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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
1o provide reasonable protection against harmful interference in a residential in-
stallation. This equipment generates, uses and can radiate radio frequency energy
and, if not installed and used in accordance with the instructions, may cause harmiul
interference 1o radio communications. However, there is no guarantee that inter-
ference will not occur in a particular installation. 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 to correct the interference
by one or more of the following measures:

*Reorient or relocate the receiving antenna.

sincrease the separation between the equipment and receiver.

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

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

FCC WARNING

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

Praoper connectors must be used for connection 1o host computer and/for peripherals
in order o meet FCC emission limits.

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

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

Welcome to the world of Graphing Calculators and the GASIO
x-7700GE. ‘

Quick-Start is not a complete tutorial, but it will take you through
many of the most.common functions, from turning the power on.
through graphing complex equations. When you’re done, you'll
have mastered the basic operation of the fx-7700GE and wilf be
ready 1o proceed with the rest of this manual to learn the éntirs
spectrum of functions the fx-7700GE can perform.

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

Press @

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

POWER ON/OFF

To turn your unit on, press

To turn your unit off E)feés P i
Bl T B . C

NOTE: Your unit wif éutom‘atféaffy shut itself off after six minutes of
inactivity. :

ADJUSTING THE CONTRAS

1. Press

2. Use:, @ ® @ @: . . 1+1H-::¥i;:24c':=|c :4ci+::4~_23'|‘1:.*|t:+i:+::-ii:‘|ﬁ'|_-:' )
to seiect the CONT icon, and |y CONTRAST %
press @ The following EE SRR

screen will appear: LIGHT = DEEE
3. Press @ tolighten LA S

screen or (> to darken .

screen. i ]

4. Press [weny 'to clear the'scraen..
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Grouping within an equation ‘ .

You can also group certain operations within, your equatron using,

the parentheses keys - @ .
EXAMPLE: 15x(3+61). . . . | SR
1ress (1])(5]) IES @ @

Bl (&) 1] ( LEXE]

The following screen

e |
1T

will appear: 1._: AT 1 ’
Note that your pravious A “*“+|:.1 3
calculation remains on the ‘ =15

= g

screen. The new calculation is -
displayed beneath it for easy
comparison,

N v,

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

EXAMPLE: (15 X 3) + 61

1. Press [I] -- - ﬁ_t;3:.; [I]
- (8)(1) (exg]

The following screen 1==. . —— N

il appea G _
Wi appear ' 186,
As you.can see, the fx-7700GE | 15=e3+al -
displays all three problems e g SEk.
simultaneously. C1TwE+E]1 .

. 166,
Quick-Start IV

USING BUILTIN VALUES

The fx~7?OOGE 1features several convenrent bualt—rn functrons and
values that you can enter rnto your equatlons qmokly and easrly

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

1. Press o

2. Press @ @ - SHsin ﬁﬁ PR
; : : [ - N4 -

3. Pres“sm and the

answer. will appear on.the screen
asfollows T L .

Using the Replay feature

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

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

2. Press:; v Q.. twice so thedlashing cursor is onthe 4.

LT =

3. Press @ tooverwite a5, | £arEin a3

28, 4 T -_-c-ldl i1
4, Press’ @ and-the-

x-7700GE will quickiy recompute thie
new solution:

Quick-Start v



FRACTIONS . o

‘The fx-7700GE makes it easy to work with fractions with its _
fraction key.’ On screen, the -+ symbol is entered between
each value of the fraction. For example 115/15 would appear as
1 1% 3 15 : - .

EXAMPLE: 1'5/16 + %

1. Press
2. Press ( 1 ] [ ] (1 w [_am mm
[3][7] [abfc] 8] [BE)

The answer will appear
on the screen as follows:

1 1 '..|1|"l 'l..ll'.'il
BT 4144

Convertmg the answer ro a declmal equwalenf

With the answer stilt on your screen,

1. Press @] and the:decimal-equiivalent of your -

answer (. 842511111 ) will appear on the screen.

Converﬁng the answer to an improper frd_c'fion
With the answer still on your sgreen,; oo .o v
1 Press | ] SHIFT | l ab: | and your answer '

T (871,144 ) will appear on the screen in the form of an improper
fraction.

Quick-Start VI

EXPONENTIALS |

Exponentials are another function the fx-??OOGE can perform
quickly and easny

EXAMPLE: 1250 x 2.06°

1. Press  [Ase

2 bes (D (E)(E)(O)
\,[._2] - (o](s]

3. Now you are ready to enter the exponent value. Press the
exponent key - (~)and -~ will appear on the screen. The
number directly preceding the =, in this case 2.06, is the base
number.

: 4. Press @ The number 5 now appears after the

symbol, and represents the exponential value.

5. Press [EXE]" and the (2=g=.

o
answer will appear on the 453
screen as follows:

Quick-Start Vi



GRAPHING

The fx-7700GE has the ability to present-graphic solutions to-a
variety of complex equations. Before drawing a graph; be sureto .
first specify the graph type. . '

Specifying the graph type
1. Select the COMP (computation)
mode. o u

2. Press .
The following screen wiII,appear:_ N

3. Press _ tospecifythe |,
REC mode-for_drawing ofa . S
recta_hgular; coordinate graph. : ﬁé_ﬁm i?"s":'_m" F"Fq"u""

4, Press to return to the <
previous_spre_en., (F ] [ Fz2 ) (F3) | F4ai(F5 ] [F8)

Graphing a built-in funchon

I+ GEAFH TYFE:REC
DRAW TYRFE 2 C0OH
[=DySFCOPY 2 M-LF

The fx-7700GE can qulckly create a graph of one of |ts burlt -in-
values or functlons

EXAMPLE. y = sin x

5. Press

B. Press @ (x is assumed)

7. Press and the

following graph will appear:

ot
' .

A

Vv

Quick-Start VIII

|

Returning to the equation

If you find that you need to return to your equation to change or
replace certain values, ydii can do so simply' by’ pressmg the S
Graph-Text toggle key. o
The fx-7700GE has two separate areas of its memory: one for your
formula, the other for graphs

Hal

1. Press once 0888 the equatlon then agaln to see
: the graph

Trace funchon o

The trace functlon Iets you select -an exact pornt on the graph and
dtsplay the Coordtnates of that po:nt o

TR T YL T

CTrae |

1. With the graph still on your screen, press
The following screen
will appear:

,ﬂ,—-—abla

Notice. that'a cursar: has appeared at the lefi-most ponnt onthe X
axis and its coordinates have appearad at the bottom of the

" screen. Move the cursor to the_right by pressing the. . _ key,
then hack:to the left using the ~ G key. Pressing the button once
will move the eursor: one:point, while holding it down-wilk.cause .
centinuous movement: (The values may be” approxrmated dueio;
the space limitations of the screen.)

Coord . .
2. Press ; - teview the full:value: of the X coordinate in

unabbreviated form.
Coord
3. Press 10 view the full value of the Y coordinate in
unabbreviated form.

C
4. Press a third time to ses both coordinates
simultaneously.

5. Press (EEJ to exit the trace function.

Quick-Start B



Scrolling in four directions

1. Pressing any arrow key lets you -
scroll to see different sections
of your graph. '

Returning to your original graph

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

2.Usingthe @& key, scroll so the Y-axis is at thié left of the screen.

-

Zoom
3. Press . and the

V%

!'E.—I:Tfl_'r?wlﬁﬁ_r
E‘FE"FSI(F4|!F5||FEI

The fII’St five function keys in the funotlon menu eaoh correspond
to one of the five boxes along the bottom of the screen: (The sixth
function key is inactive in this‘instance:) The one.we'll concern
ourselves with:now-is: @ Whloh corresponds to ARG (orzglnal)
on the screan.

following screen will appear:

4. Press (F8) to.bring you back to your original graph; ST

Quick-Start X

Zoom function : B

" Anather of the powerful graphing-features of the fx-7700GE is _
zooming. This allows you to enlarge a portion. of your graph for -
detailed analysis, or zoom out for a broader view. :

Zooming in = .

1. Press which o 17 \

™

corresponds tothe =+ box
on the screen, to zoom in on

your graph The screen will now
show a view that.is enlarged by
a predetermined factor. -
(Later in the manual, you'll learn /|
how to set your own factor.of | [Bo% =¥ Tl I0Rs
enlargement or reduction.) '

2.Press (F5) toreturn to your originat graph.

Zooming out

3.Press” (F4) “which
- corresponds to =1l£ on
the screen, 10 zoom away

from the graph.The screen ANVA
should nowlook like this: : \V

AN
VoV

B [P |k [ors

Quick-Start” X1



Using the Box function to zoom '

This function lets you define any, pcrtron of the screen and magnlfy
it for further analysis.. ... .- .

SN L

(F2) to display the zoom finction mend,
2. Press which corresponds to B on the screen
The follcwrng screen -

1. Press

will appear: ] R B
Notice that the blinking cursor I
is at the origin. /\ /\ /\ /\ _
\/ \/ \/ \/
[éh_x J"“‘ TLe f_f?l_». J"’_.'

3. Using the arrow keys, move the cursor
to a spot which will define one corner
of the area, or "box,” you wish to zoom in on,

4. Press " to “anchor” the cursor, creating the frrst corner. of

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

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

6. Press (F2) to display the zoom function menu.

7. Press @ twice to clear the zoom function menu.

Quick-Start Xil

INTEGRATION GRAPH
Setting the moéde

'SET UP

1. Press |snu-r] [MEN ] (F1) to specrfy the REC modeforr L
drawing of a rectangular coordinate graph, and then press .

Setting the range -

Before graphing an |ntegral you need 1o deflne the range of
each axis by setting its maximum and minimum value, You also
need to set the scale by Whlch each axis erI be divided: This is
done as follows:

3. Press ' io ‘disp]ay the rangs input
' screen.

4, Set the :a:nrin range' to -5 by pressing, - @

Press-— and -5 will overwrite the eX|st|ng value and move
the cursor 1o the next value. g A

2. Press  [ilsg E

5. Set the X r:_n_a:c__range to 10 by pressing (1 ](0O] (EXE]
6. Setthe X == ‘ (5)
7. Set theY:-mi"r-r.. ;aagé to -8 by pressing = (8) @
8. éer'the'Y rua.{ range to 8 by pressmg - -
9. Set theY =scl (scale)to 5 by pressrng @ @

The following screen . N
will appear:

This second range screen.
is sometimes needed to-set:
additional values. However,” .
since none are necessary
for this example, press
fo bypass the screen.

1 (scale} to 5.by pressing

Fanas

ILER-

TomimEE, .
Teaxs JEE

Rl e T

[THIT FTRe

Quick-Start Xl



Creating the graph S o

An integration graph is Just one of many types of graphs the
x-7700GE can generate in just a few keystrokes.’

EXAMPLE; [J3x-1)(x-5)dx
G-Sdx

TOPressmﬁ

e () ) (0 CD) (O
@mﬂ@@
B E M= EE

12. Press - and your

graph will appear on screen
as follows:
{Shading is automattc)

POLAR GRAPH
Sefting the mode {In Rad mode) ar up

1pese ) (1) () (BE) 69 ) ()

to spemfy the POL mode for drawing of a polar coordmate graph

and then press (=) @

Setting the range
2. Press '

IS = —18. 6EREEET

- =
3. Set the range parameters to | Wming—]2.
match the following screen. fi'_ia.'-f  Foc
Remember to press YEiri:—2. '
after each value to move the ma.':.': e

cursor to the nexi field, iy
If you have trouble, refer back F"NIT FEE -
to page XIil. /

Quick-Start XV

Polar graph cont’d

3. This time, we will also need to r
enter values in the second Hanse
range screen, Set those o Te i
match the screen to the right.

Remember to press @]

after each value is entered.

mimtd,
CMEXE3W.
Flhohig+38

THIT ITRE
L

Cre;:ting the graph
EXAMPLE; r=g¢ 1

4. Press @

and the graph will appear on
the screen as follows: )

INEQUALITY GRAPH -

Setting the mode

. BET UP .

1. Press.. [SH“‘T| lMENU| (F= | to spemfy the INEQ mode for
- drawing ofan. mequahty graph and then press @

Setting the range

2. Press § ' .

3. Set the range parameters to F. :ur (=l
match the following. screen. A 1*’!: -5,
maxnIB,
Remember to press =c 185,
after each value to move the | fmir —15
cursor 1o the next field, maxs 10
When the second range =elis
screen appears, press [Knge] FINTT [TRE

to bypass it, as again
it is unnecessary for this example.

Quick-Start XV



Quick-Start Quick-Start

|

Creating the graph " INPUITING FUNCTIONS AND DRAWING GRAPHS
EXAMPLE: vy>x2-Bx-5 - o L T ]
y<x-2 T - With the fx-7700GE, you first input the function of the graph, and
- . then draw the graph using the function. Be sure 1o always specify .
3. Press andthe N CET— . | the greph type before inputting the function.

following screen will appear: L
EXAMPLE: y=2x-3

4. Press (F1) which
corresponds io the ' box , Lo
on the screen. o Inputting the function

L) 1. Select the GRAPH mode
5. Press . -xz
. = @ ( 2. Prass |SHIFI'| |MENU [ﬁm o specify the REC mode for
X071

; : drawing of a rectangular coordinate graph, and then press @ )
_-@ 3. Press | =) | m | 2 | = @ .

The following screen wil 4. Press .

appear: The following screen will appear:
— - - : GRAPH FUMC:BECT
6. Press to enter the next inequality. B2
‘ ' i
. e Uk
7. Press (F2]) which _ V53
corresponds to the % box
on the screen. ED =9 B B ED o
8. Press (x.61) = @ Setting the range
_ ) 5. Press [Alsel .
- The foltowlng screen: - e 6. Set the range parameters to match the following screen.
Wil appear. : o - S Remember to press -F.aﬂqe- _ B
o : : - : after each value tomove the | Hmifdi=5. . i
cursor 1o the nextfield: mawi .
When the second range .35;.15 1.: '
SCreen appears, press, -Range L
1o bypass it, as again MAXR D
it is unnecessary for this =18,
example, EW? S

Quick-Start Xvi ‘ Quick-Start Xvil




Drawing the graph of the function

7..Press - . | )OWER GRAPHIC

The graph will a'ppear on the screen as follows: : 7700 GE’

£y |r<‘+l-:-r|’f+v:n2 dr"l :

| _'- - b -_-‘-z; ™
e
FEER | [ AN SIEHL 2z

| IR ‘BA
b

If you've completed this Quick-Start sectlon you are well on your
way to becoming an expert user of the CASIO fx- 7700GE
PowerGraphic Calculaior.

To learn all about the many powerful fea’[ures of the fx- 77OOGE
read on and explorel -

v,
Quick-Start XVl
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| Handling Precautions |

sYour caleulator is made up of precision components ‘Never try to take it apart.

*Avoid dropplng your calculator-and subjecting it to other strong.impacts.

*Do not store the calculator or leave it in areas expesed to high termperatures or humidity,

- or large amounts of dust. When exposed to low fernperatures, the calculator- may require
more time to display results and may even fail to operate. Correct aperation will resume
once the calculator is brought back to normal temperature. .

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

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

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

*In no event will the manufacturer and its suppliers be liable to you or any other person
for any damages, expenses, lost profits, lost savings or any other damages arising.out

of:loss of data and/or formulas arising out of malfunction, repairs, or battery replace-

ment. The user should prepare physical records of data to protect against such data loss.

»Néver dispose of batteries, the liquid crystal panel, or other components by burning them,

*When the ''Low battery’” message appears on the display, replace the main power sup-
ply batteries as soon as possible.

=Be sure that the power switch is set to OFF when reptacmg batteries.

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

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

+Using the calculator near a television or radio can cause mlerference with TV or radm
reception.

eBefore assuming malfunction of the unit, be sure to carefully reread this manual ang

ensure that the problem is not due to insufficient battery power, programming or apera-

tional errors.

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

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

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

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

__87

| About This Manual..... -

This manual is divided into chapters to help you find the operatlon you want qurckly and
easily.

»

Chapter 1 Getting Acquainted :
This chapter gives you a general intraduction to the varlous capabllltles of the unlt It con-

tains important mformatlon about the umt so you should be Sure to read it heioré startmg

operation. o X T

Chapter 2 Manual Calculatlons

Manual calculations are those that you input manually, as on the simplest of calculators.
This ghapter provides various examples to help you become familiar with the manual
calculations.

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

Chapter 4 Statistical Calculations
This chapter tells you how to perfarm single-variable statistical calculations using standard
deviation, and paired-variable statistical calculations using regression. No matter what
type of statistical calculations you decide to perform, you can tell the unit to either store
the statistical data or not to store the data.

Chapter 5 Using the Matrix Mode
This chapter tells you how to perform the calculations with five variable matrices (Mat
A through Mat E) and a special matrix ahswer memory (Mat Ans).

Chapter 6 Equation Calculation
This chapter explains how to solve linear equations with two or three unknowns, and how
to solve quadratic equations.

Chapter 7 Graphing
This chapter explains everything you need to know to fully use the versatile graphing capa-
bilities of the unit.

Chapter 8 Programming
This chapter tells you how to use the program memory of the unit. Once you program
a calculation, you can call it up and execute it using any values you want at the touch

. of a key.

Chapter 9 Data Communications

This chapter tells you everything you need to know to transfer programs between the
fx-7700GE and another CASIO Power Graphic unit or between your fx-7700GE and a per-
sanal computer.

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



Reset your calculator before using it for the first time! . . . BT

See page 261 for details on the reset procedure L. - f

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

The large fmmemory capacity of the unit makes. it possrble to store Iarge amounts of data._ i

You shauld hote, However, that low, battery power, or incorract, replacement of the batter

ies that power the unit can cause the data stored in memory to be corrupted or even Hiost £

entirely. Stored data can also be affected by strong electrostatrc charge or strong |mpact

R

Gettmg Acqualnted
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©:1-2 Modes

1-3 Basic Set Up

1-4 Basic Operation -
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1 6 Using the BASE Mode
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Chapter 1 [l Getting Acquainted

HThe Keyboard

Many of the unit’s keys are used to perform more than one function: The functions marked

This chapter gives.you ageneral introductio_n to the various capabilities df the unit. It con
tains important information about the unit, so you should be sure to read it before starting

operation.

on the keyhoard are color coded to help you f_ind the one you need quickly_ and easily.

Shifted function (orr:mge)mﬁ-u:lJr 5— Alpha funchon (red)

“Primary function

1-1 Keys and Their Functions

CASIO feiocE  POWER GR enm:mc

Trace +Zoom Plot Line Cls __ Coerd
(=3 @ &)

@LOCK QUIT_ SET LP

=) ) (5 i) /@
G-Sdx d/idz I d . CAPA | @Fm*"®

e el B

-"dx A o B sin1_ o :us E :e

ds/e G - [l 1 K*rL

ma-
--@@

P eMATH @

HisE e

*DAG U +OISF Vv sCLA

DG ae

sFMEM 2 Deim 1 Ana SPACE

) (o) (B
)

m Key Operetions

Also note that green markings show the names of menus that appear when the [ is
pressed

‘@ Primary Functions . ' e

;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 1hat
is assigned the shifted function you want to execute.

-# Alpha Functions - S S : S
~-An alpha function is actually the simple input of an alphabetlc letter: Press the [ key,

followed by the kéy that is assigned the letter you want 10 |nput

Alpha Lock ' .

“Normally, once you press W and then a key to lnput an alphabellc character the key-

board reverts to its primary functions immediatély. If you press [ and then @ the key-
board locks in alpha’input until you press (@) again: :
Also note that green markings show the names of menus that appear when the m is

) pressed

Trace Coord
F1J~([F8] Function Keys
*Use these keys 1o select the functions mdlcated above them on the display.

rAfter drawing a graph, use these keys'to access the built in graphic functions marked
above them on the panei.

S Shift Key SR

-Press this key to.shift the keyboard and access the funcuons marked in orange (or greon)
The ® indicator on the display indicates that the keybdard is shifted. Pressing [ again
‘unshifts the keyboard and clears the (8] indicator from the display. -

-Th|s key is also used during dlsplay of.a Mode Menu to advance tothe next Mode Menu
lscreen e . : - .

E Alpha Key

'Press this key 1o input a letter marked in red on the keyboard.

'Press this key following B to lock the keyboard into afphiabetic character input. To relurn
‘to normal’ mpul press @] again. . :

|



ouiT
mm Exit/Quit Key : [ ~ «Press thiskey following. B to input; variables. for mtegratlon calculations. .. .o
«Prass this key to back step. through dlsplays froma dlsplay reached by pressmg func *Press this key following 3 to enter the letter A. e o
tien keys. w* B
-Pressrnyglzj this key whrle a calcu[atlcn result is dlsplayed swntches to the drsplay frcm whlcl fileg) Commen LogarrthmlAnhloganthm Key - . . o
the function was selected.to perform the calculation. . «Press this key and then-enter.a value-o calculate, the common Ioganthm of tne value.
«Press this key following A o quit an operatlon and’ retum to the mmal screen of the «Press DA and then enter a value to make the valuean expunent of 10
made you are currently in. T *Press this key following [ to enter the letter B.
SET WP Jyami TP T AL aEr
(MEAD - Menu/Set Up Key - . - e IEI Natural Logarithm/Exponential Key
=Press this key to display the Main Menu : .. «Press this key and then enter a value to calculate the natural:logarithm of the, value.
»Press this key following Em while a set up display is shown to change to the set up ed' «Press @HIES -and; then enter a.value to make-lhe value an-exponent of.e; -
display. -~ lwte oL ePress this key fo]lowrng @]to enter the letter C
: e REETE : S - ST T T ces B L E L 2 S e e e
RE%Y , o (=) [tan] Trlgonometnc Functron Keys L E e '
@—@ Cursor!Fleplay Keys SRR " !
' ' SUerensomm Tt epress this key and then enter a value to.calculate-the sine of the value. - - -
*Use these keys to maove the cursbi o the display: A ’ *Press this key fcllowrng @] to.enter the letter D. .. . T o

eAfter you press the [ key following input of a calculation or value, press @ to displa = EES e s R
the, calculation from the end, or.@ to display it from the beginning. You can then exé «Press this key and then enter a value to ca[cula he cosine of the value. ..~
cuté the calculation agaln or edit the calculatlon and then execute it. See page 32 fo *Press this key following () to enter the letter E v >

details on the Replay Funetion.” ) ‘= T ST
e ) : - «Press this key and then enter a value to c cula he tangent of the value.. .
(G} _ Graphic < Text/integration Graph Key. . ~— = ... i ... =Press this key following (@®.to enter the letter F. Lo
-Press this key tc switch between the graphlc dlsplay and text dlsplay EETEE -.

“#Perform thrs operatlon and then enter, a value to calculate the |nverse sme ol the value.

(57 )

.. *Perform this operation and then enter a value to calculate the i rnverse ccsrne of the value.
" R | .

«Perform thls clperalron and lhen enter a value to calculate the |nver5e tangent oi the value.

