.253968E5357

Finally, press [Fi){Trace) again to exit the Trace Function.

* To move the trace between two graphs

This operation can be used to trace multiple graphs on the same display. In the COMP,
SD,. REG, MAT-or TABLE Mode this operation can be used with up to six graphs that
are layered using multi-statements or programming. in the GRAPH Mode, all graphs that
are drawn on the display can be traced.

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

Use the following range parameters: Range
Xmin . -B
max . B
scale: 1
Ymin -
max 1

scale: B2

INIT | TRIG

Execute the multistatement that draws the two graphs.

EMEBFE (RECT)(EM
 EE)(CIs)ED
e i i+ [P A K — (€3 B
ERFEF)(:)
EEEEE

Press (T rac"e) to activate the Trace Function.-The coordinate values on the displa&f'a—re
for x = X Min of the graph drawn by the last function in the multistatement (v = 2x —
3 in this example). The pointer is also located on the last graph.

(Trace)

X=-5 Y=-13
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Move the pointer along the line where it is located usmg ® and @. Ho!dmg down either
key moves the pomter at hlgh speed ;

®-®

LA

X=-=1/74B031746 Y=-B.492063492 - -

Use @ and & to move the pointer between
the two graphs.

@(or ®)

X=-1,748031748 =~1,2053413858

Note

sif you have more than two graphs shown c¢n the ci|sp|ay, the: @ and ® cursors can be
used to move the pointer from graph to graph.- -
When you are finished, press [FD{Trace) again to exit the Trace Fqncuon:

HScrolling Graphs

If the graph you are tracing runs off the display 1o the left or right, the dlsplay scrolls

automatlcally to foliow the Trace Functlon pomter as you trace the gfaph R

(] @88 (£} Deg) &0
o) D
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[F)(Trace)
(CEION

/\V\/\
VARV VAR

X= 540 Y=0 Co X=548.57148857 ==(], 1480422661

o AN

X= 471 42857142 Y 09308737485

X=-480 ¥=-0.8660254037

' »¥gu cannot scroll polar coordinate or parametric graphs. You also cannot scroll over-

drawn graphs that contain pelar coordinate or parametric graphs.
«If DUAL GRAPH is switched on when you actlvale the trace function, you will not be
able to scrolf the display (page 23). .

B Notes on Using the Trace Function ... . . ; S
*You can use the Trace Function immediately after you draw a graph only. i you draw

. agraph and then perform a calculation or any other operation (besndes@l -Disp, Range,
© ar G-T), the Trace Function will be unavailable.

*The values for the x- and y-coordinates at the bottom of the display use 12-digit or 7-digit

. mantissas with a 2-digit exponent.

-You cannot use the Trace Function during pregram execution.

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

«li a display statement ( 4) caused the first graph to be drawn (indicated when the mes-
sage ‘*~~ Disp —" Is shown on the display}, drawing the subsequent graph after activat-

. ing the trace. funcuon causes the previous coordinates ("x =" and “y = ”) to be cleared

~ from the dlsplay
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MPlot Function .
The Plot Function makes it possible to plot points anywhere on a graph.

Note that there are two different plot operations: one for graphs in the COMP, SD, HEG,

or MAT Mode, and another for graphs in the GRAPH or TABLE Mode.

¢ To plot points in the COMP, 5D, REG or MAT Mode
To plot a point at x=2, y=2, with the following range parameters:

Range
Xmin D=5
ma X 5
scale: 1
Ymin -1
max 1

2

scale:

INIT ]| TRIG

'When the pointer is at the location you wart,

Poinlér

EEs)(Plot 2 B2 ke

a+

(50F) [F=) (Cls) ) _ [
Y

XY Cuordinales.——x 1 9841289841 1.8354836709 :

Move the pointer using &, @, @ and 3.
Holding down these keys maves the pointer
at high speed._

EE®E®E® TR S
X-2,3309523808 . Y=1. 9354335709 _
[E&{Coord)
+
X=g, 388395238@95
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[F&){Coord)

Y=1,83548387@97

press [ed 10 plot a point. At this time, the
poinler returns to the- ariginal point -you
specified (2, 2 in this example).

Eg

X=1.9841269841  Y=1,8354838709

"You can change the 'original point at any
‘time by pressing [F3){Plot) and inputting new

coordinates.

B(Floy@EDEERE]
BB

X=3.492063492 Y=B.4516128032

Notes

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

«if you specify a point that is outside the range set up by the range parameters, the pointer
does not appear on the display.

*The x-coordinate value of the current-pointer location is stored in the X value memory
The y-coordinate value is stored in the Y value memory.
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¢ To plot points in thé GRAPH or TABLE Mode

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

Range
Xmin . —-b
max B
scale! 1
Ymin : -5
max -: -5
sgale: 1.
| [NITIETRIG].
_First draw the graph for y=2x2-3 using
the procedures described on page 175.
. [FEORAW) o
Activate the Plot Functlion, and the pointer
appears flashing in the center of the display.
lE‘ointer
E3)(Plot)
lxe 0 veoo
Use the- cursor keys-to move the pomter N r
around the display. ' - T
58 :
X=1.03174B03i7 Y=1,9354838709
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Fel(Coord)

+

4

X=1.8317468@3175

[F&}(Coord)
- +

4

Y=1.83548387887

When the pointer is at the iocation you want,
press &4 {o plot a point.

You canreturn the pointer to the center of
the display at any time by pressing E=){Plot). ™|

W

X=0 Y=0

Notes. - .

*You.can swnch 1he Plot Functlon off by pressing E&)(Cls). When you do, the graph is
cleared from the display and then redrawn, without the points that you plotted.

*Whenever you are using the Plot Function, the location of the pointer is maintained in
value memory. The x-coordinate is stored in value memory X, while the y-coordinate

is stored in value memaory Y : LT

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

Note that there are iwo different line operations: one for graphs in the COMP, SD, REG,
or MAT ‘Mode, and another for_graphs in the GRAPH or TABLE Mode.

—195—



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

s Draw the line.
To draw the graph for y =3y, and then draw a line from the point on the

- FELine
graph where x=2 and y=6: (E2)( )@ .
Use the following range parameters: Ranze

Amin : -B
ma x B .
scale: t :

Ymin :© -2 o T P4
max : 1@ e :
scale! 2 - - ) )

INIT |[ TRIG Now draw another line to the y-axis. Since the x- and y-coordinates of the point you last

plotted are stored in X and:¥ value memories, you can easily move the pointer back to
Draw the graph,

the point on the graph. Note the following cperation.
[HF(FS)(Cls) B
G 3 A [

(F)(Plot) (X)) (= )i (Y]
5]

X=2 'f=5,8254838709

Use the Plot Functicon to 'Iocate the pointer

Move-the pointer to the y-axis.
atx=2, y=0. . i
(3] (Plot)(2) A2 ){0)ee) @~ [
: e : et . . — .
X=2 it Y=-0,054516128 X=D Y=5.9354838709

Move the pointer up to the graph line.

E(Plot )&= a)Ee
RO,

Draw the line.

‘Ea){Line)Ed

L. {x=8 1.1 y-5casdageyos
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® To draw lines in the GRAPH or TABLE Mode RIS

Use the following range parameters:

First draw the graph for y¥2x2—3 using
the procedures described on page 175.

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

F3){Plot)

Use the cursor keys to move the pointer ta
the minimum point on the graph, and press

. :
@ -~ @8

[Example ]| To draw the graph for y - 2x? — 3 and then draw a line from the minimum
- point on the graph to the point where x=2 and y=5:

Ransge

Xmin -2
ma x 2
scale: 1

Ymin ;-5
‘max.. o 5
scale: 1

LINIT[TRIG]

7
~

Pointer .

7 /-'

X=0 Y=0

X=0 ‘¥=-3.064516129
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Use the cursor keys to move the pointer to
the point where x=2 and y=5.

®-®
@-@

Press [Fa{Line) to connect the two points
with a line,

[Fal(Line)

Note
=You can switch the Line Function off by pressmg [F8)(Cls). When you do, the graph is
cleared from the display and then redrawn, without the lines you drew. :

M Graph Scroll Function :

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

® To scroll the graph on the display
To draw the graph for y =0.25(x+2)(2x + 1) (2x - 5}, y=2x— 3, and then

scroll it:
Use the following range parameters: Range
Xmin : -5
ma X B
scale: 1
G Ymin : -8 .
o max’ 8 -
scale: 2
INIT [ TRIG
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SR (FI(RECTHED

s (Cls) D
F=A0H2)EOREEE0)
MEERO0)OE
BEOIEm

C=ZERE)E —ﬁ

7 X
@®4}® {fﬁ

@}ta@

N

-Yu'u cannat scroll bar : . .
data. grraphs and line graphs produced using single-variable statistical
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HZoom Functions .
You can use Zoom 10 enlarge or reduce graphs an the. display.

HBefore using Zoom

immediately after.drawing a graph; press [f2){Zoom) to display the first Zoom/Auto Range
menu.

E2)(Zoom) , | Eox @ X T K ADTD P
m [F3)

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

[E(BOX) ............... Graph enlargement using the Box Zoom function

F(FACT} .. .. Specification of x- and y-axis zoom faclors

(]S T Enlargement according to preset zoom factors

E{X ) s Reduction according to preset zoom factors

EAUTO) .o Automatic setting of y-axis range values for drawing of graph

to use full y-axis (page 209)
.. Display of the second Zoom/Aute Range menu

Pressing [F8)(Q) causes the following menu to appear on the diébléy.

[Fel(C) ORG)[S0R)(AND
F [
Press the function key below the operation you want to specify.
FEU(ORG) oo Returns an enlarged or reduced graph to its original size
FI(SQR} ...oeeeeee Adjusts ranges to make xrange the same as-the y-range
(page 211) : ST
FEAND) ... Rounds coordinate values at the current pointer location 1o the

optimurn number of significant digits (page 212)
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8 Box Zoom Function . . .
The Box Zoom Function lets you cut out & specific section of a graph for zooming. -
®* To zoom in on a part of a graph . .
To specify a box on the graphfor y=(x+5){x + 4)(x +3), with the follow-,

ing range parameters:

Specify the range parameters.

Ranee
Xmin : -8B
e ' max @ 8
- -scale: 2
Ymin -4
ma x 2
‘sgale: 1 U
INIT /| TRIG]
Draw the gréph. [ . ]
(1T E (REC T) B A /
EF)FS)(Cls)ed . ~
-I..[EIDJ.-.
TEAEI0)EE
Press @(Zoom) and a pomter appears T S
flashlng in the center of the display. R r e
- @){Zoom) S U2 |
BOX|EISF [ X F I[X1H AUTOI D |

Press [E(BOX) and move the pointer using
the cursor keys.

Cnce the pointer is located where you want
one corner of the hox to be, press [,

[F1(BOX) /

@~ @Eg

X=-2.0317460317 Y=-]

—202—-

Move the peinter to the location of the corn- - [ - R
er diagonally opposite the one you have just ’ ’
set. Note that a box automatically appears . Fas /

on the display.

@-®@-@ .

X=-5.,8682683602 Y=1.0322680645

When the pointer is tocated where yof.l want
the other corner of the box to be, press bBx.

& | 3 N

Y=0,01812803=2

Note that the box you defined becomes the outline of the dlsplay, and the graph is en-

larged to fit.
“You can repeat the enlarge nperahun and make enlargements of part of an enlarged graph.

“eTo return a graph to its original size

‘{Example] To return to the graph enlarged above to its originat size:

@(Zoom)('{j)
(F1{ORG)

A4

TACE Fany eyl I ==Y (CO0R)

*|f you locate the second corner of the box horizontally or vertically with the first corner,

- no box is formed, and. so_the graph i$ not enlarged.

sFor graphs drawn in the COMP, 8D, REG, or MAT Mode, the Box Zoom Function can
be used to zoom only the most recently drawn six graphs. In the case of the GRAPH
Mode, the Box Zoom Function can be'used to zoom any-graphs drawn.

‘#You cannot enlarge or reduce a Slngle—varlable bar or line graph.

- BUsing the Factor Zoom Function to Enlarge and Fleduce the

Entire Graph

-You can enlarge or reduce the entire graph, You can set different factors for the x and ‘

y-axes, which means that you can double the length while leaving the height unchanged,
or vice versa.
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You can change the center point of th& Factor Zoom by using the cursor keys to move

the pointer.

® To enlarge a graph

To enlarge the graph for y = sinx by 1.5 times on the x-axis and 2 times

on the y-axis, usmg the followmg range parameters:

Specify the range parameters.

Draw the graph.’

(SHiFY) S} (FT} (RE G T) (B
ERFE)(Cls)Ed
Ene(@R 1) (Deg) Ex)

e EmEaT)Ee)

-Press [F2)(Zoom}.

(F2}(Zoom)

Press [F2)(FACT) to display the Factor Input
Screen.

[F2(FACT)

Range

1 Xmin

max -
scale:
Ymin
ma x
scale:

INIT ] TRIG]

—54@
548 -
=17
~1.8
1.6
8.5

A
Vi

/N
Vi

N

\/\/}\/

BOX rj %1/t UTDm

Factor

XfactH
Yfact:

el

.
2
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input the zoom factors for the x-axis and
p-axis. .

OI1E] R

206

Bt

Press [E3)( x f) to redraw the graph accord-
ing 1o the factors you have specifiec_t -

El(xh

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

You can repeat. the enlarge operation and enlarge the enlarged graph again.

# To reduce a graph

Factor

Xfact: 1.5
YfactlE 2
Factor
Xfact: 1.5
Yfactll 2.2

ANAS

W

Ed FACTIERRESAIEIE] ©

Range

Xxmin H —362
ma x . 368
scale: 9@

Ymin -B.08
max @.8.
scale: ©.5

CINT J[TRIG]

To reduce the graph for y=sinx by 1.5 times on the x-axis and 2.0 times

on the y-axis, using the fellowing range parameters: -

Specify the range parameters.

Range

Xmin —54@
max . 540
spale: 90

Ymin -1.86
ma x 1.6
scale: 8.5

LINIT JETRIG]
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Draw the graph.

() G (F) (REC T (ERT)
EF)(Cls)Bd
EREEFET{Deg)BE -
E) i EE

Press [F2{Zoom}).
(F2){Zoom})

Press [F2I(FACT) to display the Factor Input
Screen.

[F2)(FACT)

Inpuf the zoom factors for the x-axis and
y-axis.

G e

EEE)EI

EXIT

Press [E(x /1) to redraw the graph ac-
cording to the factors you have specified.

F(= )

A AN
vV VYV

| EOEEP < XTI |

Factor
XtfactH
Yfact:

on

INIT

Factor
Xfact:
YfactH

m—

Factor
Xfact:
YfactlH 2.@

o

//\V/\\/E/\V/\V/

= FACTJIERRIERAEIEl © 4

A313043-72 *206 -

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

Ranee - B
Xmin H —-81@
ma X  Bie
scale: S@ . .
Ymin o=3.2 -
max 3.8
sceale. 8.5
INT][TRIG]

You ¢an repeat the reduce operation and reduce the reduced grdph again.

* To specify the center point of an enlarged display
To enlarge the graphs: y=(x+4){x+1){x -3}, and y=3x+ 22 by 5 times

on the x-axis and y-axis, with the apparent point of tangency at the center
of the display. Use the following range parameters:

Draw the graph.

xr] GER(FI{RECT) (B

G Esl(Cls)(EE
EOEaTEREGIOkTE
Ok @EIGIEM ()
EanEFETER(2](2)EE

Press [F2){Zcom) to display the Zoom Menu

and the pointer -appears flashing in the
center of the display. Use the cursor keys

to move the pointer to the point of tangency. -

(F2)(Zoom)
@~ DD~ @D

Range
| Xmin 1 =&
max 8
scale: 5
Ymin. . 1 —3@ ,
max 1 38 - "
scale: 10
INIT |[TRIG

-

I3 FACTIERRIENIIAEE ©

23]
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Input the zoom factors for the x-a)us and Factar

y-axis. 5 Xfact: 5
E{FACT) : Yfactll 5
(5] (5]
EXIT

Press [F3]{ x f) to redraw the graph accord-
ing 1o the factors:you have specified:

(< f)

08 FACT/EEPEINAINEY] © |

Note that these graphs are not tangent'é\s they appear on the normal (unenlarged) display.

* To initialize the zoom factors
[F2)(Zoom)E(FACT)ED(NIT)

Anytime you perform the above operatlon the unit initiatizes the zoom factors to the fol-
lowing settings.

Factor
Xfactll 2

[ Yfact: 2

® To specify the -zoom factors within a program
Use the following format to specify the zoom factors in a program.

‘Factor (Xfact), (Yfact)

Note

*You can use only positive values as zoom factors. You can perform calculations that
consist of up to 13 numbers, operators, etc. )

«For graphs drawn in the COMP, 8D, REG, or MAT Mode, the Factor Zoom can be used
10 zgom only the most recently drawn six graphs. In the case ofthe GRAPH Mode, Factor
Zoom can be used to zoom any graphs drawn.

+You cannot enlarge or reduce a single-variable bar-or line graph.
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3 Auto Range

The Auto Range function automatically sets the range value of the y-axis so that the graph
completely fills the screen along the y-axis. This function is available from the first
Zoom/Auto Range menu. .

@(zoom) Ed RS ARATAe] © 4

_To use Auto Range to graph y = x* — 5 when the x-axis range is set

sXm|n=~3andeax=5:

.Input the function fo draw_ the_g_faph.

[ EWFE] (RECT)(EHT ‘ Graph Y=XEfS; \
(i) (Fs) (Cls) (exe}
(BT (N[ — [ n

&g

Press [F2)(Zoom) to display the first
Zoom/Auto Range menu.

(F2)(Zoom) BOX P £ J[X17AUTY IED

Press EBI{AUTO) to draw the graph.

[Fsl(AUTO)

\\ v
[BOX] [P [ x £ 1[x17] [AUTO| P

*Pressing [T twice or clears the-menu from the bottorn of the display.
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_ To use Auto Range to graph the following !unct:ons when the x-axis
range is set as X min = -4 and X max = 6:

Ly ={x + 2}x- 4}
y=-(x+ 2)(x-4)
y=2x +4
y=-2x-4

Input the iunction to draw the graph.

(&) EW (F)(RECT) (B 1 Graph Y=(X+2) (X—-4)d
) Es) (Cls) D) ' Graph Y=—(X+2) (X—4)d
& [Ofa B EI00E) Graph Y=2X+4«
@0 E = Graph Y=—2X-4_

el OFaER2)T]

[T 0] Em D

P | [ -+ |8 )

) )P [ — [ 3

EXE

[F2)(Zoom) (50X 0 X ¥ 11517 BUTC I
|

FS(AUTO)

X=1 Y=0

Notes

*|n the COMP, SD, REG, and MAT Modes, Auto Range is valid only for the last six graphs
drawn. In'the GRAPH Mode, Auto Range is valid for all graphs drawn.

*You cannot use Auto Range inside of a program.

*When Auto Rangeis used inside of a multistatement formed using colons only, Auto
Range parameters are applied throughout the multistaternent, even in sections that do
not contain graph functions.

sWhen Auto Range is used in a statement that uses a display result command to draw
a graph, Auto Range parameters are applied up to the display result command, but any
graphs drawn after the display result command are drawn according to normal graph
overwrite rules.
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EGraph Adjust
This function adjusts the scale of the x-axis and y-axis ranges so that their ratio equals
1. It is helpful when drawing circle graphs. This function is avauable from the second

ZonmlAulo Hange menu.

-(Zoom)-(U)

DF{G SC]FI Aol : J

_ [Example | To use Graph’ Adjust 10 ‘draw the’ graph forr =5 sin §. The range
parameters should be set as shown here: S )

Ranege
Xmin : -8
“max - B
. scale: 1
Ymin ¢ —1
ma X - B
scale: 1
INIT I TRIG
Draw the graph.
() T F2) (P OL) (BT
ERE)(Cls) e
e (5)Em RanEe
|
I . L
[F2)(Zoom)[Eel{) | [ORG[SUR][RND] J

Adjust the graph.

[F2)(SQR)

*»The graph becomes a circle. ' T
TRCE FLOT COCH
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Notes

sIn the COMP, SD, REG, and MAT Modes, Graph Adjust Is valid only for the |ast six graphs
drawn. In the GRAPH Mode, Graph Adjust- is valid for all graphs drawn,

*You cannot use Graph Adjust inside of a pragram,

*When Graph Adjust is used inside of a multistatement formed using colons only, Graph

* Adjust parameters are applied throughout the multlsiatement even in sections that do
not contain graph functions. :

*When Graph Adjust is used in a statemem that uses a dlsplay result command to draw
. a graph, Graph Adjust parameters are applied up to the display result command, but
any graphs drawn after the display result command are drawn accordmg 1o normal graph
averwrite rules,

M Coordinate Rounding

Coordinate Rounding rounds the coordinate values at the current peinter location to the
optimum number of significant digits (page 186). It is helpful when you are using the Trace
and Plot. This function is available from the second Zoom/Auto Range menu.

[F2](Zoom)[Ee){<) DORGJ[SOR|[END]
'

To use Coordinate Rounding to round the ¢oardinates when the pointer
is located at the points of intersection for the two graphs drawn on page
186. Use the same range parameters as in the example on page 186.

Input the functions and draw the graph.

EREBENRECT)ED
- EE(CI)E
D) s ) — T G )
EoEaEE

Activate Trace.
(F1)(Trace)

Move the pointer to the first intersection.

R RS i

X=—2,B5714EB571 Y=4.85714868671
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FBZoom) E8() [OFG) [5G FND]
)
Round the coordinates.
[F3)(RND)
Active Trace. _ '
(Trace)@_ \_l_/ \
X=—2.788 Y=4,768

Move the pointer to the other intersection.

«The coordinates at the current pointer
location are rounded.

“Notes

«in the COMP, SD, REG, and MAT Modes, Coordinate Rounding is valrd only 1or the last
six graphs drawn. In the GRAPH Mode, Coordinate Rounding is valid for all graphs drawn.

+You cannot use Coordinate Rounding inside of a program.

*When Coordinate Rounding is used inside of a multistaternent formed using colons only,
Coordinate Rounding parameters are applied throughout the multistatement, even in
sections that do not contain graph functions.

+Whon Coordinate Rounding is used in a statement that uses a display result command
to draw a graph, Coordinaté Rounding parameters are applied up to the display result
command, but any graphs drawn after the display result command are drawn according
to normal graph overwrite rutes.

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

=) function EF) )i (1) vaiue memory 50 Fa) {F2] (REL) (=) any value
(2] any value BF[7]... any value [ 7] &€

Nates

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

X, Y, r, 8, and T cannot be specified as the value memory.

«|f simultaneous graphing (SIMUL GRAPH) is ON, graphs for each of the variable values
are drawn simultanecusly {page 23).

*The above format can be used with rectangular coordinate, polar coordinate, and para~
metric funclions, and with inequalities only.
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T T
: T ji - -
o overwrite graphs .- 8-13 Some Graphing Examples
_ To draw graphs by substituting the values 3, 1, and — 1 for A in the func-
i tion y=Ax? - 3. Use the following range parameters: The following examples are presented to show you some ways that the graphlng func-
. tions can be used effectively.
Range Note that all of these examples are:performed in the COMP Mcde.
Xmé;' : gE To graph the function y=x+4x3 - 36x2— 160x + 300:
scale: 1
Ymin —-1@ Use the following range parameters. Ranege
f;ﬂ X | é‘a Xmin -1@
cale. max : 1@
CINFT J[TRIG] scale: 2
: Ymin g =1%1%!
ma X 688
FREWE}(RECT)EE T a{_—jTIH?G' Feo
[ (F5) (Cls) (B —
R EEE) "
AL A (L EH(A) N ERER(F)(RECT)ED
- . [6HFT) M (E2) (REL)Y(ET) (= ) ERFE)(Cls)E - 7
E)Em LD EERDEEEEE \
BDE . BEEEERDE0E ~
_ .@@@@}
e To graph the function y=x% + 4x5 — 54x* — 160x2 + 641x* + 828x - 1260:
Use the following range parameters. Aanee
Xmin -1@
4 max 1@
- scale: 2
Ymin —B@2G
ma X 8200
scale: 200@
INIT || TRIG
) Em(E) (RECT) [T
Er(E5)(Cls) EE)
EEDAEREERE) A~ Lo
BEErEREEEE)) \/
EIAG STk
BEEEEREEIERRY
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To store x? + 1, x2+x into Function Memory (page 40), and then graph;

y= x3+x2+x+1

Use the follbwing range parameters;

Ranee .
Xmin -4
ma x L4
scale: 1
Ymin -
max 1

1

1@
@
scale.

[INT J[TRIG]

Chapter

(@) EW (F) (RECT) B

:
Ean(A)E)ER O B ) (STO) )
M (stores (x*+1)
EEIEEEFN(STO) D)
B8 (stores (x2+x))

(8] 8] (Cls) [Exg)

G [Fa) (i) D ERERI () (2)ED IR ’V
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Dual Graph

9-1' Before ‘Using Dual Graph

9-2 Specifying the Left and Right Display Range Parameters
9-3 Drawing a Graph in the Active Screen

9-4 Displaying a Graph in the Inactive Screen



Chapter 9 [ll[Dual Graph

Active Screen ) : .
¥ Actual graph drawing is done here.

Bual Graph fets you split the display between two different screens, which you can then
use to draw different graphs at the same time. Dual Graph gives you valuable graph anal-
ysis capabilities.