*Press this key following EE when you want to draw an rntegratlon graph
e T L .- e e
(Graph) Graphl Differential Key

*Prass this key before entering a calculation formula for graphing.
+Press this key following BF when you want to perform differential calculatlons (page 70‘

)

Press this key foltowing R to enter the letter r. PR IO e ‘ Fraction Key De e h . “ _
Flange Key o o= = sUse this key when entering fractions and mixed fractions. To enter the tractron 23/45

¢ for example, press 23@E45. To enter 2-3/4, press 2@3@!4

*Use this key to set or check the range of a graph. . - P " Press @ to display an'improper fraction. < - e
*Press this key following [ to enter the. letter 6. . .- ) "’ «Press this key following @@ to enter the letter G. 4
GAPA . . BV

[@ossi Mode Display/Screen Copy/Capacity Key m Square/Square. Root Key - | |
«When this key is set to function as a'Mode Display Key (page 38}, it. can be used t “Enter 2 value and press this kev to sauare the entered value
“check the current set up dlsplay settlngs The settings remain dlsplayed whtle thlS ke P ¥y q .
is depressed; : i1 *Press @A) and then enter a value to calculate thre square root ‘of the value.”
*When this key is sef to ‘function as a Screen Copy Key, pressing iéends a bit patterr *Press this key fcllowmg @B to enter the letter H.
-of thé clirréfit display image to'a connected personal compuiter (page 255). :
«When this key is set to function as a Mode Display Key, press this key following B Ij- Open Parenthesis/Cube Root Key
1o check the current status of the unil's memory capacity. The capaclty remams d|=-Fress this key fo enter an open parenlhe5|s ina formula s
played while this key is depressed . «Press @RIED and then enter a value to calculate the cube root of the value.”
. . e i e I-F'ress this key followrng [T to enter the Ietter l .

s it

S ES R S (L

7). variable/Integration Key: -

»Press this key to input variables X, 0, and T when- semng upa graph : - Close Parenthemisecrprocal KEV
»Press this key to enter a close parenthesis in a formula.
—14 = —15—
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*Press ERET and then efiter ‘4 value' to calculate the rec:procal of the value SN il 3 o o S o e S :
*Press this key foitowing (@ 10 enter the letter J). - B . This key sequence displays the status of-the program, function,-variable, -statistic (SD
and LR), and matnx memorles along w:th the remalnlng number of by‘tes )
- Assignment/Comma Key .~ - R RN 'For full details on each menu, see the secnon mled “Basic Sel Up", "Basnc Operatlon
*Press this kéy before entenng a value memory name 1o asstgn the resuli of a calcuiatmrstartang from page 23, . . - . .
to the valile memory. * wo : S OFF
*Press this key following B to input-a-comma, =0 < ", Tt - All Clear/ON/OFF’ Key
sPress this key following [ to enter the IetterrK. _ . *Press this key to switch powsr-on. :
LRI T ant et T L ePrass this key while power is on to clear the dlspIay
. Power/Root Key o : : s - L " #Press this key following - witch power off.:
*Enter a value for ¥, press this key; and then entera value for Y to calculatexto the poweiins : T :
of . IO - DED Delete/Insert Key, - SO
*Enter a value for x, press BHIEA, and then enter avaiue for y 1o caloulate the xth root OU *Press this key to delete the character-at the current cursor location.
*Press this key following (B to entef the letter L. - SER © T epross B to display thé insert cursor ([ 7). You can insert characters while the insert
EMEM Z o Deim eursor, is dlsplayed .
B Numeric Keys and-Decimal Key e s ’ .
«Use the numeric keys to enter a valus: Enter decimals usinig the ‘decimal key, - - = - ﬂ Arlthmetlc Operatlon Keys
«Following operation of the [ key, each of the numeric keys enters the followmg letters *Input addition, sublraction, multiplication, and division calculatlons as they are. wrulen
[T enters M. - @@ enters U. o ) * % from left to right. Press the applicable key to spscify an arithmetic operation.
firi(8) enters N. @@ enters V." - : " #You can also use the B3 and B keys to specify positive and negative values.
[H)[3] enters O. W@ enters W. I " -#Following operation of the [ key, each of these keys enlers the following letters.
@WE enters B, 77 - @ enlers Z, 7 o i (FHE3 enters S:” i e e .
ERI(E) enters Q. @& enters the operi brackel II ' : Y enters T. TR e o
~ [@@E enters R. _ " [IED enters X. :
#Following opération of the (i) key, the menus marked in green (or orange) above thest . e enters Y. -
keys are accessed. o L '
EFEHW — Function Memory Menil o D : - Exponent/Pi Key

!
This key operatlon displays the menu used for funcﬂon memory calculatlons (see page 39 '\ Use this key when entermg a manussa and exponent To |nput 2 56x 1034 for exam:

m- — Unit of Angular Measurement Menu : . ple, énter 2.56@134. « T 2 C G
This key operation d|splays lhe menu used for specification of the unit of angular mea-p;ess E(F) to input the value of . o B
surement, ) - e .. . . . lePress this key followmg @ to enter the closed bracket IZ LT
[stiFT) SF] — Dlsplay Format Menu . T4 seace BT
This key operation displays the menu used for spemhcaﬂon of the dnsplay 1ormat forcal™®) (—)/Answer/Space Key I
Gulation results. R T e o, . iePress this key when entering a negative value. e :
@E — Clear Menu ' i»Press i) and then this key to recall the most recent calculatlon result obtalned Jusing

7, the [E9 key. :

ng memor contents

This key operation dtsplays the menu used for clearl g neme y rens '-Press [ and then this key 1o enter a space. e |

{En (G — Built-In Funcllon Menu
This kéy operation displays the menit used for specuflcatlon of bum-ln iunctlons and 1[@ ExecuteINEWlme Key

enginesring symbols (k. s, etc.) -Pressthls Key to'dbtain the résult of a calculation. You can press 1his key followmg data

@ — Variable Data Menu -1 input, or after a result is obtained to execute the caloulation again using the’ prewous resull
This key operatuon dlsplays the menu used ior specmcanon oi vanab[es used in graphu-press EA() fo perform a newline operation.

functions. | . o ) o .

() ]| — Program Command Menu. - < .

This key operation displays the menu used for spemfmatnon of spemal built-in prograrr

functions. : el .!

A313025-28 —16- - 17 —



1-2 Modes . o . L gg LINK Mode

Use this mode to transfer program, functlon matnx “and ‘other- memory data 16
You can control the operatnons ol the uml by enterrng the correct mode To select th another unit.

mode you need, seléct thé appropriate'icon from the-Main Menu: The Mam Menu appearcmﬂ. .
whenever you press the [ key. : 4] CONT Mode
: Use this mode to adjust the display contrast.

- FEZEIL AESET Mode
’ Use this mode to reset the calculator 19 its.initial parameters.

.~ MSet Up Displays g gt _ -
=+~ - Exceptfor the LINK, CONT, and HESET modes, emenng arnode causesaserup drs,o.fay

.10 appear first, The set up displays show the current status of other modes that: are relat-

ed to the mode you entered How a mode i is setup affectsthe calculation results produced
The Iicon that is highlighted is the one that is currently selected. Use the eursor keys lin the mode.

move the highlighting around the display. to select the mode that you want. To-enter thThe status shown in each set up display shows'initial settings that are in effect whenever

h|ghl|ghted mode, press the B2 key. s the RESET operatlon {page 261) |s performed o
The followrng explams the meanmg of each icon rn the Mam Menu. T =y
. o ‘#To change a set up
‘COMP Mode .- Belect the COMP Mode icon and ress B to TS
‘Uss this mode for arithmetic calculations and functron calculatlons, for dra‘;‘"”dlsplay ihe set up display. - P L G_ . ﬁgg / ggg;GON
graphs and for executing pregrams. . L & érhg | & Des
EASE } - ¢ o g : -
3”1.;, BASE Mode A et gﬂi-ggéay : NI{-IITE) -
Use this mede for binary, octal, decimal, and hexadecimal ca!culatrons and cor R VI py: | isp
_versions. This mode is also used for logical operatrons
=t
~T~-. 8D Mode.. :
Use this mode for smgle-varrable statrstrcal calculatrons (standard devratron) el :
REG.: REG Mod e el f e Press [#R)EM to switch to the set up edit display. »GRAPH TYPE:REC
l e ode - BT : . .
Use this mode for pa|red-varrable statls!lcal calculatrons (regressron) ' _ aHSgPTYPE CON
MaT . R T 3 I - L= /COPY : M—DP
[2Ed MAT Mode - o -
= Use thls mode for matrlx calculatlons ] : O
'EF:'F:F'“I-T'. o o . - - ; . . T T ) Joe i
A GHAPH Mode :
; Use this mode to input functions.and draw their graphs. : : e C |POL INQ
EQUA Mode - : h: _ - @@ ) -
tions wit two or thr
- '__:“Use this rnode F? solve quadratic equauons and I|near equa |ons eU se the ® and & curser keys to move the pornter to ihe line whose set up you want
T unknowns - o L R {6 change.,
FRak ’ R BT ORI
. & PRGM Mode Lo . e B ;Ir:ses tt:: ;L:;::lzr;::gelhat corresponds to the setrrng that “you wani to make.
Use this mode for writing, reading, and executing programs.

Fress [B1f to return to the set up display.

—18— : -19—



Set Up Display Function Key Menus
This section deta|ls he settings that you can make using the, funchon keys |n the set u;
edit dlsplay

sGraph Type (GRAPH TYPE)

| »GRAPH TYPE:REC" | ik
-|~FIEG POL PRM{INQ - . ... - ]
® & ®
FIREC) ......... Rectangular coordinate graph -
- [ER{POLY) - Polar coordinate graph = -~ e .
IEI(PF{M) .... Parametric graph: R T Ry
FJ{INQ) -- = Inequality graph- . EREE ST

sGraph.Drawing Type (DRAW TYPE)
| »DRAW TYPE

Goon [ ‘
B ‘ mm ' EREMER | ETTIO R
® & ‘-

... Connection of plotted points
.. No connection of plotted peints

EI(CON)
" F(PLT)

«Statistical Data Storage (STAT DATA)
[ »STAT DATA :NON-|

B [ 5TO NON 1
R ) N G2
ESTO) .o Storage of input statistical data into statistical data memory
@(NON) ......... No storage of input statistical data into statistical data memon

-Statlstncal Graph Drawmg (STAT GRAPH)
|>STAT GRAPH: NDN—{

‘ e TEOTEY
. it . .

=)

Drawing of graph usmg smgle vanable ortpaured varsable calcula
tion results ~ -
No drawing.of graph: using single- varlable of- palred varlable cal-
culahan results

[E{DRW) ...

" sPaired-Variable Stahshc‘Calculahon (REG MODEL)

1>REG MDDEL FLIN A

tmﬁi—l—
EEE®

[E{LINY Linear regression
EZ{LOG) ......... Logarithmic regression
[FJ{EXP) ......... Exponential regression
F{PWR) Power regressian

. *Simultaneous Graphing (SIML GRAPH)

| »SIML GRAPH:OFF | -

1 C N .[OFF |
RGN
S|mu|taneous drawing of graphs for functions stored in graph func-
.tion. memory

One-by—one drawhg of graphs for funcnons stored in graph func-
tion memory

{F(ON)

E(OFF)

-+ Key Setting (M-DSP/COPY)
' |>M~DSP/00PY M—DP|

‘ | IMDE CDP [
@ F= -
F{MDS) ......... Holdmg down (@) key shows set up dlspiay for current mode
......... Pressing [@Ed enters a mode that makes it possible to transfer a

E{COP) . S .
. e - Hit:pattern-of thie current display contentsto a personal computer.

a7 —



*After you select the PRGM Mode, you can use the-setiup.display to sepecifythe:Calcula

1-3 Basic Set Up

tion mode (CAL MODE) for program execution. Whenever you: change the calculatmr
mode, the contents-of the. set. up.display change accordingly. . e

3 rndhii

bDMF‘ l

0 mTe Specn‘y the Unit.of Angular Measurement _
- To set the. unit of angular measurement as degrees - -

IPDAL MODE o
|oFERsED AT, | i L-Eaﬂm-l; |
BEEpE® B o

F(CMP) Computation Mode © 77 il i ' B e I
E2(BAS) ......... Base-# Made "~ =7 E)(Deg)Eg) ‘DES 2 ’
FE(sD) ... Standard Deviatiori Mode .
FJ(REG) ......... Regression Mode Lo e :
[FEl(MAT) Matrix Mode R . The relationship of the angular measurement unlls are;

i 360° = 2= radians = 400 grads-i o
e : 90° =

]

=/2 radians =100 grads
HAbout Function Key lcons
There are three types of function key icons that appeadf-at the bottom.of the display.

MATRIX Mode

«Press B to exit the angular unit sétting mode.

MTo Speci‘fy the Number of Decimal Places s

s

ED(Mat) _ -
i n To set the number of decimal places to 2
W S JEE -
@i B i
ST N N o ey o) P hrawet
Thls type of icon indicates that a function wm be accessed (but not executed) when yaoi (=) :
press-the funclion key. : i S I i = - -E. -'
. . Fix By s X S T
R ol IE'( )@@] o t W i ) ' ' @@ ‘
FA(LIST) lS ' W et
_ Noiw all dlsplayed values wull be rounded oii to the nearest |nteger at the second dectmat

LT place.
This type of icon indicates that another menu wilt appear when you press the function key-

|SE

The above specification is applied to the dispiayed value only. The calculator still stores

SEE ;
@( . ). N @_ the entire 13-digit mantissa and 2-digit exponent of the result in memory. If you change
o RO the number of decimal places specmcat:on while a calculation resul__t_ is dlsplayed the dis-
This type ot icon mdmates that a functlon wnll be executed as soon as you press the funcplay changes to show tha value usmg your new specification. S
lion key. To perforrn 100 7 with 2 decimal places, and then change to 5 decimal
’ : places
IE@@HI@ 1aa-+-7

-22- -23-
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: HETo Specify the Display Format
|i—‘rENG pectly Py

IE] : 'surrr"“ o -:E” & ~
@(Fix)@@ "Fi X -5 . . o vgens wl ML ’ —.!

Note

pressing @(Nrm) returns to the Norm mode (1 or 2).

HTo Specify the Number of Significant Digits

[Example] To set the number of significant d'g'ts to N . o the-entirs 13:digit- mantissa and 2-digit exponent of the result in memory. If you change
R the display format specnftcation while'a calculation result is displayed, the display changes
f—ENG‘D show the value using your new specification. .
@ [Example | To perform 1'+'200-with Norm 1, and then change to Norm 2
, [Example] To p :
(F2)(Sch) B Sci 3 . - mORZ00E 1200
' Q. PRE+QR: N .o, .. B.E-O3
S i . R ' Norm 1
Now all displayed values will be shown with 3 significant digits. A ? '
— SR () @SE(F3) (Nrm Norm .
e T eees
e . - : Norm.2. = ™ ‘
The above specification is applied to the displayed value only. The calculator still stores
the entire 13-digit mantissa'and 2-digit exponent of the result in menory. If you changg B
the number of significant digits specification while a calculation result is displayed, the EF@sP(Es)(Nrm)Ee No AL 5 £-@3
display changes to show the value usmg your new spemflcatlon ’
Norm:1 .- - .
To perform 123 x 456 with 3 s:gmficant digits, and then change tod stg SR
nificant digits AR
WM To Specify the Engineering Mode
EODEREEEE 123X456 - wra specily The Engines 3
L 5 B‘E“M 57 O [Fix ] 5o [m [ Ene JENEf e
e QD N i e i C T e
; i Eng".
- E. o e [FE)(Eng)Ed 5.m
_@(SCi)@@_ SC I ' 5. 609:+04) I Each time you press BRIEAEI{Eng)E=), the unit enters or exits the Engmeermg Mode.
et E ePress @ to exil-the engineering mode setling mode.

Note
No matter what settings are currently being applied for the number of significant dlgits
pressing SMEAE3) (Nrm)EE returns to the Norm mode (1 or 2).

—24- —25—

BN Fix | Soi ] e [N e

Norm

- K

No matier what satlings are currently being applied for the number of decimal pIacesEach time you press --[E](Nrm). &8, the display format changes belween Norm 1 and
Norm 2 See page 51 for fuill detalls on Norm 1 and-Nerm-2:-

© ' The above specification is appliéd to the disblayed value only, Thie calculator still stores




1-4 Basic Operatlon

AR IR
o

The aboye specification s applled fo the displayed value only. Thé calculator still SioreThe operations descrlbed here are fundamental- calculauons that you need fo- get started

the enfife 13- -digit- mantissa and 2-digit exponent of the result in memory. If you chang
d-in-their o
the engineering mdde spegification while a calculation result is displayed, the dISp|Ew“h the unit. Graphing, programming, and statistical calculations are coveredin their own

{@ make the screen lighter
(® to make the screen darker
1 to return to the Main Menu

If the d|splay remams dlm even when you adjust !he conlrast you should replace battel

ies as soon as possible.

separate sections. T

changes to show the value usmg your new specification. Lo s
To perform 1800 in Norm 1, and then change o the Engmeenm.usmg the Clear Menu LT
Mode . o - The Clear Menu lets you clear either the entire m memory of the umt or speclflc parts of
et e - B ' -The procedures descnbed below cannot be undone Make sure’that 'you do not need
o ; ' EENG data any more before you delete it.
LT R . #You can cali up lhe Clear Menu whlle the umt is in any mode.
- i STl sras T - . IR TS TR
: KA -4 To cledr the entire memory ° i ren b !
([Ea)(Eng)leg] . |Eng — y Pras s G nad e
A IR .. E.—lT‘ o e
e S I U A : : e e . [F]
e (Eng)@ Eng, : : L : DR
2. -2 FEMcl) 2 Mol . i\_@
W To Adjust the Contrast of the Display ) “This operation clears all of the.=\ra|ue.memories, as well as'any values assigned to r, ,
Highlight the CONT icon on the Main Menu. “and variables. .
. . ~ i " e ELATH ST e e e w S R e
®@® . : }'oTo clear statistical memories only
. CLE SRR '
Ec(or [LaT]) ****************_ . i e e e
Liedt 7 baRk F2(Sch)Ea Sc
Ced iy [=210 : e B

‘[ TRt e RN Ao RN
-*This operation clears-any. values assigned:to.Ex%.Lx, n, £y, Ly, and Exy. .1,

+in the case of single:variable statistics (SD Mode), if the statistical graph drawing type
(STAT GRAPH]) is set to '""DRAW,” ihe clear operation clears bar graph memory 6.
-Press f&n) to exit the memory clear mode. o P




MInpuiting Calculations S o ' @@D@: ‘-|-g057218@= D |
When you are ready to input a calculation, first press @ to clear the dlsplay Next, inp ) : BRI

your calculation formulas exactly as: they are written,. from Ieft 1o rlght and press (EE[]
obtain a result. . L Tl A T B TR :

_ 243-4+10=

@.@ﬂ@--@@ O43—A+10 e To delete a step .
4 W 11. Example To change 369x x2 1o 369x2' e
2(5+4)+ (23 %5) = Y GEEaRE |359xxe_ ]
EROEREDR 2(5+4)+(23x5) -
sree . O2EAGDE - oo o 8..1585217381 @@ |389><§;, L |

The unit uses two types of functlons Type A functlons and Type B functmns W|th Typ.
A functions, you press the function key aiter you enter a value. With Type B function To insert a step

you press the function key first and then enter a value. - Example | To change 2.362 to sin2.362 _
[Examle 7] (Type A function) o EEoEEE BRI
Example Key Operation S
Squares: 42 (E1[E] : : L - - -
S . IOV SRR ‘g a6z - : I
Example Key Operation : e
.- Sine: " < .. 2 sind5° C o EEEE amt S B i |E| : |

*Far detailed examples on all of the possible caleulations available, see 1he sectlon title : - —
"Calculation Priority Sequence” on page 47. .. ... - P T sln | sin 2.382 ‘

& To clear an entire calculation and start again
Press the [ key to clear the error along with the entire calculation. Nexl re-input it
calculation from the beginning.

ur an

When you press -EI a space is mdlcaled by the symbol . The next function or
" value you input is inserted at the location of . . To abort the insert operation without
inputting anythmg, move the cursor, press -. agaln or press @
X .. B . ) F * . : : .
. - B - . . . - R
 WEditing Calculatlons To make correctlons in the onglnal calculatlon R
Use the @ and & keys 1o move the cursor 1o the position you want to change, and theEXample | 14+0x2.3 entered bY mistake for 14+10x 2.3 :
perform one of the operations described below: After you: edit the calculation, you ci& . .
execute it by pressing [, or use & 10 move'to the end of the calculation and.input mon Eﬂ@ﬂ@@@@ 1 4 ox2,3 .
oA S O S AT B Ma ERRORA
SOt 2 e an ~ Bytes 4

® To change a step
To change cos60 to sinD S e
! . - Préss @ GrG. L e 14—@X8 3
@@ cos B@_ i PLER TR Rl e !

Cursor is pusmunad aulumal:cal
of the cause of the™arror. it 2l e 0 RTF

— 98— : —20—



“Make neeesséry changes.

@ ER S

‘14+1zy2y3,

.COIOH() . - .. . - .. LRI -
Statements that are connected wuth colons aré execuled from ieﬂ to rlght wnhout stoppmg

*Display Result Command(4) * ="

Execute it again,

*The last calculation performed is not cleared even.when you press the
you can clear the display using {8 and then recall the caleulation.

*The last calculation performed is cleared whenever you press the@] key to select a mod:

in the Main Menu.

‘WAnswer Function

The unit's Answer Function automatically stores the last result you calculated by press
ing B8 (unless the [ key operation results in an error}. The result is stored in 1he answe

memory.

® To recall the contents of the answer memory

e |

.# To use the contentsof the answer memory in. a-calculation

)14+1@x2.3?

. When execution reaches the end of a statement followed by a display result command,
3. 22 execution stops and the result up to that point appears on the display.-You can resume
execution by pressing the B8 key

sNewline Operation

_Vke‘y& Th's mearL The newline operation ends the fine you are currently mputtmg, and moves the cursor

" to the next line. When execution reaches the end of a line where a newline operation
was performed, theuni,t.ir_ealks‘the end of the line like a colon (multistatement connector).

*® To use multistatements
6.9% 123=848.7

123 +372 = 38.4375'

Y L e I N )
E()EDERmE
L BOEEREEEE

[ 128-A:6.9%xA4.
{as3.2

_’_’Anp'e_ei-s ori 4spia'y when “A""is_ Used.

1234456 =579 B8 o _ 1ES—>A B QXAA
— 789-579=210; - . |AT3. 2 4
S e SR ~f~ 848, 7
EREHEEERE 123+456 cg R T 88.4375
= *Note that the final result ofa mulllstatement i always dlsplayed regardiess of whether
it ends with a display result command. —
(7)(3] (2] £ (0T fAns) ExE) 788-AnNs ) *You cannot construct a multistatement in which one statement d|rectly uses the result
T o e il 2@, of the previous statement. - .

P RIPIEE s

sThe largest value that lhe answer memory can hold is one with 13 d|g|ts
and 2 digits for the exponent. -

123x456:><5

for the mantss& Invahd

LI -

*Answer memory contents are not cleared when you press lhe . key or when you sw1td IMuItllecatlon Operatlons without a Multlphcatlon Slgn

power off.

*Note that answer memory contents are not changed by an operatlon that assigns value

to value memory (such as @B@@-)

lUsing' Multis'iatements :

Multistatements are formed by connecting a number of individual statements for sequen

tial execution. You can yse multistatements in manual calculations and

calgulations. There are three dlfferent ways that you can use to connect slatements & S T TT U SR SR . ar

forim multistaterients.

You can omit thg’ multiplication sign (x) in any of the lollowmg operations.
*Before the type B functions (page 48) and coordinate transformation funclions:
2sin30, 10logt.2, 2v3, 2pol(5, 12), etc.

*Before :conéianie, variable nemes, value memory names

n pmgrammeﬁ. 2, 2AB, 3Ans, 3Y1, 45im X, etc,

+Before an open parenthesis

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

—-31—



EPerforming Continuous Calculations - : N
The unit lets you use the result of one calculation:as one- of the. arguments |n the nex EBOZEHEEER ‘ 123x456

calculation. The precision of such calculations is 10 digits (for the mantlssa) e . Cane . - 56R88. ‘
_m Ix4=12 I - o ol
'12+3.14=3.821656051 B . |_ ‘ T —|
e - — - . R T . G
EEREE 3x4 Yo N A S TV
L e @ [123x456.- |
(Continving) EIEIIOIEEL ) "I 2. 7381 gE'l 556@5] isThe contents of the replay memory are clearad whenever you change from one menu
e 1o another. .~ - . -
Continuous calculations can also be used with Type A funcions (see page 47)'.'" :
: IRBuilt-in Scientific Functlons i
- R S S A In addition to the scientific functions that you can access directly from the keyboard this
mUsing the Replay Functlon _ LT calculator also provides a sélection of other buult -in functlons Use the MATH Menu to
The Replay Function automatically stores the last calculatlon performed iri replay memonaceess these built-in:functions.: :-r:‘- R R O AR L
You can recall the contents of the replay memory by pressing @ or . if you press ® i
the calculation appears with the cursor at the beginning. Pressing @ causes the calcie To call up the MATH Menu - ' :
lculation & i
lafion to appear with the cursor at the end. You can make changes in the cal e ) | | o
you wish and then execute it again. : ) TR : e ‘-. -_II[!M.‘ EJLE‘-EEJF@ m-ll
hé following two calculations :
I‘;;i';%’amfgi 021 149% Press the function key to call up the sub- -menu that contams the type of operatlon you
© - 412x3.58-7.1=7.6496 want 10 perform.
; = . EE](HYF‘) T conns Hyperbolrc Function Menu for hyperbolic and inverse hyper-
4. 12x3.5846. 4 P * - boli¢ finctions
o S BEOOEEREEEE) ’ FPT. 1498 EPRB) oo - Probability Funciion Menu for factorials, permutations, combi-
-@El.- B R L P Y ’ nations, and random numbers
- ‘ T A FEI(NUM) ...............,Numer‘ic Function Menu for absolute value calculations, integer
P oT=y B84 o and- decimal part extractions, and internal rolinding
@ rd' rexa. 58_ 8 4 - FI{DMS) ..o Sexagesmal Function Menufor degree, minute, second inputs
) : R . and conversions
i FE(COR) .ii........ii.. Coordinate Function Menu for rectangular and polar coordinate
@@@@ l 4. 12x3. 5846. 4_ ’ i transformations )
[ T ) sl FE{SYM) oo Engineering Symbol Menu for enganeermg symbols -
[~ a0 i o o . .f g 1 4 1 EXB 5’8_.47_ 1 - 'Press @ to back Step to the previous dlsplay )
& ! 4 12 8 5-8' =3 'To use the Hyperbollc Functlon Menu o 7
. xX3. oy
LT 7 ‘B49E: - : 'SHIFT[:ME]"“‘ N
_ C L W+ ElPREINUIDMS]CORRS YY)
«The maximum capagity of the replay memory i 127 by'les y o [FT):
-The contents of the replay memory are retained even if you press {18 or swnch powero PRI L .
e ED(HYP) e 1 T |
3 | A e BB



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

[F{snh) .. ... hyperbolic sine
-: [F(cshy .. .. hyperbuolic cosine
E{tnh) hyperbolic tangent
. _[F{snh-1 . inverse hyperbolic sine
E{csh-1) inverse hyperbolic cosine
[ERul inverse hyperbolic tangent

*Press to back step to lhe MATH Menu.

® To use the Probability Function Menu

¢ To use the Sexagesimal Function Menu

G - [--wmmml
EBE® 6
{F4(DMS)

Press the function key below the sexagesimal !unctron you wanl 1o mput =y .-..5
IE](o ’ ") .. For input of hours, minutes and seconds, or degrees mmules
~:and-seconds as -sexagesimal values. - ;- . g

For input of hours; minutes- and, seconds, or.degr_ees mlnu!es
' -and seconds as decimal values
-Press B to back step to the MATH Menu

i I-veferelugovsloogs g
(2]
E2(PRE) L Lo fc ]
B . \ s . R N : . @ @ .u
Press the functlon key below the probability functron yol want to |nput
[ 0[£'7) JRITU factorial of x .
E)(nPr) . ... permutation
F&)(nCr} ... -.. combination
CE(Rn#). Lirandom number generation

-Press B to back: step:to the’ MATH Menu.

OTo use the Numerlc Functlon Menu

el e

=~ ¢ To use the Coordinate Function Menu R e

(FEHCORY}

®B®

{

Press the functron key below the coordlnate functron yuu want to |nput
[E{Pol) ... transformation of rectangular coordmates to polar coordmatee

, EI(FIec) ., transformation of pcolar ooordmates to rectangular coordlnates
Press (5G] lo back slep 1o the MATH Menu

A |--IUIEEEJ:' L N

o s L @ B BE®E -OTo use the Engineering Syrnbol Menu
..@(Nijmy I e o
- T @ =] @ ! 77(SYM_)'.“* ' Lel:lnlolifo]

Press-the function key below the :numeric: iunctlon you wanl to input.
[F(Abs) ... ... absolute value .
FE(nt ... .. integer extraction;;

[E(Frc) . ... fraction extractron ' FE)(m) .. -milli (10-8) e e

F(Rnd) .. rounding* EREI R i S E @) . micro (10-9) O S

&) (Intg) maximum value that does not exceed argument - E(n) cmane (1009 L I
*Rounds the internal.value to 10 significant digits, The sam EE(p) . - pico (10-13) ) I

rounding is applied to the Ans memory coritents. In the i . E)(f) ..
mode, the internal value is cut off in accordance with the Fr .
specification. In the Sci made, the internal value is cut off § T R BT PP, R
the number of significant digits is in accordance with the §; R TR L

mode spacification.
-Press & 1o back step to the MATH Menu, s

@@@.@.

Press the functlon key' beiow the englneerlng symbol -you.want to mput

femto {10-15)
»advance to next menu




- ER

kila (103

RAMEEEE

® To assign a value to a value memory

To assign 123 to value memory A

e R B E

E(M} . mega {10f)
E&(G) . giga (10%}
FEHT - - tera (109
EEP) . ... peta (10%)
Fe(E) . .. exa (1018

Sile ee s GT Coenmunhy odtioer Lo

»Press/[@) 10 back step-to-ihe previous menu. g

e

[Example] 1000 mx5 k R

=Engineering symbols cannat beused inside. of multistatements or pregrams.

e e

e To use engineering symbois in calculations * 7

.

B A TR

[12s>a
R =

{Example] To add 456 to value memory A-and store the result in'value memory B

EEOOEEEEEEE . | Ar456-8
~ R R -7/

* To display the 'Qpn'_tents of 'a_.véllié“memory

- To dis:blla_j‘,r_tlié contents of value memory A

MmO COmEESYM | 1000mxSk:

EmEEREE)ENE

WValue Memories” : : S
Example | To clear val L
This calculator comes with 28 value memaries as standard {which can be expanded ue memory A ...

10 528). You can’use value memories 0 store values to'be’ uséd inside of calculation
Value femories are identified by single:ietter names; which are made up of ihe 26 lette:
of the alphabet, plus r and . The maximuin size of values'that you can assigh-to vale
memories is 13 digits for the mantissa and 2 digits for the expenent. Valug memory co S

\ents are retained even when you switch power off.

*Some value memories' are used by the unit for certain types of cal

EIgts LIV

5028.

o !
Iculations. Note

DEDE, IA

® To clear a value memory el

EOEEEe. -

¢ To clear all value memory contents I

B EER@E)Mc)E

following. - - B SRR
““Type of Calculation Value Memories Usedi _

Single-Variable- Statistics (non-storage} -~ ..z i s U, V; Waye | . . ! - N

.9_ Veriablo Statist N e IS llncreasmg the'Number of Value Memories R
Paired-Variable Statistics (non-storage) - QR U VW, Though 28 value memories are provided. as standard, you can configufe'the memory of
Differentiation F,G.H he unit to increase the number of value, memries and decrease the amount of prog?;z';
Integration K. L M, N _ :rsemorv- Each‘add|t|on.a!. yalue memoery takes up eight bytes .of program memory.
Coordinate Conversion o e L,J ‘Mumber of Value Memories 28 29 30 31 | e 528
Matrix Row Operations (swap, scalar produgts, addition) - | K ‘Number of Progiam Mémory' Bytes| 4000. | 3992 | 3984 | 3976 | -~ 0

You cannot assign values 1o these value memories while the above calculations are
ing performed. You should also clear the value memories before starting the above opt
ations. Be especially careful during programmed calculations 1o aw

by values mistakenly assigned to memories that are used by the calculator.

oid problems caust

the maximum number of value memories possible is 528 {an increase of 500).



SR lAbout Memory Names.; ;- .. .: -

You can use the additional- memaries you.create from program merory. 1ust as.you use
#You may. not be able to increase the number of value memories to the level you wa theoriginat 28. The names of the additional memories are Z[1], Z[2], 2[3], ete. if you increase

! If the memory already contains programs, matrices, furiction. memory cantents, or statist the number of value memoties by 5, you can access the original 28 memories, plus
. cal'data. If there is not enough unused memory available to increase to the number yo emories Z[1] through Z[5].

specify, an error message will appear on the display. St

*The specification can alse be included within a program. 2 i

1 5 Using. the Functlon Memory e

OTo increase the number of value memorles o

To incréase the number of valué memories by 30 (fOI' a total of 28: you can store up to six functlons in memory for instant recall when you need them. Function
30=58) ‘memory can; be used |n any mode except the BASE Mode.

G fnoim) (Z] (01 (] @—Pre: @ Mem: 5B1—@ o7 Iz
B LEMY @ Mat:. 81— o dlsp ay the Function Memory Menu

(et

@—r-Grp: . ..@0 8D ... @7—@ ] ) o
REG: @|" . . STofRcL] n [iEy
S o  wae

376@ Bytes Free-—® «Tnefollowitg die the Sperationdhat are avaiabis ram the fumction dispidy &t the bot-
tom of the screen. Prass the function key below the operat|on you want to perforrn
F(STO) ... .. Stores functions: . D

{DNumber of bytes used for programs e : ) IE](HCL) .. Recalls functlons :

@Number of bytes used for function memory e e !F_il(fn) raaien Specliles input as a functlon See page197 for an example
@ Number of bytes used for graphic function memory " o ‘of E(in) operation. )

@ Number of available-value ‘memaories - . - : -(LIST-)_ ............... Displays a list of stored functlons

(8)Number of memories used for matrix caloulations' - + .- *Press {H) to back step to.the-previous menu.

(8 Number of memories used for statistical calculations RSO T O I LS RS

(@ Number of memories used for eqguation calculations . 10 To store a function’ © | 7 ¢

(8)Number of unused bytes remaining

*For @, @ ®), and (D, one memory uses elgh! bytes

S - . [Example] To store the function (A +B) {A—B) as function memory number 3.

o S . RUEABEBELNOE | (A+B) (A-B)_ |
&To check the current memory status j @H@ _
[5wFT) et E%E] {or hold down [0} : O :
o To Initialize the number of value memories : B R 1) I T
- EsTO) | 1o EEm NIy s |
@ e
' g ' L S I ERTIE N !;UNCTION "MEMORY
} 1
o @ i
! fe:
: 4@!2!@ Bytes Free e fz:(A+B) (A—B)
_ . =z i i fa:
L] P > ‘ ‘ . ! f 5
| T is.
BT P S srofrey] o Jsg

~38-— | —39-



«If the function memory number you assign a function to already contams a functron 1

prevmus lunctlon is® replaced wnth lhe new»one

*To recall a iunction

To recall function memory number 3

hs *Execuling- the store operation whlle the dlsplay is. blank deletes the funchon for the

Function Memory you spegify. -

EVAR (Variable) Menu .

The VAR Menu makes it easy for you io quickly recall graphrc functions, equations, coeffi-
cients, solutions and other data from memory.

- ._ -, ....... --i_ s
, o - _ B = # To display the VAR Menu
el R BT ! SIIIFI'- ’ siv FPLY
R . T iy [ Sii] fPLY]
[F2)(RCL} l STOR N n JIEET . . ® & @
o T The following are the datd'types that can.be selected from the. function menu at the bot-
: "~ 1om of the dlsplay Press the function"key below thie data type you want to specify.
@B - ‘TA+B »A=BY_ F(GRP) \.....cc....... Graphic functions that can be used to draw graphs in the Graph
: ‘ Mode .
EI(S!M)"’... 250005 Caefiigients and solutions for simultaneous linear equations

-The recalled lurlr:tion ar)pears_ ai,the current Iocation of the cursor on the cliispla‘y.‘

. To drsplay a list of available functrons

FJ(PLY) Coefflments and so]utrons for quadrallc equations

*In the case of coefficients and solutlons for simultaneous I|near equations, you can only
‘specify the newest memory data, either for linear equations with two unknowns or linear

A SHIFT] o -..! |5 equations with three unknowns. Also note that changmg the number of unknowns for
simultaneous linear equations causes coefficients ‘and soldtions forthe previous nlim-
: ‘ ber of unknowns to he deleted.
= — *Press [Hi] 10 back step to the previous display. : ..
E(LIST) FUNGT I DN MEMOHY )
' 11: ; _:#To recall a graphic function
| fa1 (A+B) (A-B)~ R _
fa: _@.@_.HP)_‘ . LY |
f 5 I - LR ) i o
lS
*To de|9le a func'liOH - (Y) - "Press [E) before’ mpullrng a value that |dent|f|es a rectangular
To delete function memory number 3. e cordinate graph furiction. - -
) 570 [OST FRI(r) .o .. 'Press (3 before inpUttinga’ Valug that |dent|f|es a polar coor-
e {Emem) (X STO — _ dinate graph functien.
e .IEI( ' ) FI{Xt) ... : Preiss [@lbefore mputllng avaluethat ldentrlres an Xt parametnc
i graph function. ™ .
B : FUNCTION. MEMORY | EDYY) s Press [ before inputting avalue that |clentil“ ies an Yt pararnetrlc
: i fi:. = graph function._” R T L e
fe *Press [ to back step to the previous display.
fa ]
fa -
Is :
fg: ’ -
LIST
— a0 — — 41—




To recall'the rectangular function y =

memory location Y2 using the following range parameters™

A0

S Xmin:

scl
Ymin:
max:
scl

~max s -
1.
5

Ranse ~~
i=]

5.
: 1!:

EI@(SM)

(Coe)@ ‘:_7;:_ B

W—r[ﬁ o LT

2x* - 3, which is stored i To recall the coelflclents for simultaneous Imear equatmns 3x + 2y
= 3,and 2x + 3_v =3

[ —
N R T

EEPEECRENEE

® To recall coefficients and solutions for smultaneous imeanequatlons

e [E2)(SIM) --- -
The following are tr_ié data types that can be selected from the furiction rﬁenu at the bd

tom of the display. Press thie function key below the data type you want to recall.
IR L3144 OO - Recalls. solution for. X for.a simultaneous linear equation.

L EB(Y) . Recalls, solut'lo'n Tor. Y for. a smultaneous linear equation
BE).
.(Coe) . Recalls coefhclents fora mmultaneous linear equation in mair

form, (and also en!ers lhe recalled data into the Ans matn:

‘1""" el

*[F) (Coe) only.appears when thls menu |s d|spla d‘lnxihe MAT Mode. :
Press @] to back step to the previous dlsplay s ’ ;

RIS

To add 3asa solunon for X tor avs:multaneous I|near equatlon (Slm)
). s ‘

EHF @R (E2)(SIM)
EX)EIEIES

Sim X+3

|

11.!

42— |
|

@(Coe)

FGEIPLY)

T

@EI(XT)@I

--E@(PLY)
[F3)(Coe)

* To recall coefficients and solutions for quadratic equations - - -

@@@

+"+(@ (Coe) only appears when this menu is dlsplayed in- lhe MAT Made.
+Press [B) to back slep torthe’ previous d[5play .

The following are the data types that can.be selected- from the Iunctlon rnenu at the bot—

tom-of the dlsplay.— Press, the function key below the data lype you. want to recaII

... Recalls solution for X1 for a quadratlc equatlon

- Recalls-golution. for Xz for. a quadratlc equatlon

.. Recalls coefficients for a quadratlc equahon in matrix form (and
also enters the recalled data into the Ans matrix)

{ Example 1| Toapply 3 as, a solutlon for X1 for a quadratic equatlon {Ply X1 = 3).
E.EEI(PLY) T

n Ny

Hecalls solutlon for.Z. for a sumultaneous Imear equatlon ‘m To recall the coeﬁlclems 1or quadrat:c equat:on xz + 3+ 2 0.

BPIy X1 .

P

b 8‘_

A e T
[ o

oot




1-6 Using the BASE Mode - ® To enter the BASE Mode -

You can use the BASE Mode to perform calculations with binary, octal, decimal ant
hexademma! values. You should also use this mode to convert belween number systent @ ® @ ®.

and for logical operations.
*You cannot use scientific functlons in the BASE Mode. ... . Press B or Iz] to dlsplay lhe BASE Mode
B (or @y

*You can use only integers in the BASE Mode, so fractional values are not allowed. | -
you input a value that includes a decimal part, the unit automatically cuts off the decima
«If you attempt to enter a value that is invalid in the number system (binary, octal, decima
hexadecimal) you are using, the calculator displays an errer message. The following shot'
the numerals that can be used in each number system.
Binary: 0, 1 '
Octal: 0,1,2,3, 4,56, 7 .
Decimal: 0,1, 2,3, 4,5,6,7, 8, ¢
Hexadecimal: 0, 1, 2, 3, 4,
»The alphabetic characters: usediin the hexadecimal number appear differently on th
display to distinguish them from text characters. :
Normal Text: A, B, C, D, E, F

Highlight the BASE icon on the Main-Menu. -

5,67 89 A B CDEF ' ' R o
' J*EIJEJEIHIH

- Main BASE Mods screen

BUN~/* BASE-N
W DEG
M—D/Dpy. M—-Disp

i3

‘Hexadecimal Values:: A, B, €, D, EF IR Tk "1 The following are the number. systems that are. ava|lable :
+Negalivé binary, attal, and hexadecnmal values are produced us:ng the two &) comple [Fi)(Dec} decimal
ment of the original value. - S ) . E2){Hex} . .. hexadecimal
-The followmg are the dlsplay capamhes for each of lhe number syslems o [E3)(Bin) binary
T [F3)(Oct) octal -
Number System : Dlsplay Capacny FEd~0) ... .. Number system specmcatlon menu
Binary. |- 16 digits N .(LOG) Loglcal dperation menu
Octal - oo d1edights: }
: = tTo set the default ‘BASE Mode number system
Decimal 10 digits o TExamol o
Hexadecmar | 8 dlgltS' - ple| To set the default BASE Mode number system to decimal

*The following are the caloulation capacities for each of lhe number syslems S E](D_EC)
Calculation Ranges in BASE Mode : :
Binary Values
Negative : 1000000000000000 < x = 11111111111
Positive :0 = x = 1111111111111 - ¥ .
Octal Values

Negative : 20000000000 = x = 37777777777 mOOEEE
_ Positive 1 0 = x .= 17777777777
¢ Decimal Values
Negative : —2147483648 x = -1
' Positive :0 2 x = = 2147483647 @(Hex)@]

Hexadecimal Values
Negative : 80000000 = x _5_ FFFFFFFF
Positive : 0 = x = 7FFFFFFF

— 44~ —45-

l Hex

Dec

o

¢To convert a displayed value from one number system to another
;._- To convert 1,038 (defaiilt number System) 1o its hexadecimal value

1038

f1@38‘

)

s azeaeamE'



® To input values of mixed number systems s

1-7 Graphlc and Text Dlsplays S

To input 1,038p + 25Cx + 110115+:230, when the default number syster — —_—

is decimal e The unit uses both a graphlc dlsplay and a text dlsplay The graphic dlsplay is used for
- ; graphlcs while the téxt display is“used for calculatlons and :nstructlons The contents
WED(Dec)E8 DBC’ - e @?of each type of dlspIay are stored in |ndependent memory areas X
S m@@@(d“‘l))@(h) - S - '
‘ .@@@(b)mﬁl@mm lgggmesmm 1011 ‘e To switch between the graphlc dlsplay and text dnsplay
e (0)@@@ - BN 1 BBEPress the ) key. You should also note that the key operations used to clear each type
d : ; o! display are different. E
[dlhlblo| 50 To clear the graphic display
Press M) (Cls) (e
F _ - R
The following are the types of values that can be specified in the above menu. I:To clear the text display ' ' T
S ED(A) soeiviveneniennnies decimal value ess@. . _ . i
” B . hexadecimal value Ifyou press B while invthe'graphic display, thescalulator.clears the display and automat:
Bb) " .. binary value ically switches to the text display. Though the graphic display is ¢cleared, it remalns in

F4l(o) octal value

memory, so you can return the graph to the dlsplay by pressmg @ b G
sPress {0 to back step Eo the ‘main BASE Mode screen ‘ AT

-# To input logical operations

To input and execute “120.; and ADys” o T - T Se TWGednvsno@ s
s 1 8 Technical Informatlon -
BFI (Hex)E : THe T % :
@@(LOG)@(an_d)_:": S EBBndNUﬂGQ@@@B his sectlon prowdes information on the internal workmgs oi the unit.
@eE " eoooea] L

; ey §h|s caleulator employs true algebralc logic to calculate the paris of a formula in the
. - - ollowing order:

[Neg]Notfand] or Lxor 1) Coordinate transformation

(1 IEJ @ . @ Pol (x, ¥), Rec (r, 8)

Dlﬂerenlratmnllntegratlon B

The iol[owmg are-the Ioglcal operatlons that can be mput from the above -menu. d/dx, v 2
) N [ i :
[G[(=Ts ) S negation o . Type A functions .-
[E2(Not) .. - ﬁﬁg PN ¢ With these functlons the value is entered _and__then the function key is pressed
_(and) g . ¥y ol 0 ENG-symbols - . .., g o, R
@&r))r)........ ............. OR @Powerlrool
1 owere
F8(xnor) XNOR: L = F(X'z_. v
-Press [E01) to. back step to the main BASE Mode screen. o ®a$: lons

®Abbreviated multiplication format in front of x, memory or parenthesis
27, BA, 3sinx, etc.

|
¢
I
i
'

i
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®Type B funcions - L I 2x((3+4x(5+4)+ 3) 5)+3=
" With these functions, the function key is pressed and then the value is entered R , T IT BI Té]» .
v, ¥, log, In, e, 10% sin, cos, tan, sin™?, cos™!, tan~, sinh, cosh, tanh, .sinh. = (
cosh™1, tanh~", (=), parenthesis,{fallowing in. BASE Mode only)d h, b0, Neg; WS [@. G R
(also Mat, Det, T in the MAT Mode only).., R R SRS DL Numeric Value Stack Command Stack
(7) Abbreviated multiplication format in front of Type B functlons o . . o S
2V3, A log2, etc. - Lo S G T o @ 2 - ,m_a
® Permutation, combination = . ’ St e _ s ) ’ @ g = |:
nPr, nCr — I} P N &
X, - . R L PR P N . =
@and e e |4 =R .
BASE . R . - ;
@or, xor, xnor] ASE Mode only : e _ =
R A Y - - .
«When functions with the same prlorlty are used in series, execution is perforrned iru o :
right to left. R : o -
einvi20 —~ e"{ln(\/12 )} o RS T S

Otherwise, execution is from left to rlghi *Calculations are periormed according to the pricrity sequence described on page 47.