You should be familiar with the contents of *8-10 Storing Functions in Memory" on page
169 before reading this chapter. )

9-1 Before Using Dual Graph

Before using Duaf Graph, you must first use the Graph Mode's set up display to switch
Bual Graph on.

fuewd) (Graph) B
EER@®@
Press (E1](ON) to switch Dual Graph on.
GRAPH FUNGC:RECT
Y :
Ye
Y3
Y4
Y5
[sTOJ RCLJTYPE] » | SEL JugNa

B B B @ F

*Note that *,™ does not appear above function key F4 when GRAPH TYPE is sot as
PARAM (page 170).
*For further details about the function key menu at the bottom of the display, see page 169.

W About Dual Graph Screen Types

The screen on the left side of the display is called the active screen, and the graph on
the left side of the display is called the active graph. Conversely, the right side is the inac-
tive screen containing the inactive graph, Any function that you execute while using Dual
Graph is always applied to the active graph. To execute a function on the right-side inac-
tive graph, you must first make it active by moving it into the active screen.
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Inactive Screen

‘ ¥ : / Use this screen to make copies of active
screen graphs, and for the result of Zoom
operations. Yeu can also set diriere_nt range

- parameters for the active and inactive
' screens.

eIndicators appear to the right of the formulas in the function memory list to tell where
graphs are drawn with Dual Graph.

indicates inactive graph (on right side of

GRAPH FUNG:RECT ] [ ndieate .
Y1 SX{X+H1)(X-1) A" —indicates graph drawn on both sides of
pYE2 =2X2-3 ’ o display . 7 .

EEpOA |

If you redraw graphs in the situation shown' above, the fu_nction marke_d “I}"is drawn
as the inactive graph, while “[B" is drawn using both S|delsl of .t’he d|sipla5{.’ - dieators
"1t you perform the sequence E2)(SEL)[ED(CAN)EN(SET), the R and "B indicato
,are cleared, and the graphs are drawn as active graplhs. :

\ Spebifying the Left and"Right Display Range
‘9'2 Parameters ST _

You must specify different range parameters for the left and right sides of the display.

® To specify display range'param"ete'rs o
Press to display the Range Parameter Screen for the left-side graph.

Range:Left Side

Xmin H -86.3
ma x . B.3
scale: 1
Ymin 1 =-3.7e6
) max  3.708
scale: 1 _
NIT [TRIG [(RGHT]
INIT) e Initialization of range values _ o

%ETHK)E} .............. Initialization of range values to r_natch trigonemetric units |
E(RIGHT) ..oorveeene Right side range parameter settings
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To display the Range Parameter Screen for the right side, press @J{RIGHT) while the
teft-side Range Parameter Screen is displayed. ‘ :

RIGHT Range:Right Side
( ) Xmin H -6.3
max . B.3
scale: 1
Ymin T —3.786
max. : 3.706
scale: 1
INT JLTAIG| ~ LEFT
1 '
FEDINIT) (o, Initialization of range values ) :
EA(TRIG) .............. Initialization of range values to match trigonometric units
EQ(LEFT) .uonec. Left side range parameter settings ' '

*To actually specify range parameters display one of the Range Parameter Screens and

use the procedures described under “To specify range parameters”’ on page 147 to in-
put parameter values.

*Use the following key operations to change to different screens w
. parameters for the left and right side screefis.

[ Changes in the sequence: ’

While the range parameter range parameter setting Displays the inactive graph
setting screen for the screen 1 — range fange parameter setting
active graph is shown parameter setting screen 2 screen.

’ — function memory list

hile inputting range

Changes in the sequence:
While the range parameter | range parameter setting Displays the active graph
seling screen for the” | screen 1 — range range parameter setling
inactive graph is shown parameter setting screen 2| sereen.

~ funciion memory list
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9-3 Drawing a Graph in the Active Screen

You can draw graphs only in-the active screen. You can then copy.or move the graph
to the inactive screen. L S )

QTo draw a graph in the active screen

To draw the graph of y = x {(x + 1) (x - 1} using the following range

parameters:

Ranee:Left Slde

Xmin . -2

max . 2

scale: @.5

Ymin : -2

.maxI : ?

scale:

INIT |[THIG [RiGHT]

Input the function. XUX+T) (%=1 3 _

. BT 570 o Trre S St Just
s
; | GRAPH FUNC:RECT
Store the function. . 1 GRAPH_FUNG:RECT
EN(STO)EEl(SET) .
' L [ BCLJTYPE] EE® DFAW
. _

Draw the graph.

1
T

~ ES(DRAW) .
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9-4 Displaying a Graph in the Inactive Screen

There are two methods you canuse to display a‘graph in the inactive screen. You can
copy a graph from the active screen to the inactive screen, or you can move the graph

from the active screen to the inactive screen. In both cases, you must first draw the graph
in the left-side active screen. .

HEBefore Dispiaying a Graph in the Inactive'Screen

After drawing a graph in the active screen, press @, and the first Dual Graph function
menu appears at the bottom of the dispJay.

‘ (TRCE| HE [FLOT] [LINE ] [CLS | P
‘ )
The folfowing describes of operations available in the function menu at the bottom of the
display.

(F}(TRCE) ............. Trace function (page 186)

F=(ZOOM) ... - Zoom function (page 201)
[FB)(PLOT) .. - Plot function (page 192)
{FA(LINE) ... --Line function (page 195)
[FE({CLS)

Clears the pointer and coordinates from the active screen graph
and redraws the graph only L
FE{T) v, Second Dual Graph function menu

Press [Fél{ <) and the function menu changes as shown here,

EO) ' COPY|[CANG)
Q)]
[F{COPY} ............. Copies aclive graph o inactive screen
F(CHNG) ............ Switches active screen and inactive screen

8 To Copy the Active Graph to Inactive Screen
To draw the graph for y = x (x + 1) {x - 1) on the active screen and the

inactive screen, using the following range parameters:

Active (Left) Screen Range Parameters

Range:lLeft Side
Xmin -2
max =
scale: B.5
Ymin -2
ma X e
scale: 1
INIT || TRIG RIGHT
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Inactive (Right) Screen Range Parameters

Range:Right Side

Xmin . -4

ma X 4

scale: 1

Ymin : -3

max . ?

scale:

INTJ[TRIG] [CEFT]

Assume that the function being graphed is

stored in memory area Y1. GRAPH FUNC:REGT
3 PYT =X (X+1) (X=1)

Jsrolro Tl o Jey]
6
Draw the graph in the active screen. -

e

[COPYICHNG J

ANITS

Display the second Dual Graph function
menu.

fm{eel (O}

Copy the graph to the inactive (righi) screen.

[F)(COPY)

‘:-'i'he graph is reproduced using the ippé-
tive screen range parameters.
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HTo Switch the Contents of the Active and Inactive Screens

To switch the screens produced by the preceding example:

Display the second Dual Graph function men.

SHiF1] [F6] () 7 COEYI[CHNG
‘ (g

Switch the screens.

(FZJ(CHNG)

Note that using [F2)({CHNG) o switch the screens also switches their'range parameters.

B To Draw Different Graphs on the Active Screen and Inactive Screen

To draw the graphs of the following functions on the screens noted:
Active Screen: p = x(x + 1} (x~ 1)
Inactive Screen: y = 2x? - 3
Use the following range parameters.
Active (Left) Screen Range Parameters

Ranee:Left Side

xmin =4

ma X 4

scale: 1

Ymin . -5

max . :-5-

scale: 1 :

INIT |[TRIG . [RGHT

Inactive (Right} Screen Range Parameters

Range ! Right . Side -

Xmin -2
ma x M=
scale: 8.5
Ymin -2
max < 2
scale: 1
iNIT J1 TRIG LEFT
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Assume that the functions being graphed
are storéd in merory areas Y1 and Y2.

GRAPH FUNG:RECT
Y1 =X(X+1}{X-1)
PY2 =BX2-3

‘ DRAW
Select the. function for the graph that you =
want fo end up in the inactive (right) screen. !

‘GRAPH FUNC:RECT

PY1 =X{X+1){(X-1}
BISELEDCAN) PYE =2X2-3 ‘
SETJ|CAN DRM
braw the graph in the active screen.
{Fel(DRAW) l
Display the second Dual Graph function
menu and move the graph to the inactive
(right) screen.
EEs)(O)
(F2)(CHNG)
Select the function for the graph that you
want in the now-empty active (left) screen.
GRAPH FUNC:RECT
BPY1 =X{(X+1)(X-1)
- ’ = B— X
FE)(SEL)EN(SET) Y2 =Bxe-3 |
| SET}{CAN DFIM
(F8)
295 )




Draw the graph.

[F&) (DRAW)

At this_ point, you could perform a copy
operation and superimpose the active
graph over the inactive graph.

8] ()
[E1)(COPY)

*Pressing [ lets you switch between dis-
play of the active and inactive graphs, us-
ing the entire display for each.

-Assume that the function is already stored

Display the pointer in the ce_n_ter-of the ac-
tive graph. s : e

67} Left
' : Right [
E B GRAPH_FUNG;RECT
PY1  =X(X+1)(Xx=1) @
Y2 =2X2-3 A
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EOther Graph Functions with Dual Graph

. After drawing-a graph using Dual Graph, you can use the Trace, Zoom, Plat, Line, Scroll,

and Auto Range functions. Note, however, that these functions are available anly for the

* active (left) graph. For details on using these functions, see *8-12 Other Graph Funetions”
_on page 185. )

+To perform any of the above operations on the inaclive graph, first move the inactive
graph to the active screen.
«The graph screen will not scroll while a Trace operation is being performed on the active

‘ graph. . . :

The following shows some example operation using the Zoom function. .

To use Box Zoom to enlarge the graph of y = x (x +1) {x - 1). Use
the following range parameters for the graph:

Range: Left Side

Xmin .2
max 2
scale: @.5
Ymin =
max e
scale. 1
INIT | TRIG RIGHT.

in memory area Y1.

GRAPH FUNC:RECT
PY1T  =X{X+1)(X-1)

| RCLJTYPE | SEL JBGES

Draw the Qiaph.
[F&l(DRAW)

@(ZOCSM')

Eod| FACU SRl © AR

G|
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Specify one corner of the area to be en-
larged.

FE(BOX) . o
OMOICECE
B

Aam

X=1.286B0B4518 Y=-0.6451612903

*Use the cursor keys to move the pointer
1o the location you want.

Mave the pointer to the other corner of the
area {0 be enlarged. ’

®-@@-@ [

X=-1,2958084516' Y=0,64515129092

Enlarge the graph.
EH [

D

parameters for the graph:

Iaul AN

To use Factor Zoom to enlarge the graph of y = x2 - 1 by a factor of

3 on the x-axis and a factor of 2 on the y-axis. Use the following range

|Range'lLeft Side

Xmin . —-6.3

ma X I B.3

scale: 1

Ymin -3.7886

ma x : 3.7e8

scale: 1

INIT J[TRIG RIGHT

- _opg—

Assumae that the function is already stored
in memory area Y2.

Draw the graph.
[Fel(DRAW)

Display the pointer in the center of the ac-
tive graph.

Eur[E2)(ZOOM}

Input the zoom factors,

F(FACT)BlE=

Enlarge the graph.
[Exm(E3)( < )

Zoom operation is drawn there.

DRAPH FUNC:RECT

Y1 :
PYE  =X2-1

| B RD  EERO |

\/

ERAIFAC SRR ©

(2]

Factor
Xfact: 3
YiactH 2

\/

(Box| P =t <1/ [auT0 MEW

«The range parameters of the inactive screen are always changed by a Zoom opsration,
s0 if there is a graph already on the inactive screen it is cleared before the result of the
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Chapter 1 0 |l Pynamic Graphing

The Dynamic Graph Mode of this calculator gives you real-time representations of changes
in a graph as coefficients and terms are changed. It lets you see what happens to a graph

when such changes are made. For example, you can see the graph change as illustrated
here as the value of coefficient ¢ changes in the formula ¥y = ax®

3
yo= 2
o= 3x2
yo= 4t
> X
lo

10-1 Before Using the Dyn_'amic Graph Mode

To use the Dynamic Graph Mode, select the DYNA icon from the Main Menu. When you
do, the initial Dynamic Graph Mode screen appears as shown here.

DYNAMIC GRAPH

FY=AX+B :
¥Y=A(X+B)2+0
Y=AX2+BX+C
Y=AXA3+BXE2+CX+D
Y=Asin (BX+C) 4

B B B

OLOO®
&

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

[ENNEW) oo Input of a new equation
[F)(EDIT) .. . Editing of an existing equation
F3)(DEL) ..ot Deletion of an existing equation

*The calculator comes preprogrammed with the following seven equations, which can
be edited, deleted, or used as they are.

AX + B

AX+BR+C

AX2 + BX + C

AX"3 +BX2 + CX + D

Asin (BX + C)

Acos (BX + C)

Atan (BX + C)

I}

- G

LI T I | I T
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‘Input the equation.

«1f there ate no equations stored in memory, the message “No Func in Memory'* appears
on the display when you enter the Dynamic Graph Mode.

10-2 Inputting a New Equation

Use the following procedure to input a new equation.

_®To input a new equation

To input the equation y = A (Bx ~ C)? + D:

o Y=,_
o EDNEW) <NEW GRAPH FUNC> [SAVE]

) Y=A(BX-C)2+D_
@@ <NEW GRAPH FUNG> SAVE
(68 ) (€) 0 =7 B ) () B

Store the equation in memory. DYNAMIC GRAPH

PY=A{(BX-C}2+D

[Fel(SAVE)

*The new function appears at the top of stored functions.

Notes ) o

*You can use any alphabetic character from A through Z as a variable in an equation,
except for X, Y, T, t,and 8. )

+If you want to input coefficient values (page 236) before storing the equation into memory,
press {3 instead of FE{SAVE).

«|f there is not enough memory 1o store your equation when you press [F&{SAVE), the
an error (Mem ERROR) occurs. When this happens, press [ to clear the error message.

«[f there is no variable in the formula you input, tfie message “Variable nonel” appears
on the display. When this happens, press [18 to clear the error message.

10-3 Editing a Funiction _

Use the following ‘proc'eidures_ to modify a function that is already stored in memory 1o
create a new one.

»\When you edit a function to create a new one, the original function is deleted.
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* To edit a function

To change the second functlon stored in memory from y =

"+ Ctoy = A(x+ B2~

A{x + B2

Move the painter 10 the function you want DYNAMIC GRAPH

to change. Y=AX+B
»Y=A{X+B)2
® (=A{X+B) 240
| NED P E=P |
=
[FE(EDIT) ’ Y=A(X+B) 2+G_
<EDIT FUNG> [SAVE)
Y |

Y=A{X+B)E-C .
<EDIT FUNG>

[BAVE
[Fe)

Save the new equation.

[FE)(SAVE)

DYNAMIC GRAPH
PY=A(X+B)E-C
Y=AX+B

*The new function appears at the top of stored functions.

10-4 Deleting a Function.

Use the following procedure t¢ delete a function from’ memory. - -

® To delete a function

To delete the third function, y = Ax? + Bx + C.

Move the pointer te the equation that you
want to delete.

®®@

DYNAMIC GRAPH
Y=AX+B
=A(X+B) 240
P Y=AX2+BX4C
Y=AX*3+BX2+CX+0
Y=Asin (BX+C)

[NEWJ EDITJ OELZ
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o)

{F)(DEL) [YES] DELETE OK?
@ ' .

Press [F{YES) o delete the selected equa-
tien, or FE{NO} to abort the operation
without deleting anything.

ENYES)

DYNAMIC GRAPH
I Y=AX+B
Y=A(X+B)2+0C
FY=AXA3+BXE+CX4+D
Y=Asin (BX+C)
Y=Acos (BX+G) +

EDIT

10-5 Drawing a Dynamic Graph

The following is the general procedure you should use to draw a Dynamic Glraph.

1. Select or input a funciion.

2. Define the dynamic variable.

.. «This is the variable whose value changas in order to produce the dlfferent graphs.
3. Assign values to each of the coefficients of the function.

4. Set the range of the dynamic variable.

5. Draw the Dynamic Graph.

Each of these sfeps is covered in detail below, using the following exarnple.

To draw the Dynamic Graph for y = A {x - 1)2 = 1, as A changes from
o 2 through 5 in increments of 1. Use the range parameter shown here for

the graph:
Ranee
Xmin Do-2
max 3
scale: 1
Ymin -2
- ma X 4
scale: 1
INIT J[ TRIG
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® To set up for 2 Dynamic Graph

Select the function whose graph you want to draw.

@

Disptay the menu for anpul of coeiﬂcnent

values.

.

Function coefficients

DYNAMIC GRAPH -
Y=AX+B _
»Y=A{X+B) 2+C

—Y=A(X+B)2+C

Function being g-raphedJ— béfg
Current dynamic variable Cc=0

DYNAMIC VAR : A

{ SIS RANG] SPEED

0 I ) I Y B 1

The following describes the operations available in the fuhction menu at the bottom of

the display.
EN(SET) ............... Definition of dynamic variable
F2{DYNA) ............. Start of Dynamic Graph drawing
[FE{RANG) ... .. Range parameter setting display
[F3(SPEED)

For checking of graph drawing speed after drawing o Dynamlc
Graph .

sVariable-A is automatically selected as the dynamic variable, If you want to-make ancther
variable the dynamic variable, move the pointer to that variable and press [F{SET).
sThe values stored in memory for each of the coefficients appears on the display. If a
variable is assigned a complex number, only the integer part appears en the display.

2=
BIRE
BmE

Assign values to each of the coeflicients.

Y=A{X+B)2+C
DYNAMIC VAR @ A
A=2

B=-1
»C=—1

SET | [DYNA|{SENE =)

*Use-(® and (¥ to move the pointer next to the coefiicient whose value you want to

input and input the value.

*When you input a value for a coefficient, the value is stored in the corresponding value

memory.
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Display the variable range setting menu,

ANG Y=A(X+B)2+C-
. @(H ) DYNAMIC Ranee
e i—— T
End value : . :ETgCh 15
Pitch I
AUTQ)DYNA] COEF
(%2

The following describes of operations avaitable in the function menu at the bottorn of the
display. .
FJAUTO) .ovrvreeree For automatic setting of default range values

[F2(DYNA) ... ... Start of Dynamic Graph drawing

{F4)(SPEED) .. .. For checking of graph drawing speed after drawing of Dynam-
ic Graph

FE{COEF) .....ovvene Coefficient input display

*Range values are retained in memory until you change them.
*Pressing F(AUTO) draws the Dynamic Graph for up to 11 values, starting from the start

‘value.

Input the variable range values.

Y=A(X+B}2+C
2 DYNAMIC Range

A
Start: 2
End H 5
piteh: 1
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® To start Dynamic Graph drawing S . :
After seiting up for a Dynamic Graph, press [2{DYNA) to begin the actual drawing process.

E2(DYNA) o : u
One moment please!

4

Y=A(X+B)2+(C

{ \/

A=

V t

Y=A(X+B) e+g
N/
B

A=3

B

Y=A(X+B) 2+C
\_/
N

+t

_ N/
|

A=5

A313043-2 _238 -

*While the message "'One moment pleasel™ is shown on the display, you can press (8
to interrupt drawing of the graph and return to the coefficient input display.

*You can interrupt Dynamic Graph drawing at any time by pressing .

«lf you do not want the function and coefficient values shown on the display with the graph,
use the graph function set up display {page 23) to switch GRAPH FUNC off.

Notes

*Depending on the graph drawing set up you use, it may take some time before the draw-
ing of a Dynamic Graph appears on the display.

*Dynamic Graphs are drawn using rectangular cocrdinates, regardiess of the graph type
setting {(page 22). -

sAfter you interrupt drawing of a Dynamic Graph by pressing @8, you cannot use Trace,
Zoom, and other analysis functions. .

+You cannot use the Overwrite function with Dynamic Graphs.

® To change the drawing speed

mE ' Y=A{X+B) 2+C

DYNAMIC Range
A ‘ :

Start: 2

End B

pitch: 1

73 > > |<SPEED> EP
(&

The following describes of operaiions available in the function menu at the bottom of the
display.
1| = NORMAL

E(s) ... ... FAST {double NORMAL)
EI(=) ... ... SLOW (half NORMAL).
[FE(ERASE) ........... Deletes Dynamic Graph screen data (see below)

Press function key [F1], [F2), or [F3] to select the drawing speed you want.
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& To check Dynamic Graph drawing speed
Use the following procedure to c_:he_ck the_drawing speed after drawing a Dynamic Gré\ph.

MEENF(SPEED) © | DYNAMIC SPEED GDNTF!DL
: : ——-t OYNAMIC- SPEED ;">
FNOAMAL: ©
Drawing speed FAST LB
S <. .| sLow - o> o
| eI e | meER

-Dynamlc graph drawmg is always performed startmg from NOHMAL speed

® To delete Dynamlc Graph screen data

MGESERASE) L [YES] ERASE DYNAMIC? [NT] |
(£1)

Press [F(YES) to delete the Dynamic Graph Screen data, or [Fl(NO) to abort the opera-
tiop without deleting anyli'ling.
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Chapter

Table and Graph Mode

11-1 Entering the Table and Graph Mode
11-2 Generating a Table and Drawing a Graph for a Function

11—3 Using the Table and Graph Mode with a Recursmn
Formula
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Chapter 11 [[i{(Table and Graph Mode ]

This chapter.describes how to use the Table and Graph Mode for quick and simple solu-
tion of equations for a series of values, and plotting of the results.

11-1 Entering the Table and Graph Mode

Select the TABLE icon on the Main Menu.

MEKY

O@@O®
(exg)

TABLERGRAPH
G—func :ON
angle Deg
display:Norml
M-D/Cpy :M—Disp
F1:FUNCTION
F2:RECUASTON

g - NG RECE
B &

The following are the meanings for the function key menu at the bottom of the screen.
Press the functicn key that corresponds to the type of operation you want to perform.

[E)(FUNC) e Function
[FA(RECH] ............. Recursion

' 11-2 Generating a Table and Drawing a Graph for a

Function

Use the fallowing procedure to input a function, create a table, and draw a graph.
# To input the function and generate a numeric table

To input the function y = 312 — 2 and generate a numeric table based
- on a variable multiplied by the value 0 through & in increments of 1:

Enter the Table & Graph Mode for a function.

(ren)(TABLE)EX)
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[F}(FUNC) FUNCTION

iNPUT FUNC FORMULA

Y=_
TABL

+|f there is already a function stored in memory, its numeric table appears on the display.
In that case, you should press [F(NEW) and then {F(YES) to proceed (see page 248).

Input the function.

FBEIEEE , y=axe 2

Press @](RANG) for the table range settmg o
display. : :

[E](HANG) ;ABLE Range
StartH 1
End : B
pitch: 1

TABL

[F).

The table range parameters define the conditions for the x-variabie used when generat-
ing a function table. These parameters determine how the x-variable changes, as shown
below. .

Starting value of x- variable

.. Ending value of x-variable o

Change of x-variable. A positive value mcrements x, while a nega-
tive value decrements x.

Input the range values.

eled(elEdkEd Start: @
End . B
pitchHl 1
TABL
&
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|
|
1|
|

Press [F)(TABL) to display the function

table.
(FI{TABL) y=3X=2 —ex .
cels I -2
1 1
2 10
. . 3 25
Value in currently highlighted cell @
ECIT B-CON|[G-FLT,

*Each cell can hold up to eight digits if a value is positive, or seven digits if the value
Is negative. With exponential display, only two digits are allowed for the exponent.
*You can use the cursor keys to move the highlighting around the display.

Notes o
*Only one table can be stored in memory at one time.

*Whien START < END while PITCH < @, or when START > END while PITCH >0,
the absolute value of PITCH is used to change variable-x from START to END.

*When START = END and PITCH = 0, or |START — END| < PITCH, only the initial-

value of variable-x is used.

*Whenever a calculation error (Ma' ERROR) occurs, the x-data and y-data (calculation
results) do not appear on the display.

B Editing Function and Table Data

The following editing functions can be performed on table data.
*Change of variable x for a table
*Deletion, insertion, and adding of table lines

" Editing of the function ]

*Deletion of the function and input of a new éne
*Drawing of a connecied-point graph for the function -
*Drawing of plotted-point graph for the function table ‘

@ To start an editing operation .

Use one of the two following procedures to start an editing operation. The procedure you

use will depend on whether or not a function and table are already ‘stored in memory,

*To edit a function already stored in memory, enter the Table & Graph Made and then
press EN(FUNC) fo display the function's table atong with the table function menu.

+To edit a new furiction and table, firét input the function. After you do, the table for the

new function and the table function menu will appear on the display. - -

ILnEw [ EDiT [ Row| i6-CON[EPLT] |

: ® @

ET(NEW) ............... Clears the function for new input
© EEDITY ceee For editing the function
E(ROW) oo For adding, inserting, deleting table rows
[E5)(G-CON) ........... For drawing of a graph, connecting all points (page 248)
[FE)(G-PLT) ............ For drawing of a graph, plotting all peints without connecting
them {page 248)
—244—

EBRow Operations

® To change an X-column value

To change the value in X-column row 3 from 2 to 2.5:

While the numeric table is displayed:

Y=3Xa-2
@@ | 3

Y
a] -8
1 1
2 10
3 25

2
E-CoNG-FLT)

: : 2.5_
=2t G-CONGPLT
= 2—p
& Y=3X , v
- 0 -2
1 1
EEE e
3 25

. BB
G-GONTG-PLT]

=You cannct change Y-column values.

Use the foliowing procedures to delete, insert, and add rows. To start a row operation,
you should first press [F){ROW) while the 1able function menu is displayed. Doing 50 causes
the following row operation menu 1o appear.