. . o "Once a calculation is executed, it is ¢cleared fromi thé stack
«Anything contained within parentheses receives highest priority. ]

2+ 3 x(log sin27? +6.8)=22.07101691 (in the ‘‘Rad’’ mode) - Cins e lmenar s et

O : R e . MValue Input and Output Limitations 7'~ EEEEE
i@ e - The_ allowable range for both input and gutput values is 10 dlglts for the mantlssa r_lld
R oL : L s 'EdIgItS for the exponent. Irternally, however; the iifil performs calcutahons usmg 13 digits
L@ B ’ for the rnantlssa and 2 d:glts for the exponem
EExampIe 3x10°:7-42857= R U

e 4 o i -@-@a-- e &54
Con " " 42857 14288
: IEEeTE @-@- %5~%&E7

(ZJ 'I 428571 4

B Stacks
The unit employs memory blocks, called stacks, for storage of Iow prlunty values an

stack, a 26-level command-stack, and R -
commands. There is a 10-level numeric value h : l!CaIcuIauon results that are greater than 1010 (10 b||||on) or ;355 than 10 - o 01) o
10-level program subroutine stack. If you execute a formula so complex-i exceeds wautomatu:ally displayed In ex onential form.

amount of stack space avallable, an-effol Massage appears on the digplay (Stk ERH& Y, P REE- .

during calculanons or Ne ERROR during execution of -a program subroutine).

ot s EEEERDE Be5+7

Stk ERROR: -
Bytes ‘86 =@@

42857, 14286
TR -4718857 14288—4885

K e TAEBE

Ater a calculation is complete, the ‘calculator rounds off the mantissa to 10 dlgxts and
fisplays the result. The displayed result can be used in the next calculation.
Walues are stored in memory with 13 digits for the mantissa and 2 digits for the exponent.
!
|
b
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Minput Capacity L o SR ilExponentlaI Display ‘ : o

This unit has a 127-byte area for execution ol calculatlons Each tlme you press a numerBurmg normal calculation, the-unit is capable of. drsp]aymg up. to 10: dlglts Values lhat

key or arithmetic operation key, cne byte of memory |s used Fn addmon ‘the followrr@xceed this limit, :however, are. automatically displayed in exponential format.- You can

functions take up two bytes each: : choose between 2 different types;of exponential display formats.:- ‘=0 m s
ed/dx( - L T Norm 1: 10-2(0.01)> | x|, | x| 210"

*Mat, Det, Trn (MAT Mode) o o .
«"ROW, "ROW +, ROW +,'Swap’ (usmg Matrices in Program) Norm 2: 107°(0.000000001)> | x|, x| z10"

Y, 1 Xt Yt, Sim X, Sim Y, S‘m Z S'm Coef, Ply X, PIy X, Ply Coef (VAR MeWou can select between Norm 1 and Norm 2 using the Drsplay Mode {page 25). Pressing

- displays the current mode settings.
A calculation can consist of upto 127 bytes Whenever you input the 121st byte of at Py g

calculation, the cursor changes from " to “M"|on the. display to let you know th * ‘
you are running out of memory. If you strll need to mput more. you should divide yol HEZDD@ 1200 _ :
calculation into two or.more parts - S . B, g-@3 |(Norm 1 display format)

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

' @@5 (Norm 2 dlsplay formai)

TE L

IOverﬂow and Errors g e
Exceeding a specified input or calculation range, or attempting an illegal input causeHow to mterpret exponenhal format
an error message to appear on the display. Further operation of the calculator is imposs
bie while an error message is displayed. The following events cause an error messag
to appear on the display. )
*When any’ result, whether mlermedrate or fma[ ‘or any value in 1
"+ 9699999899 % 10% Ma’ EHHOR)

*When an attempt is made to perform a function calculation that exceads the' put rang : . Mantissa Exponent
(Ma ERROR) (see page 271} '
=When an illegal operation is attempted during statistical calculauons {Ma EFIHOR) = 1.2 10" =+ 120,000,000,000

For example, attempting to obtain ¥ or xon without-data input; -, . ) 5 T
«When the capadity of the numeric value stack or command Lackiis’ exceeded (Stk ERRoft-2E+11 indicates that the result is equivalent to 1.2x 10", This means that you should

For example; entering 25 successive [(-followed by 2E33E4ED; move the decimal point in 1.2 eleven places to the right, since the exponent Is positive.

*When an attempt js made to perfdrm a calculation using an illegal lormula (Syn ERROFS results in the value 120,000,000,000.
For example, SEJEI3[ED.

*When an illegal memory specification is made (Mem ERROR) 1.2e-3 -
*Whenan illegal command or functlon argument is used-(Arg EFIHOR) R ' 1.2e-@3
«When an attempt is made to use an illegal dimensiofi‘during matrix calcutatiohs (Di \—r‘
EHROR) ' i .
‘; SEEN Ty ; - Mantissa Exponent
Notes: T oo ’ ‘ :

«Other errors can-oceur during-program execution:’ ‘See page’269 for details, . “ 1.2x107° = 0.0012
‘Most of the calculator's keys are inoperative while an error message is displayed. Y&y oc_p3 indicates that the result is equivalent to 1.2 x 10-3, This means that you should

can resume operataon using one of the two following pracedures. move the decimal point in 1.2 three places o the left, since the exponent is negative.
*Press the [ key to clear the error and return to normal operatlon This results in the value 0.0012

*Press @ or ® to drsplay the error, (see page 29) C R
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HCalculation Execution Display

When the calculator is busy drawing a graph or executing a long, ‘complex calculal :
or.program, a.black box (M) flashes.in’the.upper right corner. of the: dlsplay Thls bI :
box indicates that the calculator is. performing: an mternal operatlon i

- | 'Manual Calculations . . .

; TR T T o S

WWhen Errors Keep Occurrlng ] T
If you find that errors keep occurring when you try to perform an operation, use the lf2 1 Ari"thmetic'CalcuIations'
lowing procedure to bring the calculator back to its initial semngs and try aga:n i

Chiny Lotase ar o s2-20 Units of Angular Measurement
(1) Press . to dlsplay the Mam Menu

.(2) Use the cursor keys to highlight the COMP icon and then press 8. - 2 3' Trlgonometrlc and InVerSQ Trlgonometrlc FunCtionS

(3) Press GnmEF(Deg)ED to set degrees as the angular unit.. . 2 4

{4) Press BAEAFE(Nrm)EE 1o set Norm "as the ‘display format.. "7} : Logarlthmlc and EXPonentlal FunCtlonS _ .
R ’ 25 .Hyperbollc and Inverse Hyperbollc Functlons DA

Other Funictions

Coordmate Conversnon

Permutation and Comblnatlon

Fract;ons

Englneerlng Symbot Calculations

Number of Decimal Places, Number of Slgmfrcant
Digits, Dlsplay Format

j2-12 Caleulatlon_ej_‘-Usrn_g_,Memory R
2-13 BASE Mode Calculations




Chapter 2 [(Manual Calculations

Fand subtraction. - —

For mixed arithmetic calculatlons muitlpncauon and dnwsmn are glven prlonty over addltlon

Manual calculatlons are those that you input manually, as on the simplest of calcuIam,ﬂ Example... .- 2'_::ngfatibn.. D Dis‘p‘!':a'j'! '
They are to be distinguished from programmed calculations. This chapter provides v e : i
ious examples to help you become familiar with the manual calculation capabilities of3+5%6=33 . :!56 y ,"38.
unit. . . ?»
. 7x8-4x5=36 : = TEJSER4BEA5E | =iy 36.
2-1 Arithmetic Calculations é ‘ I
: _ — : 14+2-3%4+5+6=6.6 - 1EI2E3E34E5E066 | 6.6
*Enter arithmetic caleulations as they are written, from left to right. : T - — —
=Use the [@ key to input:the minus sign before a negative value, - LR CE T
»Calculations are performed internally with a 13-digit mantissa. The display is round& ;
to a 10-digit mantissa before it is displayed. ‘.calculaﬂc’“s Usmg Parentheses o s
Examp'e Opera[]on D|Sp|ay . Example . Operatlon o Dlsplay
23+4.5-53= —25.5 23E84.5685368 | 2500 (2+3)x4=80 ___j_qonmz-s-m- 80.
56 (—12)+(~2.5)=268.8 . _ S6E3@12@|. . ... - 2¥3x(4+5)=29" _ "23!3@{"5 S 29.
. e B : .2 5. ’ S 288k «The final tlosed parefthiedes' {immediately befors opération
. R of the B key) rnay be ommed,-: no: matler how: many are (.2
- ' required. E T R Ra ot ENTE "
12369 x 7532 x, 741203— o 12369!37532. . o ) )
6.003680613%10™ /- 03 6 903680613 +1§ : m
(6903680613000) e o r-2)x (3+5) 65 L OTE20G8ER5 65.
. . . «A multiplication sign immediately before an open.parenthe~ L. o -
75 70 [ SRR RN ' sis may be omitted. .- - :
(4.5%10 )x(—3.3x10' ) 4 5.755[@2 3- i S ) : :
=-1.035%x10" S C TR “i1,0356-4 o b :
(- 0.001035) {Narm 1 display forag 02+ 7x(3+6)}= =55 1 10026703 M6E: —55.
- v ) «In this manual, the'multiplication sign is always shown.
(2+3)x 102 =500 A 0@ B2E | : 501 Sl IR :
*[D2E3DE2 does not-produce the correct resull Be sufe | - STRTIED 131 L (2x3+4)-5=2 " 23645856 2,
to enter this calculation as shown. T ;9 :
o 5x6+6x8 T s Lo
N R R | s oSN -08125 | ((ISEIGENGEISDHE
{(1x10 7)77=T4285.71429 415“7@} - .,1f285,.7,142ﬁ5>(4+12‘)<3. L 154123@@ 0.8125%
(1x10°)+7—14285 19 g B
=0.71428571 12567614285 0. 7142857£1 2xA07) {25 x107) .y 1. 2-195-2 569
1303 =45x10" 20E33E31000)& 4.5e+18
% ;
Tes=03" R 6E04RASHE 0.3
| +The above is identical to 6EI4EISED.
- 1
|
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2-2 Units of-Angular Measurement

*See page’ 23 for full details on specifying the-unit of angular measurement. - -
=Once you specify a unit of angular meagutement, it remains in effect until you specif

- 2-4 Logarithmic and Exponential Functions

; *The loliowing calculatidns cannot bé performed in the. BASE Made: - gt e

a different one. The specification is retained even if you switch power oft. - Example | \TOperati e
*The foliowing calculations cannot-be performed in the BASE Mode. : ? - Operatlon: Display
‘ | log 1.23 (logr01.23) = 1.23 7.0.08990511144
Example Operation * Display - 3_990511144% :
Result displayed in degrees. o al | In30 (log90) = 4.49980967 IIEIQOI 4.49980967
To convert 4.25 rad to. EREmE) (Deg)Es) | o | o3 s | EEREE T s
degrees. 4.25E)(NED 243.507062% 10777 =16.98243652 RN @@1 23. 16.98243652
_ ) . . (To obtain the an!ilqgarilhm of common logarithm 1.23) .
47.3° + 82.5rad =4774.20181° 47.3@82.5@mME | - 4774.20181 S e e
A M Mt . €*°=90.0171313 . Emed4.56 90.0171313
. . {To obtain the antildgarith;r] of .natural |9garilhm 4.5) : SRS
R SR I L - . . R AT k
23 : .
2- 3 Trlgonometrlc and Inverse Trlgonometrlc Functlonsi . ¢ +1 2 10 ‘ - | - BAR4EREREO4ES S
= 422.5878667 _ 1.2 3ER 2.3 422.5878667
«Be sure to set the unit of angular measurernent beiore performmg tngonomelnc fund ‘
tion and inverse triggnometric. function- calculations: : 3 =(~ (- (- x - p
*The following catculatlons cannot be performed in the BASE Mode. =3 E*S;—fi‘l )3 (=3) OE3DR4EY 81.
" Example ‘ Operation Display .. )
sin 63°52741 " = 0.897850012:: - EEEE)Deg)Ed | - - 3= —Bx3x3xY=- B3A)4ES -81.
GWE3EMEME(OMS) | ¢ 23
ED(e + +)52[ED (= » )41 _ 56" =52.58143837 5.6(8)2.33 52.58143837
' - s -(o roi [, 02897859011 ;
e V123 (=1237)
Cos (% rad) =0.5 @(Had) =1.988647795 7ENET 1235 1.988647795
. FOEDE3NE | 0.
tan{ - 35gra) = - 0.6128007881 . B ERFE) Gra)E | Lol
. R 7. @WE35E) | -0.6128007881
2-sin 45° x cos 65° EMEFEDegE | . .
=0.5976724775 | - 2EAW45EIE=65E0 |  '0.5976724775
o f T e
T— Can be omilted.
cotaoe ==l 1E3@30E;  1.732050801
=1.732050808 P
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2-5 Hyperbolic and Inveérse Hyperbolic Functions | 2-6 Other Functions

*The followung calculatlons cannot be performed i the BASE Mode:. . .- 2

z

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

- Example ; ".Operation Dlsplay Example. Operation . Displaiy
sinh 3.6 = 18.28545536 @@(HYP) S i T 7 i B4 =3.65028154 N2 QENE5E © 3.65028154
El(snh) 3.6 |... -18,2854553 B ‘
o CET [ Lo e e (== (-9 (-8)=9 [OS30EES 9.
20 - K
cosh™ =0. 7953654612 fourT) (| (FE (H Y P) o ~ S ] ~
e :_(15) ©ET B )m20E15006 | 0.795368465¢ ¥=-Bxy=-9 BEEE 9.
e T R . . 22,92 (A2 62 g4 ekt o 2EEMAEER: s e e
Determlne the value of x when tanh 4x—0 88 AFE5EE 54,
- ; : N Tt ; S P :
x= tamh4 0.88 em@mEEyey| U e 03 EREE4ERED) | :
-(mn 10.88E24E | 0.343941914 11 BR@E| 12
=0.3439419141 I : .8 :
T B=1x2XBX. x! SENEREPREENNE |
R Voo s -8 Samp sieadi r]om e ‘t'.x:'.*@]ﬂéf:«
co ;%%%%#%_:0.5430303571 i 2FEAEMENPRB)ED(x) | FiT
} o S M 1 4 -+ I [ e e o+
: @(x’)@..ﬂ@(x’) A L
P P E @l@. 0.5430803571
;What is lhe absolute' value of I '
2 the common Ioganthm of i !
b l _ e .:'L_.' AU e - T L . ||Og~| =0. 1249337366 3 I@@@(NUM)' ] ISR i
’ A '.'jE](Abs)--3ﬂ4E]@ e+ 0.1249387366
What |s the lnteger part of it (s i e (NUMY)
~3.57 L EHInE23.5E -3.
What is the decimal part of [ W [F3) (N U M)
~357 E@{Fro)@3.56 —-0.5
What is the nearest integer e i (F3) (UMY
not exceeding —3.57 FB(Intg) 3.5 —4.
|
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2-7 Coordinate Conversion

2-8 Permutation and Combination

*Rectangular Coordinates : *Polar Coordinates: ..

) -Permutation

+Combination- - . -

I e oY o T s aCr=— L _
' U Plyy) T P (n r)' ‘ EERECEDT
¥ -
H ol . .
L v ‘The followmg calculahons cannot be performed in the BASE Moda.
Rec Example |~ Operation Display
- {To calculate the possibig - | - .
, rumber of different arrange-_ .| . 10 &n) i F2) (PRE) :
- i ] nents using 4 items selecled ([Fa(rPr) 42 5040,
+Calculation resul.ls are. s't_lo_rec_i l{n—value memories | and J. fom among of 10 items. |
T g © 10P4=5040 _
Pol | r | 8 ’  |fo calculate the possible B i
= i 5 {umber of different combina: .| . 10EEEBEIPRE) |7 .
A N P fions of 4 items thatcanbe | /., ..., . . EDErCH4E. 210.
.. Jelected from among 10
*With polar coordinates, 0 can be calculated W|th|n a range of = 180°<8<180° (radlan lems.
and grads have same range). 10C4=210 .
#The following calculatl_o_ns cannotibe’ performed in the BASE Mode. b
Example - ' .|v . " iOperation Display :
To calcufate rand §° when s Y G EENDen) o
! . 14E@M]20.700E9 (| 24.98979792 (/
{Continuing) [Il@] Y 55. 92839019. T
EMEEIOMSIESTT) | 55°55'42.2” ¢ ' "
To calculate x and ¥ when e 077 () F2) (R &) |
r=4.5and 6L-7r rad. - L W@]@(OOH)@(REC)
3 4.5E(H02E336
TSR ORI ERmDLIES (. . 2,25y
R {Continuing) (B[ T]EE | 3. 897114317 (v ‘
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Lanill

2-9 Fractions

2-10 Engineering Symbol Calculatlons

sFractional values are dlsplayed with the integer first, followed by the numerator and thef Inpt engineering symbols usmg the" Engmeermg Symbol Menu fron'i the MATH Menu,

the denominator.

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

; as described on page 35. LR

' Porform the followmg operauon to change a drsplayed valuetoa correspondmg Englneenng

Example. . . Operation. . Display - Mode. — B
2.+57=372 Vo 2EE5M3EIRAE | 3113420 G Fix[ScifnrmEns R :
=3.65 {Conversian to Jecnmal)@ i 3468 ' oo : ]
Fractions can be’ converled to decnmal values and vice versa. : ; :
: : rEow . (Eng)‘@ I r.“Eng 2
38 47586 811 (Reduced) 3@456‘@78@ RS IRt : X | -
(Continuing) @; L 7 115-‘ 13 Eschtime you perform this:oparation;:the display changes between Engineering Mode
*Fractions and improper fractions that can be reduced become ; and standard {non- englneerlng) formal .
- reduced fractions when you press a calculation command kev : »The unit automatlcally selects !he engmeermg symbol that makes the numenc value fail
" Press [@nEA to convert the value to an improper frachon a 5 within the range of 1 to 999. ) 7
o -The following calculatrons cannot be performed in the BASE Mode. o
1. 1 : TR oo
2578 4572 B ] o I B _ Example ©= | .Operallgnl ‘ i Display
~6.066202547 x 10™* 1257860 145726 | 6.066202547=-0f - .. P ‘
(Norm 1 dispay forma, " R [El(Eng)
‘ 1999K {kilo)+ 25k (kllo) 999 5 W EE) (S Y M) EB) ()
«When the total number of characters, .including integer, =1.024M (mega) E) (k) EA 25{FD (k) B2 1.024M
numerator, denominator and delimiter marks exceeds 10, the - ]
input fraction is automatically displayed in decimal format. C E_I(Erjg) 1024000.
[ Comes sl oy :
i ; C EBEEFl (Eng)Es
3%05=025 1220856 -0-204.: 10=0.9-900m (mili) 9310 900.m
*Calculations containing both fractions and decimals are cal- ' {Converts the displayed value to the next higher-engineering.| : ..otz o -
culated in decimal format. unit, by shitting the demmal polnt three places to-the right) [-er .y
; R EENG) 0.9
1 ;8 1@01E301 @400E 11547, RN EDENG) 0.9009k
11 7 ) (Converls 1he dlsplayed value to the next lower engineering
3ty unit, by shilting the' decimal pomt three places to the left.)
*You can include fractions within the numerator or denomina- ' [ @ggzg; o 900
tor of a fraction by putling the numerator or denominator in d.m
parentheses. FEHENG) 900000,
, Fe(ENG) 800.m
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Number of Decimal’ Places, Number: of Significant
Dlglts D|sp|ay Format i

2-12 Calculations Using Memory

-See page 23 for detalls on specﬂy:ng lhe number of demmal places

*See page 36 for details on value memories.