EJ(ROW) . (DELI[ NS J[ADO] B-CON[B-FLT]
‘ - ® @)
r ini ighti Il
DEL) ccereeeeernees Deletes the row coniaining the hlg_hi_lghted cell
EEINS)) ................. Inseris a row above the row conlaining the_hlg_hllghted cell
FE{ADD) ....c.co....... Adds a row below the row containing the highlighted cell
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* To delete a row

To delete row 2:

EEl(ROW)

®

[F1(DEL)

# To insert-a row

To insert a row between rows 1 and 2:

(ROW}.
@

E(NS)
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Y=3Xa~2
X Y
0 -2
I 1
2 10
3 es
1
[DEL][INS][ADDO) [G:CON [G-PLT
Y=3Xa2-2
X Y
a -2
L 10
3 es
4 48
Y=3X2-2
— % _ Y
. 0 _-B
1
2 10
3 25
o 1
DEL {{ INS_|[ADD - [G-COM[GPLY
Y=3Xe—-g2
X Y
0 !
L] 1]
1 1
a -’ 10

*To add a row

To add & row below row 6:

E)(ROW)
@POO®@®

(F3J(ADD)

® To edit the function

Y=3xX2-2
X Y
3 a5
4 46
- 5 73
|6 108
B
[DELI(INS J[ADD) G-CONG-FCT]
Y=3X2-2 .
X ‘Y. -
4 48
5 ‘73
8 108
| ____§ 108

To change the function from y = 3x2-2toy = 312 - 5:

[F2)(EDIT)

©BE

[F)(TABL)

Y=3X2—2_
IR FANG
Y=3X2-5_
[TABLI NP
()
Y=3X2-5
X Y
| -5
1 -2
2 7
3 22
]
G-CON[G-PLT
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e

® To delete the function and table data for new input
While the table function menu is displayed, press [ED(NEW).

EB(NEW) - |[vEs] EmAsETABLE? [NOJ|
) -

Press (E(YES) 1o delete all the table's data and th i
L : e function, or
operation without deleting anything. FRNO) to atort the

M Drawing a Graph Using Table Data

There are two ty_pes of graph you can draw using table data. A connected-point graph
can _be drawn usmg_the function stored in memory. A plotted-paint graph can be drawn
plotting only the points of the values in the table, without connecting them.

*Note that graphs using table data are always drawn using rectangular coordinates.

® To draw a connec":'ted-point graph

. To draw a connected-point graph of » = 3x2 - 2, using the following

range parameters:

Ranege

Xmin LB
ma X I B
scale: 1
Ymin =
ma X . 108
scale: 2
INIT || TRIG
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.#To draw a plotted-point graph. .

[Example]| To draw a plotted-point graph of y = 3x2 - 2, using the same range
parameters as the example for the connected-point graph.

[F8)(G-PLT)

+Use one of the two following procedures to input another function after drawing a graph.

To edit the current function
1. While the graph is on the display, press 9 to return to the numeric table for the
function that was used to draw the graph. ’ '
2. Press [F){EDIT) to make the cursor appear on the display.
3. Use the procedures on page 247 o edit the function.
To input a new function ]
1, While the graph is on the display, press () to return to the numeric table for the
function that was used o draw the graph. )
2, Press [FJ(NEW) and then [FD(YES) to delete the current function.
3. Use the procedures on page 248 to input a new function.
«Once you draw a graph, you can use Trace, Zoem, Plot, Line, and Scroll functions. See
_“g.12 Other Graph Functions™ starting on page 185 for details. .

11-3 Using the Table and Graph Mode with a Recursioh
1 E=2 Formula .

You can input the following types of recursion formulas for generation of a numeric table
and for graphing. : '

«General term of sequence i{a,;], consisting of a, and n
sLinear iwo-term recursion, consisting of a,, 1, a, and n
«Linear three-term recursion, consisting of g, 2, 4,41, a, and #

# To set the recursion type

In the Table & Graph Mode, press [F{RECR).
){(RECR) ) RECURS [ON

INPUT RECR FORMULA

e TYPs,
—249—




»If there is already a recursion formula stored in memory, its numeric table appears on

the display. In that case, you should press B (NEW) and then [i{YE
oo 250, : ( ) [FI{YES) to proceed {sece

Display the recursion type menu.

[Fel(TYPE) SELECT n—TUPLE TYPEI

Fl:an=An+B
FE2. an+1=Aan+Bn+C
F3:an+z=Aan+1+Ban+- - -

an An+1]@n+2
= .
The following are the meanings for the functlon key menu at the bottom of the screen.
[E(a,,) ................... a, recursion
a4 1) - @, 41 FECUISION
(G (- P TUO @y, 2 TECUTSION

I n= .I !
. the expression [g Yl B] that is on the dis, ay, 4 eprese eral term
N P ( H) p is ge |

¢ To input a formula and generate a numeric table

To input the formula @, = 2, + 1, and generale a numeric table with

n-variable changing values in a range of 1 through 6:
Press (F1 {a,) to specily the recursion type.

El(an) 8n=_
TABL | n | TYP
Input the recursion formula. =
E)FE () Eam an=Pn+1_
LEEN[RANG] ~ |
)
Press [F2)(RANG) for the table range specifi-
cation display.
(F2(RANG) _ TABLE Ranee
. n
StartH @
End ! 5
TABL

—2a0—

The table range parameters define the conditions-for the #-variable used when generat-
ing a table for the recursion. These parameters determine how the n-variable changes,
as shown below. ]

Start s Starting value of n-variable

End .....ooocviiinnnninne Ending value of n-variable

Input the range values.

EIE)E | ’ Start: 1 l
End H B
lTABL . \

Press [F)(TABL) to display the recursion ta-
ble (consisting of each term and their sum}.
A menu of table functions also appears at
the bottom of the display.

[F)(TABL) an=En+1

B on.. . -&n . -¥an -

Celis (values can be up to & digits long) ————— [ | NN 3. 3

| 2 5 B

3 7 15

4 8 24
Value in currently highlighted celt -
G-CON [G-PLT

*You can generale a numeric table by inputting a non-linear exponential expression (such
as a,=2" 71} fractional expression (such as a,={n+ 1)/1) or irrational expression (such

as a,=Jn— (n—1)for n-on general term (a,).

To input a,,5 = @n4q + a, and generate a numeric table with -
variable changing values in a range of 1 through 6. Note that a; = 1

anda; = 1:

Press [@){a, . ») 10 specify the recursion type.

E3l(a, 4 2)

‘ [TABL [Fangl_n | an_fan+: [TYPES
. ) I
Input the recursion fermula. s
gn+ E =8n+1+8n_
@_(an + 1)(!1,1)

ar3s8[RANG] n [ an Jan+1[TYPES
F2)

*Note that g, , 1 does not appear above function key [F5) when you sefect ¢, . ¢ (hnear two- -
term recursion) as the recursion type.
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Press F2}(RANG) for the table range specifi-- -
cation display. :

[F2(RANG) TABLE Ranee
n+2 -
Startl @
End B
an ]
ai o1 o
TABL an an

B E

The following are the meanings for the function key menu at the bottom of the screen.

(€ (arg) For input of values for ag and 4.
F2)(e4) For input of values for &y and ap.

The table range parameiers define the conditions for the n-variable used when generat-
ing a table for the recursion, and for sequence la,). These parameters détermine how
the n-variable changes, as shown below.

Starting value of n-variable
Ending value of n-variable
gy G1y A2 vvverrenrennn Values of terms ag, aq, aa

= n-variable is incremented by 1.

When e, ¢ (linear-two-term recursion) is selecied as the recursion type, the table range
specification display appears as ‘shown here. . ) o

TABLE Ranse

[F2)(RANG)
n+1l
Startl @
End : B
ao e
TABL a0 ai
The following are the meanings for the function key menu at the battom of the screen.
FEag) oveveeecnns For input of value for ap. ’ '
F{aq) covirenns e For input of value for a4.
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Input the range values.

E8l(e1) oo . ;]
feEreErens 59 19
TABL. K aa .61
‘

Press E](TABL) 16 'display the recursion table (consisting of each term and their sum).
A menu of table functions also appears at the bottor of the display.

@(TABL) an+2=d@n+1+an
. e an+g Zant+2
Cells (values can be up to B digits long) 1 1
! 2 4
. ) 4 3. i
Value in currently highlighted cell —— — — - 1
EDIT G-CON|[G-FLT

sEach cell can hold up 1o eight digits if a value is positive, or seven digits if the value
is negative. With exponential display, only two digits are allowed for the exponent.
sYou can use the cursor keys to move the highlighting around the display.

Nates ' .

*Only one table can be stored in memary at one time.

«When a negative, decimal, or fractional value is used for START or END, the negative

_valug is converted to a positive value, and only the iriteger part of decirmnal and fractional
values is used. R v .

*When ag (or a;) > START, the initial value of x-variable is changed so that it is the same
as ap (or aq). . .

«When START > END,.the values.of START and END are swapped.

sWhen START = END, only the initial value of x-variable is used. :

«When START is a large value, a considerable amount of time may be required 1o gener-
ate a numeric table for linear recursion between two terms or three terms.

«When the r-data, a, date, of La, data causes an error in the calculation result, the
message “Ma ERROR" appears on the display and a numeric table is not generated.

‘M Editing Table Data

The following editing functions can. be performed on table data.

*Editing of the recursion formula

«Deletion of the recursion formula and input of a new one
«Drawing of a connected-point graph for the recursion table
«Drawing of plotted-point graph for the recursion table
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® To start an editing operation

Use one of the two following procedures to start an editing operation. The procedure you
use witl depend on whether or not a recussion formula and table are aiready stored in
memory. ‘ o '

*To edit a recursion formula already stored in memory, enter the Table & Graph Mode
and then press [F)(FUNC) 1o display the recursion formula’s table along with the table
function menu.

*To edit a new recursien formula and table, first input the recursion formula. After you
da, the table for the new recursion formula and the table function menu will appear on
the display. : - .

G-CON[G-PLT]

_ ® F ' =
CEDNEW) ............... Clears the formuta for new input :
F(EDIT) ... .. For editing the formula
[F8)(G-CON} ........... For drawing of a graph, connecting ail points (page 255)

FE{G-PLT} Far drawing of a graph, plotiing all points without connecting

them (page 255)

#®To edit the recursion formula

To change the formula from 2, = 2, + 116 a, = 2, - 3:

[F2(EDIT an=2n+1_
E2Eom . MRl 0| ,
SE] anl.=En;3_ .
o el
@ i
[F(TABL) ' an=2n-3
. -n an Tan
¥y -1 -1
e 2 1 0.
.3 3 3
4 5 8
1
G-CONj[G-PLT

*The table that appears shows values that are calculated using the new formula.
® To delete the formula and table data for new input
While the table function menu is displayed, press .I‘?_'fj(NEW)'.

[F(NEW) YES! ERASBETABLE? [NO
254

Press (F)(YES) to delete all the table's data and the formula, or EE(NO) to abort the

‘operation without deleting anything.

EDrawing a Graph Using Table Data

There are two types of graph you can draw using table data. A‘ connected-poini graph
can be drawn using the formula stored in memory. A pIot}ed-pomt graph can be drawn
plotting only the points of the values in the table, without connecting them.

-Specifying the Y-Axis and X-Axis for the Graph
You specify either of the two followin"g conditions for the x-axis and y-axis of the graph.
y-axis = a, ; x-axis_ ='n
yaxis = Za, ; xaxis = n
“#To specify the x-axis and y-axis
While the 1able function menu is shown, press {5) (G- CON} or [F9(G+PLT) to display the
axis specification menu. . 7
&1 SELECT TYPE- I__ZEJ
D)

1] 7% y-axis = a, ; x-axis = n
(GE[ 277 T y-axis = Ea, ; x-axis = n

¢ To draw a connected-point graph

To draw a connected-point graph of a, = 2, + 1 with y-axis = &, and
: x-axis = n. Use the following range parameters:

Range
Xmin
ma x
scale
Ymin
max .
scale

T TRIG

Specify a connected-point graph. \ o .
én SELECT TYPE Zan
o

- B)G-coN) -
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Specify the axes.

(F(ay)

® To draw a plotted-point graph

To draw a plotted-point graph of 4,5 = a,,1 + a,, with y-axis = Ca,

and x-axis = #. Use the following range parameters:

Range
Xmin e
ma x B
scale @ 1
Ymin ]
max T 2e
. scale .1
) CINIT |[TRIG
Specify plotted point graph.
EEG-PLT) _ [an] SELECT TYPE Zan

Specify the axes.

[Fel(Za,)

*Use one of the two followmg procedures fo input another recursion formula after draw-
ing 2 graph.
To edit the current recursion farmula
1. While the graph is on the display, press [ to return to the numeric table for the
recursion formula that was used to draw the graph.
2. Press [EZ)(EDIT) to make the cursor appear on the display.
"3, Use the procedures on page 254-to edit the recursion formula.
To input a new recursion formula
1. While the graph is on the display, press &0 to return to the numeric table for the
recursion formula that was used to draw the graph.
2. Press [F(NEW) and then [FO(YES) to delste the current recursion Iormula
3. Use the procedures on page 254 lo input a new recursion formula.
*Once you draw a graph, you can use Trace, Zoom, Plot, Line and Scroll functions. See
""8-12 Other Graph Functions'' starting on page 185 for details.
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Chapter 1 2 [lj[Program/File Editor Mode ]

This chapter tells you how 10 use the versatile Program Mode of the unit. Once you pro-
gram & calculation, you can call it up and execute it using any values you want at the
touch of a key.

This chapter also describes the File Editor Mode that you can use to input and edit large
programs. You ¢an alse use the File Editor to edit and search telephane directory lists,
memaos, etc.

12-1 Before Using the Program/File Editor Mode

To use the Program/File Editor Mode, you should first setect the PRGM icon from the
Main Menu. When you do, the display shown here appears.

[MERU] PROGRAM/EDITOR
@@@® 240898 Bytes Free
i .

F1:PROGRAM
F2:EDITOR

PRI EDTH)
1] I (]

Remaining memory capacity

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

[EI(F'HGM) ............ Program Mode
FZJ(EDTR) ............. File Editor Mode
Note that you can use both the Program Mode and the File Editor Mode for program input

and execution. How to use each of these modes most efiectively is described in the fol-
lowing sections. : . .

12-2 Using the Program Mode

This section explains how to use the Program Mode. We afso provide a number of actual
easy-to-understand examples for your reference.
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HETo Enter the Program Mode
Enter the Program Mode. ‘ )
List of Programs

(REND)(P R GIM ) [Exg) | WRT/COMF
E}(PHGM)

2420 Bytes Free
»Prog @:empty :
—Prog T:empty

Prog B:iempty

Prog 3:empty

Calculahon maode -
Amount of memory avallable
Pointer (indicates currently selected

program area) AuN
Program area number (F3)

Program area status

The above display shows that there are 24,000 bytes of memory available to store pro-
grams. Though you can see only four program area names, there are actually a total of
38, named Prog 0 through Prog 9, Prog A through Prog Z, Prog r, and Prog 4.

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

FEIRUN) woviirrreanne Program execution
F2)(DEL) ...... .... Specific program delete
- [FB(DEL-A) .. All program delete

W Specifying the Calcuiation Mode

Before starting a programming operation, you shouid first specify the calculation mode
(CAL MODE) that matches the caiculation you plan to program. The mode you select de-
termines the type of function key menu 1hat appears on the bottom of the d|sp|ay

® To specify the ca[culatnon mode : .
Perform the following operation while the list of programs is d|splayed

) : . ’}CAL MODE . :COMP . |

’ [COMB)[BASEILS OJ[REGWMAT] |
)

The following are the calculation modes that can be selected from the function menu at
the bottom of the display. Press the function key below the calculation mode you want
1o select. ;

EJ(COMP) ............ Computation Mode
[F2)(BASE) .. ... BASE Mode

E3)(SD) .... ... Standard Deviation Mode
"[FJ(REG) . ..’Regression Mode
FE)(MAT) ... Matrix Mode

*Pressing or returns to the Program Mode.
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B Selecting a Program Area

You can select a program area by moving the pointer to it using the (&) and ™ keys,
or by directly inputting the number of ltetter thai names the pragram area.

* To select a program area using the cursor keys

»® 240082 Bytes Free
: Prog @.:empty

Pros 1.empty

PFrog Eiempty

® To select a program area using direct input

Ej, Ed@@@ Bytes Free
‘ PProg 2:empty

Prog 3:empty

Prog 4:empty

W Checking How Much Memory Is Used by a Program
You can check how much memary is used by a program either while the list of programs
is displayed, or while you are inputting a program.

¢ Checking memory from the list of programs

t. Use the (& and (¥ keys to rnove the pointer to the program area whose memory sta-
tus you want to check.

2. Hold down the @5 key, The bottom line of the dlsplay shows the program area number
and the number of bytes it contains. .

# Checking memory while programming
Hold down the B key. The bottom line of the display shows the current program area
number and the number of bytes it contains,

Bytes P4-188

1 +
Program area number - Nu'mber_ of bytes

MTo Input a Program

To program the following formulas, which caiculate the surl‘ace area {8
and volume (V) of a regular octahedron when the length of one'side (A)

is known. Store program in area Prog 5.
S=2V3A? V=vI/3A?
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{PRGM) [&8 WRT./CCMP

GIOIGR

24008 Bytes Free
Prog 2:empty
Proe 3:empty
Prog 4:empty
PProg 5.empty

RON

(e8] (Starts programming} -

[Fa)(?)=EEm{AFe) ;) PaA I BXI3XAR .
P3| > || [ B X [N ) -
B 4)
(F3)
EFZEEREmRERAE P3AE2XBXAE 4
c T2+8xA~3_
EXITJ{EXT

"'?" is a prompt command for value input,
" 4" is a display result command.

WTo Execute a Program 'Sto'l_"ed in Memor’y

To execute the program stored by the operation described above, for
A=7,10 and 15

Length of one side = Surface area Volume
7cm (169.740979142)cm? {161.691750631)cm?
10. (346.410161514) . (471.404520791)
15 (779.422863406) (1590.99025767)
- @@®@®®®  [wRT/cOMP

2398@ Bytes Free

Prog 2:empty
"Prog 3:empty
Prog 4:empty

PRPTOE 5:73A BXI3XA24

[RUN] InEW DERY
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|
i

FERUN) w
[@E(value of A)- 7
7
169. 74@3873914E | (S when A=7)
— Disp — | "-Disp-"
pauses calculaticn for
display of result
! 7
e 7
168. 748979142
161.69175@831 | (Vwhen A=7)
)
&g 7
169. 74@979142
1681.68175@8631
'I_"
(@) 7 '
(Value of A) . o 189. 74897391482
" 161.68175@631
1@ S _ :
346. 418181514 | (s when A=10)
— Disp —
() 7 . ,
169. 7488739142
161.88175@831°
12
346. 4181681514 .
471. 484528791 | (V when A=10)

The remainder of the dperation continues as described elsewhere, and so it is omitted here.

“If calculation is suspended to display a result, press E8 10 resume the caiculation.
*In the COMP Mode, you can also run a program by pressing (3 (Prog), inputting
the program area number, and pressing [E8.

“When you execute a program, calculations are performed in the mode (COMP, BASE,
SD, REG, MAT) that was selected when-you input the program.
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12-3 Deleting Programs

You can delete either individual programs or all of the programs stored-in memory.

The results of the procedures described below cannot be undone. Make sure that you
do not need data any more beiore you delete it.

® To delete a specific program

Display the list of programs and move the peinter next to the program you want to delete.
Press [F2){DEL).

[YES] DELETE PROGRAM.[NO
() . o

Press [FI(YES) to delele the program or -(NO) to abort the operahon withoui deleting
anythlng . B

EB(DEL)

® To delete all programs -

Display the list of programs.
Press [F3)(DEL-A).

YES| DELETE ALL PROGRAMS |:N O
. [E] ,

Press [F(YES) to delete all programs, or [Fg (NQ) to abort the operation without deleting
anything.

[EDEL-A)

12-4 About Error Messages

Sometimes a program you enter causes an error message to appear when you execute
it. This means that there is an error that needs to be corrected. The following shows a
typical error message display

——Error type
— Bytes where error accurred
Program area where error cccurred

Syn ERROR
Byvtes IP‘@—B

All of the possible error messages are listed in the Error Message Table on page 332
When you get an error message, look it up in the Error Message Table and take actions
to correct it.
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12-5 Counting the Number of Bytes

The memory of this unit can hold up to 24,000 bytes of data. Generally, one function in
a program takes up one byte. Some functions, however, require two bytes each.

*1-byte functions
sin, cos, tan, log, (, }, A, B, 1, 2, etc.

»2-byte functions
Lbl 1, Goto 2, Prog 3, efc.

You can count the byles in a program by pressing the @ and ¢ keys. Each press of
these keys causes the.cursor to jump one byte. Display of the following is'counted as
two bytes: . .

ed/dx (, o _

*Mat, Det, Trn (in the MAT Mode)

*xRow, *Row +, Row +, Swap (in the PRGM-MAT Mode)

=Y, 1, Xt, Yt, Sim X, 8im Y, Sim Z, Sim T, Sim U, 8im V, Sim Coef, Ply XT, Ply

Xa, Ply X3, Ply Coef (in the VAR Mode)

«Xmin, Xmax, Xscl, Ymin, Ymax, Yscl, Témin, Témax, Téptch, Xfct, Y!ct DTx; DTy,

DTf (in the VAR Mode)

*F Result, F Start, F End, F Pitch, R Result, R Start, R End, R Pitch {in the VAR Mode)

¢/, Arg, Conjg, Rep, ImP (in the CMPLX Mode)

*Gyn, Gut, Gnez, A, do, @1 (in the TABLE-RECR Mode)

When the number of byles remaining drops to five or below, the cursor automatically
changes from an underiine to “I”. If you need to input more than five bytes, try to in-
crease the amount of memory availabte for program storage by deleting unnecessary pro-
grams, deleting expanded memory, or by deleting unneeded function memory contents.

B To Check the Amount of Memory Remaining
E0F)icar) (Hold Dawn)

You can also drsplay the remaining memory display by perform:ng the followmg cpera-

m-@ - CPRGM: . @58 FUNG. )
) . EDTR: ® RECR: 8|
Number of bytes FMEM : 18 DYNA: B85
used for programs MAT 8 SIML: a2
a0 @ POLY: 7]
: REG i @ GRPH: @
Number of value -MEM 58 Free:23368-1— Remaining
memories memory (bytes)

available
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HTo Check Where the Cursor Is Currently Located

Bytes P@—B

(Current location of cursar byte #6)

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

12-6 Using the File Editor Mode

This section explains how to use the File Editor Mcde, which you can use to input pro-
grams as file data. You can store multiple files in memory,.and you can conduct searches
throughout a pragram's contents.

The File Editor Mode is also helpful for inputting and editing other, non-program data,
such as telephone numbers, formulas, etc.

HTo Enter the File Editor Mode -
Enter the File Editor Mode.

ER)(PRGM) ) o —=<= FILE EDITOR ====
- - ~r TETRAHEDRON
F2 : . z
E(EDTR) ; TEL DATA
Pointer {indicates currently selected TRIANGLE
program. area) FORMULA
File name —— - GRAPHICS 4
Amount of memory availabl 22088 Bytes Free
i ED EE=P GED (ROV)

Indicates more below

B R &H B8 ®

Though you can see only four iile names, the small dbwnward pointing arrow on the right
side of the display indicates that there are more file names belaw.

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

(FI{NEW) New file

[F2{SRC) .. Search

[FE(REN) ... .. File name change
[FaJ{RUN) . Program execution
[FEDEL) ...ceeienneen. File delete

*Whenever File Editar memory is empty {no files stored), the !'nessage “No File in Memory”
appears on the display in place of the file name list. In this case, only the “NEW" func-
ticn key menu itern is available.
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* To create a new file
After entering the File Editor Mode, press (E)(NEW).

E](NEW) Filename?
] A ]
‘ " mewi
(Err0) oo Password registration (page -267)
FIESYM) oo, Menu of punctuation symbals

Input the name of the file.

MERD _ }F'ilename? . r

[TEXTA -1

*The [ cursor indicates upper-case alpha character input.

*A file name can be up to 12 characters long. You can use any of the following charac-
ters 10 make up a file name:

Ath_reuth r, 8, spaces, 0 through 9, square brackets, ~, apostrophe, quotation marks,
+, =, X, .

*To |ri1)pt|Jt apostrophes, quotatlon marks or —, press [F8I{SYM} io dispiay a meriu of these
symbols.

EESYM) -
F F A

. *Ta delete a character, move the cursor 1o the character you want to delete and press [0,

Afjer you input the file name, press B2 to register it and change to the data input display.

& : B

[TOP}[BTM B SYM

*Each file name takes up 17 bytes of memaory.

~*Nothing happens if you press @89 without inputling a file name.

*Pressing EM) before you input a fite name returns to the File Editor dlspfay

Input the data. For full details on data input procedures, see page 268.
*Pressing @) or @) returns to the File Editor dlsplay
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HPassword Protection

You can register passwords to protect files. Once you do, no one can open the file unless
they first input the correct password. Note that programs protected by a password can
be executed without inputting the passwerd.

e To create a file with a password
After entering the File Editor Mode, create a new file.

E(NEW) File name'?
FODE (FILEQ ]
o y e |
Press [E(rro). ' )] .
[FE(rro R Fiiename
trea) . ' [FILE ]
Assign password
A 1
Input the password you want 1o use.
[ Filename
S L] [FILE ]
Assign password
[casiog -

«The rules for input of a file name (page 266) also apply to input of the password.

After you input the file name, press &) to register it and change to the data input display.
sEach password takes up 16 bytes of memary.

*No- password is registered if you press [ without inputting a password.
sPressing [0 before you |nput a password returns 1o the File Editor display.

Input the data. For full details on data input procedures, see page 268.

Press [BIT fo return to the File Editor display. Files that are password protected are markad
with an asterisk in the file name list.

FILE EDITOR ====
BT - %

FILE

vl

—267—



* To open a file

After entering the File Editor Mode, use the (&) and (¥ cursor keys to move the pointer
to the left of the name of the file.you want to open.- - -.

Press [,
E5 Filename
(FILE 1
Password?
[ 1

If the file is password protected, input the correct password and press B4 io open the file.

+If you input the wrong password, the message “Mismatch” appears. The following shows
what happens if you input “KASIO" for a files whose password Is "CASIO™,

KEEIOIE] Filename

EG) [FILE 1
Password?
[KASID ]
Mismatch

Minputting Data into a File

You ¢an input text, symbol, and operator data by pressing the keys of the unit. For sym-
bols that are not included on the keys, use the symbol input menu {page 269). You can
input any of the following as data: program commands, upper-case and lower-case alpha
characters, numbers 0 through 8, decimal points, functions, operator symbols, and input

‘symbols.

TOP][BTV ] EE SYM

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

tom of the display. Press the function key below the operation you want to select.
[FI(TOP)
.E(BTM) ..
[EEI(SRC) ..
EE)(SYM)

For any individual file, you can input data up to the total memory capacity available.

‘Cursor io top of data

.. Cursor to boltom of data
Data search

Symbol input data
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. Minputting Program Commands S
Input program commands using the same procedures that you use for writing programs,
For details, see “To Input a Program"’ on page 260 and “12- 7 Program Commands’ on

' page 278.

Hlinputting Upper Case and Lower-Case Alpha Characters

Whenever you first enter the data input display, the unit is set up for upper-case alpha
characters. This is indicated by the cursor which appears as - Use the following proce-
dures to input lower-case alpha characters, numbers, and symbols.

® To input lower-case. alpha characters
Press i to switch to lower-case input. The keyboard remains shifted unt|l you press [
again.

® To input numbers and symbols

Press [, B

The following table shows haw the cursor changes to indicate the type of input that is
currently possibie.

Cursor L Meaning
4] Upper-case alpha characters
A Lower-case alpha characters .
_ Standard numbers ‘and operator symhols
A numbers and operator symbofs

HEinputting Symbols '
While the data input display is shown, press .(SYM) to dlsplay a menu of six symbols
that are not available with the keys.

EBSYM) I N N

G B B A FE FE

The iollowmg examples show how 10 mput programs usmg ‘the File Editor Mode
Input the program of the fo!lawmg formutas in a file named
TETRAHEDRON.
§=V3A2 V=v’—!12.|h3

[E(NEW) Filename?
@OETRAREEEDNE] [ TETRAHEDRONHI
) A

=269~

A3L3043-2



{FE) et e [£2) (7) ) B (2D
fFe)( ) A (EEY
(AP ) i) (o] (5 )

. RO REEE
AR

EXITJ{EXIT

[Example 2] Input the following name and telephone number data into a flie named

TEL DATA.

PAA LT 3XAE

[Jove] REt JPros | ? | 4 | : |
Fa (5 [

PHA T 3XARY

F2H12xAN3_

==== FlLE EDITOR ====

» TETRAHEDRON

Name

"Telephone Number

ACKI KAZUOQ

03-3012-3456

ANDERSON JACK

234-228-8333

BENSON THOMAS

631-343-8888

BUSH KAREN 234-228-9199

[FI}{NEW) Filename?
OEDEEEIATR] [TEL DATAE ]
)
FENDEMEEEDEE | AOKI KAZUDY
() oPec] [t P00 P 02 (2 IR 23-3212-3456+ .
GoRIEEEEEEE -

A313043-2 —270—

BExecuting a Program .
Use the following procedures to recall and execute programs stored as flle data.

® To execute a program while in the File Editor Mode

In the File Editor Mode, use the (&) and (¥ cursor keys to move the pulnter to the left
of the name of the program you want to execute.

==== FILE EDITOR ====
» TETRAHEDORON
TEL DATA .
TRIANGLE .
FORMULA ’
GRAPHICS 3
22008 Bytes Free
| NEWg SAC] RENJIGINN DEL

«If there are moare than five files in memory, rndving the pointer 'pa‘ét the fifth name on
the display causes the file name list to scroll. )
*You can execute programs that are password protected without entering the password.

Press [Fa{RUN) to execute the program where the pointer is Iocaied.'

&g ' ;
84.8784885708
— Disp —
& ' »
-
B4. 8784895789
T FE— 4@, 4228376578

The remainder of the cperation continues as described elsewhere, and so it is omitted here.

*Afler program execution is complete, the menu for the calculation mode used for the
programming appears on the display. If you want 1o use the File Editor again, you must
enter the File Editor Mode again.

*If an error is generated while a program is executing, press @ or (& io dlsplay the
contents of the program, with the cursor located at the point where the error was gener-
ated. Note that you will not be able to display the contents of the program if it is pass-
word protected.

*A "Syn ERRCR” will occur if you perform the above program execution operatmn on
a file that does not contain a program.
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® To execute a program while outside of the File Editor Mode
Even if you are not in the File Editor Mode; you can use the following procedure to exe-
cute a program,

[Example! To execute a program | in & tile named TETRAHEDRON,

--IEI(Prog) . [Proe
@('ﬂ)@@@ : Prog "TETRAHEDRON"H

ETEEEE R

EES : : o Prog "TETRAMEDRON"
f?

The remalnder of the operatton contmues as descnbed elsewhere and 50 |t |s omltted here.

lCheckmg the Memory Used by a Program _
Use the following procedure to find out how much memory is used up by a program

® To check the‘memory.used by a file B
In the File Editor Mode, use the @& and () cirsor keys to move the pointer o the left
of the name of the file you want to check.

Hold down the @& to display the number of bytes used. The number of bytes used re-
mams on the display as long as you keep B depressed.

RS : EDITOR
) G—type RECT /CONNECT
angle :Des
display: Norml
- : . M=D/Cpy :M—Disp
File name [ TETRAHEDADN ]

Bvtes 19

|

Number of bytes —‘

W Searching for Files - : :
There are three different methods that you can use to search for a specific: 1|Ie name and
open the correspondlng file.

*Direct lnput of the file name

-»Sequential search using the file name [ist
*Direct search for a file name that starts with specmc Ielters
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*To search for a file by directly inputting its file name
While in the File Editor Mode, press E(NEW),

Filename?

E)NEW)
(B B

Input the name of-the file you want to open.

AENEDROEERGEE

Filename?
[ TETAAHEDRONH

*if the file whose name you input is protected by a password, the password input display
appears. For details on how to |nputthe password, see “Password Protection” on page

- 267

Press l@ to dtsplay the contents oi the file.

'@l" SRS oA FBXAEA
FBT1EXANE

sli there is no file name that matches the one you mput a new file is opened under that
flle name.

® To sequentially search for a file neing the file name list

In the File Editor Mode, use the (& and (¥) cursor keys 1o move the posnter to the left
of the name of the file you want to open, ' . :

o @(EDTH) S ‘j | ==== FILE EDI_TCJFt' ====
e s > TETRAHEDRON R
. TEL DATA
TRIANGLE
FORMULA . :
GRAPHICS 3+
i ) 22800 Bytes Free
[NEWJ SRCE REN JIGNI DEL

Frees [ to open the file. <. .

1® To directly search for a file name that starts with specific letters
In the File Editor Mode, press [F2}{SRC) to display the search prompt.

Search for file

- [F2)(SRC) 8 !
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Input the first few letlers of the name of the file you want to open.

TE Search for file
. T [TEA 1

Press &9 1o display a list of files whose names match your input.

EE ) .~ |==== FILE EDITOR ====
, -~ | » TETRAHEDRON
" TEL DATA

E20062 Bytes Free
Iﬁﬂvlﬂﬁrﬂﬁﬂlﬁﬁﬁﬂlji!

*Alt of the file names that start with the letters you specmed appear on the display. If
- there are more than five files found, moving the pointer past the fifth name on the dis-

play causes the file name list to scroll.
*If none of the file names in memory start with the letters you specify, the message “Not

found file!” appears on the display, Press (@ fo clear this message.

Use the (& and (¥ cursor keys to move the pointer 1o the left of the name of the fite
you want to open, and then press [ to open it.

M Searching for Data in a File : : S
“The following procedures show how to find specific data inside of a file. The data search
always starts from the current cursor location and continues until the end of the file is
reached.

® To search for data in a file
Open the file whose contents you want to search, and then press [F)(SRC).

[E3l(SRC) Search for data

Incut data

SYM
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Input the string of characters that you want to search for.

®&E Input data
KAB

:*You caninput a characters string that contains up 1o 127 byles as the search siring,

*You cannot specify newline () and display ( 4) commands in the search string.

Press [x to start the search. A dlsplay of data appears with the cursor located at the first

.occurrence of the characters you specified. The < Search> indicator at the battom of
.the display indicates that a search operation Is in progress.

& AGKT WAZUO4 -
B3—3012—-34564

ANDERSON JACKa
234—228—-83334

BENSON THOMASH
B31-343—-88884

BUSH KAREN«
<Search> - EIY

*This display shows the conients of the file named TEL DATA.

Each time you press g, the cursor Jumps to the next occurrence of the characters you
specified.

& o : AOKI KAZUD-
. N P3-3012—34564
ANDERSON JACKa4
234—228~-8333+4
BENSON THOMASA
B31—-343—-88884
BUSH [MARENa | .
<Search> - E&

+#|f there are no cccurrences of the letters you specify, the data display appears without
any cursor or <Search> indicator.

«After you find the data you want, you can input characters to edit the data or you can
use the cursor keys to move the cursor. Doing so automatically exits the search opera-
tion (causing the < Search> indicator 1o disappear from the dlsplay)
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Press E)(REN) for the file renaming display.

® To check the current cursor location
Use the cursor keys to move the cursor to the location that you want to check.

Hold down the 5 key. The current cursor location is shown on the display as long as
you keep depressed.

‘e Remember that yOu must press (@ before @53 if the cursor indicates alpha character input:

0553 EDITOR

S C : | G—ty¥ype :RECT /GGNNECT
angle ‘Dee-
display:Norml
M—D/Cpy : M-Disp

[TEL DATA . 1

_File name

Current cursor location

Bytes 5

(Indicales that the cursor is located .
at the 5th byte of data in the file.)

MEditing File Data

. The following procedures can be used to modify and delete data stored in files.

" #To change a file name

In the File Editor Mode, use the (& and (¥ cursor keys to move the pointer to the left
of the file whose name you want to change. -

EDTR t : ==== FJLE EDITOR ====
) ® TETRAHEDRON . .
»TEL DATA

TRIANGLE

FORMULA

GRAFPHICS +
220@@ Bytes Free

RUN

)

Rename file

F3)(REN
_( ! IHEL DATA - 1

Make the changes to the file name that you want.”

EEE®
eleel el FiCa)x)

After you change the name, press [ to store the file under its new name and return to
the File Editor Mode.

Hename i Ie
[TEL FAXD 1
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*1f the new file name is identical to a file name that is already used, the message “Already
exists” appears on the dlsplay When this happens, perform one of the following
procedures.

| «Press the @ or (B cursor keys 1o clear the error and return to the file renaming dis-

* play with the new file name. Make arly changes you want and then press [&g again.
*Press @ lo clear the new fite name and return to the file renaming display. Input a

different name and then press [z again.

L To delete a flle

1. In the Fite Editor Mode, use the (& and () cursor keys to move the pointer to the
left of the file you want to delete.

2. Press Fs)(DEL).

- [BHDEL) ' "~ |[¥ES] DELETE OK 7 N O]

3. Press [E(YES) to delete the fils or .(NO) to abort the eperaﬂon without deletlng
anything.

® To modify, insert, and delete file data

1. In the File Editor Mode, use the (&) and (¥) cursor keys to move the pointer to the
left of the file whose data you want to edit.

i2. Press [ to display the data contained in the file.
‘3. Edit the data using the same procedures described for manual calculatlons under

“‘Editing Calgulations™ on’page 29.

B Other Useful Cursor Movement Functions
The following functions also come in handy when moving the cursor around inside a file.

EJ(TOP) v ... Moves the cursor 1o the top of the data.
[FRTCP) H-A:raxaz,
: E2-1EXA~3
TOPJ[BTM SYM
(FHBTM) .....: T Maoves thé cursor to the end of the data.
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12-7 Program Commands

The unit provides you with speciel programming commands that let you perform condi-
tional and unconditional jumps ang Ioops

*All of the explanatlons provided here are performed using the Program Mode nnly Note
however, that you can also periorm the same operations in the File Editor Mode.

HTo Display the Program Function Menu
G NN G T S A
@ ‘FE)

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

FAUJUMP)-............ Displays jurnp cemmand menu
[F2(REL) .... .. Displays relational operator menu

) (Prog) ... ... Inputs “Prog” for program area speCIflcatlon

(7 ... ... Prompt command for value input ~
FEl{4) . ... Display result command

(3] 6 IR Multistatement connector

«The input in response to a prompt command ““?"' can be a value or calculahon expres-
sion up to 111 bytes long. No non-calculation command or multistatement can be per-
formed while the calculator is waiting for input in response to a prompt command.

+The d:splay result command ** 4 'causes program execution to stop while the calcula-

- tion resuit up to the display resuit command or a text message is displayed. To resume
program execution, press [28. The finat result of the program execution is displayed regard-
less of whether or not this command is included at the end. Mote, however, that this
command should be used at the end of the BASE Mode program in order to réturn the
unit to its original mode following the program.
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*The multistatement connector is used to connect two or mare statements together
for sequential execution. Unlike statements connecied by the display result command,
statements connected by the multistatement connector are executed from beginning to
end, non-stop. Note that you can also use the Newline Function {described below) to
connect statements, and make them easier to read on the display.

M About the Newline Function

The Newline Function is a multistatement connector that, performs a newline operation
instead of inserting a *“:” symbol at the connection of two statements

Note the two following dlsplays

Deg:@-T:7?=2V:?35:Lbl 1
“Ilsz T:VXsin SXT-9, Bx
Te P4
Goto 1

Pressf@ here. T
Deg«
@-+T: ¢+v P35
Lbl sz T VXS|n SxT
—Q.BXTE 24
Goto 1

Both displays show the same programs, except that the upper one uses multistatements
commands, while the lower one uses the Mewline Function. Note-how much easier the
lower display is to read. : : :

® To use the Newline Function _ .
To perform a newline operation. at the end of a stafement, pressEa.

BTo Display the Jump Command Menu

EmEIE)UMP) > 1Goto] Lkl | Dez ] Isz |

L LR I R Y

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

(G R Indicates conditional jump destination
F(Goto) ..o Indicates uncnndltlonal Jump destination
FE(Lbl} indicates label

[F4)(Dsz) ... ..... Decrements value merhory'

[F5)(ls2) Increments value memory
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W To Display the Relatlonal Operator Menu :
. EEAF(REL L
FEAREL (== 1> <1 =

@ FE - FE FE =

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

E(=). Equal

F2)(=) ... Mot equal

E)(>} ... .. Greater than

Fa)(<) . .. Less than

FEl(z=)-. .. Greater than or equal to

.. Less than or equal to

FEl(=)

B To display the P_unctuation Symbol Menu

N o ’
T - .
: @

The following are the operations that are évaﬂable from the function display at the bottom
of the screen. Press the function key below the operation you want to perform
CEDY e Start of non-executable remarks

(") .. .. Indicates display text
E)(~) Indicates range of value memories

*The single quotation mark indicates the beginning of npn-executable remarks. It is use-
fulto insert a program name at the beginning of the program for display in the program
area list {only the first 12 characters are displayed). The unil considers anything from
a single quotation mark up te the next multistatement connector (:), display result com-
mand ( 4), or newline operation to be part of the remarks. Remarks can contain letters

“ar numbers.

*Double quotation marks indicate text to be shown con the display. Display texi can con-
tain letters or numbers. The unit considers anything from & double-guotation mark up
to the next multistatement connector (:}, display result command ( 4), or newline opera-
tion to be part of the’ dlsplay text. Display text can contain letters or numbers.

*The " ~" symbol is used te indicate a range of value memories. For example, to assign
“a value of 10 to value memories A through F, you would specify the following:

10 — A~F (0)=)m(A)0rEs)( ~ ) (P E])

This symbol cannot be used to assign values to value memories r or 8, but it can be used

with array memories (page 285). It is most useful when you want to clear a series of value

memaories by assigning them with a value of zero in a program. - -
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12-8 Using Jump Commands

Generally, programs are executed from beginning to end in the order that they are mput
into memory. This can cause problems when you want io repeat an operation a number
of times or when you want to execute a fermula in a different location, Jump commands
make it possible to a¢complish such.cperafions very easily. "

HMAbout Unconditional Jumps -

An unconditional jump is one that is performed no matter what circumstances exist. To
use an unconditional jump with the unit, you first identily the destination of the jump with
a label. Then you tell the unit at some point to go to the label and continue execution
of the program.

Taillustrate, we will reprogram the calculation for the suriace area and volume of a regular
octahedron that we originally wrote on page 260. With our previous program, we had to
start the program three different times to perform our calculations. With an unconditional
jump however, once we start program execution, it repeats until we tell it 10 stop.

¢To use an unconditional jump

[Example| To program the formulay=Ax+ B 50 that for each exbeution the values
of A-and B remain constam but the value of X varies.

Program o IR

o AL LB bbb 1,5, 7, o X LA %X, +, B, 4, Gotd 1 23 bytes
With this program, a prompt appears once for A and B. A prompt for X appears with each
axecution, of the loop back te tabel 1 {Lbl 1).

Note
*If your program tells the calculator to go to a label that does not exlst an error message
(Go ERRORY) appears on the dispiay.

EAbout. Condltlonal Jumps
With a conditional jump you set up certain criteria and control whe!her ar not the Jurnp
is actually performed. Look at the following format. ;

g If true } . d
) Retational .. " * R
Left side operator Right side = Statement { : } Statement

F |

If not true
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As shown above, if the condition defined by the relational operator’is true, the statement
following “=" is executed, and then 1he next statement is executed. If the condition is
false, the statement following “=" is skipped.

The following are the conditions that you can define using the relational operators.

L=R ... -. True when L and R are equal; false when L and R are not equal
L=R . ... True when L and R are not equal; false when L and R are equal
L>R ............ True when L is greater than R; false when L is less than or equalto R
L<B .o True when L is less than R; false when L is greater than or equalto R
L=zR ... True when L is greater than or equal to R; false when L is less than R
L=R . True when L is less than or equal to R; false when L is greater than A

®*Tousea conditional jump .

Example 1| To write a program that calcllates the square root of any input value
that is greater than or equal to zero, If a value that is less that zero

- -is input, the program ignores it and prompts further input,

Program : oo

Lbl, 1,:, 2, =, A 1, A 2,8, =,V , A, 4, Goto, 1 16 bytes
This program starts cut by prompling input for A. The next statement tests the input by
saying: “if the value of A is greater than or equal to 0, then calculate the square root of
A”. This is followed by a display result command. After the result is displayed, pressing
(&89 continues with the Goto 1 unconditicnal jump to label 1 (Lbl 1) at the beginning of the
program. For values that are less than 0, the square root calculation statement is skipped
and execution jumps directly to the Goto 1 statement.

To write a program that accumulates input values, but displays the total

of the values any time zero'is entered.

Program
¢, =+, B, :,
Lbl,b 1, 1,2, =, A A =,0, =, Goto, 2, .,
A, +,B, =, B, Golo, 1, 1, - o
Lol 2,:, B " 31 bytes
With this program, 0 is assigned to value memory B to clear it. The nexi staternent prompts
far input of a value to value memory A, The next statement is a conditional jump that says:
“if the vatue input for A equals 0, then go to label 2”. The statement folfowing labei 2
(Lbl 2} ends program execution with a display of the value memory B coments. For other
values, the next slatement adds value memories A and B, and then stores the resdlt in
value memory B again. After this, program execution returns to the statement following
label 1 (Lbl 1), where the next input for A is prompted. . .
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EAbout Count Jumps _ = _
There are two count jumps: one that increments a value memory {Isz) and one that decre-
ments a value memory {Dsz). Look at the following format. i )

©7 - Memary contents %0

. .
lsz  Memory name : Statement { : } Statement
4

Memory contenis=0"

Memory contents =0

o E ‘
‘Dsz- Memory name :  Statement : Statement -

Memary contents=0

As shown above, if the increment or decrement operation does not calse the content
of the value memory to become 0, the statement following the value memory name is
executed. If the content of the value memory becomes 0, the next statement is skipped.

* To use a count jump

To write a pregram that accepts input of 10 values, and then calcu-

lates the average of the values.

Program
0, >, A0, -, C;Z.V o
th, 1,:, 2 =B, ,B +,C, »,C,:, - :
Dsz, A, :, Goto, 1,:,C, =+, 1,0 32 bytes
This program starts out by assigning a value of 10 to A. This is because value memory
A will be used as a control variable. The next statement clears C 1o zero. After defining
the location of label 1 (Lbl 1), the program then prompts for input of a value for B. The
next statement adds the value of B to value memory C, and then stores the result in C,
The next three statements say: “decrement the value in ‘A, and if it is still greater than
0, jump back to label 1; otherwise divide the contents of C by 107,

To write a program-that calculates at 1-second intervals the altitude
of a ball thrown into the air at an initial velocity of Vm/sec and an angle
of §°. The formula is expressed as: _h:V-_si_nSt—%gt?, with g=9.8.

..The effects of air resistance should be disregarded.

Program
Deg,:. 0, =, T,:,°?2 —=,V,:, 7, =, 8,1,
Lbl, 1, :,1sz, T, :, V, x,sin, 5, x, T, —,

9,8 x,T, 5% +,2 4, Goto, 1 38 bytes
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With this program, the first statements specify the unit of angular measurement and clear
T to 0. Then the initial velocity is prompted for V and the angle is prompied for S. Lbl
1 identifies the beginning of the repeat calculation.

The value stored in T is incremented by Isz T, and in this program the sz command is
used only for incrementation, without any comparisen or decision being performed. Each
time T is incremented, the formula is calculated and the aititude is displayed.

12-9 Using Subroutines

Up to this point, all of the programs we have seen were contained in a singte program
area. You can also jump between program areas, so that the resulting execution is made
up of pieces in different areas. in such a case, the central program from which other areas
are jurnped 1o is called a “main routine”. The areas jumped te from the main routine are
called "subroutines”.

Note that you can use either another program stored in the program areaora program
stored as a File Editor file as a subroutine, . :

- Subroutines
Marn Floutme

-

Preg 0 /"‘ Prag 3
s )
! H
Prog 3 pu gl :
i i vy Prog 2 Vs
/_ PI'C;Q 4 4
[t

Level 1 Level 2 tevel 3 ' ) ' tevel 4

= Prog 4 Prog 8 Prog 9
Prog 8;/— Prog ¢ d i

h
/

/.

To jump to'a subrouting, use Prog (input using EDFER{ES) (Prog)) foliowed by a program
area name (O 109, AtoZ, r, or 8) or the name of a File Editor flle

- Prog 2 — Jumps to the program stored in prograrn area number 2.
Prog ABC — Jumps to the program-stored in a file named “ABC™.

After the jump to the program you specify, execution continues from the beginining of the
subroutine. When end of the subroutine is reached, execution returns 1o the slatement
following the Prog comimand that initiated the subroutine.

You can jump from one subroutine to another, a procedure that is called “nesting”. You
can nest up to a maximum of 10 levels, and an error will occur (Ne ERROR) if you try
to nestan 11th time. If you try to jump to a program area that does not contain a program,
an errer message (Go ERRORY} will appear on the display.

*The Goto command does not jump between program areas. A Goto command jurnps
1o the label (Lbl) located inside the sarme pregram area.
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M Subroutines Save Memory i
Note the following :wo programs : :

Prog0 i3 1% A2 X, V.8, x, A 4

23 byteé .

V,2 .3 x, AN
Prog1 Fixy3,:,2 = A ¥V, 3 x, A x% 4,
\/_2—'-12><A" : 22bytes

If we mput these two programs separately, they requrre a total of 45 bytes, But note !hat
the underlined portions of these two programs are identical. This means that these parts
can be stored as subroutines and called by both of the programs.

If we use subroutines, we get the following results.

Subroutines

Prog8 Fix, 3,:, 7 —, A 1,V , 3 x, A x? T 12 bytes

Prog8 v ,2, +,3 x,A ", 3" 8 bytes
Main routines )

Prog 0 Prog, 9, :, Ans, x, 2, 4, Prog, 8 ) 9 bytes

Prog1 Prog, 9, 4, Prog, 8, :, Ans, =, 4 "' Y9bytes

As you can see, the number of bytes required to store the two programs and 1he subrou-
tines is 38, for a saving of 7 bytes.

When you execute the program in program area 0, it |mmedrately Jumps o’ Prog 9 and
executes the contents of that program area. At the end of Prog 9, execution retuns to
Prog 0 where the result produced by the subroutine in Prog § is muitiplied by 2 and then
displayed. After you press the B3 key, execution jumps to Prog 8, where the remainder
of the program is executed.