*See page 24 for details on specifying the number of significant dlgqts " Example =~. Operation Display
+See page 25 for details on specifying the display format.’
pag pecifyi _ 7 193. 2SR 193.2
. Example Operation .. .Display ; 3.2+ 23=8.4 . W AE236 | - 8.4
R — g . i o -
100+ 6=16.66666666... - 100ER36(Ed 16.6666666:193.2 +28=6.9 . C AR 28 6.9
G de(ixrnal places) FRASEN(Fix) 468 16.66 %’ 42=456 e 426 4.6
-+ (Cancels specification) [FE}Nrm)Eg [ .- . “16.6666666 9%E 43 . - : . ] o
{5 significant digits) [F2){Sci) 5 B8 1.6667e+0;(7-2)x8 =1.425 s ) 993@ N 57
. {Cancels specification)- (3] (Nrm) B2 .:«‘-1;16.6_666666? - 7E320)R8 I HIE)Eg 40.
Displayed values are r'ounde.d off _10 the place you ‘spécify. ot : e : Wrl (B ) G i) C g 1.425
AR L il e *The same result can be produced by entenng [mts] « 151+
200+7x14=400. . 200@7@taEE| ST V4 BDD7E20H0E. _
' (3 decimal places) EEHE (Fiv 36 _400.00 5,9 g0 239[5@‘ ) 32
{Calculation. contlnues usmg dlsplay capacity of 10 digits) N R 53—6= 47 o R ;
_ - 20063762 w8 T ~S3|eE 47.
g £ | 28.57142857 %) XS - m--@@-@-- e e
N ‘ 14@| 400.0 ﬁ 4583208 8d.
Lo o i, Tota . —
If the same calculation is perfermed using the specified E ' DR @].:@@-@I.. n.
T number of digits: ) ) - o 99R13[Ea - 33.
) . 2008876 . 28,51 @l...lﬁl@@-@ 22,
g;cee\;a;léi s;l‘l::ﬂ;?temallygls cul off 10 lhe number of demmal ‘ %12'x 343, 4 5-63.4. 2 3E93. 4-@@- ; . 5-?
] @@I@(NUM)I(HM)@ 28.5Tg)x (2.3 3.4 + 4.5)—15.. 120imEE5E 63.4
St o [ %] 23.571 X _ . ><_4_._§=233.5 - 45.@]@. 4.5
s e Cagm) T 399.99 T sopomERmm |
(Cancels speclixcatlon} m-@(Nrm)- 399.98 L ol D15 E)EE - 2385

can be omitted. | o

‘ sMultiplication signs (x) |mmed|ately before memory names

o



2.13 BASE Mode Calculations

HConversions ,
-Example Operation . © -Display
WEH(BASE)E
To.convert 2A4s and 274510 |- AR _IEI(Dec)@] Lo nrg
aecime! T B @A a2
T - F(0)274 - 188
To convert 1231, and 10102 .-@(Hex)- _— 003_00000
to hexadecimal @(d ~0)F () 1236 0000007 |
- ' @(n)mw@ 20000004
ENegative Values B
Example | Operation Disptay
o L el (BASE) [
Negative of 1100102 .. . | EEE)(Bin)ER | 0000000000008000
. B(LOG)ED(Neg) P
: 110010@] 1111111111001119
W Arithmetic Operations _ & N _
Example - Operation . Display 7' ,"\
- EREASEE [0 - .
U (P B (Hex) B2 20000000
123X ABC15=37AFAg = 137 - IEi(d o)I(o)123m
o ' o _ _ 00037/AIF4
-2280840 | mﬂ(nec)@] e 228084
7654s + 1210= 334.333333310 EFE)(Dec)Ed ]
=516 [F=){d ~ o)Fal(0) 7654 .
129 33
EDE(OcHE 00000000516 f

«Fractional parts are cut off before results are displayed.

HLogical Operations

*See page 46 for details on the legical operations menu.

Example Operation Display
E(BASE)ED
. B (Hex)E8 0e0000
196 AND 1A= 1845 19(LOG)|E](3FIC|) 1AEg 000030?:
‘ EEDF(Bin)EE | 000000000000
11102 AND 36:=1110, ) . 1110(LOG)IEI(and)' 0000
- [FE)(d ~ o) Fal(0) 36 EE | 0000000000001110
EBEDFI(Oct)EE 600000¢
» } 2000000
s OR 6.15 63; 2_3(LOG)(0r)§1 00000000063
. ) MR E2l(Hex) ED 200
12015 OR 1101,= 12044 12069(LOG)E)(or)EM oo000
{E)(d ~ o)) 1101 00000120
MEDF)(Bin)E) | 00000000000 p
:g:gz AND (A5 OR 7ig)= 1010(LOG)l§_§l(and) o000
2 [OERF)(d ~ o) F(h) AT
[ES{LOG) F) (or) BT ESHd ~ 0)
E)(h)700E | 0000000000001010
_ EEDFE)(Hex)By
; ) 00002000
15 XOR 316= 615 5(F)(LOG)(Fs)(xor) 368 20000006
BEMFD (Hex)Ee ‘
2As5 XNOR 5D35= e
FFrFFrED, 2A[Fg(LOG)FE (xnor) 5DE) FFFFFFS8
_ BEME)(Oct)EE 00000¢
\ 0000000
agation of 12345 EB{LOG)E2)(Not) 1234 55 37777776543
. BED
Negation of 2FFFED z;%g;: 00000000
2FFFEDE FFDOG012

1l




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




Chapter 3

- - > v - s 0 5'
This chapter pravides procedures for performing differential and integration calculation

i Differential"'a-hd Integration Calculations ]

3.1 How the Unit Calculates Differéntials

The following is the input format for differentials:

EER f{x) B EFAx0)

- Incriaseldecreass of ¥
: Pbint. for whicl.'n'you want to_determine _1he derivative
d/dx(f(x), a, Ax) — -E;f(a)
The differentiation for this type of calculation is defined as:

m JOHAD @)
ax

Sa=l
ax=0 il CTLEST L i UL I -
| ced by a sufficiently small Ax, with the value in the

In this definition, infinitesimal is replac

neighborhood of f* (g) calculated as:
s Jlat+axy—fla)
fas—-——

is uni i er-
In order to provide the best precision possible, this unit employs c:e;ntral difference to p
form differential calculations. The following illustrates central difference.

¥y
Ay y=flx)
Ax
fla+Ax)—fla—Ax)
2Ax
vy
x
x
[} a—Ax a at+ax

The slopés of pﬁint a and point a+ Ax, and of point @ and point ¢ — Ax in function y=f{x
are as follows:
fla+ax)-fla) Ay fl@—Sfla—Ax)_ vy
Ax _E ’ Ax Vx

o o o

Inthe above, ApiAx is called the forward difference, while Vy/ Vi is the backward difference.
To caicutate derivatives, the unit takes.the.average between the value of Ay/Axand. Vy/ vx,
thereby providing higher precision for derivatives.

N N _

This average, which is called the central difference, is'"expressed asis o T

gy (@+Ax)—fla) fla)-fla—ax)

X

- _f(a+Ax)ff(a—;3x)_. . o _ )

BTo Perform a Differential Calculation

To determine the derivative at point x=3 for the function y=x+ 47+
*—6, when the increase/decrease of x is defiriad as ‘A;r.;:le-S.- T

IR FY R UL APRt T

 Input the function f(x). -

/0r (XA3+AX2+X—-6

& derivative, S

g Pa;.('xm'aseax,-_é\

ar
it

0/dz (X"3+AX2+X-B
;3. 1e-5) _ .

Input Ak, which is thé ihcreases
decrease of x. .

DeEEm

. B d/dz (XA344X24X-6
1B, TE=BY. - e
52.

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

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

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

B Applications of Differential Calculations © -~ :
«Diflerentials can be added; subtracted, mmuiltiplied 'E_md‘divided with each other.'

4 i@ r =@

Therefore:

Frla)+g (@), f{a) xg'(a)

-Differeritial results can be used in addition, subtraction, multipfication, and division, and
in functions.

2xf(a), log(f*(«))

«Functions can be used in any of the term (f(x), a, A)c) ot a'differénti-ali
~{sinx:+ cosx, sin0.5)-

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

«Pressing [ during calculation of a differential (while the cursar is not shown on the
~display) interrupts the calculation. After interrupting a calculation, you can use @ and

. @yto recall the diferential formula. Pradsing B executes the displayed formula again.
»Always perform trigonomatric integrations using radians (Rad Mode) as the unit of angular
- measurement (page 23). R

«Differential calculations use vaiue memories Fthrough H for storage, deleting any con-
. tents that were-previously stored. This also means that you cannot yse these value

' memories during differential calculations. A
H RIS ’

dfta)l dx |

Value Memory F G
Data Stored | @ Ax

In addition to the abévé,:tﬁe‘ value for derivative g is stored in value memory X.

3-2 How the Unit Calculates Integrations .
The following is the iﬁbﬁi‘fdf'matifo'f‘intég'réiibns"'”' LT
f(x)E]QEQEn

: A C v"_-——_'Numbe f Divisions Y

ot Point v of Divisions (value:

“an integer from "through erﬁ T N.é 2 s
Start Point - s

y

y ) i . f(f(x), a, b, n) = Lbf(x)dx’ N=on

5

N oyt
: 1
Lot

AT R et
: . i
Area of f*fix)dx is calculated

N number of divisions

Integratidri'calcu!atidﬁé éré'bgr:f'offﬁed' b
you input. This method requires that th
the value of n is an integer in the range
, the calculator automaticall
performed.

Af shown in the ii:lusiration above, integ.raﬁ
lln:lhfag_rar values from & through & for the fu
'”rj”(ar; ei(l;ecth calculates the surface area

x) <0 where g=<.=b; the
face mrome 1y =x= b, the surface ar

Ey :frﬁgr;r:% ‘Si.m_ps‘bri"‘slﬁule for'ihexf‘(}c‘) funciion
r divisions be defined as N=2* where

. =2", whe
 eciond aoja} th{ough 9. If you do not specify a valye fcr)er
_ a ue in accordance with the integration Lbéing

on_calculatinns are performed by calculatir

nction.y = f(x) where a=<x=5, and fix) >é)n'g
of the shaded area in the illustrafion. =
ea calculation produces negative valu.es (sur-

Also note that tHe’ cal |
!  calculator us
tegration calculations. e the f

ollowi - o fod
llowing value memories to store dzta UFAg in-

Value MEIIIUFY ’ K L M ‘ N
Data Stored ] a . | b N=2n J{; f(x)dx : | ”
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RN M Application of Integration*Calculation:

-TO_Perform 7an"|ntegral-t'ipn" ca‘_culatlon, S j-s 232 x4 A)dx iln!‘egra:ls Ca_h be USECf i‘I'I addm, .lSUPt'faCfiDI'!_, Fnulglpllcairohanddméfon’o !‘1:"
e intearati i function [ (2x* +3x +4 LT TR e S e
o prtorm he integratin caleutaton fo the functon J° Preac ffewa L
Input the function flx): .+ - . ‘P'(EX'E+3X"T4‘ - \ -;mecgt;_ratison results can be used in addition, subtraction, multiplication and division, in
i o o ! nctions. _ .
MEAEEEEIEE)] unction

@ Em] 7 | : 2x f0f(x)dx, : TN

. SN . . } ) log U:"'f(x)a‘x) . - ; .
Input the starl point and end rf(2x2+3Xf4. 1. 5.?‘ , -

point. @@m _ *Functions can be used in any of the terms (f{x), a, b, n} of an integral.
e AT =55 e ook A
" Input the number of divisions. {(EX I e = [ (sinx+ cosx, sin 0.5,'cos 0.5, 5) ¥
' Fe= ¢ X i takes a
&0 (R :::or:as:wapnﬂﬂrﬂ" d SRR A T R T L
f(axz+3ax+4.1.5. 8 'fh_e,_qi??l?% : -You_qannot;use-gn imegral:as-the term of ai_different.ial or.another integrat, -
& ) 134. 6666667 .

You can confirm the
value memories. -

parameters of this calculation by recalling the vaiues Stored |nlhe ‘ ' B
. ER - . . . o E. | f .

. S R R . *Pressing @ during calculation of an integral (while the curscy is net shown on the dis-
play} interrupts the calculation.-After interrupting a calcuiation, you can use @ and &
to recall the integral formulk. Pressing e execiites the displayed formula again.

*Always perform trigonometric integrations using radians (Rad Mode) as the unit of angular
measurement (see-page 23), S

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

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

- B

 [rm(mEe *This unit utilizes Simpson’s rule for integration calculation. As the humber of significant
I digits is increased, extended calculation time is required. In some cases, calculation results
may be erroneous even after considerable time expires in caleulation. In particular, when

significant digits are less than 1, an ERROR (Ma ERROR) sometimes accurs.
(P (N (o] *Integration involving certain types of functions or ranges can resutt in relatively large

R ST errors being generated in the valyes preduced.

) e
ory name only. If you use any other value memory name,

«f{x) can use the-X value mem nd the corresponding memory contents are applied.

it is regarded as a constant a
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«Note the following points to ensure correct integration values: : :
(1) When cycllcal functions for mtegrauon values become posmve ar neganve for ci|ﬁer-
ent divisions, perform the calculiation for smgle cycles or dmde belween negauve
and positive, and then add the results together.- e el E

Flx)

Positive
part {5)

- —s-T
P CCI R K . L 1
b I &
o flx)dx=J, de+ - f flx}dx
£ rteyax=f ey (- f. )
Positive part (S) . Negative-part sy -

{2) When minute fluctuations in integration divisions produce Iarge fluctuations in 5
integration values; calculate theintegration divisions separately {divide the large flug- 4-1 Single- Variable Statlstlcal Calculations
tuation areas into smaller divisions), and then add the results together. 4-2 Palred Vanable Statlstmal C icul
a cu atlons
fAx) 4
. e 3 Thmgs to Hemember during Statistical Calculations

4-4 Examples of Statistical Calculations ~




Chapter 4 |||Fatisticél Calculations ]

alculations: single-variable stafistical calculations per-
d paired-variable statistical calculations performed using

There are two types of statistical ¢
formed using standard deviation, an
regression. .
Regression calculations can be perfor
sion, exponential regression and power regression. :
No maiter what type of statistical calculations you decide to perform, you can {ell the unit
{o either store the statistical data or 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 data causes the data you input to be processed and discarded as.Soon as you input
it. if you choose to store the data, be sure to use the following operation to clear memory

contents before beginning calculations.

med using linear regression, logarithmic regres-

4-1 Single-Variable Statistical ‘Calculations -~

‘Mode t:ci"pe}foi;m.s-inél'e'-\}a‘riabie s't's‘iti's'lic‘@ céi!c@l-
the population siandard deviation, the sample
i squares of the data, the sum of the data, and

You should use the Standard Deviation
lations:Ih this-mote, you cari calculate
standard deviation, the mean, the sum o
the number of data items. : :

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

unit us the \ -

e es fol meg value memories to store values. Do not use t ese memories
-

Of S!Dlage you pla to periol statistical Opelato S

Value Memory i ‘u \4 w
Statistical Data Lx? Tx n

.
to the DR/ Wy IV ode (page 20)'
o To i t I t

To input the data 10, 20, 30

E@ESE - .
10|?=_T|(DT)20|EJ(DT)3(JEI(DT)

To input the data 10, 20, 20, 30
10[E)(DT) 20[E(DT) [R){DT) 30FED(DT). - N
Note that simply pressing [F1(DT) inpfns‘ the pre‘vi‘oeus‘ly entered data.’

To input the data 10, 20, 20, 20, 20, 20, 20, 30

- 10EN(DT)20E)(; ) 6(E0(DT) 3060 (DT)
glr?til:rit:gat-‘}r_lt;u :jr: li)r;;:u;fn’ldiltt;p:;eeﬁ? iterns by entering the data, préssing [F3(;),.and tﬁen
¢ To delete .dét‘.al e : .-
SD:[; (i;:ut sequenc'e: 40(ED(DT) 20E)(DT)30FN(DT) S0 (DT)

! } (last data item entereci)? press [FA(CL). o

Data input sequence: 40){DT)20(E)(DT)30E)(DT)50FE)(DT)

To delete the 20FE(DT), enter 2072(CL).

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

To delete the 120[E(;), press 0.
Example 4| Data input sequence: 30(DT}50|E}(DT)120[E|{-)£51

®HOO® - _
Press [@ or (3] lo display the Standard Deviation (SD) Mode.
RUN ~ SD
B or 30 S—data : NON-
The first Tine of the SD Mode Set Up S—graph: NON—
Display should show **S-data : NON-". If G—tvpe . REC/CON
it shows "S-data : STO" you have lo angle ' Deg
change the set up using the procedure display:Nrmil
described on page 20. M—D/Cpy: M—-Disk
- | 071G L I =Y B
Gl ) s}

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

E{DT) .... .... Inputs daia

E(CL) ... .. Clears data

] .. Used to input the number of data items
E(DEV} woevveieirains Statisticallrepresentative menu

EEHE) v .. Bum data menu

FI(PQR) .orevvvennn.. Probability distribution menu

To Qe!ete the 120(E){;)31, press M.

Data input sequence: 30E)(DT)50EN(DT) 12053 (;) 31 E(DT)
To delete the 120(8)(;)31[E(DT) {last item entered}, press F2(CL)

[Example 6] Data input seqﬁénce: 50@(DT)120@(;)31@(Df)30@(nn
To delete the 120[3(;)31E(DT), enter 120[)(;)31FE(CL).

A313025-28



B To Enter the Standatd De\natlon Mode W|th Data Storage

BRUN / SD
S--data :-8TOQ
The first line of the SD Mode Set Up S—graph: NON-
Display should show “S-data STO". K . | g—-type * HEC/CON
it shows "S-data : NON-" you have to angle_ : Des
" change the ‘set up using the procedure ldisplt ay N. rm1
described on page 20. M-D/Cpy: M= Di SD'

sRlzo) ;. Joey] = JFoR
R E B E

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

EEm(SD)EE) (or (2))

| GO [{ w21 J Inputs data

EHEDIT) oo Edit function menu

| E1[ 6 R Used to input the number of data items
[Fa(DEV) - Statlsncal!representatwe menu’

FEY(E) .. ... Sum data menu - ‘ )
(PQR) e F'robablllty dlstnbutlon menu .

-Ex2 Ex, and n data are stored in their own memory area, and so they do not use value

memories.
«See pages 91 and 154 for the fo;mulas used to calculate standard dewauon mean and

probability distribution.
= THe maximum.value-is the 1argest value input-for X, whlle the, minimum value:is the

smallest value input for X.
«The median is the middle value of the distribution. If any clata |lem has a negahve va1ue.
or if it is greater than 10, or if the data includes a data item of 0, an Ma ERRCR occurs.

¢ To input data 7

To input the data 10 20, 30°

Before aclually begmnmg data mpu! usé the followmg sequence to delete any data tha1
may already be stored inside the special statistical. data memory. : -

ED(EDIT) s

- A @ (£3) ‘
F3(ERS) l[_— EF!ASEALLDATA !W’
EEs) o7 o

10E(DT) 20EN(DT) 30E(OT)

A313025-28

. anll

To input the data 10, 20, 20, 30°

1OIEI(DT)ZDE(DT)EI(DT)SOIEI(DT)
Note that-simply-pressing .(DT) inputs the previously entered data

To Input the data 10, 20, 20, 20, 20, 20, 20, 30

10@(DT)20@( )6E)(DT) 30EN(DT)

Ole t“at O Ca Ut U“I e da‘a tems by entering the d ta, pressi and the
Y t =) @( ): t

* To edit data items stored in mremory

_Tochange50t054 N . )

From the function menu at the botto ;
m of s )
1o atart tho oty o 1 the SD Made sef iip drsplay. press [F2)(EDIT)

- [F(EDIM)
@@ . X 1 7
H i . . 1 5p 1
2 52 1
3 R 1
2T 4 58 2
TR 5 56 1
- 50.
i DEL {INS
E@ T
L 8 1 &2 1
R 2 52 1
. ' s D 1
4 58 2
5 5B 1
54_
DEL |INS [H38
E5) X f
1 52 1
2 52 1
3 54 [N
4 =1:] 2
5 56 ]
tDEL INS
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After you finish editing the data, press and then [EE)(CAL}) (see page 91}.

] ' ‘fD—T— OJ_LI
R @ @ = |
@A) lm---@

@@EI---

» To delete specific data items stored in memory

To delete 54

From the function menu at the bottom of the SD Mode sef up dlsplay, press @I(EDIT)

to start the editing operation.,

{F2)(EDIT) ]
: : x _f
G - )
2 5 1
] - 54 1
4 58 . 2
5 56 1
54.
DEL [INS
- X il
[F1)(DEL) 1 52 1
" 2 52 1
3 2
4 58 1
58.
[BEL (WS

Adter you finish deleting the data, press @ and then E8(CAL) (see page 91).

* To insert data items into data stored in memory

Toinsert 0 between 52 and 58
From the function ménu at the boﬂom of the SD Mode set up display, press F(EDIT)
to start the editing operation.

FIEDIT)
@@ e X f
- 1 52 1
4 g2 - 1
3 I 2
[ 56 1
5 45 1 “
- . BB.
| DEL-{INS D -
(F2)
[E2){INS) . L SV S
. 1 52 1
2 be 1
3 i
4 58 2
5 58 -1
IBEL [INS ERB

After you finish Inserting the data, press @ and then [Fe)(CAL) (see page 91).

EPerforming Single-Variable Calculations _

After inputting the data, select the type of operation you want from the function menu
at the bottom of the SD Mode set up display. Press one of the followmg function keys
to display a menu of available operations. ' R

FEDEV) ..o Statisticalfrepresentative menu

FEI(E) ...... -..-Sum data menu

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

Without data storage (S-data : NdN-_)

# Statistical/Representative Menu

E3(DEV) [ | x0n [xon- |zl
B @ 5




1] 57 OO Mean of x-data -
E{xan) ..... ..... Population standard deviation of x-data
E{xon-1) . .. Sample standard deviation of xfdata

* [FE{Mod) Mode valug for‘input data: B

With data storage (S-data : STO)
. Statistical/Representative Menu

[z Jcon [xan1] O ]

| E9oEY)

: (G )
Mean of x-data

Population standard deviation of x-data
7. Sample standard deviation of x-data
Representative calculation menu

L Representatlve Menu

.(U) el Mec | Max] Min
.o . A @
El(Mod) ............... Mode value for input data
@!(Med) .. Median value for input data
~ EB(Max) . .. Maximum value for input data
& B (Min) Minimum value for input data
# Sum Data Menu
CEy o T tcf n g
A B
FUEXD i Sum of squares of x-data

EA(Zx) oo Sum of x-data
IE](n) . Number of x—dala |tems

yoeer AT A Wil

. Probablllty Dlstrtbutlon Menu

- E(PQR) . Pclad Rt

Probability P {ty value
.. Prebability Q (t} value
.. Probability R {t} value
Normalized variation t {x)
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4-2 Palred-VarlabIe Statistical Calculations .

You should use the Regressmn Mode to perform palred-varlable statlstlcal ca!culatlons.
In this mode, you can perform linear regression, logarithmic regresston exponent:al regres-
sion, and power regression.

WTo Enter the Regression Mode without Data Storage
nghllght the HEG :con on the Mam Menu

Soo® e

Press IE] or [1! 10 dlsplay the Regresswn (REG) Mode: R
_ : e TTRRUNT L IN-REGY
@(or.) 5-data | NON—"'

S—eraph: NON-
G—type : REGC/CON
angle ! Des. y
disglayiNrml = -
M—D/Cpy: M—DlsD
R ¢ o= - Jres

S PPeEB®

The first line of the REG Mode Set Up
Display should show ''S-data : NON-". if

it shows “S-data : STO” you have to
change the set up using, thie rocedure_. T
described on page 20. )

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

E(DT) .. .. Inputs’ data .

F2(CL) .. . Clears datd ~ "

BB e ... Inputs comma ‘between x- and y data

FA{DEV) Statistical menu : -
13[4 O Sum data menu

EIJ(REG) ...oeeeveee. Regression/estimated value menu

The unit uses the following value memories to store values. Do not use these memories

for storage if you plan to perform siatistical operations.
; R .

Value Memory P Q SR U Vo | W
Statistical Data Ly? Ty Txy Ex? Cx n

«When drawing a graph for palred-vanable statlstlcal data. STAT GRAPH must be set
to the DRAW Maode (page 20} : : :

BTo Enter the Linear Regression Mode

1@.@@@@
{FI{LIN) ExT o

The linear regression formula is y=A +Bx.

RUN ~ LIN—-REG




* To input data for linear regression: -

To input the data 10/20, 20/30, 20/30, 40/50
ENEE (Sc)EE :
10[)(,) 20 (DT)
20@)(,)80[E)(PT)
EN(PT)
4062, ) 50EN(DT)

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

10[](,)20[FE)(DT)

20[E=)(, ) 305 EDT)

A0E(,)50(F(DT) . :
Note-that you can input. multiple data pairs by entering ihe data, pressmg @E} and
then entering the number of data pairs.

# To delete data o R
__Exam le 1| Data. |nput sequence 10.( )40@(DT)
. 20[@){, )20 (PT)
‘ 30(F)(,)30[E(DT)
40{F3(,)S0ENHDT)
To delete the 40@ 50@(DT) (last data pair entered), press @(CL)

_ [Example 2| Data input sequence 10@( )40.(DT)
ata iop " 200)(, )ZOEI(DT)
30[E=)(,)30EN(DT)_ .
40E(,)50

To delete the 40[)(,)50, press HB.

_lmm’ Data input sequence:-10@1(.)40[5](DT)-=
.. © o 20@)()20E(DT)

30[E(;) 306 (DT} .

40@E(,)50FEN(DT)

To delete the 20[E(, )20@(017 enter 20@( )20@(CL)

T

ETo Enter the Logarithmic Regression Mode -

ME@@O® [ RUN / LOG-REG
@](LOG)E

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

* To input data for Iogarlthmlc regression’ S
Input data usmg the same procedures as descrlhed for linear regressmn on page 86.

*To delete data - _
Delete data using the same procedures as described for linear regression on page 86.

The following shows the equwalent values between Ilnear regressmn and logarithmic
regression.

Linear Regression Logarithmic Regression
Ex Elnx
P Z{inxp
By Zlnxep

MTo Enter the Exponential Regression Mode

@@
[EEEXP)ET

RUN /. EXP-REG

The exponential regression formula is y=AseB (Iny=inA+Bx}. '
* To input data for exponential regression
Input data using the same procedures as described for linear regression on page 86.

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

The followmg shows the equwalent values between linear regressmn and exponentlal
regression. : .

Linear Regression-| Exponential Regression
Ey . " Einy
£y? ny)’
Zxy Zx<dny
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lTo Enter the Power Regressuon Mode : SRR

EEEE@E® RUN / PWA-FEG
@ewRED

ML T o FIRL

The power regressmn farmula is y A-xB (|ny |nA+BInx)
. To input data for power regressnon
input data using the same procedures as descnbed for llnear regressmn on page 86

o

o To delete data

Delete data using the same procedures as descnbed for linear regressron on page 86.

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

W7o E'nter the Re'gressien'Mode with Data Storage

Linear Regression | Power Regression
Ex T
nx? . E(inx)?
Ty Ziny :
£y Z(ny)*
Exy crEinelng ool L e e

[ RUN / LIN-REG

penk{REG or(a]} =i

[ (REG)EE (or (21) S—daln 5810

The first line of the REG Mode Set Up S—graph : NON-

~ Display should show "'S-data : STO™. |f it G—type. o REC/CON

“ghicws “S-data : NON-"you have 1 change angle . Deg iz -

the set up using the procedure described display:Nrml o

on page 20. L lM—DrCey - M—Di SDi
-DT =y Kl EEY I EEP

HEEEBE®

The following are the operations that are avatlable from the function display at the bottom
of the screen. Press the function key, below-the operatron you want.tg perform. ;

F(DT) .. .. Inpuis data ‘_Lz‘.

@(EDI‘D . Displays an edit functlon menu

L] U . Inputs comma between x- and y-data

F4)(DEV) .. . Statistical menu S :
FEE) ... . Sum, data menu . ‘ ‘ .
[BHREG) Regression/estimated value rnenu ‘ o

*Lx2 Tx, n, Ly? Ly, and Exy data are stored in their own memory area, and so they
do not use value memories.

OTo mput data :
The following input procedures can be used to input data !or Imear Ioganthmm exponential,
and power regressmn

[Example 1] To input the. data 10!20 20/30 20130 a0/50 . 2
Before actually beginning data |nput use the followmg sequence to ‘delete
any statistical data’ stored:in memiory. E S

EB(EDIT)EI(ERS)FI(YES):
10[El{, ) 20[E)(DT)
20E(,)30E(OT).
E(DT)
L e )SDIEI(DT) e

To |npui the data 10/20, 20/30, 20/30, 20/30, 20/30, 20/30, 40/50
10@E)(,}20E(DT) : : L
20E)(,}30@MC]5E (DT)
40E)(,}50E(DT) -

Note that you can input multiple data pa|rs by enierlng the cfata pressmg [@Eﬂ and
1hen entering the number oi data pairs.

® To edit data

To change, delete, insert, or clear data, press [2J(EDIT) to display the edit function menu
and then perform-the same procedures as those described for single-variable data on
pages 81:o 83. )

-



M Petforming Paired-Variable Calculations

After inputting the data, select the type of operation you want from the functlon mMenu
at the bottomn of the REG Mode set up display. F'ress one of the followmg function keys
to display a menu of available operatlons

FI(DEV) ...cveres ..... Statistical menu -
23] 24 S Sum data menu o
FE(REG) ..oooviinen Regression/estimated value menu

Each of these menus is described in detail below.
* Statistical Menu

EDEV) A TR A |
EECE )

ED(X) ..civeveveeen.... Mean of x-data

F2(x0n) veorirvrenannnn Population standard deviation of x-data
[Fa)(xan—1) ....Sample standard deviation of x-data .
() ... ..Mean of y-data - . P TCT
[ (yan) .... Population standard de\.rlauon of y-data
FE{yan—1) .eeoeeeeenn. Sample standard deviation of y-data

® Sum-Data Menu AU
B B 3 I B0 B
(2) (3 G3)

Sum of squares of x-data

... Sum of x-data

.. Number of items

Sum of squares of y-data

... Sum of y-data - | I
. 'Sum of products of x- wdata’ and y-data

# Regression/Estimated Value Menu

FEEG) . ! ENEITAEAE

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

4-3 Things to ‘Remember. during Statustlcal Calculatlons

Anytime you delete, insert, or otherwlise edit statistical data, be sure lo press - and then

[F8)(CALY} to re-calculate the statistical results before inputting new dataor performing-any
other calculation. You should also press [B0) followed by [Es)(CAL) after you delete the statisti-
cal-data memory using Scl. {ETERFR(Sal).

4-4 Examples of Statistical Calculations

Thé following are the formulas used by the unit to cal¢ulate standard deviation and mean.
*Standard Deviation

C 7 . ™ Using all data from a finite popu-
. 'Z_: 1():.' -X) ‘Ex?—(Tx)¥n lation to determine the standard
Tp= = =

deviation for the population
F/]

. T * 1 Using sample data from a popu-
) Ex%—(Zx)¥n | lation to determine the standard
= T deviation for the populatlon o

n

Example ' " Operation . Display
Data 55, 54, 51, 55, 53, 53, ) ) (P (D (F2) (NI (i)

54, 52 L &A@ F2)(Sc!) BIET 0.

(Clears memory)
55F)(DT)54([F)(DT)
51F)(DT)55F(DT)

53(F)(DT)E(DT)54[E1(DT)
52[E(DT) 52,

"You can press the functlon keys to obtain results in any |
sequence,

(Standard deviation o) (DEV)E](xcrn) 1.316956719

(Standard deviation 0n-1) [E2)(xon-1)E8 1.407885953
{Mean ¥ ) (1 (¥ ) B8 53.375

(Number of data ») [EI])[FES(L)[E3] (7 ) EE 8.
{Sum total Ex) [2{Lx)[EE 427.

(‘Sum of squares x?} [F{L.x?)[EE 22805.




To caleul_ate___t_he_ _deviaﬂon of -

the unbiased variance, the

difference_between each.da-:.
fum, and.mean. of the. above .

data . - . oal o

Determine the following: -
P distribution
Q distribition ~ -
R distribution
t distribution

To calculate x and oa-1 for
the following data

Class no.. | Value
1 | 110 10
2 130 K1l
3 150 24
4 170 2
5 190 3

To determing Med, Max and

Min.

‘Frequency.|, -

(Continuing) @](DEV} .

- .I@
- (xon-1)EIED

. S5EEE

54 @) (x)EE

51 @E()E
. EDES(PGR)
E@(P()0.20)E
F(Q()0.250@
. BRODE

F@(t()5800E) |

ENE@®E(STO)ED
EB(EDIT)EERS)EN(YES)

T 110E(;)10E(0T) |-

130F)(;)31E T
150(E3(;) 24 [E){(0T)

170E(DTE(DT)

190 ENEENEED | -

FEE)ER) (n) B

" EDE(DEV)E)F)EE
- B2 (xan-1)ES
E(C)EBMed)Ed
i@(Max)'

T E(Min)Ed

R .9821 42857

.+1.625
0.625
- —2.375

0.57926
0.098706
1.35:-03

3.511884584

0.
110.

130.

" 150.

170.

" 170.

190.

190.

" 190,

70.
137.7142857
18.42898069
130.

190.

110.

® Regression

The following are the formu]as the unit-uses. to calculale constant term A and regressmn
coefficient B.for. the regression formulay A+ Bx.

Zy—B-Ix

A= _
. R

- ReLxy—Ex-Ly.
‘HeEx?—(Ex)

The following is the formula the unlt uses. to calculate correlation coefficient rand estimated

values of x and y.

r= nxy— Ex-‘Ey' o :
JrER T
§=A4-Bx g 2B

leear Regressmn

Operation

Examp[e | . ‘Display ...
*Relatiohship between tem- ERER@@EHNONy |-~ '
perature and the length of @@EEINE |
a steel bar - . i EmEz (Scl)BEED |
Temperature Length ;.. (Clears memory)
100C ¢ 1003/m - - 10l§|( y1003[E{DT) 10.
“159C 1005mm- |:[ > == 15E),) 1005[ED(DT) 15.
20°C 1010mm . 11> - 20(),)1010[ED)(DT) 20.
25°C 1011mm "25[F(,} 1011 F)(DT) 25,
30°C 1o14mm 30F3(,) 1014FE)(DT) 30.
- (Constant term A)
-The data in the above table
can be used to obtain the EHREG)EB(AED 997.4
terms of the regression for- (Regression coefficient B)
mula and the correlation [F2(B)Eeg .56
coefficient. Based on the Corretati fici
regression formula, the esti- (Corretation coefficient 1} £3) ) 9.9826073689
mated length of the steel bar {Length at t8°C} 18 [FE)(7)ED 1007.48
at 18°C and the temperature
- (Temperature at 1000mm)
when the bar is 1000 mm .
leng can be calculated. 1000E=%)Ed 4.642857143
The critical coefficient (r2) {Critical coefficient)
and covariance FE(r)=E 0.9655172414
Exy—n+X-y {Covariance)
( n—1 ) - E](.‘E)(Exy)ﬁ
can also be calculated. () EIEM[E)(DEV)E (x)
B (7)O)EROEFE (5)
GIED] — RIENGT| 35.




B Logarithmic Regression

*The logarithmic regression formula is:y=A +Bslix.

*Lx, Ex?, and Cxy are obtained as Linx, I{inx)?; and Linx+y respectively.

v

Example Operation Display
X yi (DFINCN)
29 1.6 @@ E(LOG)EM .
50 23.5 WMEE [FD(Scl) E8Em a.
74 38.0 (Clears memary).-- -
198 P 29@)(,)1.6E(DT) | 3.36729583
50[F:](,)23.5FH(DT) 3.912023005
The data in the above table
can be used to obtain the 74[(,)38.0E0(PT) 4.304065003
terms of the regression for- 103[F)(,)46.4FE)(DT) 4.634728988
mulfa and the correlation
coefficient. Based on the 11,8@(’)48'.9@(DT) 4"?70684624
regression formula, estimat- {Constant term A)
ed value 7 can be obtained [Fe(REG)[F(A) (e —111.1283976
fOI’I xj:,BO’ agd eittimatgdf (Regression ccj\eﬂictent B} . . e
;?=u$3).c can be alne_ ar . @(B) 34.0201475
{Correlation coefficient r) - S
BN [Ea) (r)Ed 9.9940138466
(» when xi=80) BO(ES)( )2 37.94879482
224.1541313

(& when yi=78) 73([F4) ()9

FRt

M Exponential Regression

*The exponential regression formula is y = A8 {Iny=InA+Bx). . -
*Ly is obtained as Ziny, Ty? as Z(lny)?, and Lxy as Tx-lny.

. Example’ * Operation . .. Display
xi Hi @EI(NON)
6.9 21.4 O@EIEXP)IED |
12.9 15.7 G @y E)(Scl) EED - (- 0.
19.8 121 (Clears memory) i
‘26,7 8.5 6.9F)(,)21.4FE(DT) 6.9
359 - 52 12.9[3){,)15.7FE)(DT) 12.9
T R 19.8E(,)12.1FH(DN 19.8
The data in the above table . -96.7 N T
can be used to obtain the ' Fsi(.)8 S(DT) 26.7
terms of the regression for- 35.1()(,}5.2E(DT) . 35.1
mula and the correlation {Constant term A} . S
coefficlent. Based on the. ... |. . RE 20 ‘
regression formula, estimat- 8l G)@(-A)- .3@497587.-43.
ed value 5 can be obtaified " {Regression coefficient B) [ . '
for xi=186, and estimated - EJ(B)ED | ~0.04920370831
;?'_USOX can be obtained for. | (cormslation costicient r) ) () B2 . ~0.997247352
o o (9 when xi=16) 16[FE( #) Bl 13.87915739
(£ when yi=20) 20[F)(£){Bg) 8.574868046




HPower Regression

*The power regression formula is:y'= A8 {Iny= InA+B[nx)

»Tx is obtained as Elnx, x2 as I(inx)%, Ty as Liny, Ly® as E(Iny)2 and Exy as Elnx-lny.

- Example siad - Operation .. .Display

xi yi . EOER@®E(NON). S

28 24107 s (O RI(PWR) B ° ?

30 3033 l%ﬂrl?_il(S_cl). 0

a3 3895 ~ {Clears memcfry) . _

a5 4491 28[F)(,)}2410ED(DT) 3.33220451

" a8 5717 ¢ 30@E),)3033F(DT) 3.401197382

- ' 33[F)(,)3895F(DT)| ~ 3.496507561
The 'data in the above table . 3563(,)4491[E(DT)| *- 3.555348061

can be used to obtain the . e
terms of the regression’for- - | 38E)(,)STI7EDOT) | . ”_3-.637586.16
mula and the correlation . {Constant term &) | i 37,
coefficient.. Based on the, FEREG)EIA)E| ©0.2388010724
regression formula, estimated Re . coeﬂ'cier{l%'El) R .

valuej can. be obtained for . | -7 tegressien icientB) .. .
=40, and estimafed vaiue % EE)E | .. 2.771866153
Can be obtained: for 3/:=1000:; {Corislation. coelficient 1) ) (r) e |-+ 0.9989062542
R &3 wherrxi=40) 40 FE)(5) (= 6587.67458
| {2 when yi=1000).1000E2){ £) 20.2622568

Using the Matrix Mode

5-1 -Before Performmg Matrix - Calculatlons
5-2 Modrfylng a Matrix ‘

5-3 Matrix Calcuiatlons

5-4 Matrix Operation Precautions ‘



Chapter 5 [[l[Using the Matrix Mode |

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

s Addition, subtraction, multiplication
sScalar products

#Determinants

«Transposed matrices

s|nverted matrices -

+Squaring

+*Row element calculations (editing)

5-1 Before Perfdrming Matrix Calculations

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

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

[
CISNC

Press B9 or [5] to display the Matrix Mode.

RUN ~/ MATRIX
B8 or (5) G-type : REC/CON
angle . Deg
display:Nrml
M-D/Cpy: M-Disp

WEP [SEE
1GE) N 23 B 0 I 1) B )

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

El(Mat) ..o For specification of matrix type
F(Det) ..econvennne. Determinant

BT s Transformation

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

[FE){SEE} Display of the latest matrix calculation resuit

About the Matrix Answer Memory (Mat Ans) =~ . R

Much like the standard Answer Memory (page 30), the.Matrix Answer Memory automati-

cally stores the latest matrix calculation result. Note the followmg points wheriever you

are using the Matrix Answer Memory.

*Whenever you perform a matrix calculation, the values that make up the result are stored
using the applicable matrix dimension. Anything previously stored in Matrix Answer

" Merviory is replaced by the new data.

*Matrix Answer Memory contents are not affected bya matrlx substltutlon operatlon (page
116).

lMatrix List
Use the-matrix list to specily the size of the matrix you want to use.

@ To display the matrix list
While the Matnx Mode is dlsplayed press [F] for the matrix [ist.

@ ek
No dimension preset————— mg E CE) mgﬂ:_
2 (row) = 2 (column) matrix m:t E . Hggg
Mat Ans.:a2xP
[EDIT] DivJERSJER A
() [ :[FE

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

EEDIT) . ... Recall of a matrix for editing
" E(DINV) .. ... Setting of matrix dimensions

@(ERS) . .. Deletion of selected matrix

[FRI(ER-A} Deletion of all matrices

E Matrix Input

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

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

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



® To directly assign data to.a matrix

",.“i'ia_'inpﬁt' the following 2. x3 matrix as Matrix A

1 2 3 A R
o o - F-'[:Tﬁ.8,‘73]-7[4'—5,'5_1‘&
C@omnomam (Mt
R E) W (D ‘
@EDEEDE
DR E Ma) ERE I
. Aa e _a
) ;
- 7]

Component cells (Llp _fo six rows displayed)

1.
4 vat] et] oo [USTARES

Cell nurmber of currently highlighted cel

+The following shows the data input format and the sequence used 1o store input data
into the.matrix. The subseripts.indicate,row: (1) and column () locations. ...
Inpui Format ' L. R ' ,-;3‘ _
[[201s Bego -or Brol 121, B2y oo Badd o825 Broriir 213 [ (Mat) (malrix name A-through £}
Data Input LT ST T 3
8y Bz - e
Apy dm . 3:2(:

an ar?' sim i _3ch . \ B
Note that the maximum value for bath 'r‘(nu'mber of rows) and c:(number of columns).is 9.

«When you use the above procedure 10 directly assign data to a matrix, the dimensions

(size) of the malrix is set automatically.
«A “Mem ERROR" message appears on the display if memory becomes full while you

are substituting values in a matrix (page 269).
«You can also use the above procedure to input matrix data in a program.
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® To specify the dimensions of a matrix and then input data’

~To set up a2-row x 3-column matrix (Matrix B) and assign the follo'wing.

valles to it.
( 1 3 5 )
-2 0 2

Display the matrix list.

~ Bwsy Lt [oet o s Je=

Use the (&) and (¥ cursor keys o move the MATRIX LIST

pointer to the matrix you want to use. Mat A TBX3

‘ S Pointer ——»Mat B :None
[EDI] DIMJERS]FR-4

; F2)
Dy - T T [MAT B i
. _ ~Row:@

o L e e BE M e
Specify the number of fows and columns yoii want = - 0 '!. e :
lo use, pressing [ after each input RSN
Press [ to return to the matrix list. MATRIX LIST

cer s 3 - . i Ma f“-A" : EXS -
B oedioe il pMati B o i 28X3r

*If the matrix couldn't be created because
e matrt of lack of. memory; “None" i
matrix list in place of the dimension {2 x 3). f¥i'-Rene appeats in the
*Note that you could end the pro_c,edure]e here if you want to
T Eer A SR T

PR 1L

After making sure that the poi i i “
F(EDM, g pointer is located next to the matrix you war_l_t _to‘_”sg_,: press

-I 3 (EDlT) . .,
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Important

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

Input the value for each celf, pressing B8 each time.

| (EREEE B 1 2 3
. PRELEDE I 2 R
-opjRoijcoL)

After inpuﬁing all of the. values, press to return fo the matrix list.*

«Each cell can held a valde'that is six digits long if positive, or five digits long if negative.
With expanential dispiay, anly one significant digit is used ‘with everythmg from the se-

cond digit being cut off.
*Eight bytes of memory are required for each cell. ThIS means that inputting data |nto

a3 x 3matrixusesup 72bytes (3 x 3 = 9 cells x 8 bytes =72 bytes) of memary.
*You can use the cursor key to move the highlighting around the display.

WDeleting Matrices |
You candelete a specific matrix or all of the-matrices stored in memory.

o To delete-a specific matrix- ~ ~~ *~

Display the matrix list.
Move the pointer next to the matrix you want fo delets.

Press ®(ERS). . " - s
[E(ERS) | ES ERASE MATRIX IW]

F‘ress .(YES) 1o de!ete the matrlx, or [F&(NO) to abort the operatlon without deleting

anythlng v

sAfter you delete a matnx the word “None’ appears to the right of its location in the
matrix list.

—102 -

*To delete all matrices *
Dlsplay the matrix list.

Press (ER_- A). .
- BER:A). [VES ERASE ALL MAT Wa |

(E5

Press [F(YES) to delete all mat i
iy rices, or [9(NO) to abort the cperation without deleting

5-2 Modifying a Matrix

Onge you create a matrix, you can perform : an ilowi ions 10 modify
oo = any o o p y of the fo:IIOW|'n.g operations io mog_!fy !3,
*Calculation of a scalar product

*Scalar product addition

*Substitution and recall of valyes

*Row delete, insert, add

*Column delete, insert, add

WBefore Modifying a Matrix

Be 0 e S g 1]
tal i work W't i ﬂ“ ex isting r a‘ IX you ust fi St SEIBCI fti ) the 1 alrix list a d
- i

® To display the matrix editing screen .

To display Matrix A, which contains the féllowing data,

1 2
(34
5 6

T EM(MAT)ER L L - A ] P
EI(LIST) I R
[F)(EDIT) g[ 3 a]

5. B
. 5 G e
‘ @@ @
=103 —



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

FO(R-OP) .reveereenee Display of menu for swapping of rows, scalar products and ad-
dition - .
. EROW) .. . Display of menu for deleting, inserting, and adding rows
©T_EBCOL) ... . Display of menu for deleting, inserting, and adding columns
BmRow Operations - B

The row operations menu lets you swap any two rows, calculate scalar products, add scalar
products to another row, and add rows together. Use the foltowing procedure to display

the row operation_menu. .. ..

® To display the row dperatioﬁ_r_r{émi _

In thé Mafrix Mode, display the matrix list and select the matrix 'you want to wor_k"v@iip.
EBLSTI® o e

Display the matrix editing screen. L
E(EDIT)

Display the row operation menu.

[F}{R-OP)

|FEwpmER AT |

The following are the operations that can be éelepte_d _froq_ﬁ'lhé_ function menu at th.é.b'o't-
tom of the display. Press the function key below the operation you wanl 1o select.

[FI(RSw) ... ... Swapping of rows. . .
F2(x A ... .. Calculation of scalar products for specific rows
[l x R+) .. Addition- of the scalar product of one. row to another row.

EI(R+) ... ... Addition of one row to another
Pressing returns 1o the matrix editing menu.