With the main routine in program area Prog 1; execution jumps rmmedlately to program
area Prog 9. Al the end of Prog 9 execution returns 10 Preg 1 where the Prog 9 result
is displayed. When you press B, execution jumps again 1o Prog 8. At the end of Prog
8, execution returns to Prog 1, where the result produoed by Prog 8 |s divided by 4 and
displayed.

12-10 Using Array Memory

In addition to the individual value memorigs, the unit grves you array memory capabrlr-
ties, Note the following. : Vo .

Value Memories ~ Array Memories

A A[0] B[-1]
B A[1] B[O]
c A[2] B[1]

Note
“You cannot use r or @ value memory as array memory.
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As you can see, array memory names consist of an alphabetic character, followed by a
subscript enclosed in brackets. The subscript is a value, either positive or negative, or
a value memory that represents a value. If the value of 5 is assigned to value memory
X, for example, the array memory A[X] would be equivalent to- A[5]. .

B Array Memories Simplify Programmrng

Since the subscript of an array memory can be a value memary name, programmrng be-
cemes more economical. Note the followrng

[Example| To write a program that assigns the values from 1 through 10 to memories

A through J
Using value memories
1, =, A L2 —. B 1,3 =.C,: , -, D,
5 —+,E ., 6~ F:.7 ,G,. 8 - K . )
8, =, |.I.1.0, =.J " 40 bytes

Using array memories
0, —~, Z 1, Lbl 1, Z+1—~A[,Z]
Isz, Z, : Z <, 1, 0 =, Goto, 1 ‘ 26 bytes

As you can see, using array memaries uses 14 fewer bytes YOL. gel even more economy
with the followrng program.

To write a program that displays the contents of a memory. specified by
input :

Using value memories
Lal, 1,:, 2, =, Z,:

Zo=,1,=,A 4,2,=,2 2B, 4, .
Z, =,3,=2,C, 4,2, =, 4 = D, 4;

Z =,5 =.E 4,72, =, 6,=,F, 4,

Z, =, 7, =G, 4,Z, =,8 =,H, 4,
Z,=,9 =21 4,2, =,1,0,=,J, 4,

Goto, 1 70 bytes

Using array memaories R
Lbl, 1, 5,7, =, Z,:, A . -
Goto, 1 . ’ 16 bytes

With value memories, logical operations are used to test the input until the proper memory

is found. With array memories, on the other hand, the specified memory is found im-
mediately.
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H Cautions When Using Array Memories :
You should remember that array memories are actually based on value memories. Note
the following retationship.

Value memory Array Memory

A[23] A[24] Al25] Al26] A[27)
Bi22] B[23] B[24] B[25] B[26] .
‘Cl21] Cf22) CI23] Cl24] Cf2s] : .

A[OJA[1] A[2] A[3] A[4] A[S]A[E]
8[-1] B[ 0] B{1]B{2] B{3]Bj4]B[5]
Ci-21¢[-1) clolCi1] [z c(3]1C[4]

G[-6] G[-5] G[-4] G[-3) Gl-2) 6[-1] G[0) G[:17] G[18] G[19] G20} G[21]

This means that you must be carefu! when-using arréy memqries that you do rjor‘over:lap.

B Sample Programs That Use Array Memory

The following programs store x and y data in array memories, Whenever an x value is
input, the corresponding y value is displayed. You can input a total of 15 sets of data.

With this version of the program, value memory A is used as a data
control memory, while memory B is used for temporary storage of x
data. The x data is stored in memaries C[1] (value memory D} through
C[15] (value memory R}, while the y data is stored in memaories C[16]
(value memory S) through C[30] (value memory Z{7]).

i, —, A, :, Defm, 7, :,
Lbl, 1,:, 2, =, C. LA ]:
[,

’>—~C A+‘15],;,

Isz, A, A=1Bz>Goto2,,Goio1

Lbl,2,:,1,5, =, A, :, 7?7 —,B,:

B, = @, =, Goto, 5, .,

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

Dsz, A , Goto, 3, ,Goto,2

Lbt, 4, : C[,A;_+‘15] A; Goto2 AT N .
Lbi, 5 . 98 bytes
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The above program uses value memories as follows:

x data . _
C[1] Cl2] C[3] C[4] C[5) C8] C[7] C[8] Cl9] '.'_C[1_0] -
D E F G H | J K L’ ™M

C[11] C[12} C[13] Cj14] C[15]
N Q P Q. -R
y data . ) ,
C[18] C[17] C[18].C[19]" C[20) C[21] C[22] C[23] C[24] C|25]
S T u \4 w X Y Z Z(1) - Z2)
C[26] C[27] C[28] C[29] C[30} S S
Z(3y Z4) Z18) Zisy &7

This version is identical to Example 1, except that a different letter is

used for the x and y data names.

1, =, A, 1, Delm, 7, ¢, .
Lbt, 1,5, 2, =, G LA L -,
2, -+ RLAL:
lsz, A, ;L A, =,1,8, =, Golo, 2, 1, Goto, 1, 1,
CLbl2,:,1,5 —, A 1, 7 =, B, 1,
B; =, 0, =, Goto, 5, ;, :
Lbl, 8,:, 8, =,C, [, A ], =, Golo, 4, 1, !
Dsz, A, :, Goto, 3, :, Golo, 2, :, I
Lthl, 4, :, R, [, A ], 4, Goto, 2, :, ' ' o o
. Lbl, 5" o L ) 92 bytes

This above program uses value memories as follows:
x data -
Cll C[2) C[3) cC[4 C[5 Clef C[71 C[8f -C[9] C[10]
D E F G H 1 J K L M
C[11] C[12] C[13] C[14] C[15]

N (0] P

Q R
y data : o
R[1] R[2] R[] R[4 R[S R[6] R[7f R[B] A9 R[10]"
) T U v w XY Z

2 22
RI11] R{12) R13] A[14] R(15] :
2By Zi4 X8y ZB) 47

Note that in the above two programs the Defm command was necessary to increase the
number of value memories. .
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12-11 Displaying Text Messages -

Text, numbers, and symbols can be displayed by programs as messages that prampt
input;-etc. Note the following example.

Statement Display
Without text 2 — X~ ?
With text” "X="7 - X X=7

‘As you can see, the text prompt makes it much easier to understand what input is required
by the program;-

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

*All of the explanations provided here are performed using the Program Mode only. Note,
however, that you can also perform. the same operations in the File Editor Mode.

Lbl,@,:, ", N, =, 7, 2,5, B, ~,C,7, R

0,%,}\,:, L . LT

Lbl; 1, C, +,2, =, C,:, Frac, C, %, 0, =, Goto, 3, :,-- - T
Isz, A, :, C, =, 1, =, Goto, 2, :, Goto, 1, *, - : R
Lot 2,:, ", X, =,", 4, A, 4, Goto, 0, :,

Lbl, 3,:, ", N, 0, ", 4, Goto, @ 70 bytes

This program prompts for input of a value.: If the input value is equivalent to 2+, it dis-
plays the valye of x. If the input value is not equivalent to 2, it displays the message
“NO .

Be sure to follow the message with a display result command if there is another state-
ment following the message. )

Assuming that the program is stored in Prog 2:

ED(RUN) =
[#o)(=)(e)Ed X= T ‘

@g , g 12
[Exe) N="7

CIEEMEE NO
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Text thatis longer than 21 characters is displayed in two'lines. When text is at the bottom
of the dispiay, the entire screen scrolls upwards. : S

ABCDEFGH I JKLMNOPQRSTU

§ After a while

'ABCDEFGH [ JKLMNOPQRSTU
VWXYZ

12-12 Using Matrices in Programs

You can use matrix row operations (page 118) in programs to swap rows, calculate. scalar
products, add scalar products to other rows, and add two rows.

= All of the explanations provided here are performed using the Program Mode only. Nme.
however, that you can also perform the same operations in the File Editor Mode.

® To swap two rows

To swap rows two and three in the following matrix (Matrix A).

1 2
5 6

Swap, A,+, 2, 3 . 7 bytes
ISwaD A.2.3_
D ET (ET(RUN) - A 1 2 "o
. 1 1 2 .
ESEE) E[ — 6] .
) o 3 3 4]’
:
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® To calculate a scalar product for a row

To calculate a scalar product of row 2 of the tollowmg matrlx (Matrlx A),
by multiplying each element by 4.

1 2
5 6

* Row, 4, -, A, 1, 2 7 bytes

*Aow 4, A,2_

EHEDEIRUN) A 1= -

| _ 1 =
EDISER) - [ p— ]
’ 3 5 -]
:

Fwog] row] coL)

¢ To add the scalar product of one row to_another row

“To calculate-a scalar product of row 2 of the following matrix (Matrix A),
by multiplying each element by 4, and then add the results to.row 3.

S e S
,(3 4). S
5.6 PR

* Row+, 4,+A, », 2,7, 3% 9 bytes
. ¥Row+ 4,A,2,3_
[EmETEIRUN) A 1 2
WISEE) SR ;[""2'*“ i]'
: S 3 17 ez
1
[FwOpd ROWJ COLJ
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® To add one row to ancther

To add row 2 to row 3 in the following matrix (Mainx A), and store the

result in row 3.

1 2
5 6

Row+, A, 2,5, 3

EMEMEN(RUN)
[E)(SEE)

7 bytes

Row+ A,2,3_

12-13 Using the Graph Functlon in Programs

By usmg the graph function in programs, you can graphlcally represent Iong complex
equations and overdraw graphs a number of times. Al graph commands (except the Trace
Functicn) can be used in programs. You can also specify range parameters in programs.

«All of the explanations provided here are performed using the Program Mode only. Note,
however, that you can afso perform the same operations in the File Editer Mode.

To graphically represent the number of solutions (real roots) that satisty

both of the following equations

y=x%—x%-24x2+ 4x + 80

y=10x-308

Use the following range pérafneters.

Xmin :
max :
scale :
Ymin :
max :
scale :

-10
10

-120
150
50
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First, program the range parameters. Note that paramelers are separated by commas.
Press (&) at the end.
Range, (=), 1.0, 1,8,+,2,+,(-),1,2,0,,1,5,0,+, 5,0

Next, program the equation for the first graph. Press (e at the end.
Graph, X, ™, 4, — X, ™3, -, 2,4, X, %2, +,4,X, +,8 0

Finally, program the equation for the second graph.
Graph, 1,9, X, -, 3,0 Total: 49 bytes

Range -18@, 1@, 2, -12@, 1
58, 5@

Graph Y=XA4-XA3-24X2+
4X+804

Graph Y=10X-3@_

The above program should produce this graph when you execule it.

B (RUN)

V

You could use a display result command (4) in place of the & operalion at the end of
the first equation. This will cause execution to stop after the first graph is drawn. To resume
execution, press .
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Chapter 1 3 ||| [Data Communications

This chapte'r tells you everything you need to know to transfer programs between the
fx-9700GH and another CASIO Power Graphic unit (fx-7700GB, fx-7700GE, fx-7700GH,
fx-8700GB, fx-9700GE, fx-9700GH}, connected with an optionally available SB-62 cable.
To transier data between an fx-9700GH unit and a persenal computer, you will need to
puschase the separately available CASIO FA-121 Ver, 2.0 Interface Unit.

This chapter also contains information on how to use the optional SB-62 cable to connect
to a CASIO Label Printer o transfer screen data for printing.

«Though you can transfer programs between the fx-9700GH and another {x-3700GH, an
{x-7700GB, an fx-7700GE, an fx-7700GH, an ix-8700GB or 1x-9700GE, all of the exam-
ples in this manual cover data transfer with another fx-9700GH only.

13-1 Cbnnecting Two 1x-6700GH Units

The following procedure describes how to connect two Power Graphic unytsf with an op
tional SB-62 connecting cable for transfer of programs between thern

MTo Connect Two fx-9700GH Units
1. Check to make sure that the power of both x-9700GH: units is ofi. )
2. Remave the covers from the connectors of the two Power Graphic units.
" =Be sure you keep the connector covers in a safe place so you can replace them after
you finish your data communications.
3. Connect the two units using the SB-62 cable.

SB-62 cable

*Keep the connectors of the fx-9700GH covered when you are not using them.
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13-2 Connecting the fx-9700GH with a Personal Computer

To 1ransfer data between the fx- 9?OOGH and a perscnal computer, you must connect them
through a separately available CASIO FAX121 Ver, 2.0 Interface Unit.

For details on operation; the 1ypes of computer that can be connected, and handware
limitatfons, see the user's manual that comes with the FA-121 Ver 2.0.

BTo Connect the fx-9700GH with a Personal Computer

1. Check to make sure that the power of the Power Graphlc and the personal computer
is off.

2. Connect the personal computer to the FA-121 Ver. 2.0 Interface Unit.

3. Remove the cover from the connector of the fx-9700GH.
*Be sure you keep the connector cover in a safe place so you can replace it after you
finish your data communications.

4. Connect the fx-9700GH to the FA-121 Ver. 2.0 Interface Unit,

5. Switch on the power of the fx-9700GH, followed by the personal Lcomputer,
*Afler you iinish data commumcatlons switch off power in the sequence fx-9700GH
first, and then the personal computer. Finally, disconnect the equipment.

13 3 Connectlng the fx- 9700GH to a CASIO Label Printer

After you connect the fx~9700GH toa CASIO Label Pnnter wnth an optlonal SB- 62 cabie

you can use the Label Printer to print screen shot data from the fx-9700GH. See the User's

Manual that comes with your Label Prinler for details on how to perform this operation.

= The operation described above can be performed lising the followmg Labei Prmter models
KL-2000, KL-2700 (as of December 1994} - ‘

BTo connect the fx-9700GH with a Labet Printer

1. Check to make sure that the power of the Power Graphic and the Label Printer is off.

2. Connect the optional SB-62 cable to the Label Printer.

3. Remove the cover from the connector of the 1x-9700GH.
*Be sure you keep the connector cover in a safe place 0 you can replace it after you
finish your data communications,

. Connect the other end of the SB-62 cable to the fx-9700GH.,

- Switch on the power of the fx-9700GH, followed by the lLabel Printer.

o
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fx-8700GH

$B.62 cable

= Aiter ;you finish data communications, switch off power in the_sequencé: x-9700GH
first, and then the Label Printer. Finally, discannect the equipment.

13-4 Before Starting Data Communications

Before actually starting data commumcat|ons you should first enter the LINK Mode from
the Main Menu: : . o

HETo Enter the LINK Mode
Highlight the LINK icon on the Main Menu.
(wen]
OH@O®

Press & to display the LINK Mode.

"COMMUN ICAT 10N

PARITY :EVEN -

BPS. 9600
Ft:TRANSMIT
F2:RECEIVE
F&: PARAMETERS
| PRMJ

NEG)

1 G
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The following are the operations that can be selected from the funetion meny at the bot-
tom of the display. Press the function key below the operatlon you want to periorm
.(TRN) Transmit
F(RCV) .. .. Receive
[Fa (PRI Parameter settings

M About the Data Type Selection Screen

Whenever you press [F){TRN) to send data or .(RCV) to receive data, a data type selec-
tion screen appears on the display.

Send Unit -Receive Unit

(FE)(TRN) | ®Roy)

TRANSMIT DATA . 'RECEIVE DATA
FrALL PALL

Program Program

Editor ; Editor

Function Memory Function Memory

Matrix . Matrix

Statistics ; . Statistics
L—Variable Memory. + “Variable Memory 4

Pointer Indicates more. beio\ﬁ ——J .

The following table describes what each of these |tems means. Yau will Iearn later how
o make a selection using these screens.

. Selection Meaning
ALL All data from Program to Equation
Program Program data
Editor -| "File names and file data

Function Memory Function memory contents

Matrix . ° . Matrix memory contents

Statistics Single-variable and paired-variable statistical data

Variable Memory Value meriwory and extended memory contents’

" Range Graph range parameters
Factor Factor function zoom ratios
Table Table & Graph function data

Graph Function ‘Graph functions

Dynamic Graph Dynamic Graph function data

Equation ’ Equalion coefficients
BackUp - - . All - memory contents, including mode settings
—p99—



Note :
*|f the selections you make on the send unit and receive unit do not match, a THANSMIT

ERROR will be generated cn the sender and a RECEIVE ERROR will be generated on
the receiver. i

13-5 Setting Communications Parameters

Before you can perform data communications, you must first set up certain hardware
paramelers to make sure that the two units are able to understand each- other. The
parameters of the sender and the receiver must be.identical for them to be able.to com-
municate correcily. There are two hardware parameters that you can set.

Parameter Settings
S ' EVEN
"PARITY 0oDD

s NONE

1200

Speed (BPS) oo

9600

lTo Set Xx-9700GH Parameters
-Starting from the LINK Mode:

F9(PRM)

N PARAMETERS
Poimer——P F‘AR ITY
0D0O NONE
BPS
R 1200 . 2402 48@@
- T o TO SELECT: [¢][1~]
! [e11=]

. TO SE-T' i LEXE]

‘The parameiers 1hat are currently set afe, hlghhghted on the dlsplay

‘The pomter iridicate which parameter you can change. Use & and 3 to movethe h|gh
Jlighting and change the parameter where the po:nter is located. -

N ' o PARAMETERS
®>® ‘ PPARTTY
EVEN 0ODD
BFS

1200 2400 4800
TO SELECT: [+1[t1]-

. o [e1 0]
TO SET c [EXE}
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Use (& and (3 to move the pointer up and down.

e

After the parameters are highlighted the way you want, press 9 to store them. )

COMMUN ICAT ION

PARITY : NONE
BPS - 5600

*Ta abort the parameter setting procedure and return the settings 1o what they were be-
fore you cnanged them, press before pressing &4 1o strore the parameters. -

13-6 Using ALL, Range, and Factor

The following procedures show how to send data using ALL, Range, and Factor from ane
1x-9700GH unit to another. The example procedure shows an operation using ALL only,
but the procedures for Range and Faclor are identical. .

® To send data using ALL

N

Receive Unit —

- 'Send Unit
Starting from the LINK Mode, press the

'1unc1|un _key to enter-the send mode '

Starting from the LINK Mode, press the
function key to enter the receive mude

(F)(TRN) F2(RCVY)

THANSM]T DATA RECEIVE DATA

rALL »ALL -
Program . . . _ Program
Editor - ST Editor
Function Memnry Function Memory
Matrix Matrix
Statistics Statistics
Variable Memory 4 Variable Memory +

Make sure that the poin'ter is Iocated at ALL,
and press [B4 to specify if as the dala type.

Make sure that the pointer is Iocated at ALL,
and press @) to specify it as the datd type.
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EXE @

==TRANSMI T== ==HECEI[VE==

ALL . ALL

YES N YES . NO

Press [FJ(YES) to start the send operation,
or [FE(NO) to abort without sending

Press [EN(YES) start the receive operation,
or FE(NC) to abort without receiving

anything. anything.

EN(YES) | [FI(YES)
==TRANSMITT [NG==. ==RECEVING==
ALL DATA ALL DATA

TO STOP :[AC!

“Pressing & interrupts the send operation
and returns to the LINK Modq.

The fellowing appears after the send.cper-
ation is complete. S

TO STOP [AG]

“Pressing B interrupts the rei:e_'ive_e qprera'-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete. o

COMMUNICATION - -
COMPLETE ST
ALL DATA

PRESS [AC3I

COMMUN ICAT ION
COMPLETE
ALL DATA

FRESS [AC]

"Press M 1o return to the LINK Mode.

Warning!

Transferring data using ALL causes data in the applicable memory areas of the receiving
unit to be replaced by the received data. Make sure that you do not need the data stored
in the receiving unit before you start an operation using ALL.
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13-7 Using Program, Function Memory, Matrix, and

Graph Function

The fcllowing procedures show how to send data using Program, Function Memory, Matrix,
and Graph Function from one x-9700GH unit to another. In:each case, you can send
all of the Program, Fungtion Memory, Matrix, or Graph Functicn data, or a specific data
item. The examnple procedure shows an aperation using Program only, but the procedures
for Function Memory, Matrix, and Graph Function are identical. .

® To send all data using Program

Send Unit

Starting from the LINK Mode, press

[FI(TRN) to enter. the send made. -

Move the pointer to Program, and press
to specify it as the data type.

Receive Unit -
Starting from the LINK Mode, press
[FA(RCV) 1o enter the receive mode: . -

Move the pointer to Program, and préss )
to specify it as the data type. )

@E . @Ed
==TRANSMIT== -==RECEIVE==
FPROGRAM PROGRAM '
| | o
Press [F1)(ALL) to specify all programs. Press FI{ALL) to specify all programs.
(FA)(ALL) (Fa(ALL)
==TRANSM[ T== ~=RECEIVING==

ALL PROGRAM FILES

ALL PROGRAM FILES

| YES N aj TO STOP  :[AC]
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‘Press [B){YES) to start the send operation,

ar [EE{NO) to abort without sendmg'

anything.
[FNYES)
=TRANSMITTING==

ALL PROGAAM FILES

TO 5TOP :[AC]

*Pressing B8 interrupts the send operation

and returns to the LINK Mode..

The following appeérs after the send oper-
ation is complete.

The receiving: unit goes directly inta receive
standby. The aciual receive operation starts
as soon as the sending unit starts to send
data.

*Pressing B8 interrupts the receive opera-
tion and returns to the LINK Mede

The following appears after the recewe
operation is complete.

COMMUNICAT ION
COMPLETE .
ALL PROGRAM FILES :

PRESS [AC]

COMMUNICATION . - -
COMPLETE ‘
I ALL PROGHAM FILES

PRESSE [AC]

*Press to return o the LINK Mode.

® To send a specific data item using Program

Send Unit Receive Unit

FA(TRN) [E(RCY)

e ®E
Press (F2l(ONE) to specify one program. Press F2)(ONE) to specify one program.
@(ONE) [E2)(ONE)

=TRANSMIT== =RECEIVE==
TO SELECT:[$1[t] TO SELECT:[H[T]
TG START :[EXE] TO START ! [EXE]

ESEBI Byvtes Free
»Prog B.empty
Prog 1: MATHEMATICS
FProg 2. empty
Prog 3:empty

18345 Bytes Free
PProg @:empty
Froe 1:empty
Prog 2:empty
Prog 3:empty
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=In"the case of Function Memory, Matrix,
and Graph Function, the remaining num-
ber of bytes in the fourth Ilne is not cﬂs-
played.

Use the @& and @ keys io,meve "t"he
pointer to the left of the program area you

wart to send. After you select the program
area press [ to start the send operation.

@ ER

+In the case of Function Memory, Matrix,
and Graph Function, the remaining num-
ber of bytes in the fourth Ime is not dls
“played. .

Use the @ and @ keys tg.move the
pointer to the left of the program area where
you want the received program to be stored.
After you select the program area press [
to start the receive operation.

o=

==THANBMITTING==

TO STOP :[ACI ‘
2368B® Bytes Free:

Prog @: ethy

»Prog 1. MATHEMATICS

Proe 2:empty -

Prog 3:empty

=RECEIVING==

TO STOP [AC]
12845 Bytes Free-

Prog @:empty
PProg iiempty
i Prog 2 empty
FProg J.empty

*Pressing in{erfupts' the send operation
and returns to the LINK Mode.
After the send operation is complete the

program selection display appears, so you
can send anocther program if you want.

*Pressing Eint‘errhpts the receive opera-
tion and returns to the LINK Mods.

After the receive operation is complete, the
program area selection display appears, sg
you .can receive another program if. you
want.

13-8 Using Edi.tor'.

The fellowing procedure shows how to’ send fites using the Editor from one fx-9700GH
unit to another. You can send all of the Editor files or a specmc file.

*To send all files using Editor
Send Unit

Starting from the LINK Mode, press the
{F(TRN) to enter the send mode.

Receive Unit

Starting from the LINK Mode, press the
{F2)(RCV) to enter the receive mode.
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Move the pointer to Editor, and press (&2 to

specily it as the data type.

spemfy it as the daia type

Move the pointer to.Editor, and press. to

®@@E - @@EI
==TRANSMIT== ==RECE [VE==
EDITOR . ERDITOR
| ALLJ ONEJ ALL|[ONE
A [ &
Press [A)(ALL) to specify all files. Press FE)(ALL) to specufy aH flles
ENALL) . [F(ALL) '
==TRANSMIT==

ALL EDITOR.FILES .

==RECEIVI NG==

ALL EDITOR FILES

ves;r - mal | |To stoP frac:
fF1) - [F&

Press (R{YES) to start the send operation,

or [FE{NQ) to abort without sendlng
anything.

[F)(YES)
==TRANSMITT ING==

ALL EDITOR FILES

Ta STOP :[AC]

*Pressing B8 interrupts the send operation
and returns to the LINK Mode.

The receiving unit goes directly into receive
standby. The actual receivé operation starts
as-soon-as the sending unit starts to send
data.

*Pressing @9 interrupts the receive opera-

tion and returns to the LINK Mode.
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The following appears after the send oper-

ation is complete.

The following appears after the receive
operation is complete.

COMMUNICATION COMMUN ICAT IDN
COMPLETE COMPLETE

PRESS [AC] PRESS [AC]
TETRAHEDRON t TETRAHEDRON t
TEL DATA * TEL DATA *
FORMULA FORMULA
GRAPHICS GHRAPHICS
AREA AREA

*Press @8 to return to the LINK Mode.

*To send a specific tile using Editor -

Send Unit

Starting from the LINK Mode, press the
[FI{TRN) 1o enter the send mode.

Move the pointer to Editor, and press &g o
specily it as the data type.

Receive Unit

" Starting from ‘the LINK Mode, press the
- [FJ(RCVY) 10 enter the receive mode.

Move the pointer to Editor, and press [E€ to
specify it as the data type.