* To swap two rows

To:swap rows two and three in the following matrix (Matrix A).

12
3 4
5 &

Perform the following operation while in the Matrix Mode.

E(LIST) EDEDIT) . m? _
ED(R-OP) [FI{RSW) Swap Row m<Row n

Input the: Aumbers WS VO iant e s
TELCIT ,Of_the rows you -want to swap. .o

M

EEg B N
Code E[ 5
. ' 8 3

N
B
4
® To calculate a scalar product for a row

o Calculate ascala B
.
. T Ci r product of row 2 of the 10"°W|Hg ma trix (Wla“ X A),

1o
(34
5 8

Perform the following operation while in the Matrix Mode

E(UST) @EDT) k? :
[E(R-0P) E(x R) ‘LXHCTW m-~Row m J

.

[

Input the numbers you want to'mulli
yg_p want to calculate,
(4w
A

ply by and the number of thé }ow whblse‘;calar product

® To add the scalar product of one row to another row

T Culate a sca product of row 2 o the fo 'Owillg matrix ‘W‘all X A,,
by lllulilplylllg each EIEIIIellt by 4._, a. nd then add the results to row 3

lme e s 1 2
( 3 4
5 6

Perform the following operation while in the Matrix Mode.

Fa)(LIST) F(EDIT) kP
FE)(R-OP) [E3)(x R+) kXRow m+Rown-Row n
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ly by, followed by the number of the row whose sca-

Input the numbers you want io muliipd ihen the number of the row you want the results

lar product you want to calculate, an

added to. .. i
m® A =
. 1
=S : E[ 3 4]
G 3 17 2a

* To add onie row.to another

To add row 2 to row 3 in the following matrix (Matrix A), and store the
result in row 3. L ,

1 2
3 4)
5 6
Perform the following operation while in the Matrix Mode. -

e J
Row m+Row n-Row n

Fal(LIST) EHEDIT)
ER-OP}EIR+) :

The fesu!t will
Input the number of the first row and then the number of the second rcrw. The

be stored in the secon_g_ row.

. . : A T
o (EEd 1 E]
- (3] g[ 3 13

EMModifying the Contents of a Matrix t
You can specify a value for direct substl_tutlon ina ma o
from a specific cell to perform arithmetic operations on X
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rix cell, and you can recall values

* To directly substitute value in -a matrix cell

To substitute a value of 10 in row 1 column 2 of the foltowing matrix
; (Matrix A), e

1L 2
3 4
5 6] . . A

Perform the following operétion while in the Matrix Mode.

OEBENMat)

EGETT: A[Tlei]
() () (el (D (e (7 )(2) : ; 1@,
o[ T)fexe)

The following is the basic format for the above procedure,
Mat X [r, c] R A R
X = Matrix name (A through E, or Ans)

row number

column number

r
c

o

¢ To perform an arithmetic operation using a matrix value

To multiply the value located at row 2, column 2 in the following matrix
{Matrix A) by 5. o

1 2
, {3 a
, 5 6

Perform the following operation while in the Matrix Mode.

[F)(Mat) ‘ Mat ALl2,2]
AW O EREE) 4.
@
i - ) Mat AlP, 2]
) 4.,
@@Ej 4_')(5 o R,
2@.

WDeleting, Inserting, and Adding Rows
Use the following procedures to delete, insert and add rows in a matrix,

Before starting a row delete, insert or add operation, you must first select the matrix you
want to work with and then press F2(ROW) to display the row editing screen.

First, select and recall the matrix you want to edit.
FOHMAT) ex)
FaLIsT (FIEDIT
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Next, press [E2H{ROW) to display the.row editing screen:

TEC NS ADD  <ROW>

BB

The following are the operations that can be selected from the function menu at the bot-
tom of the disptay. Press the function key below lhe operatlon you want to select
... Row deletion ™ ¥ - :
[F){INS}). ..................Row insertion
\ ... Row addition
Pressing returns 1o the matrix editing menu.

o To delete a row

Lo

To delete row 2 of the following matrix (Matrix A).

1 2
5 6

Perform the following operation while in the Matrix- Mode.
.(LIST).(ED]T) o o . e
EROW) - T v T e

Move the highlighting into the row you want to delete.

@

: Lo 3.
S ’ [BEL[INS [ADD0 ~<ROW>
Perfbrm the delete operation, Gl
(F)(DEL} A i g
' } . 1[ 1 e]
el IS 6
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eToinsertarow - . -« . -

g To insert a row between rows 1 and 2 of the following matrix (Matrix A).

172,
5 6

jPeriorm the following operation while in the Matrix Mode.

) [FJ(LIST) F)(EDIT)
(E2)(ROW)
Mave the highlighﬁﬁg into the row that you want to be below the newly inserted-row.
O A _ 2 _®
) 1 1 2
2| HE 4
3 5 B

Perform the insert operation.

F2)(INS)

mhOom

e To add a row

To add a row below row 3 of the following matrix (Matrix A).

5 6

Perform the following operallon whlle‘ in'the Malrlx Mode L
.(LIST) ENEDIT) - o T
F2(ROW) ‘
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Move the highlighting into the row that you want to be above the newly added row.

®® A __1 2

NS DD, <ROW>
Perform the add operation. ,@
(F3)(ADD) A i e
1 1 2
2 3 4
a 5 8
4 e 0

M Deleting, Inserting, and Adding Columns
Use the following procedures to delete, insert and add columns in a matrix. .

Before starting a column delete, insert or add operation, you must first select the matrix
you want 16 work with and then press E(COL) to display the column editing screen.

First, select and recall the matrix you want to edit.

- E(MAT)ES
E3(LIST) (FEDIT)
Next, press [[)(COL) to display the column edmng screen.
| i_IWIA_T <OOLUMN>J
F= [ [

The following are the operations that can be selected from the iunctlon menu at the bot-
tom of the display. Press the function Kéy below the operaﬂon you want to select.
([EJ(DEL)... .. Column deletion
[F2HINS) Column insertion
[B)(ADD)} ............... Column addition

Pressing [B0 returns to the matrix editing menu.

—-10-

©To delete a column

To delete column 2 of the following matrix (Matrix A).

12,
3 4|
5 6

Perform the following operation while in the Matrix Made.

EI(LIST) (FI(EDIT)
. [B)coL) -
Move the highlighting into the column you want to delete.
» o A _ 1. -2
d s 4]
3 5 <]
[DEL [INS [ADD < COLUMN>

Perform the d'eleiédope'ration.

[Fi(DEL) A 1

OTo msert a column

To insert a column between columns 1 and 2 of the followmg matrix

(Metrlx A).

12
5 6

Perform the following operation while in the Matrix Mode.
Fa)(LIST) [FI(EDIT)
. Bcoy
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Move the highlighting into the column that you want to be to the right of the newly insert- 5_3 ‘Matrix CalcUIatiOns'--‘ Tt

ed column. . . - -
‘ ‘ A 1 8 Th!s section describes hiow to’ actually perform_mamx calcula!lor;l To perform a calcula—
@ T 1 s tion, you must press the Malrlx Modée funchon_key (page 98) that plts in the correct cal-
af 3 a4 cilation mode: The follovdmg shows the modes you can enter and the iunction keys you
3 5 B should press 1o enter the modes.’
o ) F{Mat) ................ For specification of matrix type
R (G [ (9]=] § R Determinant : :
L . B)(Ten) eovrnev..... Transformation, B . -
[DEL [INS DD ‘< COLUMN> SRR N
o CE2 o : B Arithmetic Operations
Perform the insert operation.” ™~ ” Use the procedures described here to add, subtract, and muluply matrlces Note that you
- o cannot use division with matrices.
A_1 __8 3
—[F2){INS) - -
LTENS : TG © . g
: 2 ) o) 4 ¢ To add matrices
3 ] o 3
To add the following two matrices.
. Matrix_A Matrix B 00 - A o o e
¢ To add a column. . (; :) (z :1;) :
the right of column 2 of the lollowmg matnx (Matnx A).
- T° add a column to g Perform the following operation while m the Matrix Mode ‘
(; : i) _ ) L EMay
576 input the name of the first matrix. S
Perform the iollowlng operatlon while in the Matrix Mode. -@-
EA(LIST) (EB){EDIT) i
E3(COL) - EMay
|Mat A+Mat B_ |
Move the hlghllghung |nto the column that you want to be to the left of the newly added llnpul the name of the secoqd matrix. o ’ o o
column.-;. o : * ~::' ‘ | L|5T [SEE |
® 1 1 IE : i =
2 3 4 ‘
3 5 B . ;
oo Execute the operation and display its result. Ang___1 2
S @ [ - )
DEL [TNS [A0D:<COLUMN> :
. . AL e !
Perform the 4dd operation. LA o A g,
ADD A 1 =) 3 - Wil PRI Lol Mat Det Trn UST SEE - .
=l ) 1 i e IR L ) 7 SRR EERTL IR
2 3 4 ] Lt i CENY A ' . 3 4 .
3 5 8 0 The display shows that Matrix'A + ‘Matrix B = ( 42 ) Tt
A113025-28 -Nz- —113 -




*The dimensions (sizes) of the two matrices being added must be rdentlcal If you try 1o
add matrices of different dimensions; a “Dim -ERROR™ will occur. -

"The result of an addition operatlon is also stored in the Matrix Answer Memory {(Mat Ans},
aulomaucally replacmg any 'data prewously stored there.”

*You can also store the result of a matrix addmon operation intd a third matrix (page 116)
When you do su, ‘the result is not stored in the Matrix Answer Memory ;

® To subtract matrices

[Example| To subtract Matrix B from Matrix ‘A, The following shows the contents
of the two matrices. . o

Matrix A -Matrix B .
(1 1)' ‘(2 3) D
2 1 2 1 )

Perform the following operation while in the Matrix Mode.

F(Mat)
Input the name of the matrix you want to subtract from
[ED(EY] — |
[EY(Mat)
Input the name of the matrix rjou want to subtract. ’ o
(E) |Mat A-Mat B_ |
et et Tm os e
Execute the operation and display its result.
. 9 As__1 .2
R 1[-|' "-e]
2 u] o

N FEEA A : - ._'|
[Ey [SEE

The display shows that Matrix A — Matrix B = ( _; '—[2) )

*The dlmensrons (sizes) of the lwo matrices being subtracted must be identical. If you
try to subtract matrices of different dimensions, a ''Dim ERROR" will occur.

*The result of an subtraction operation is also stored in the Matrix Answer Memory (Mat
Ans), automatically replacing any data previously stored there.
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*You can also store thie result of a matrix subtraction operation into a third matrix (page
116). When you do SO, the resulr is not stored in the Mamx Answer Memory

*To multnply matrices

To multiply Matrix B by Matrix_A. The following shows the contents of
the two matrices. '
Matrix A~ ‘Matrix B
( 1 1 ) 2 3
1 (3 1)
Perform the following operation while in the Matrix Mode.

Ed(Mat)

Input the name of the matrix you want to multiply;. . . @ — . :
E(A)E3 LT
[EJ(Mat) '

Input the name of the matrix you want to multiply by.

() . C H|»-Ma=t- AXMat B |
}!*.- |
Execute the operahon and dlsplay its result.
R 7 i Ans__ 1 e
e B
2L s

4
BEE

The dlsplay shows tha1 Matrlx A x Matrlx B ( g ; )

*The drmensmns {sizes) of the two matrices being multiplied must be-identical. If you try
1o multiply matrices of different dimensions, a "“Dim ERROR" will occur.

*The result of a multiplication operation is also stored in the Matrix Answer Memory (Mat
Ans), autoratically replacing any data previously stored there.

*You can also store the resuit of a mairix multiplication operation into a third matrix (page
116). When you do so, the result is not stored in the Matrix Answer Memory.
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eTo store the result of an arnthmetlc operation m a thnrd matnx o

To add the followmg wo matrices and store the result in Matrix E.
) Matrix A Matrix B ST e

(2o - (23)

Perform the following opetation while in the Matrix Mode.

(F(Mat)

input the name of the first matrix.
(A o

sYou could also press B (for subtraction)-or E3 {for mult|plncat|on) here, .1~

[Fil(Mat)

Input the name of the second matrix.

R L o

Name tt\c_matri'xi'where you:want the result stored.

EE M) ERE)

Executs:the operation and display the matrix where the result is stored.

& B

»The result of the above operation is not stored in the Matrix Answer Memory.

B Calculating a Scalar Product
To calculate a scalar product, you specnfy the multiplier and then the matrix name (Matrix
A to Matrix E or Mat Ans), Next you press;the [ key to perform the multiplication.

*To’ calculate a scalar- product it T e ‘
To' calculate the scalar product for thc tollowmg matnx (Matnx A) by rnul-

tlplymg by 4.0 nc _ o o e

Perform the following operation while in the Matrix Mode.

=116 —

Input the multiplier

Specify the name of the matrix ycu want to multiply. ‘ ' Bttt

[Fil(Mat) @A) | amat A_ ]
[ Mat § Det | Trn JLISTARES
Execute the operation and display the matrix 9
where the result is stored.
[ Angi_ 1 =
o[- e
2l 12 18
W [SEE

The cllsplay shows lhat the scalar product of Malrnx A is ( 1; 1: )

*The result of a scalar product operation is also stored in the Matrlx Answer Memory (Mat
Ansg), automatically replacing any data previously stored there.

*You can also store the resulf'of a scalar product apération into a thll’d ‘matrix (ses be-
low). When you do so, the result is not stoered in the Matrix Answer Memory

* To store the r_esult of a scalar product operaticn in another matrix

To calculate the scalar product for the following matrix {Matrix A) by mul-
tiplying by 4, and store the result in Matrlx E.

(s &)

Perlorm the following operallon while in the Matrix Mode.

[@E) (Mat) (HBA)
Name the matrix where you wiarit the result stored.
SIED(Mat) A (E)
Execute the operation and display the matiix where the result is stored.
e . - T S [ SR R 2.
T Lo Lom L EERE 1[1 . -8] -
2 PR

12 16
Sl v Leooe Nt Lot X )
*The result of the above operation is not Stored in the Matrix Answer Memory,
17—




HDeterminants '
Determinants are calculated automatically using the formulas shown below. Note that af-
ter you calculate a determinant, you can assign it to_ a value memaory.

*2 x 2 matrix
i T3 -
IAI = ( 1% 12 )
dz dn
= @4z — 42 A2
*3 x 3 matrix
i dyy @iz doy
IAl = (am I 3
: @y {3y Oy
= @y Bz G3a + @ig O3 Gaq + g3 G21 Qa2 — Gy @2 b3z = G4z Ty 83 —
g A2z @3
# To calculate a determinant
To calculate the determinant for the following matrix (Matrix A}.

st 2 3
4 5 B)
A-t 2.0

Perform the following Gperation while in__twhé Matrix Mode.
[F2)(Det)
(F1)(Mat)

Input the name of the matrix whose detefminant you want to calculate

[EDIEY

Execule the operation and display the result.

Det Mat A
& o r o

- | I I R P SEE

{
® ®

The disﬁlay shows that the determinant of Matrix A = -9, .

*Note that your-can'calculate the determinant for square matrices (same numb_er of ro'.l-\rs
and columns) only. Attempting to invert a matrix that is not square results in a “Dim

ERROR.” :
*The result of an invert operation is also stored in the Matrix Answer Memory (Mat Ans}),

automatically replacing any data previously stored there.
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® To calculate a determinant and assign the result to a.value memory

To calculate the determinant for the fallowing matrix (Matrix A), and as-
sign the result to value memory A. ‘

1- 2 3y
(4 5 6)
-1 -2 0

Perform the following operation while in the Matrix Mode.
" (F2)(Det)
FE)(Mat)

input the name of the matrix whose determinant you want to calculate

EE
Assign the result to the va!q_g‘m_emqry.
PEmw .,
*You can -assign the result 1o, any value memary: A through 2, r, or 8.

Execute the operation and assign the result. ‘ R o
&3 Det Mat A-A

-9.

HTransposing a Matrix ’ e

Transposing a matrix causes its rows tc become columns and its columns td become rows.
You can transpose any marix in the matrix list (Matrix A through Matrix E) or the matrix
in the Matrix Answer Memory. o T o

¢ To transpose a matrix ,

To transpose the following matrix (Matrix A).

1.2y
(3 4)
5 8

Perform .the foilowing operation while. in.the Matrix Mode. ... ..o

[F3](Trn)
Specify the name of the matrix you want to transpose.
FI(Mat) @A) lTrn Mat A_ |
| B |
—19- E)



Execute the operation and display the transposed: -+ 7 ..o

1[' R 5]
al - 4

matrix.

[Mat ] Det ] Trr JLISTJEES

The display shows that transposing Matrix A produces ( ; 3 2) .

*The result of a transpose operation is also stored in the Matrix Anéwér Memory (Mat
Ans), automatically replacing any dala previously stored there.

*You can also store the result of a transpose operatios’ into"a third matrix (see below).
When you do so, the result is not stored in the Matrix Answer-Memory.

e To store the result of a transpose opération in another matrix

T transpose the following malrix (Matrix ), and store the resuit in Matrix

1 2y
3 4
5 6

Perform the {following operation while in the Matrix Mode

1

. [E)(Trn) [El}(Mat) A4 S 7 e
Name the matrix where you want the resiilt stored. :
BIFE) (Mat) E2RE)
Execute the operation and display the matrix where the result is stored. =7 ~
'.4!_ U : E .I E'-‘ H 3
1[ I 3 5]
a .2 a 8
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e imrie per g g (10N
S AR = AR AE B L R R
dantatiel (0.1)..

*The following shows 1he formula use to invert Matrix A, shown berow. into |nverse
matrix A-'. ; I T e Lo

A (

At o 1 ( d —b) SR
ad-be € &/ . . o R

In the above: ad - be = 0

a b) . o I e
c d R i . . STy -

o To invert a matrix

To invert the following matrix (Matrix A).

Perform the followmg operatlon while in the Matrix Mode.

Spemfy the name oi the matrlx you want to invert.

a0

[ETEE T v L T

Specify matrix inversion. :

|Mat AT ]
m Em-r“ '|
Execute the operation and display the inverted D ‘
matrix. . o —
EH I g ¥ -8 B
[ ]
el .15 -05

[ Mat | Det | Trn ELISTAEES

The display shows that inverting Matrix A produces (1 i J 5 )
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*Note that a matrix cannot be inverted if ad — bc = 0 (which makes the determiriant
zero). Attempling to,invert such a matrix results.in.an “Ma ERROR.!" -
*Note that you can only invert square matrices, which have the same number of mws
and columns. Attempting to invert a matrix that is not square results in a *Dim ERROR. "
*The result of an invert operation.is afso stored in the Matrix Answer.Memory (Mat Ans),
automatically replacing any data previously stored there.
*You can also store the result of a invert operation into a third matrix (see below). When
you do so, the result is not stored in the Matrix’ Answer Memory,

¢ To store the result of an invert operation in another matrix
To invert the following matrix (Matrix A), and store the result in Matrix E.
(3 %)
3 4
Perform the following operation while in the Matrix Mode:

(F(Mat) Bl (&) i) (]

Name the matrix where you want the result stored.

.-(Mat)@@

Execute the operation and dnsplay the matrix where the result is-stored.

' E e

1.5 -0.5

.

The result of the above operation is not stored in the Matrix Ansm'.'ér'Memory.

ESquaring a Matrix
Use the operations described. below to square a matrix.

® To square a matrix S o -
' To square. the following matrix (Matrix A). ) e
L ( 172 ):
3 4/
Perform the following operation while in the Matrix Mode.

Specify the name of the matrix you want to square.

 E)(Mat)ER(E)
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o

Specily squafing:

- [Mat Az |
| )Y [SEE ‘
Execute the cperation and display the squaring
matrix. . 1 -
ns
& ) —1[ [ 7] 10]
: e 15 - a2

- Sy [SEE -
) . . d ( 7 '10)! :
The display shows that-squaring-Matrix A produces 15 - 22

*The result of an squaring operation is also stored in the Matrix Answer Memory (Mat

Ans), automatically replacing any data previously stored there. )
*You can also store the result of a squaring operation into a third matrix (see below). When

you do so, the result is not stored in the Matrix Answer Memory.

® To store the result of an squaring operation in another matrix
To squate the following matrix (Matrix A}, and store the result in Matrix E.
(s )
3 4
Perform the following operation while in the Matrix Mode.

(ED)(Mat) (rml(A )z

Name the matrix where you want the result stored.

EIED(Mat) BAi(E]
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Execute the operation and display the matrix where the result is stored.

@ o | . = - —

1[ T 10]
al. 15 e2] .

The result of the above obér_e_ltion is not stored in the Matrix Answer Memory.

5-4 Matrix Operat"i‘on Precautions

+Calculation of determinants and inverse matrices uses the elimination method, so errors
(such as dropped digits) may be generated.

«lf a matrix calculation result becomes too large to fit into the Matrix Answer Memory
(Mat Ans},.a “Mem ERROR" oceurs.

*Matrix operations are performed individually on each element, and so calculation may
require considerable time.

*The calculation precision of malrik calgulations is 10 digits,“£1.
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6-1 Before Beginning an Equation Calculation

6-2 Linear Equations with Two:Unknowns -

6-3 Linear Equations with Three Unknowns. -~
6-4 Quadratic Equations , . S




Chapter 6 ll(Equation Calculations |

Your graphic calculator can sclve the following three types of equations:
sLinear equations with two unknowns
eLinear equations with three unknowns
*Quadratic equations

6-1 Before Beginning an Equation Calculation

Before beginning an equation calculation you have lo first enter the correct mode, and
you must also clear the equation memories of any data that might be left over from a

previous calculation.

ETo Enter an Equation Calculation Mode -

Highlight the EQUA icon on-the Main Menu: - _' :
@@@® o

Press [ or (T to display the Equation (EQUA) Mode.

EQUAT1ON
@Or. anele . Dee

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

® = E

The following are the types of equations that can be selected from the func.:tion menu at
the bottom of the display. Press the function key below ihe type of equation you want

to solve.