@OEE ®@EE
==TRANSMIT== - [==RECE1VE==
EDITOR 'EDITOR
TALC][ONE
G ) o
Press [F2J(ONE} to specify one file. "Press [FZ)(ONE) to specify one file.
(FE)(ONE) [F2)(ONE) R
=THANSMI T== ==RECE |V [NG==
TO SELECT:[$1[t] ‘
TQO START :[EXE] ‘
»TRIANGLE ONE FILE
TETRAHEDRON
TEL DATA *
FORMUL A
GRAPHICS ‘ 7O STOP :[AC]

*The message '"No File in Memory” ap-
pears if there are no files in memory.
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Use the @& and (¥ keys to miove the

pointer to the left of the file you want to send.:

After you selectthe file press B Lo start the
send operation, : :

CAEE

==TRANSMITT ING==

TO STORP  [AC]
TRIANGLE
» TETRAHEDRON

TEL DATA *
FDRMUL A

GRAPHICS +

“Pressing (8 interrupts the send operation
and returns 1o the LINK Mode,

“If the file-you select requires a password,

a display appears asking you 1o input_ |t

(C21C260) :
Filtename - o
[TEL DATA 1 T
FPassword? .
N A ]
SYM,
Input the correct password. _
©EREME
Filename
[TEL ‘DATA ]
Password?
[casiol .}

Press @4 1o start the send operation.

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data. o :

" Pressing B8 interrupts the receive opera-
tion and relurns o the LINK Mode.
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After the send operation is.complete, the
file setection display appears, so you ¢can
send ancther file if you want.

==THANSMIT== .

TO SELECT:[4]1(t]

TO START :(EXE]
TRIANGLE .

» TETRAHEDRON" '
TEL DATA ko
FOSMUL A

After the receive operation is complete, the
file selection display appears, so you can
receive another file if you want.

COMMUNICATION
COMPLETE B
PRESS [AC] R
NAME LIST -
MATHEMAT ICS'
TETRAHEDRON

GRAPHICS SR

13-9 Using Statistics, Variable Memory, Table, and

Equation

The following procedures show how to send data using Statistics, Variable Memory, Ta-
ble, and Equation from one fx-9700GH unit to ancther, The example procedure shows
an operation using. Statistics only, but the procedures for Variable Memory, Table, and
Equation are identical unless, otherwise noted. - o T

* To send Statistics data’
-————"Send Unit —

Starting from the LINK Mbde, - préss
[F(TRAN) to enter the send mode.

Move the pointer 1o Statistics, and press (58
to specify it as the data type. ... -

Receive Unit ———
Starting from the LINK Mode, press
[E){RCV) to enter the receive mode.

Move the pointer to Statistics, and press B3
to specify it as the data type.

PO - | ECDO@EE
==TRANSMI T== ==RECEIVE==
STATISTICS: . STATISTICS -
S D][REG

H B T )
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Press a function key to specify the data type.
*Statistics | ‘
(E1(SD)

Singie-variable data

(F2(REG)

Paired variable data

*Variable Memory

[F(ALL)

Value memories "A-Z, 1, 8, extended
memaotries

(F2)(A~2Z)

Value memories A-Z, £, 8
E3)(Dtm)

Extended memories
*Table

[F)(FUNC)

Table & Graph expressions, table:ranges,_ '

table contents

[F2(RECR)

Table & Graph recursion formulas, table
ranges, table contents

i -Equation

(F1)(SIML})

Coefficients for simultaneous equatlons with
two to six unknowns .
[F2J(POLY)

Coefficients for guadratic and CUbIC
eqguations

Press a function key tc specify the dalla type.
sStatistics

(F1(SD)

Single-variable data .’

(F2(REG)

Paired variable data

=Variable Memory'

[ED(ALL) o
Value memories A-Z, T, 9," extended
memories

E2A~2)

Value memories A-Z, r,

E)(Dfm)

Extended memories

*Table

- [FJ(FUNC;
“Table & Graph expressions, table ranges,

table contents

{F(RECR)

Table & Graph recursion forrﬁulas. table
ranges, table contents -

+Equation

[FI{SIML),

Caefficients for simultaneous equahons with
two 1o six unknowns: = ¢ e

EPOLY) - {f:.~:

Coefficients for quadratlc and cublc
equations
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-_To send single-variable (standard deviation) data

Press IEI(S.D) to spécify single-vériable
{standard deviation) data.

Press [Fi(SD) to specify single-variable
(standard deviation) data.

EEh Ei(sD)
=TRANSMI T== =RECE IV ING==
SD DATA 5D DATA
[YES] (NOJ TO STOP  :[AC]
G| &

Press [F(YES) to start the send operation,
or FE(NO) to abort without sendlng
anything. .

FU(YES)
==TRANSMITT ING==

SD DATA

TO STOP  : [AC]

" Pressing B8 interrupts the send operation
and returns to the LINK Mode.

® To send paired-variable (regressio
Send Unit

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data. .

'F‘réssing interrupts the récéive 6pera—
_tion and returns to the LINK Mode.

n)

Press [F21(REG) 1o specify paired-variable
(regression) data.

Receive Unit

Press [R2](REG) to specify paired-variable
(regression) data.

(F2(REG) F2(REG)
==TRANSM] T== =AECE IV ING==
REG DATA REG DIATA
YES NQ TD STOP :[AC]
&) g

—3M -



Press [F(YES) to start the send operation,
or E8(NO) to abort without sendmg
anything.

[F(YES)
==TRANSMITT ING==

REG DATA

'TO 8TOP 1 [AC]

* Pressing £ interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete.

The receiving unit goes directly into receive
-standby. The actual receive operation starts

_data.

b

*Pressing [ interrupts the receive opera-
tion and returns to the LINK Mode.

‘operation is complete.

COMMUNICATION GDMMUNICAT[DN

COMPLETE COMPLETE -

REG DATA i1 REG DATA
PRESS [AC] PRESS [AC]

“Press @ to return to the LINK Mode.
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"as soon as the sending umt starts to Se“d.

The foflowing appears after ﬂ‘le recelvet

13-10 Using Dynamic Graph

The following procedures show how to send data using Dynamic Graph from one fx-9700GH
unit 1o another. You can send all of the Dynamic Graph data, or a specific data item.

¢ To send all data using Dynamic Graph

Send Unit
Starting from the LINK Mode, press the
(FI(TRN} to enter the send mede.

Move the pointer 1o DYNAMIC GRAPH, and
press €9 1o specily it as the data type.

PE@O®
S Tee®

Receive Unit
Stamng from the LINK Mode, préss the
[F2{RCV) to enter the receive mode.

Move the pointer 1o DYNAMIC GRAPH, and
press (&2 to specify it as the data type. .

OOO@@@®
S G

=TRANSMIT=

==RECE.IVE==
DYNAM IC FUNCT I DN

DYNAMIC FUNCTION

[ALLJ ONE] | rarCIonNE

@ | ®
Press [F)(ALL) to specify all data:- - Press (F{ALL) to specify all data.
(F(ALL) []0ALL)

==TRANSMI T== HECEIVING

ALL DYNAMIC FUNCTIONS .ALL -DYNAMIC FUNCT.IONS

YES) : [N o]

TO STOP  :[AC]:
D G
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Press [F(YES) to start the send operation,
or [FE(NO} to abort without sending
anything.
[E(YES)

==TRANSMITTING==

ALL DYNAMIC FUNDTIONS

‘TO 8TOP  : [AC]

*Pressing @8 interrupts the send operation
and retuens to the LINK Mede.

The following appears after the send oper-
ation is complete.

“The receiving unit goes directly into receive
standby. The actual receive operation starts
as s00n as the sending unit starts to send
data.

*Pressing B8 interrupts the receive opéra-
tion and returns to the LINK Mode. - -

The following appears after the receive
operation is complete.

COMMUNICAT ION
COMPLETE .
ALL DYNAMIC FUNCT IONS;

PRESS [AC]

COMMUNICATION
COMPLETE
ALL DYNAMIC FUNCTIONS

PRESS [AC]

*Press @3 to return to the LINK Mode.

* To send a specific data item using Dynamic Graph

Receive Unit —

——— Send Unit

After entering the send mede and selectirlg
Dynamic Graph, press (F2 (ONE) to specify
cne data item. : :

EB(ONE)

After entering the receive mode and select-
ing Dynamic Graph, press (ONE) to
specify. one data item. ) AR

F2(ONE)

==TRANSMIT=
TO SELECT: [
TO START I
PY=AX+2
Y=A{X
Y=s5in AX+cos BX
Y=/ (X+A) )
Y=AXE-5 3

==RECE]VING==

ONE DYNAMIC FUNCTION

TG STOP - [AC]

34—

Use the (&) and (¥ keys to move the
pointer to the left of the Dynamic Graph
Function you want to send. After you select
the program press (@& o start the send
‘operation.

@@

==TRANSMITT ING==

TO STOP :[AC]
Y=AX+P2

Y=A{ X

PY=s in AX+cos BX

Y=4 {X+A)

Y=AX2-5 4

* Pressing 88 interrupts the send operation
and returns to the LINK Mode.

Alter the send operation is complete, the
program selection display appears, so you

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data. " ) B

*Pressing @ interrupls the receive opera-
tion and returns to the LINK Mode..

After the receive operation is complete, the
program area selection display appears, so

can send another function if you want. you can receive another function: if you

want. .

==TRANSMIT== .
TO SELECT:{¢]1[*]
TO START LEXE] "

==RECE [VE==
TO SELECT: [+1([+]
TQO START :[EXE]

Y=AX+2 PY=s5in AX+cos BX
Y=A{X Y=AX-5

PY=s in AX+cos BX Y=2X24+B

Y= {X+A) ’ Y=Csin X
Y=AXE-5 4

*Press to return to the LINK Mode.

13 11 U.sring Back Up to Send Al Mode Settings and
E - Memory Data _ _

The following procedures show how to'send all mode settings and memory data‘from one

fx-9700GH unit to another. This operation is helpful if you wish to back up memory con-
tents using another unit. R T

If the cable connecting the units becomes disconnected, if the parameter setlings of the
two units do not match, or if any other abnormality accurs during the backip operation,
the daia in the receiving unit may become corrupted. if this happens, you will have fo
reset the receiving unit, deleting all data'in its memory. Make sure that you take precau-
tions to avoid problems during the backup dperation before starting actual data transfer.
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¢ To back up all data
Send Unit

Receive Unit

Slahing from' the LINK Mode, press
[F(TRN) to enter the send mode.

Move the pointer to Back Up, and press [ex)
1o specify it as the data type.

QIIOIOOIOIGIGIC
@@

Starting from the LINK Mode, press
[FZ(RCV) to enler the receive mode.

Move the pointer to Back Up, and bréss [EZ]
to specify it as the data type. .-

QOGO OO
@®O@E

==THAANSMIT== ==RECE IVE==
BACK UP BACK UP
[vEg] . [NO] YES] NO

Press [A](YES) to start the send operation,
or [FE(NO) to abort without sending
anything.

Press FI(YES} to start the receive opera-
tion, or [Fe)(NQ} o abort without receiving
anything.

F)(VES) _ FU(YES) o :,
=TRANSMITT ING== =RECEIVING==
BACK UP BACK UP

TO STOP :[AC]

TO-STOP - iAC)-

~Pressing B8 interrupts the send operation
and returns to the LINK Made.

The following appears after the send oper-
alion is complete. :

~*Pressing B8 interrupts the receive opera-

tion ‘and returns to the LINK Made,

~The followingappears-after the receive
operation is. complete.

COMMUN IGATION
COMPLETE
BAGK UP

. PRESS. [ACI - -

COMMUNICATION - -
COMPLETE : L
BACK UF

PHESS [ch,félw’

*Press @3 6 return to the LINK Mode

[
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13-12 Screen Copy Function

The following procedure sends a bit mapped screen shot of the display to a connected
computer or Label Printer. .

_HTo Copy the Screen

1. Connect the fx-8700GH to a perscnal computer (page 297) or toa CASIO Label Printer
(page 297).

2. Display the set up screen and specify COPY ag the function of the - key (M-

~ DISPICOPY Mode) (page 24), )

3. Display the Screen you want [6 copy. -

4. Set up the personal comptiter or Label Printer to receive data. When the other unit
is ready 1o réceive, press @ to start the send operatlon

You cannot send the following types of screens 10 a computer )
-The scraen that appears whlle a data communication Uperanon is |n progress
A screen that:appears while a calculation is in progress

“*The screen that appears following the reset operation.”

*The low battery message.

Notes

*The flashing cursor is not included in the screen image that is sent from the fx-9700GH.

«li you send a screen shot of any of the screens that appear during the data send cpera-
tion, you will not be able to then use the sent screen to proceed with the data send oper-
ation, You must exit the data send operation that produced the sereen you sent and
restart the send operation before you can send additional data.

*You cannot use Bmm wide fape te print a screen shot of & graph.
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13-13 Data Communications Precautions

Note the following precautions whenever you perform data communications.

*A TRANSMIT ERROR occurs whenever you try to send data 1o & receiving unit that is
not yet standing by 1o receive data. When this happens, press B3 to clear the error and
iry again, after setting up the receiving unit to receive data.

*A RECEIVE ERROR occurs whenever the recelvmg unit does not receive any data ap-
proximately six minules after it is sét up to receive data. When this happens press m
to clear the error.

*A TRANSMIT ERROR or RECEIVE ERROR occurs during data communications if the
cable becomes discennected, if the parameters of the two units do not mateh, or if any
other communications problem occurs. When this happens, press B to clear the error
and correct the problem befare trying data communications again. In this case, any data
received before the problem occurred is cleared from the receiving unit's memory.

*A MEMORY FULL operation occurs if the recelvmg unit memory becomes full during
data communications. When this happens, press @8 to clear the error and delete un-
needed data from the receiving unit to make room for the few data, and then try again.

A3L3042-2 - 31 8 -

“Appendix

The appendix contains information on battery replacement, error messages,
specifications, -and other details.

Appendix A Power Supply

- Appendix B To Reset the Calculator

Appendix C Function Reference
Appendix D Error Message Table
Appendix E Input Ranges
Appendix F Specifications



«Never leave dead batteries in the battery compariment.
*Remocve the batteries if you do not plan to use the umt _

: Appendlx A Power Supply for long periods.

! . . o «Never try to recharge the batteries supplied with the unit. = “3 T

! This unit is powared by four AAA-size (LRO3 (AM4) or UM-4) batteries. In addition, it uses ~«Do not expose batteries to direct heat, let them become ‘:3 [}
a single CR2032 lithium battery as a back up power supply for the memory. shorted, or try to take them apart. : : . a0

{Should a battery leak, clean out the battery compartmerit S . ‘?ﬂ _
. ; of the unit immediately, taking care to avoid letting the . @ [ o

B When to Replace Batteries battery fluid come into direct contact with your skin.) -
Replace batteries when the display of the calculator becomes dim and difficult to '
read, even i you adjust the contrast (page 27) to make it darker. Keep batteries out of the reach of small chlldren If swallowed consult with a phy5|-
If the following message appears on the display, immediately stop using the calculator | cian immediately.

and replace batterigs. If you iry to continue using the calculator, it will automatically switch

power off, in order to protect memory contents. You will not be able to switch power back : . .
on until you replace batteries. ® To replace the main power supply batteries

(D Switch the power of the calculator off,

(@)8lide the battery compartment caver on the back
¥k* Low battery *** of the unit in the direction indicated by the arrow.

(3)Slide the switch to the OPEN position, and then
remove the battery holder.

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

Warning!

If you remove both the main power supply and the memory back up batteries at the same
time, all memory contents will be erased. Be sure to read the following section before
doing anything.

{Z)Remave the four old batteries.

| (5)Load a new set of four batteries, making sure that
! ) . . - | their positive tb and negative © ends are facmg
| in the proper directions.
B Replacing Batteries

*Be sure that you have back up copies of all your memory contents before replacing bat- (8) Re-install the battery helder and you press down
teries. : on the batteries with it. Next, slide the battery
«Never remove the main power supply and the memory back up batteries at the same : switch 10 the LOCK position.
time. Doing so will erase the contents of the memory. : . ] -
+Be sure that the calculator is switched off whenever you replace batteries. If the calcula- : LOCK 4=+ OPEN

toris on, data slored in memory will be erased.
«Never switch the calculator on while batteries are not lcaded or while the battery holder
is not in ptace. Doing so will erase the contents of the memaory.

g

(7 Replace the battery compartment cover, sliding
itin the direction opposiie that indicaied by the
j ~arrow,
"~ ePower supplied by memory back-up batteries.
while the main power supply batteries are re- o
moved retains memory contents.

Precautions:

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

of the unit, Note the following precautions:

*Be sure that the positive &) and negative © poles of each battery are facing in the proper
directions.

*Never mix batteries of different types.

*Never mix old batteries and new ones.

- 321 - A313043-2
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|

*Never remove the main power supply and 1he memory back up batteries from the unit
at the same time.

*Be sure to switch the unit off before replacmg battenes Replacing batterles with power
on will cause data in memory to be deleted.

*Never switch power on while.main power supply. batteries are removed from the un|t
or while the battery holder is not securely in place. Doing so will cause data in memory
to be deleted.

*Make sure that you do not press (AI(YES) when the reset confirmation message |s shown
on the display. Doing so wili reset the calcuiator and clear ali data from its memory.

*Be sure to replace all four batteries with new ones. ’ o o

® To replace the memory back up battery
(T)Switch the power of the calculator off.

12) Slide the battery compartment cover on the back
of the unit in the direction indicated by the arrow.

Z)Remove screw &) from the battery holder.

@) Remove the old battery.

{BWipe off the surfaces of a new battery with a soft, Screw & Banery holder
dry cloth. Load it into the calculator so that its .
positive @) side is facing up.

. j8)
OFS)
{&)Replace the battery holder and fasten it in place _ ool
with screw (8. ‘ i
B
(7)Replace the battery compartment cover, sliding " i
in the direction opposite that indicated by the I B

arrow.

(& Switch the power of the calculator on and check
for proper operation.

: Before replacing the memory backup battery, switch on the unit and check to see if the
"Low battery” message appears on the display. If it does, replace the main power sup-
ply batteries before replacing the back up power supply battery.
“Never remove the main power supply and the memory back up batteries from the upit
at the same time.

ABL3043-2 _3224"

*Be sure to switch the unit off before replacing batteries. Replacing batteries with power
on will cause data in memory to be deleted.

*Be sure to replace the back up power supply battery at least once 15 months, regard-
less of how much you use the unit during that time. Failure 1o do so will cause data in
memory to be deleted.

HAbout the Auto Power Off Function

The caleulator switches power off automatically if you do not perform any key operation
for about 6 minutes. To restore power, press [ED.

Appendix B To Reset the Calculator

Warning!
The procedure described here clears all memory contents. Never perform this operation
unless you want to totally clear the'memory of the calculator.

Strong electrostatic charge can corrhpl the operating sysiém of the calculator, which
interferes with correct operation. When this happens.(or if you want to totally clear the
memory for any other reason), you have to reset the calculator.

¢ To reset the calculator -

(1)Switch the power of the calcutator on.

(ZPress @A to display the Main Menu.

(3 Use the cursor keys to select the RESET icon and then press [g9.

ok A Aok ok dok ok o
X RESET
B T

RESET ALL MEMORIES?

YES HESET ALL N O
(@ Press [FU(YES) to reset the calculator, or FEI(NO) to abort the reset operation.

FU(YES) | ¥k kkkk ok Kk KA KRR KA K
. *
RESET

*

%
ALL MEMORIES! %
%
*
%

e W ¥ I I KK

3 ok ok A ok ok ok ok ok ok ok ok ok ok XK kK
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Resetting the calculator initializes the unit to the fellowing settings.

- tem Initial Setting
Mode COMP
Unit of Angular Measurement Deg
Norm Nerm 1
BASE-N Dec
" Value Memories ' " Clear
Expanded Memory Clear
Function Memory Clear
Ans Memory Clear
Graphic Display Clear
Text Display Clear
Equation Memory Clear
Statistical Data Memory “Clear
Matrix Memory .~ |’ ‘ Clear
Graphic Function Memory Clear
Dynamic Graph Functions Clear
Table & Graph Data Clear |
input Buffer Clear
Program/File Memory -~ | Clear’

- »A RESET button is located on the back of the unit. Switching power
on and then pressing this button with a thin, pointed object disptays
the reset confirmation message shown on page 323.

«Pressing the RESET button while power is off will switch power on,
but the reset confirmation message will not appear. -

+Be sure to always keep writtan copies of all imortant data i in case you
accidenily delete it using the RESET .operation. o
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Reset bulton

Appendix: C Function Reference

HEManual Calculations

Made
specification

COMP Mode
‘(see page 20}’

Arithmetic and function calculations -

'BASE Mode

(see page 20)

Binary, octal, decimal, hexadecimal conver-
sions and caiculations, logical operations

SD Mode
- (see page 20}

Standard deviation calculaticns (f-variable
statistical)

.|-REG Mede

_(see page 20)"

Regression calculations {paired variable
statistical)

Statistical graph

MAT Mode Matrix calculations
(see. page.20). |

TABLE Mode © | Function and recursion calculations, and nu-
(see page 21)' | meric table generation

EQUA Made Linear equations with two to six unknowns,
(see page 21) | quadratic equations, and cubic equations

SD Mode For production of single variable statistical

(see page 90,
163) :

graphs (bar graphs, line graphs, normal

distribution curves}

REG Made
{see page 9?
167)

Faor prbdu'clion of paired variable statistical
graphs {regression lines)

Functions

Type A functions

Functcon command input |mmed|ately after
numerlc value
[x2 X1, x!, °' 7, ENG symbo!s]

Type B functions

_Ep_r]ct!t_)n cormmand input immediately before

numeric value

cash, tanh, smh” cosh- 1 , tanh~*, log,
in, ex, 105, v, ¥7, etc.

7 [sin cos, tan, sin~7, cos-1, tan-*, sinh, }

| Paired variable

functions

Function command input between two numeric

values, numeric value enclosed in parentheses
‘| input immediately after function commang
[A “~ B (A to the Bth power), j

BY AlAto the 1/Bth power),
Pol (A, B), Rec (A, B)
*A and B are numaric values.
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Functions Immediately | Displayed value changed with each press of a
executed key
functions [ENG, ENG, °" "]

Binary, octal, Setting number | Degimal .............. E{Dec)BE

decimat, system Hexadecimal ...... [F2l(Hex)[E

hexadecimal .. E(Bin}fex)

calculations .(Oct)@

(see page 49,
50)

| Standard

deviation

_{ calculations

{see page 90)

| pata si'or'agg

ER(DEV) E5 () ) E (Mod)

Number system
specification

Number system for the numeric value entered
immediately after can be specified regardless
of the cuirently set number system.

To specify:
Decimal .............. [Es)(d ~ 0)[F)(d)
Hexadecimal ...... F={d ~ o)[E2(h)
Binary ................ [F8){d ~ o) [E)(b)
Gctal oo [B{d ~ 0)[F2) (0}
Logical Input numeric values are converted to binary
operations and each bit is tested. Result is converted
back to number system used for input, and
then displayed.
B Not ... Reverse of sach bit
.and .. .. Logical product of each bit
or .. .. Logical sum of each bit
X0r- - .. Exclusive logical sum of each bit
xnor Exclusive negative logical sum of
' each bit
Standard Data clear ERERED(Scl)ED
g:l\s::lac:;ns Data input Data [;frequency] ED{DT)

(see page 20)

*Frequency can be omitted.

Data deletion

Data [;frequency] F2(CL)
“Frequency can be omitted.

Result display

Number of data (#) .c...... ET)E)(n)E

SUM (EX) e . [FB)(L)F(Ex)Bg
Sum of squares (£x?) .... E{Z)EHEx%) D
Mean (%) .. . @ (DEV)EN(T ) BB

Population standard dewaimn {xon)
FA(DEV)F2){ xon) Ex)
Sample standard deviation (xox-1)
F(DEV)(E) (x0n - 1)[2)

Regression
calculations -

.| (see page 97)

Data input

F)(DEV)R) (O )2 (Med)

[FE{DEV) (O )El(Max)

[E2){DEV) Eal (O )E)(Miny

‘| Data'clear . | GHEE)SC)ED
x data, y data [;frequency] (F){DT)

*Frequency can be omitted. -

Data deletion

x data, y data {;frequency) F{CL)

“*Frequency can be omitted.

Result dispiay_

| Sum of x (Ex) ..

Number of data (#) ..... EI{E)E)(#)ED
S E(D)E(EX)E
.. EE)E(Ey)Ed

Sumof ¥y (Zy) .

*| Sum'of squares of x (Ex?)

. - EEI(E)E (Zx?) B
: Sum of squares of ¥ (Eyz)
.................................... F5(E)E)(Z y2) e
: Sum of products of x and y (Exy)
............................... FE(Z)FE)(Exy) s
| Mean of x (x) ... F(DEV)EN(X )
TMean oty (F) oo [Fa)(DEV)FI(7) B8,
Population standard deviation of x (xon)
F(DEV)(E{xas) B8
Populallon standard deviation of y (yoz} -
........... eeereeeneeaneenee.. [FR)(DEV)(EE yon) €5

Sample standard deviation of x (xgn-1)
............................... [F4(DEV)E){x0-- 1)1

Sample standard deviation of ¥ {yon-1)
............................... [Fa)(DEVYES){ yon 1))

Constant term of regression formula (A)
............................... [F8)(REG)E{A)E2

Regressicn coefficient (B)

[ED)(REG) [F2) (B) E=e)

Correlation coefficient (r)

............................... @(REG) R (1)

Estimated value of x (£)-

_______________________________ [F&(REG)y data [F)(x) (e
Estimated value of y (5) .~
[FE(REG)x data (7B

Probability

P} e Fel(PQR)EN(P ()
distribution QU v Fe{PQR)EZ(Q()
calculations (7 OO F(POR)E3(R()

LX) o Fe)(PQR}FaI(L ()
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Special,
functions

The latest result obtained in manual or pro-

Ans
gram calculations is stored in memory.” It IS -
recalled by pressing (M),
‘Mantissa of numeric vaiue is 15 drgrrs
Replay ~*After calculation results are obtained, the for-

‘mula’ can be recalled by pressmg either. @ or
®.
+lf an_error is generated, pressmg elther @ or
® will cancel the error and the point where
the error was generated wilt be indicated by a
blinking cursor.

| Multistatement

Colons are used 10 join a series of statements
or calculation formulas. If joined using "' 4"

.1 the calculation result to that point is dlsplayed i

2 Memory

The number of memories can be expanded
from the standard 28. :
Memories can be expanded in units of one up
to 2400 (for a total of 2428). .

Eight bytes are required for one memory. 1

| BR@e) number of memaries [E9. I

Graph function

Graph adjust

Adjusts the ratio of the x-axis and y-axis
ranges to 1:1.

‘Pointer -

coordinate

rounding

Cuts off decimal'part of the coordinate value at
the current pointer loeation and rounds the
value to the appropriate number of significant
digits.

Qriginal

Returns a graph to'its otiginal dimensions after
a zoom, auto range, or graph adjust operation.

Scroll

Scrolls screen 1o view parts of graphs that are:
off the display.

Graph solve

‘eMaximum Value .

Pravides solutions of functions

... EB(ROOT)

o BB(MAX)
sMinimum Value ... [FE(MIN})

sy-Axis Intercept ... FI(Y-ICPT)
eGraph Intersect.......cccooivene FE(I1SCT)
«y-Coordinate at Any-Point... E)(C }E(Y-CAL)

.| ex-Coordinate at Any Paint... [F8)(€3 }FD(X-CAL)

*Derivative ... . (T )[E)(didx)

.| Graph function

Range

""| Graph range settings

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

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

Xscale - Scale of X-axis (space between
e i points)

Ymin ......... Minimum value of ¥

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

Yscale ...... Scale of Y-axis (space between

: : paints)

T, & min ... Minimum value of T/¢

T, 8 max ... Maximum value of T/¢

T, & pitch .. Pitch of T/#

Dual graph
function

Range

 Sets independent range for active graph and
inactive graph. . :

Copy

Draws a graph on the inaciive screen using
the same function for the graph on the actlve
screen. :

Change

| Switches the active-screen graph with the in-

aclive screen graph.:

Dynamic graph

Afunction

DYNA Mode
(see page 232)

.Changes coefficients within a specified range .

and continually draws graphs in accordance

‘| 'with the changes.

Trace

Moves pointer on graph. Current coordinate
location is- displayed.

Table & Graph

function

TABLE Mode”

(see page 242)

Draws graphs for functions and recursion for-
mulas in accordance with a generated numeric

’ !able

Plot

Marks pointer {blinking dot) at any coordinate

| an the graph display.

Line

Connects with a straight line two points creat-
ed with plot furction.

Box zoom

Defines area for zgom in.

Facior zoom

Defines factor for zoom in/zoom out.

Auto range

Automatically sets the y-axis range for drawing
of a graph that uses the entire range of the
y-axis.
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M Program Calculations

Program input

Calculation
mode

Mode that conforms with program specified by:

(s0r] @&(FT] (COMP) (E2({BASE), &(SD),
E(REG), FE{MAT))

Program area

Cursor is moved to the desired program area

specification name (Prog 0 through Prog 9, Prog A through-
Prog Z, Prog r, Prog 8) using & and (@, and
B9 is pressed. :

File editor The operation [FJ{NEW) <file name>> [

specification

displays the data menu.

Program
axecution

Program area -

Execution starts with [ fes(Fal{Prog) program

specification - | area name [B8).
: ) Program area name: Prog O.through Prog 9,
Preg A through Prog Z,
_ ) Prog r, Prog 6
File editor. ' Cursor is moved to the des:red file name

specification

stored in program data using @ and @, and

[F3)(RUNY} is pressed.

Program editing

Program area

Cursor is moved to the desired program area

specification

speciiication name (Prog O through Prog 9, Prog A through !
Prog Z, Prog r, Prog 8) using @ or @, and
B is pressed.
| File editor Cursor is moved to the desired file name

stored in program data usmg (O] and &, and
B9 is pressed. -

Editing

Cursor is moved to position 1o be edited using.

@, ®, @ or &,

*Prass correct key for correctlons

sPress [ for deletions. -

*Press [ B to speclfy insert mode for
insertion.-

Program delete

Deletes specific

Cursor is moved 1o the desired program area

program name {Prog 0 through Prog 9, Prog A through
Prog Z, Prog r, Prog 8} using @ and &, and
F2{DEL)[FH{YES) is pressed.

Clears all Press [B){DEL- A)[F)(YES)

programs

Belete specific
file name stored
in program data

Cursor is moved to the desired file name
stored in program data using @ and @&, and
[F5)(DEL)FI(YES) Is pressed.

. Program

commands
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Unconditional
jump

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

Conditional
Jjumps

If conditional expression is true, the statement
afier "*=" is executed. If not true, execu'(ion
jumps to the statement féllowing next * <™

Tt or A
¥ JC?

Jrue

l—“—l
|.®-ﬁ

Not true
-(F): Formula
{FD: Reiational operator
(8): Stalement
*The reiational operator is:
=, %, >, <, =, =.

Count jumps

‘The value in & memory is increased or
decreased. If the value does not equal 0, the
next statement is executed. If it is 0, a jump is
performed to the statement .ollowmg the next

u‘_‘u “ertar ..‘ L

Increase

When-:\;ﬁ. Jd l _
. %{ e
) When -0
Decrgase When(TOw0 J \l
Dsz Mnea.{ y JL -

When(WD=0.
(&) Statement
(V) Value in memory

Subroutines

-19, A through Z, r, @ or file name). After execu-

Program execution jumps from main routine to
subroutine indicated by Prog # (n=0 through

tion of the subroutine, execution returns to the
point following Prog n in the original program
area.
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Appendix D Error Message Table _

Message

Meahing

Countermeasure

Syn ERROR

(D Calculation formula contains
".an error.
(@ Formula in a program contains
an error.

(DUse @ or ® 1o display the
peint where the error was
generated and correct it

@Use @ or & to display the
point where the error was
generated and then correct the
program.

Ma ERROR

(D Calculation result exceeds cal-
culation range.

{Z)Calculation is performed out-
side the input range of a
function.

@llogical operation (division by
zero, etc.)

(4)Poor precnslon inZ calculatlon
results,-

(8)Poor precision in- differential
calculation results.

{8)Podr precision in integration
calculation results.

{DCannot find results of equation
calculations..

DOOE@
Check the input numeric value
and correct it.
When using memories, check
that the numeric values stored
in memories are correct.
®Try using a smaller value for
Ax (x increment/decrement).
(8 Try using a larger value for #
(number of pariitions).
(HCheck the coefficients of the
equation.

Go ERROR

‘| MNo corresponding Lbl a for

Goto n.
(Z}No program stéred in program
area Prog n.

(DCorrectly input a Lbl # to cor-
respond to the Goto #, or
delete the Goto » if not
required. :

@ Store a program in program
area Prog n, or delete the
Prog » if not required.

Ne ERROR

,-'Nesting of subroutines by Prog

n exceeds 10 levels.

=Ensure that Prog 7 is not used
to return from subroutines to
main routine. If used, delete
any unnecessary Prog n.

*Trace the subroutine jump des-
tinations-and ensure that no
jumps are made back to the
original program area. Ensure
that returns are made correctly.
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Stk ERROR | =Execution of cafculations that . | «Simplify the formulas to keep
: exceed. the capacity of the stacks within:10 levels for.the-
stack for numeric values or numeric: values and 26 levels
stack for calculations. for the calculations.
- +Divide the formula into two or
_ more. parts.
Mem ERROR | () Specified expanded value (D Use to correctly expand
memory does not exist. the number of value
(@) Not enough memory to expand memaories.
value memories spemﬁed @R@EE@OE@I)
number, - *Keep the number of value
(@ Not enough memary to |nput a memories you use for the
function into function memory. operation within the number
@ Not enough memory to create of value memories currently
a matrix using the specified available.
dimension. =Simplify the data you are try-
(8)Not enocugh memory to hold ing to store to keep it within
matrix calculation result. the available memory ca-
(8)Not enough memory to store pacity.
statistical data. *Delete.no longer needed data
(HNot enough memory to input to make room for the new
coefficient for equation. data.
(8)Not enough memory to hold
equation calculation result,
(@)Not enough memory to hold
function input in the Graph
Mode for graph drawing.
i Not enough memory to hold
fenction input in the DYNA
Maode for graph drawing.
() Not enough memory to held
function or recursion input in
the TABLE Mode.
Arg ERROR | Incorrect argumnent specification | Correct the argument.
for a command that requires an | «Sci #, Fix #. n = integer from 0
argument. through 9.

eLbl n, Goto n: n = integer from
0 through 9.

*Prog n: n = 0 through 8, A
through Z, r, 8.

*Defm n: # = integer from 0 up
to the number of remaining
bytes.

Dim ERROR | elllegal dimension used during *Check matrix dimension.

matrix calculations.
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Appendix E Input Ranges

TRANSMIT Problem with cabte connection or| *Check cable connection.
ERRQR! parameter setting during data +Check to see that the parame-
- communications. ters of the sending unit and
’ ) receiving -unit are identical,
RECEIVE Problem with cable connection or | *Check cable connection.
ERROR! parameter setting during dala +Check to see that the parame-
- communications. ters of the sending unit and-
_ receiving unit are identical.
MEMORY Memory of receiving unit became | *Delete some data stored in the
FULL! full during program data commu-

nications,

receiving unit and try again.
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. - Internal
' . N
Function | - lnput range digits Accuracy otes
sinx | (DEG)Ixl <9 x 10°° As arule, | However, for tanx:
cosxy | ({RAD)Ixl <5x% 107rrad 15 gigits accuracy is| lx| 802+ 1):DEG
tanx | (GRA)Ixl <1 x 10'*grad 9= 41 atthe | 1x1 s7/2(2n+ 1):RAD
12th digit. 4 x| %100(2n+1):GRA
. ain -1 ’
SN ikl =1
cos'x Y .
tan |xl<1x 1010
sinhx ) Note: For sinh and
coshx Ll 5230'25850,9299 tanh, when x =0, errors
” “ are cumulative and
100 -
tanhx | Ixl<1x10 accuracy is affecied at
a certain point.
sinh x| 1x] <5109 '
‘cosh-'x | 1=2x<5%x 1099 ” ”
tanh x| Ixl<1
09X 14,90 ®<xetx 10 " »
Inx
10° —1x10‘°°<x<100
e — 1510100 .- "
<x=230.258509298
Vi O=x<1x 101
22 fxl<1x10%
1y lxl <1100, x%0
¥ | Ixl<1x 100
x! D=x=69 '
(x is an integer)
Result<1x 1010 - -
nPr | n, r{n and r are integers) M "
nCr Q=r=n,
n<1x1010
Pel (x, ») VX242 < 1x 10100 - "
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Function

Input range

Internal
digits

Accuracy

Notes

Function

fhpht rar'\-ge”

Rec
{r. 6)

O=r<1x 1090

(DEG) 18] <9x 10
(RAD) [8] <5x107 wrad
(GRA) il <1x10'°grad

15 digits

As a rule,
accuracy is

+1 at the
12th digit.

However, for tand:
181 %90(2n + 1):DEG

{01 b mi2(2n + 1):RAD

161 % 100(2n + 1):GRA

or 1

—
PERT]

lal, b, c<1x10‘°"
O=<b, ¢’

x| <1x 101
Hexadecimal display:
lxl=1x107

BASE-N

Values after variable within following range:
DEC: — 2147483648 <x<2147483647
BIN: 1000000000000000 < x
=1111111111111111 (negative)
O=x=0111111111111111 {0, positive)
OCT: 20000000000 =x= 37777777777 (negatwe) .
v O=sx= 17777777777 (0, positive) e
HEX: 80000000 = x = FFFFFFFF {negative)
0=x= 7FFFFFFF (0, positive)

~ (Jf’)

x>0

—-1x 10 < ylogx< 100
x=0:y>0

x<0:

Y= n,2 7 (nis an 1nteger}

However;

-1 ><10’”°<%log Ix1<100

=

y>0:xx0 ;
~1x10'0< = Iogy<100

y=0:x>0

_ y<0ix=2n+1, %

{n=0, nis an integer)
However;

-1x 10‘°°<%log 1yl <100

ab/c

*Resulis

Total of integer, numerator
and denominater must be

within 10 digits (includes
division marks).

efnput

Result displayed as a
fraction for integer when
integer, numerator and

denaminator are less than

tx 1010

SD
(REG)-

fxl<1x10%°
iypl<1x10%
Il <1x101%0
xon, yan, X, ¥, A, B, r:

nx0

Xgn-1, yon-1:n%0, 1
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*Errors. may be cumulative with internal contlnuous calculatlons Such as (x)'). vy,

Yx sometlmes affecting accuracy.
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Appendix F Specifications

Model: fx-9700GH

Calcul

Basic calculation functions: :
MNegative numbers, exponents, paremhetlcal add|t|om'subtrac1:onlmuhlpllcatlonfdlwsmn
(with priority sequence judgement function —. true algebralc logic).

Built-in.scientific functions:

Trigonometric/inverse trigonometric functions (units of angular measurement: degrees,
radians, grads); hyperbolicfinverse hyperbolic functions; logarlthmlclexponenual functions;
reciprocals; factorials; square roots; cube roots; powers; roots; squares, decimal
sexagesimal conversions; permutations/combinaticns; x; random numbers; internal round-
ing; fraction functions; engineering and engineering symbol (11 types) calculations; negative
signing; exponential notation input; parenthetical calculations; coordinate transformations;
number of decimal ptace and significant digit specification

Differentials: Extraction of derivative using differential from center point.
Integrations: Using Simpson's rule.
E Calculations: Calculation of partial sum of sequence (a,)

Complex Number Calculations:

Addition, subtraction, multiplication, division, reciprocal, square rcot, squaring, absolute
numberfargument calculatiens; conjugate complex number extraction; real number part/
imaginary number pari extraction

Statistics:

Standard deviation: number of data; mean; standard deviation (two types); sum; sum
of squares; statistical calculation of mode, median, maximum value, minimum value; nor-
mal distribution calculation

Regression: number of data; mean of x; mean of y; standard deviation of x (fwo lypes),
standard deviation of y {two types); sum of x; sum of y; sum of squares of x; sum of squares
of y; sum of square of x and y; fixed term; regression coefficient; correlation coefficient;
estimated value of x; estimated value of y

Matrix Calculations:
Addition, subtraction, multiplication, division; scalar product; transposed matrix; deter-
minant; matrix inverting; matrix squaring; matrix row operations; dimension specification

Equation Calculations:
Solutions for linear equations with two through six unknowns, quadratic equaticns, and
cubic equations; recall of equation coefficients and soluticns

Valug memories: 28 standard, expandable up to 2,428
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Calculation range:
1 x 10-% 10 9.99999959999 x 10% and 0. Internat operation uses 15-digit mantissa.

Exponential display: Norm 1: 10-2 > {x|, lxi = 10"
Norm 2: 10-31 > x|, lx| = 10®2

Rounding:
Performed according to the specified number of S|gn|f|cant dlglts and number of specn-
fied decimal places. ‘

Graph functions

Built-in function graphs {rectangular and polar coordinates):
(40 types) sin, cos, tan, sin~', cos~', tan"‘ S!nh cosh, tanh, smh 1, cosh-1, tanh—?, log,

In, 10%, &5, x2, ¥ , %, x~

Graph types: Rectangutar coordinate graphs: y=j(x)
Polar coordinate graphs: r=f(8)
Parametric graphs: (x, »)={}{T), g(T))
Inequality graphs: (y>f{(x), y<f{x). y>f(x) y=f(x)
Integral graphs
Probability distribution graphs
Single-variable statistical graphs (bar hlstograms Ilne graphs normal
distribution curves}
Paired-variable statistical graphs (regressmn line, loganthmlc regressmn"_
_curve, exponemlal regressmn Curve; power regression curve) .

Gra'ph memofy Graph function storage, editing, selection, drawing, solve (roots, max:
imuin and minimums, y-intercepts, intersect values Yor two graphs coordinate values at
any point, derivative at any- pomt} .

Graph functions:
Range specification; overwrite, trace piut Ime scrall, zoom, box and factor zoom( xf,
x /i, Criginal, Adjust, Coordinate rounding) capabilities . :

Pual Graph:
Range settings for left and right side graphs: graph drawing in main window; copy func-
tion; change function .

Dynamic Graph:
Storage, editing, selection, drawing of Dynamic Graph functions; variable drawing speed,
seven builtin Dynamic Graph funclions

Table & Graph:
Input and editing of functlonslrecursmn formulas; value tables; graph drawing; number
table delete, insert, append
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Programming:.
Input, storing, recall, execution of programs in program area; program editing, |nser1 de-
lete; storage for up to 38 programs (Prog 0 to 9, Preg A to Z, Prog r, Prog 6)

File Editor:

File name storage, search program data mpul search, execute; file namefprogram data.

edit, insert, delete; password function

Program commands: Unconditional jumps: Golo, Lbl
Conditional jumps: =, 4, logical operators (=, =, >, <, u,s)
Jumps with count: Isz Dsz
Subroutme calls: Prog, up to 10 levels of nestmg

Number of stored programs 38 maximum (PO o P9; PA to PZ Pr, Po)
Check funections: Program checking, debugging

Program area: 24,000 bytes maximum

{Program communications

Communication functions: T

Communication of all memory contents: programs, filg names and Frle Editor contents,
Function Memory contents, Matrix Memory contents, smgle variable and paired-variable
statislical data, value memory and extended memaory contents, graph range parameters,
zoom factors, Table & Graph data, graph functiens, Dynamrc Graph-functions, equation
coefficient values . : U s

Communication method: Start-stop (asynchronoué), half-duplex.
Transmission speed: 1200 2400 4800 9600 (BPS}

Parity: Even, odd none

Bit length: 8 bits

Stop bit:
Send: 2 bits
Receive: 1 bit
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Display system: : :

21-character x 8-line liquid crystal display;. 12-digit mantrssa and 2+ drgrt exponent 1or cal-
culations; displays bmary, octal, hexadecimal, sexagesimal values; fraclion, complex
number . .

Power supply: Main: Four AAA-size batteries (LRO3 {AM4) or R03 (UM-.4))'
Memory protection: One CR2032 lithium battery

Power consumption: ' 0. 1W

Batlery hfe Mam Approxlrnalely 650 hours wlth battery type LHOS (AM4)
Approximately 350 hours with battery type R0O3 (UM-4) .
Approximaltely 2 years (power switch offy with battery type LF!OS
(AM4YR03 (UM-4) . .
Memory protectron Apprqxrmately 15 months SE

Auto power off:
Power is automatically switched off approxrmately Six mmutes after Iast operatron except
when drawing dynamic graphs. ' .

Ambient temperature range: 0°C ~40°C (32°F ~ 104°F}) :
Dimensions: 20mmH:x 85mmW x 172.5mmD (3a”H x 3%/"W x 6%/4"'D)
Weight: 218.5g (7.702) inclading batteries - -~ -

Accessories: Hard case
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Absolute value | ZI, 35, 63, 85

Active/lnactive screen 219

All clear{AC), 1

Alpha function, 15 18, 19
Alpha Key, 15

Alpha lock, 15

and, 51, 71

Angular measurement, 18, 25,

60
Answer(Ans Function}, 19, 31
Antilogarithm, 17, 81
Argument (Arg), 85
Arithmetic calculations, 58
Array memory, 285
Assignment Key, 18, 37
Auto power off, 323
Auto range function, 209

bibinary), 50, 70
Bar graph, 164
BASE,

arithmetic operations, 7C
conversions, 70
logical operations, 71
nagative values, 70
BASE Mode, 20, 48, 70, 71
BASE mode calculations, 20,
48
Battery replacement, 320
Battery,memory back-up, 322
Bin(binary), 49, 70
BFS, 300

Calculation bytes, 54

Calculation executlon display,
56

Calculation mode(CAL mads},
24

Calculation priority sequence
51

Calculations using parentheses
18,52

Capacity Key, 16, 254

Central difference, 75

Clear memory, 28

Clear menu, 28,

Clear statistical memonee 28

Clear valle memory,38

" CLR(clear), 18, 28

Colon(), 32, 278

Column, 124

Combination, 35, 65

Comma Key, 18 . -

COMP Modg, 20 7

Complex number calculation,
18, 84 '

- Conditional jumps, 281

Conjugate complex number, 86

Conneact type graphs, 22 185

Connection, 296

Constant term A, 102, 106

CONT Mode, 21, 27

Continuous calculations, 33

Contrast, 21, 27

Coordinate conversion
{PoleRec), 36, 64

Coordinate for a given paint,
182

Coordinate function menu
({CCRD), 36

Coordinate rounding (RND),
212

Copy, dual graph, 222

Correlation coefficient r, 102,
106

Cosing, 17, 80

Count jumps, 283

Cube root Key, 17, 83

Cursor Keys, 16
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d(decimal), 50, 70
Data communications, -
ALL, 301 . :
Back Up, 315
Dynamic Graph, 313
Editor, 305
Equation, 309
Facter, 301
Function Memory, 303
Graph Function, 303
Matrix, 303 _
Program, 303
Range, 301
Statistics, 309
Table, 309 ,
Variable Memory, 309 :
Data recall, 42, 43, 44, 45 46,.
47
Data type selectlon screen, 299
Dec{decimal), 49, 70
Decimal Key, 18
Decimal places, 25, 68
Defm, 19, 38, 164
Degrees, 25, 60
Degrees-minutes-
seconds(DMS), 35
Delete Key, 19, 30
Delete matrix, 116
Derivative, 75

Cerivative for a given point, 184-

Determinant, 130

Differential calculation, 16, 75

Direct Search, 273

Display format, 18 28, 55 66
68

Dispiay result command 32
261, 278 .

DRAW mode, 22, 163 16?‘

DRAW TYPE, 22,185 .

Drawing graphs from memory, . .

175

Drawing speed, dynamic
graph, 240 -~ -

Dsz, 279, 283

DT xly,f), 44

Dual graph (DUAL GRAPH)
23,218

DYNA Mode, 20, 232

Dynamic graph, 232 .

Editing, 29

Editing file data, 276

Editing graph functions in
memory, 174 -

Editing table data; 244, 253

Engineering mode, 27,67

Engineering symbols, 36, 67 Do

EQUA Mode, 21, 136 :

Error messages, 30, 52, 54
283, 332

Estimated value of x (y) 102,
106 -

Execute Key, 19

EXIT Key, 16 B

EXP mode, 23, €9, 108 167

Exponent Key, 19, 58

Exponential display formats, 27,
55, 66, 68 :

Exponential functions, 61

Exponential Kay, 17, 61

Exponential regression, 99, 108

F End, 47

F Pitch, 47

F Result, 47

F Start, 47 ‘ IR
Factor zoom func’zlon 203
Factorial, 35, 63

File Editor Mode, 265

File name, 266

Fix, 25, 68
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Fraction extracticn, 35, 63
Fractions, 17, 66 '

Function delete, 41

Function list, 41

Function memory; 40, 216
Function mernory meny, 18, 40
Function recall, 41 ' '
Function reference, 325-
Function store, 40

Function table, 21, 244

Goto, 279, 281
Gradients/Grads, 25, 80
Graph adjust (SQR), 211
Graph Key, 16

GRAPH Maode; 20, 169 218
Graph scroll function; 199

Graph sclve (G-SOLV), 18, 177

Graph-Text Key(G-T), 16, 51
GRAPH TYPE, 22, 151 -
Graphic display, 51

Graphic function display setting

(GRAPH FUNC), 23
Graphing, 146 : -
Graphing, built-in scientific:

" functions, 151, 154
Graphing, manually entered

functions, 152 155 157,

158 ‘

Graphing examples, 215

hthexadecimal), 50, 70

Hex{hexadsecimal), 49, 70

Hyperbalic functicn, 34, 62 -

Hyperbolic function menu(HYP)
34,62

icon, 20 | -
Imaginary number- part 86
Increasing value memories, 38
INEQ Mode, 22, 158+
Inequality'graphs 158
Initialize, 324 et
Initialize, range, 150, 219
Input capacity, 54 C
Input format for matrix data
114 :
Input ranges, 335
Inputting, 28
Insert cursor, 19, 8_0 ‘ K
Insert Key, 19,30 - - = *;-_f
Integer, 35 e
Integraiion calculations, 17 7
Integration graphs,; 161 '
intersection fot two graphs
181 . -

Inverse hyperbolic funiction, 34; -
62 ‘

Inverse matrix, 132
Isz, 279, 283

Jump Command Menu, 279
Jump commands, 281

Keyboard, 15

m _

Label(Lbl), 279, 281

LIN mode, 23, 97, 108, 16?

Line function, 195 .

Line graph, 166"

Linear eguations with 2~-6
unknowns, 21, 137 ks

Linear regression, 97, 106

LINK Made, 21,:298 3
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In, 17 Lo

LOG mode, 23 98 107 167

Logarithm, = - .
commaon,: 17,.61 P
natural, 17, 61

Logarithmic functions; 61 =

Logarithmic regression, 98 107

Logical operations, 50, 717

Low battery_ message 320v 2

{IM]Disp] Key se‘{tmg(M DISP/
COPY), 24, 317 !

Main Menu, 20 -

Main routine, 284

MAT Mode, 20, 112

Matrix answer memory(iMat
Ang), 113 :

Matrix calculations, 20,7112,
127

Matrix dimensicon, 115

Matrix editing screen, 1 17

Matrix list, 113 '-

Maximum value for input data
96, 104

Maximums/minimums, graph
s0ive, 179

Mean of data, 95, 102

Median value for input data
96, 104

Minimum value for mput data
96, 104 r

Mode Display Key, 16 : -

Mode value for input data 96 -

Modifying a matrix; 117

Muiti replay, 34 :

Muitistaternents, 31

Neg 57,70 .. 7.
Negative values, 19
Nesting, 284

Newline Function, 19, 32, 279 -

NON-({DRAW} mode, 23 -

NON-(STO) mode, 22, 90, 87~

Norm 1(Norm 2) mode, 26 55‘
68

Normal distribution curve, 166
Normalized variate t(x ) 96 104
105, 162 :
Not, 51, 71 - ff‘-'?"
Number of-bytes, 54, 264
Number.of dataiitermns; 91, 92
Numeric funchon menu(NUM)
35 :

ofoctal), B0, 70 .

Qct(octal), 49, 70

or, 51,71 : '

Overdrawmg graphs 152 153
159

Overflow, b4, 332

Overwrite Furiction, 213

Paired-variable statistic’
calculation(BEG MODEL)
20, 23, 97 g

" Paired-variable statistical

graphs, 167
Parameters, communlcanons
300
Parametric graphs, 157
Parity, 300
PARAM mode, 22, 157
Password, 267, 308
Permutation, 35,.65 -
Pi (r) Key, 19-
Plot, point, 192
Flot function,; 182" -
Plot type graphs, 22, 185 -
Ply Coef, 44
Ply - X1(X2, X3}, 46
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Pointer, 170, 186, 192 196
202 .
POL mede, 22, 154

Polar coordinate graphs,_1 54 .

Polar coordinates, 36, 84
Power Key, 18, 81 L
Power regression,=100, 109
Power supply, 320
PRGM Mode, 21, 258
Primary functions, 15 .
Probability distribution. graphs
96, 162 : :
Probabwlity/Z function menu
(PRB), 35, 81
Program, 258
Program area, 260"
Program commands, 19, 278
Program function menu, 278
Prompt command for value
input, 261, 278

Punctuation Symbol Menu,280 -
PWR meode, 23, 100, 109, 167"

~ Quadratic/cubic equations, 21,
46, 140 '
Quit Key, 16

Radians/rads, 25, 60. -
Random number, 35 .
Range Key, 16, 146, 219
Range of graph, 146, 219
Range parameter screen, 146
219
Real number part, 86
Receivé data, 299
Reciprocal Key, 18, 63
RECT mode, 22, 151"
Rectangular ccordinates, 36,
64 .

Rectangular coordinates
graphs, 161 . = -

Recursion formula, 21, 249

Recursion type, 249

REG Mode, 20,97 -

Regrassion, 20, 23, 97 106

Regression/Estimated. Value
Menu, 102

Relational operator, 280 282

. Reiational Operator Menu, 280

Replay function, 16, 33
RESET Maode, 21,323 -
Root Key, 18, 61 o
Roots, graph solve, 178
Rounding, 35,68 . .. -
Row+, 118,120,292 "~

x Row, 118, 119, 291

x Row+, 118, 119,281 . -
Row operaticn, 118

Scalar product 119 129, 291

Sci, 26, 68 ;

Scientific functions; 18, 34

Secrsen copy function, 317 -

Screen Copy Key, 16,.317 -

Scroliing graphs, 190 v

SD Mode, 20, 90

Search for afile, 272

Search for data, 274

Send, data, 299 .

Sequential search, 273

Set up display, 21 -~ . :

Set up dlsplay function key :
menus, 22 . .

Set up Key, 16

Shift Key, 15

Shifted functions, 15

Sigma(Y) calculations, 35, 81

Significant digits, 26, 68

Sim Coef, 44
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Sim XY, Z, T, U, V), 45

- Simultaneous graphing(SIMUL

GRAPH), 23, 175
Sine, 17, 60
Single-variable statistical
graphs, 163
Specifying the value range,
154, 158, 168, 160
Speed(BPS), 300
Square Key, 17, 63
Square Root Key, 17, 83
Squaring a matrix, 133
Stacks, 52
Standard deviation, 20, 90, 103
Standard normal distribution
curve, 162
Statistical calculations,
paired variables, 20, 23, 97,
106
single variable, 20 90, 103

Statistical data memory, 22, 92,

100

‘Statistical data storage(STAT -

DATA), 22, 90, 92, 97
Statistical graph drawing{STAT -
GRAPH), 22, 1863, 167

-Statlstlcal/Representatlve _

Menu, 95
STO mode, 22, 92, 100

‘Subroutines, 284

Sum Data Menu, 96, 102
Swap, 118, 290
Switch, dual graph, 224

|

T 6 mn (mx, pchj 43

Table and graph mode, 21 '242 -

TABLE Mode, 21, 242~
Tangent, 17, 60

Text dispaly, 51

Text messages, 289

Time calculaticn, 36

-Trace function, 186 -

Transposing a matrix; 131 -

_ Trigonometric functions, 17, 60

Trigonometric functions,
inverse, 17, 60

True algebraic logic, 51

Type A function, 29, 51

Type B function, 29, 32, 52

Uncenditional jumps, 281

Value memoh}, 37

Variable Data (VAR) menu, 18,
42

Variable Key (X,6 T) 17' 75,
152

X fct, Y fct, 43

- X'min (max, scl), 42

Xnor, 51, 71
Xor, 51, 71

. y-intercepts, graph solve, 180
- Y.min{max, scl), 43

Zoomy; Box, 201, 227
Zoom factor, 205, 229

“Zoom functions, 201, 227
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Key Index Key Index

. - combined combined ‘ . combined combined

Key  Primary Function -7 with with - Key  Primary Function with with
Trace  Turns trace function on/off, ) ‘ ® Moves cursor to right. Scrolls
Selects 1st function Tenu item. - screen. Press after EXE to display|

Zoom | Turns 200m function on. . calculation from beginning. | . _
Selects 2nd function menu item. Zdx A | Allows input of variablesX,8, | Provides numerical "Enters letter A.

Plot — |Turns plot function on. andT.. o | integral solution. ;
Selects 3rd function menu item. - 19° B | Press before enteringvalue to | Press before entering Enters letter B,

calculate.common logarithm. - | exponent value of 10,

Line |Turns lie function on.
Selects 4th function menu item. € & | Press before entering value to.' | Press before entering ** - | Enters letter C.-
Clears the graph screen. [T_n—] calculate natural logarithm. - | exponent value of e.

-1

o

o,
5

Selects 5th function men item.

Pl i
| o

.Press before entering value to | Press before enfering value| Enters letter D.
calculate sine. to calculate inverse sine. :

g

Coord  [Displays graph coordinates.
Selects 6th function menu item.

o
a
@
&
m

Press before entering value to  Press before entering value| Enters-letter E.

Enters number9. e Enters letter 0.
Maves cursor to left. Scrolls ) e . s .
screen. Press after EXE to
display calculation from end.

Activates shift functions of calculate cosine. to calculate inverse cosine. _
other keys and function menus. “"-’F Press before entering value to | Press before entering value | Enters letter F.
Lo |Allows entry of alphanumeric | Locks/Unlacks entry of (£an ] | calculate tangent. to calculate inverse tangent.
ALPHAI characters shown in red. alphanumeric characters. dz. G | Press between eniering fraction Displays improper Enters letter G.
- - - b | ’ i imat. i L e B -
auT_ Backsteps to the previous Returns directly to the valus. Converts fraction to decimal. | fraction.
menu. : initial screen of the mode. Y H | Pressafter entering valueto =~ | Press before entering value | Enters.letterH. -
: - - = | l C - | to calcutat t. T
SETUP - |Returns to the Main Menu . Shows the set up display. X" | .| caloulate square. ¢ o |tocaloutate square roa AR
@] ] i 7 - . q"_ ! | Enter open parenthesisin | Press before entering value | Enters letter L.
odx - |Switches display between Provides graphic integral . | Enters colon:" [ }( ] formula, to caloulate C”?? ro_gt. S FRRS LY
graph & ext screens. | solution. R = 7~ | Enter close parenthesis in Press after entering value- | Enters fetter J.
d/éx v |Activates graph function.: - . |Provides numerical Enters character L formula. o calculate reciprocol. i
- |differential solution. . (r T L . K | Assigns value to a value Enters comma. * © - | Enters letter K.
c=v @ | Displays range parameter Displays the graph solve | Enters character ( > ] MeMOry name. S e SV I
input screen. menu. . 18 L | Press between two values to. | Press between entering | Enters letter L.
caPa_;  [Displays current mode settings. | Press and hold to display ‘Enters semicalon. g}afli{gts ec:ond valuergxponen.t : ;?AU;&OSOiOJny& y _t(_) ghow : .
- [{press & hold) Transfers screen | remaining memory - e - R : : ‘ :
shot to-personal computer, | capacity. PRGM M | Enters number 7. Disptays program _ Enters letter M. .
@D Maves cursor upward. Switches to next function ek ,corqmand ment... .- o
Scrolls screen. fn trace mode. N | Enters number 8. " Enters letter N.
Moves cursor downward. Switches to next function s
1)) Scrolls screen, in trace mode. S
<

UZ
mm
-

Deletes character at current. . | Allows insertion of char-
cursor location. acters at cursor location,
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Key Index

combined
with [sHiFT]

fﬁmbined

Key Primary Function
Trace \Turns trace function on/off.
Selects 1st function menu item.
Zoom  Tyrns zoom function on.

[}

Setects 2nd function menu item.

I
[
(34

Turns plot function on.

Selects 3rd function menu item. -

Sl
!

Line — Turns line function on.
Selects 4th function menu item.
Cis

@

|Clears the graph screen. - . -
Selects 5th function menu item.

)
1
d

Displays graph coordinates.
Selects 6th function menu.item.

7]
z
B[

Activates shift functions of *
other keys and function menus.

=
[
[=}
Q
-

H

Allows entry of alphanumeric
characters shown in red.

Locks/Unlocks entry of
alphanumeric characters.

=]
c
3

m
x*
!

Backsteps to the prewous
menu:

Returns directly to the:

initial screen of the mode.

w
q
c
-l

H

Returns to the Main Menu .

Shows the set up display. |- ‘

g
g

@
L

Switches display between
graph & text screens.

* | Provides graphic integral

solution.

Enters colon:”

<
a
>
bl

[
o
o
T
=

Activates graph function,

Provides numerical
differential solutlon. .

Enters character

Displays range parameter

Esaw § Dispiays the graph solve .| Enters character
input screen. ment. le-
capa ;  |Displays current mode settings. | Press and hold to dlspiay' Enters semicolon.
-|(press & hold) Transfers screen remaining memory - o
shot to personal computer, - |capacity.
@ Moves cursor upward. Switches ta next function
Scrolls screen. intrace mode. - : :
Moves cursar downward. Switches to next function
@ Scrolls screen, in trace mode. :
Moves cursor to left. Scrolls
1)) screen. Press after EXE to

display calculation from end.
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X
O
<

Primary Function

combined
with SHIFT

Key Index

win

®

Moves cursor to right. Scrolls. .
screen. Press after EXE to display
calculation from beginning.

[
&
b

< :
S

Allgws input of varfables X,0,
and T.

|/ Provides numerical
_| integraf solution.

Enters letter A.

-
o

®
m

| Press beforé entering value to

: ue to | Press before entering Enters letter B.
calculate commaon logarithm. | -exponent value of 10. -
€ _C | press before entering valueto Press before entering Enters letter C.-
calculate natural logarithm. | exponent value of e.
sin” D

o

‘Press before entering value to

calculate sine.

Press before entering value
1o calculate inverse sine.

Enters letter D.

[+]
[+
]
m

Press hefore entering value to
calculate cosine.

Press before entering value
to calculate inverse cosine.

Enters letter E.

g
3,
T

Press before entermg value to”
calculate tangent.

‘Pressbefore entering value
to calculate inverse tangent.

.Enters letter F.

S
o

g

a%

Press between entering fraction
values. Converts fraction to decimal. -

Displays i |mproper
fraction.

Enters lefter G-

ﬁ

Press after entering valugto.
calculate square. .- - . ..

Press before entering value
to calculate square root. -

Enters letter H.. ‘.;

z_“]

E]

Enter open parenthesisin
formula. |

‘Press before entering value
to calcufate cube root.

Enters letter |.

i
[

]

Enter ciose parenthesis in
formula;

Press after entering vilie-
to calculate'remprocol. T

Entérs latter J.

~

;I]

Assigns value 10 4 value
Memory name.

Enters comma. = - :

Enters letter K.

4?

a

Press between two values to
make second value exponent
of first. .

Press between entering
values for x.& y 1o show
xth root of y.

Enters fefter L.

PAGM M

Enters number 7.

Displays program
command menu.

Enters letter M.

Enters number 8.~

Enters letter N.

@JEH

Enters Aumber 9.

Enters’letter O,

=
(]

»)
m
-

Deletes character at current
cursor location.

| Allows insertion of char-

acters at cursor location,
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Key Index

.combined
with

‘(‘:v?tnr:bined

Key Primary Function
orem | TUTTIS pOWET 0N, Turns power off:
Clears the display.

CMPLX P

Enters number 4.

Displays the complex

number calculation menu,

Enters letter P.

0.0

Enters number 5.

menu,

Display built in function

Enters tetter Q.

=
E+]
I

Enters number 6.

Displays variable data
menu.

Enters letter R.

Multiplication functicn.

Enters letter S.

BR-

Division function.

Enters letter T.

ORG U

Enters number 1.

Sets/converts unit of ang-
ular measurement.

Enters letter U.

2
<

Enters number 2.

Displays menu of display
format choiges.

Enters letter V.

=]
5
3

Enters number _3.‘

Displays memary clear
menu. - )

Enterrs letter W. 7

Addition function.

Specifies positive vaiue.. -

Enters letter X.

10

Subtraction function.
Specifies negative value.

Enters letter Y.

=
:

g

Enters number Q.

Displays function
memory meny,

Enters letter Z.

o
=N

m

]

Enters decimal point.

Shows memory status.

Enters open
bracket.

=

g

Allows eatry of exponent.

Iriputs value of pi.
Enters pi symbol.

Enters close
bracket. -

g
8
R

Enter before value to
specify.as negative.

Recalls most recent
calculation result. - -

Enters a blank

space.

B

Displays result of calcuiation.

Inputs a new line.

—350—

MEMO



	Handling Precautions
	About This Manual
	Chapter 1 Getting Acquainted
	1-1 Keys and Their Functions
	The Keyboard
	Key Operations

	1-2 Modes
	Set Up Displays
	About Function Key Icons

	1-3 Basic Set Up
	To Specify the Unit of Angular Measurement
	To Specify the Number of Decimal Places
	To Specify the Number of Significant Digits
	To Specify the Display Format
	To Specify the Engineering Mode
	To Adjust the Contrast of the Display

	1-4 Basic Operation
	Using the Clear Menu
	Inputting Calculations
	Editing Calculations
	Answer Function
	Using Multistatements
	Multiplication Operations without a Multiplication Sign
	Performing Continuous Calculations
	Using the Replay Function
	Built-in Scientific Functions
	Value Memories
	Increasing the Number of Value Memories
	About Memory Names

	1-5 Using the Function Memory
	Variable Data (VAR) Menu

	1-6 Using the BASE Mode
	1-7 Graphic and Text Displays
	1-8 Technical information
	Calculation Priority Sequence
	Stacks
	Value Input and Output Limitations
	Input Capacity
	Overflow and Errors
	Exponential Display
	Calculation Execution Display
	When Errors Keep Occurring


	Chapter 2 Manual Calculations
	2-1 Arithmetic Calculations
	Calculations Using Parentheses

	2-2 Units of Angular Measurement
	2-3 Trigonometric and Inverse Trigonometric Functions
	2-4 Logarithmic and Exponential Functions
	2-5 Hyperbolic and Inverse Hyperbolic Functions
	2-6 Other Functions
	2-7 Coordinate Conversion
	2-8 Permutation and Combination
	2-9 Fractions
	2-10 Engineering Symbol Calculations
	2-11 Number of Decimal Places. Number of Significant Digits, 
Display Format
	2-12 Calculations Using Memory
	2-13 BASE Mode Calculations
	Conversions
	Negative Values
	Arithmetic Operations
	Logical Operations


	Chapter 3 Differential, integration, and ~ Calculations
	3-1 How the Unit Calculates Differentials
	To Perform a Differential Calculation

	Applications of Differential Calculations
	3-2 How the Unit Calculates Integrations
	To Perform an Integration Calculation
	Application of Integration Calculation

	3-3 _Calcuiations
	Example _Calculation
	_Calculation Applications
	_Calculation Precautions


	Chapter 4 Complex Numbers
	4-1 Before Beginning a Complex Number Calculation
	4-2 Performing Complex Number. Calculations
	Arithmetic Operations
	Reciprocals, Square roots, and Squares
	Absolute Value and Argument
	Conjugate Complex Numbers
	Extraction of Real and Imaginary Number Parts

	4-3 Complex Number Calculation Precautions

	Chapter 5  Statistical Calculations
	5-1 Single-Variable Statisticai Calculations
	To Enter the Standard Deviation Mode without Data Storage
	To Enter the Standard Deviation Mode with Data Storage
	Performing Single-Variable Calculations

	5-2 Paired-Variable Statistical Calculations
	To Enter the Regression Mode without Data Storage
	To Enter.the Linear Regression Mode
	To Enter the Logarithmic Regression Mode
	To Enter the Exponential Regression Mode
	To Enter the Power Regression Mode
	To Enter the Regression Mode with Data Storage

	5-3 Things to Remember during Statistical Calculations
	5-4 Examples of Statistical Calculations
	Linear Regression
	Logarithmic Regression
	Exponential Regression
	Power Regression


	Chapter 6 Using the Matrix Mode
	6-1 Before Performing Matrix Calculations
	To enter the Matrix Mode
	Matrix List
	Matrix Input
	Deleting Matrices

	6-2 Modifying a Matrix
	Before Modifying a Matrix
	Row Operations
	Modifying the Contents of a Matrix
	Deleting, Inserting, and Adding Rows
	Deleting, Inserting, and Adding Columns

	6-3 Matrix Calculations
	Arithmetic Operations
	Calculating a Scalar Product
	Determinants
	Transposing a Matrix
	Inverting a Matrix
	Squaring a Matrix

	6-4 Matrix Operation Precautions

	Chapter 7  Equation Calculations
	7-1 Before Beginning an Equation Calculation
	To Enter an Equation Calculation Mode
	To Clear the Equation Memories

	7-2 Linear Equations with Two to Six Unknowns
	To Enter the Linear Equation Mode for Two to Six Unknowns
	To Solve a Linear Equation with Three Unknowns
	Changing Coefficients
	To Clear All the Coefficients

	7-3 Quadratic and Cubic Equations
	To Enter the Quadratic/Cubic Equation Mode
	To Solve a Quadratic or Cubic Equation
	Quadratic Equations that Produce Multiple Root (1 or 2) Solutions or Imaginary Number Solutions
	Changing Coefficients
	To Clear All the Coefficients

	7-4 What to Do When an Error Occurs

	Chapter 8 Graphing
	8-1 About the Graphing Function
	Specifying the Range of a Graph
	Initializing the Range Parameter Display Settings

	8-2 Rectangular Coordinate Graphs
	Graphing Built-in Scientific Functions
	Overdrawing Built-in Function Graphs
	Graphing Manually Entered Functions
	Overdrawing Manually Input Graphs
	Specifying the Value Range

	8-3 Polar Coordinate Graphs
	Graphing Built-In Scientific Functions
	Graphing Manually Entered Functions
	Specifying the Value Range

	8-4 Parametric Graphs
	Specifying the Value Range

	8-5 Inequality Graphs
	Overdrawing Inequality Graphs
	Specifying the Value Range

	8-6 Integration Graphs
	8-7 Probability Distribution Graphs
	8-8 Single-Variable Statistical Graphs
	8-9 Paired-Variable Statistical Graphs
	8-10 Storing Functions in Memory
	To Access the Graphic Function Memory
	Graph Function Types
	Editing Graph Functions in Memory
	Drawing Graphs from Memory

	8-11 Graph Solve
	To Display the Graph Solve Menu
	To Determine Roots
	To Determine Maximums and Minimums
	To Determine y-intercepts
	To Determine Points of Intersection for Two Graphs
	To Determine a Coordinate (x for a given y/y for a given x) 
	To Determine the Derivative for a Given Point

	8-12 Other Graph Functions
	Setting the Type of Graphing Method
	Trace Function
	Scrolling Graphs
	Notes on Using the Trace Function
	Plot Function
	Line Function
	Graph Scroll Function
	Zoom Functions
	Before Using Zoom
	Box Zoom Function
	Using the Factor Zoom Function to Enlarge and Reduce the Entire Graph
	Auto Range
	Graph Adjust
	Coordinate Rounding
	Using the Overwrite Function

	8-13 Some Graphing Examples

	Chapter 9 Dual Graph
	9-1 Before Using Dual Graph
	About Dual Graph Screen Types

	9-2 Specifying the Left arid Right, Display Range Parameters
	9-3 Drawing a Graph in the Active Screen
	9-4 Displaying a Graph in the Inactive Screen
	Before Displaying a Graph in the Inactive Screen
	To Copy the Active Graph to Inactive Screen
	To Switch the Contents of the Active and Inactive Screens
	To Draw Different Graphs on the Active Screen and Inactive Screen
	Other Graph Functions with Dual Graph


	Chapter 10 Dynamic Graphing
	10-1 Before Using the Dynamic Graph Mode
	10-2 Inputting a New Equation
	10-3 Editing a Function
	10-4 Deleting a Function
	10-5 Drawing a Dynamic Graph

	Chapter 11 Table and Graph Mode
	11-1 Entering the Table and Graph Mode
	11-2 Generating a Table and Drawing a Graph for a Function
	Editing Function and Table Data
	Row Operations
	Drawing a Graph Using Table Data

	11-3 Using the Table and Graph Mode with a Recursion Formula
	Editing Table Data
	Drawing a Graph Using Table Data
	Specifying the Y-Axis and X-Axis for the Graph


	Chapter 12 Program/File Editor Mode
	12-1 Before Using the Program/File Editor Mode
	12-2 Using the Program Mode
	To Enter the Program Mode
	Specifying the Calculation Mode
	Selecting a Program Area
	Checking How Much Memory Is Used by a Program
	To Input a Program
	To Execute a Program Stored in Memory

	12-3 Deleting Programs
	12-4 About Error Messages
	12-5 Counting the Number of Bytes
	To Check the Amount of Memory Remaining
	To Check Where the Cursor Is Currently Located

	12-6 Using the File Editor Mode
	To Enter the File Editor Mode
	Password Protection
	Inputting Data into a File
	Inputting Program Commands
	Inputting Upper-Case and Lower-Case Alpha Characters
	Inputting Symbols
	Executing a Program
	Checking the Memory Used by a Program
	Searching for Files
	Searching for Data in a File
	Editing File Data
	Other Useful Cursor Movement Functions

	12-7 Program Commands
	To Display the Program Function Menu
	About the Newline Function
	To Display the Jump Command Menu
	To Display the Relational Operator Menu
	To Display the Punctuation Symbol Menu

	12-8 Using Jump Commands
	About Unconditional Jumps
	About Conditional Jumps
	About Count Jumps

	12-9 Using Subroutines
	Subroutines Save Memory

	12-10 Using Array Memory
	Array Memories Simplify Programming
	Cautions When Using Array Memories
	Sample Programs That Use Array Memory

	12-11 Displaying Text Messages
	12-12 Using Matrices in Programs
	12-13 Using the Graph Function in Programs

	Chapter 13 Data Communications
	13-1 Connecting Two fx-97OOGH Units
	To Connect Two fx-9700GH Units

	13-2 Connecting the fx-9700GH with a Personal Computer
	To Connect the fx-9700GH with a Personal Computer

	13-3 Connecting the fx-970OGH to a CASIO Label Printer
	To Connect the fx-9700GH with a Label Printer

	13-4 Before Starting Data Communications
	To Enter the LINK Mode
	About the Data Type Selection Screen

	13-5 Setting Communications Parameters
	To Set fx-9700GH Parameters

	13-6 Using ALL, Range, and Factor
	13-7 Using Program, Function Memory, Matrix, and Graph Function
	13-8 Using Editor
	13-9 Using Statistics, Variable Memory, Table, and Equation
	13-10 Using Dynamic Graph
	13-11 Using Back Up to Send All Mode Settings and Memory Data
	13-12 Screen Copy Function
	To Copy the Screen

	13-13 Data Communications Precautions

	Appendix
	Appendix A   Power Supply
	When to Replace Batteries
	Replacing Batteries
	About the Auto Power off Function

	Appendix B   To Reset the Calculator
	Appendix C   Function Reference
	Manual Calculations
	Program Calculations

	Appendix D   Error Message Table
	Appendix E   Input Ranges
	Appendix F   Specifications

	Index
	Key Index