... Linear equation with three unknown
[E3)(PLY) Quadratic equation
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BTo clear the equation memories

Use the following procedure io clear the equation memories prior to performing a calculé-
tion, ete. : ' oo ’

Press one of the function keys ([F1(S12) ~

EPLY) [ |
. V s @ ' ’
E3)(ERS) ,l@ ERASE EQUATIONIN O |

=)

Press [Ei(YES) lo «clear the equation.memories, or F&@(NO) to abort the clear operation
without clearing anything. . ) Lo T

6-2 Linear _.eqzjétions with Two Unknowns

‘You ¢an use the procedures described here 1o solve linear equations with two unknowns
that match the following formats (when a1é2 hazx0):

ax+bhy=cy -

A2Xx -+ bay =2

BTo Enter the Lineafrlf;quation Mode for Two Unknowns

e @](EQUA)(O]’) - . : anx+bnY=0n . 7
L IE S|2 0 . " “Cells fdr inpult‘—."' a- B N '.‘- .
o () T of coefficients 1[% ; 8" ..D:O
AR S - S T OJ
) Va_lue b_qihg inpuj 10.the hig'hligﬁted ce"_u: L : S @ '
S B (<In I =) = - B PO
F [ [

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

[F)(SOL) .... Solves the equation
[E)CLR) .... .. Clears all input coefficients

FEIHERS) v Clears the equation memory, Perform this operation before
inputting a new equation.
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B To Solve a Linear Equation with Two Unkriowns

- Té solve the followmg linear equations for ¥ and y:
2x+3y=8
3x+5p="14

input each coefiicient, anX+bnY=cn

TErECE e
FREEETDE %

»Each fime you press@l the input valug’ is tegistered in the hrghlrghted cell Each press
of B inputs values in the following sequence:

coefficient a1 — coefficient »; — coefficient ¢4 —
coetficient a; — coefficient b, — coefficient ¢z

*You can input fracnons and value memory contents as coeﬁ|ctents

After inputting the-coefficients, solve lhe i anX+bnY cn
equations. . ... . ST ) P R
[FE(SOL} Y[ 4] o

o
-z.
RPT
- ‘ N

sPressing the (5 key causes the value in the hrghlrghted cell o swntch between fraction

* and decimal formats. Any nme calculatlon causes a value to exceed the'allowable range
* for fractior display, the value automatlcally changes to decimal format.

#Internal calculations are performed using a 13-digit mantissa, but results are displayed
using a 10-digit mantissa and 2-digit exponent.

*An.'Ma ERRQOR" occurs whenever.the unit is.unable to solve the.equations,

‘*Pressing [E)(RPT) returns to the initial display of the Linear Equation Mode for two
unknowns.

[
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WTo Solve a Linear Equation with Three Unkriowns, "

6-3 Linear Equations with Three Unknowns -

Use the procedures described.here to solve linear equations with three.unknowns that
maich the {ollowing formats (when a1baca+azbicz+azbaci—c1baay = Czbsax—-t‘sbmz#()):
ax+ by +ciz=d4
tzXx+bay+caz=d>
a3x -+ byt esz=s

lTo Enter the Llnear Equatlon Mode for Three Unknowns

. Lo €

anX+bnY+an dn

-(EQUA @(or-) Cefls for |nput———| ar ..-b
-(S|3) . of coefficients | 0 oA
. L E[ I I I .:g::I
.30

Cat e L0 0 0

' Value being inpui to the highiighted cail

ISOL [CLr ERR

e oL . FER . . -~
P e A T el

s}

To solve the tollowing linear equations for x, i, and'z¢ '~ "
dx+y—-27=—1
x+6y+3z=1
—5x+4y+z=-7

In ut each coeffrcrenl : —
p _anX+briY+cnZ=dn
b c [¢]

EIEETEODE s
DECEDELE { U »]
PEETIEOELDE s 4

*Each time you press (8, the inputvalue is registered in the highlighted call, Each press
of 4 inputs values i in the following sequence:

icoefflment a1 4 coefficient & — coefficient c1 - coefflclem dy
:coeﬁlclent asi- coefficient b2 —~ coef 2nt c2 — coefficient d2 — !
‘coefficient as — coefficient b; — coefflctent c3 —+ coefficient ds

*You can input fractions and vaiie memory contents as coefficients.
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After inputting the coefficients, solve the e —
equations. . | anX+bnY+enZ=dn
E(SOL) ' ,_,'ﬂ!!ﬂ
4 2
1.
RPT
{F)

*Pressing the [¢8) key causes the value in the highlighted celf to switch between fraction
and decimal forms. Any time_ calculation causes a value to exceed the allowable range
for fraction display, the value automatically changes to decimal format.

*Internal calculations are performed using a 13:digit mantissa, but results are displayed

"using a 10-digit mantissa and 2-digit exponent.

*An “Ma ERROR” occurs whénever the unit is unable to solve the equations.

*Pressing [F)(RPT) returns to the initial display of the Linear Equation Mode for three
unknowns, S o ' S

Depending on the coefficients that you use, it may take considerable time for the
calculation result-of simyltaneous linear equations with three unknowns to appear on
the display. Failure of a result to appear immediately does not mean that the unit is
not functioning properly. - -

6-4 Quadratic Equations

This calculator cah also solve quadratic equations that match the following farmat (when
ax0)y '
ax?+bx+e=0

M To Enter the Quadratic Equation-Mode

() (EQUA) BB (or (7)) aXe2+bX+c=0

Cells for input — a . b . &
@(PLY) of coefficients Fﬁ ) o]

Value being input to the highlighted cell @.
SOL [CLR [EGE
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B To Solve a Quadratic Equation”

To solve the following quadratic equation:

224+x—10=0

Input each coefficient.

PETEOIOE .

L@X2+bX+c=0
g b

1L 2 1 '-cliﬂ]

*Each time you press [@,__the input value is registered in the higﬁii@htéd cell. Each press
- of B inputs values in the following sequence:

" coefficient ¢ — coefficient b — coefficient ¢
*You can input fractions and value remary .contents as coefficients.

'Aite'r'inpulling ihe coefficients, solve the
equations. o aXE+)1(3X+c=Z
| =
ENsoL .|
RPT

‘-Pressing_ the (2] key causes the value in the highlighted cel! 10 switch between fraction

 and decimal forms.-Any time;caleulation causes a value 10 exceed the allowable range
for fraction display, the value automatically changes to decimal format.

tlnternal calculations are performed using a 13-digit mantissa, but results are displayed

" using a 10-digit mantissa and 2-digit exponent,

*An "Ma ERROR" occurs whenever the unit is unable to solve the equations.

#Rressing F)(RPT} returns to ‘the initial display of the Quadratic Equation Mode.

P
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B Quadratic Equations that Produce. Single-value Solutions or
Imaginary Number Solutions

The following examples illustrals how smgle value soluhons and lmaglnary number
solutions.

¢ To solve a quadranc equation that produces a smgle-value solutlon

To solve the followmg quadratic equataon h ‘

X2 2x 4120

EE2)EE{Es XE+bx+c N

[F(SOL) . « o oo e e
gnw--wnuu

OTo solve a quadrahc equatnon that produces an :magmary number so-
‘lution

To solve the followang quadratic equation:

x2+x+1=0

CETELE
CeCEGOL)

N =Rt FERERTES

axXe8+bX+c=0

A

*When a solution includes real and imaginary number parts, you can use the cursor keys
to mave the highlighting around the display to check each value individually.
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BChanging Coefficients

You can change a coefficient either before or after you register it by pressing [E5.
Note that the follewing procedure applies to simultaneous linear equations with two or
three unknowns, and to quadratic equations.

® To change a coefficient before registering it with
Press the key to clear the current value and then input another one.

#* To change a coefficient after registering it with
Use the cursor keys to highlight the cell that contains the coefficient that you want to change.
Next, input the value that you want to change lo.

BTo Clear All the Coefficients

Note that the following procedure applies to simultaneous linear equations with two or
three unknowns, and to quadratic equations.

Press the E2)(CLR) function key.

SOL [CLA
)

This operation clears all the coefficients to zero.

MWhat to Do When an Error Cccurs

Note that the following procedure applies to simultanecus linear equations with two or
three unknowns, and to quadratic equations.

® Error during coefficient value input

Press the [ key to clear the error and return to the value that was registered for the
coefficient before you input the value that generated the error. Try inputting a new value
again.

¢ Error during calculation

Press the B key 1o clear the error and display coefiicient a. Try inputting values for the

coefficients again.

*Note that even when you press the [ key, the values assigned for coefficients are
retained.
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Chapter 7 |||] Graphing

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

7-1 About the Graphing Function

The large 95 x 63 dot display of the unit provides you with the capablllty to graph the
following: R

Rectangular cocordinates
Polar coordinates
Parametrics

Inequalities

Integrations

Probability distributions
Single-variable statistics
Paired-variable statlstlcs,

These graphs can be produced usmg manual mput or by programs ]
You should enter the COMP, SD, REG, MAT or GRAPH Mede for drawing graphs. Here
we will start our explanation of graph drawing using the COMP Mode. : ‘

W Specifying the Range of a Graph
Before you draw a graph, you must first use the Hange Parameter Screen to specliy the
range parameters of the graph. -~ - il [

® To display the Range Parameter Screen”’ )
Rectangular Coordmate Hange Screen

[Fanas]
Rang e
Xmin — minimum value of x-coordinate -=—+Xmin:=5,.
Xmax — maximum value of x-coordinate ——max : 5.
Xscl — scale of x-coordinae ———ScC | [ 2.
¥min — minimum value of y-coordinate ——Ymin: —1
Ymax — maximum value of »-coordinate ——max . 1@.
¥scl — scale of y-coordinate—————7 _SC1 : B,
INIT [TRG
—136—

Range

T.@
T, 6 mm — mmrmum value of T ——min:@, - . -~
T, 6 'max — maximum vaiue of T/e——ma x:36@.
T, ¢ pitch — prtch of Tig FrRtch: 3. 8

fINIT [TRG

*To speclfy range parameters

Polar Coordinate Range Screen

To specn‘y the- following range parameters

Xmin ji 0-
Xmax~ &7
Xsel 1
Ymin -5
Ymax 15
¥scl 5
T, 8dmin 0
T, 9 max 4x
T, & ptch =+36
® @)=
Range
Xmin:@
max:g.
scl 2.

! Ymin:—1@. "~
max: 18. E
scl:

I_Nlﬂ_
@ 08
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@8

Ranee
Xmin:
max :
scl:2.
Ymin:—1@.
max: 1@
scl:
Wﬁ_

- NOe

®®eEE

Range .
Xmin:@
max: 5.
scl:1
Ymin:=5-
max:1@a. -
scl:b

T [TAG




(B ®EE - ® &
Ranee Range
Xmin:@ T. 9 )

max:5. - min:@.

scl:] . . A _Lmax 38
Ymin:=5-’ ‘Ptch:3.6

ma§:%5

sci 5.

[T 7RG fINT TRAG
0] @Em@E
Range Ransge

T. ¢ T. 48

min:@. mlngm.

max : 368. max:4n‘,
ptch:3.6 ptch:3.6
[NT”[TRG _mmﬂﬁ@
® EEEIEIE '
Ranege

T, ¢

min: 8.

max:4anr

ptech: 736

[INT [TRG

Now if you press i, (B, or @M, the Range Parameter Disptay ts cleared. Next, you
can use to confirm that your parameters are correct. S

Nl o | @

Range : Ransge
Xmin:g.”'.ﬁ Th?n'@ o
e ?Z = max : 12. 5663706
Ymin:—=5. : DtCh:E;BB?EBBdSE
max:15. :

scl: 5.

[INIT [TRG [INIT [FRG

Note that the = and division operations we entered above have been aufomatical!y con-
verted to the correct values.
*You can set range parameters within the range of —9.9999E + 97 to 3.99999E + 07.
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*Input values can have up to nine significant digits. Values-less than 10-2 and grealer
than 107 are displayed with a 6-digit mantissa (including the negative sign) and a.2-digit
~exponent. .., L : R - PR :

*The only input that is-valid for range parameter input are numbers from-0 through.9,
decimal points, EXP, {—), €, », &;'¥, +, - x. = and . You can also use [ [HT),
SIF@n, but no other key operation is valid. Note that negative values are indicated us-
ing =) or . ] )

*You cannot specify 0 for Xscl or Ysal. - T S

*Do riot specify the same 'value for the minimum and maximum. -

«If you input an illegal value, the previous parameter is retained without change.

*If a minimum is greater than a maximum parameter, the axis is inverted. -+

Xmin :5

Xmax:-5

IR

+Nole that when you press B to input a parameter, anything that was previously located
to the right of the cursor position is not input. Rk ’

|Range -
Amin:=25.
max:eb. '

e | Range
. ® Xmin: 5.
max :25.

Ranee
(8] - [ Xmin:—=35.
max:es,

- [Ranse
&= : Xmin:+3, :
max:25; .

*You can input range parameters as expressions (such as 2x).

*When a range setting that does niot allow display of the axes is used, the scale for the
y-axis is indicated on either the left or right edge of the display, while that for the x-axis
is indicated on either the top or bottom edge. :

*When range values are changed, the graph display is cleared and the newly set axes
only are displayed.



*Range setting may causé irregilar sgaie- spacing. B RS N AT A A
s|f the range is set too wide; the.graph'produced may not:fit.on-the. display. -+ v
*The point of deiflection sometimes exceeds the capabhilities of the dlsplay W|th graphs
that.change: drastically as theyapproach the pointof deflectlon T

AT range that is tou small can cause an Ma EHROR IR

HInitializing the Range Parameter Display Settings . = ...
There are two methods that: you can use to rnmahze the Ftange Parameter Dlsplay settrngs
HAR R

.-IEl(rmT) R T

Range =
Xmin:=4:-7
max:4, 7

’ i scl:1.
T o Ymin:—-3. 1
max:3. 1
scl:il

T TAG

|

.m@nn@) - e U L e

This gperation performs Initialization in accordance with the current unlt 01 angular mea-.
isurement mode (Deg, Ftad or 'Gra). This initialization operation is helpful when drawing:

{rigenometric graphs.

Deg Mode - Rad Mode
Ranege Ranege
xmin'—aaz Lo Xmin:=6. 28318531
max : 368. - max :6. 28318531
scl !iBa@. ,tﬁ scl 3. 14168265
Ymin:=1., 68
max:1. 6
sc[’ @. 5 L
Gra Mode 7
-Range
Xmin:=40@.
max :488.
-scl| I 2@e.

T, 8.min, T, & max,.and:t, 8 pitcﬁere ntitje_tffected when you prees (TF!G). R
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OTo check.-the current mode

'0‘=To‘-‘enter the correct mode

* To specify range parameters within a program:. B
Use the following format to specify range parameters in a program
| Range (value of Xmin), (value of Xmax), (value of Xsel), .
‘ {value of Ymin), (value of Ymax), (value of Ysci),
{value of T ﬂmrn) -(value of T, 8max), (value of T, dpitch)

17-'2". Rectangular Coordinate Graphs

You can use the unit to draw rectangular coordinate graphs after you specify the REC Mode.,
When drawing rectangular coordinate graphs, remember, Zthat the unit uses value memories
X and Y to store values. Do not use these memories for storage if you plan to draw rec-
tangurar coordlnate graphs.

lGraphmg;BuiIt-in Scientific Functions
The fp!_lpwing is-a list of the buili-in scientific functions that you can graph.

ssinx ‘scagy stanx *sin~x *cos~Tx stan-x
ssinhx ecoshx stanhx ssinh-1x ecosh-1x stanh-'x
ox ey slogx *lnx *10% ser

ay1 |V}

Use the RUN/COMP Mode to draw rectangular coordinate graphs. Do not use the BASE or
EQUA Mode. When you graph a bunt -in iunctlon the range parameters are set by the
umt automatlcally

o

Em(COoMP) EB(or (1) | RUN ~ cowp ]

EREBFI(REC) | »GRAPH TYPE:REC |

Lo
2i
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® To graph the sine function -

= (5 B8]

# To graph the y="/x function

(frat] [T Y rE)

M Overdrawing Built-in Function Graphs A o
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
impaortant thing to note in the following example is the use of E&). By.pressing before
B8 to graph the second funclion, you are telling the unit to leave the previously drawn
graphs on the display. If you do not press (23, the unit will clear the graphic display auto-
matically and graph only the last function you entered.

® To overdraw graphs

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

EM(FEE)(Cls)B8
(Greet] atF) AT (F1) (H Y P
F(snh)Ee

~ 142 —

E=F2)(csh) EETEs)

Note L P = e
You cannot use built-in function graphs in multistatements (page 30) and programming
{page 202). oo IR

B Graphing Manually Entered Functions
You r;an graph manually entered functions by simply pressing and ihen entering the
function. Remember _that you also have o specify range parameters (page 137).

'® To graph a manually entered function
To graph y=2x2+3x- 4 using the following range parameters:

Range’ -
Xmin:—5.
max:5.
scl 2.
Ymin:-1@.
max . 18.
scl:b5,

[NT [TRG

ERE)(CI)EE
T o ] + [ o~ |

(4)Eg \
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M OQverdrawing Manually Input Graphs ST .
You can draw wo or more manually input graphs on the same screen. This makes it
possible to find points of intersection and solutions at a glance. .

Again note the use of before B9 when graphing the s.econd function. If you do no:
press (&1, the unit will clear the graphic display automatically and graph only the las
‘function you entered

=You can also input value memory name X by pressing [EH(X].

® To overdraw manually entered graphs

To éréﬁh = 2x%+3x—4 and overdraw it with y=2x+3r

ERFs)(Cls) B8 ]
mooeez@a . | \ |/
1
I EEAEE
/i,/

Later you will learn how to use the Trace Function (page 170) to find out the values at
the points of intersection. SRR

W Specifying the Value Range _ _
When graphing a function with the format “y=function”, you can specify the maximum

and minimum values to be applied. Use the following format.

Gar) function 5 (7] {8 (D) Xmin §7) () Xmax 8 (3 9

A313025-28 =144 -

To graph y=x2+3x 5 for the range ~2=x<4:

Ranege
Amin:=3. . .
max:5;" -
N1 Bl SR
Ymin:-1@. .
B A .max:3@. -
scl 5.7
[NIT [TRG
ERES)(Cls) e
R E e EE e
| EEDmDEE - :
; f%ﬂﬁ[ljmmEIj

7-3 Polar Coordinate Graphs

After you change from the REC Mode 1o the POL Mode, you cari-use the unit to draw
polar coordinate graphs.. When you graph a built-in function, the range parameters are
set by the unit automatically. The functions that can be graphed in the POL Mode are
those-that-fit the following format:

‘ r=f{8) -

Note that you should specify rads as the unit of angular measurement when graphing
polar coordinate graphs. When drawing polar coordinate graphs, remember that the unit
uses value memories r and-8-to store values. Do not use these memories for storage

if you plan to draw polar coordinate graphs.

MGraphing Built-in Scientific Functions. =

Use the RUN/COMP Mode:to draw polar coordinate graphs:-Do not use the BASE or EGUA
Maode. When you graph a built-in function, the range parameters are set by the unit
automatically.

The following is alist ‘of the Buil-in"scientific fiinctiéns that you' can graph Using potar
coordinates. :

sing - . cosd . tang sin18 cos~ 9 tan-18

sinhg - coshf . tanh@ sinh-'g cosh~1¢ tanh-'¢

Ve 2 logh Ing 10¢ e o1 )
—145—



® To check the current mode

® To enter the correct mode
B (COMP)EE(or (0J)
Enr)(0R) F2) (Rad) Ex)
B EmFE2)(POL)

EXIT

»GRAPH TYPE "PQL

To graph tanh ¢:
(] BT () (P (H Y P) ) () B2

Example 2] To graph In 0:
ERmED

W Graphing Manually Entered Functions

You can graph manually entered funetions by simply préssing = and then entenng the
functlon Manually entered functions must have the followmg format:: t
~Graph 7= [# function] - RS .

Remember that.you also have to specily range parameters (page 137).
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® To graph a manually entered function -

To graph r=2sin3¢ using the following range parameters:

| Range -
Xmin:—=3. .
max:3. .
scl:il., -
Ymin:—2.
max:2.
scl:1,
fINT [TRG

‘Banee

T, @

; ; min:@..
cuec foomaxX i, -
pteh:a-36

- | [T RS

(0 F5)(Cls) )
E={2)En ) e e

If the difierence between the minimum and maximum.values. you set for the pjtch of. T
or d is too great, your graph will be too rough. If the dnference is-too small, drawing of
the graph will take a very long time. - .

M Specifying the Value Range

When graphing a polar cqordinate function, you can specify the maximum and minimum
vaiues to be applied. Use the following format.

; Gedt] function () () {68 [T) #min BiF) (1) fmax (08 (7] &8
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[Example] To graph r=4sing cosd for the range'w-.-r <0 g

, EIE](CIS)@ .
o I 2 ) [ T [
T O T T N I
EEIE

7-4 Parametric Graphs

To draw parametric graphs, first change to the PRM Mode. Do not try to use the BASE
or EQUA Mode for graphing.: The functions that can be graphed in the PRM Mode are
those that fit the' following format:

X, Y)={f(T), o(T)
When drawing parametric graphs, remember that the unit uses value memories X, Y and
T to store values: Do not use these memories for storage if you plan to draw parametric
graphs.

® To check the current mode

'« To enter the correct mode

(81 (COMP)E&)(or (T])
(5HiT) GET ) (Fa) (P RM)

'

»GRAPH TYPE:PRM |

® To graph a parametric equation

- To graph the toilowmg iunctlons
x=TcosT—"2cos 3.5T ‘

- y=7sinT - 2sin 3.5T

Use the following range parameters. Ranse

’ Xmin:-18.

oo max:ii18. -

Co ot e e scl:5,. .
JYmin:-12." ...
max: 12, LT
=gl B

NT [TAG
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Range
T. 8
min:@.
max: 47r ¥
ntch 7r—88 L
W [TH_G
ERES)(Cls)Ed —
(emrT) el [F2){ Rad) X8}
Brootl (7 ) cosl D AES (B
@D |—
EEERID]ED

If the dlfference between the miRimum and maximum values you set for the pitch of T
or ¢ 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. .

:lSpeclfymg the Value Range . - - . T

When graphing a parametric !unchon you can specify the maximum -and minimum values
to be applied. Use the following format.

=] function i [+ @R (T Tmin B (5] Tmax [0 (1) &8
To graph the following functions:

x=T7cosT—2cos 3.5T
y=TsinT - 2sin 3.5T

Use the following range:
=T = 2x

ERE(Cls)E=

EFERE (Rad)E
g
o ik e A e — [Paem
EOE@DEI @D
0 L [ 3 e B

~149 -



7-5 Inequality Graphs

To draw inequality graphs, first change to the INEG Mode. Do not try to use the BASE
or EQUA Mode for graphing. The functions that can be graphed in the INEQ Mode are
those that fit ong of the following formats:

Y > f(x} Y = f{x)

Y < f(x) Y = fi{x)
When drawing inequality graphs, remember that the unit uses value memories X and Y
to store values. Do not use these memories for storage if you plan 1o draw inequality
graphs. !

Whenever drawing a new inequality graph;, you should always start out w:th -@(Cls).
to clear the dlsplay

*To check the_current mode

# To enter the correct mode

(f&E) (COMP)feel(or (1))
EEBAFE)(ING)

EXIT

PGRAPH TYPE' INEQ

When you press the (= key in the INEQ Mode,

the display shown here appears.: | R I
(=] (F3) -
Use the function keys to input the inequality you are graphing.
Function Key Inputs
E Y>>
[F2) Y
[F3) Yz
Y=
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¢ To graph an inequality

To graph y<x2—2x—6 using the followmg range parameters

,,Hangelli-

scl:b

NT fRG

GrFES) (Cls) &
(Y <) EDEE

B Overdrawing Ineguality Graphs - - - - L g
If you draw two or more inequality function graphs on the same screen, the area contain-
ing values that satisfy both functions is filled in.

In the following input. sequence we will input two functions with a single operation. Note
the [ () operation 1hat separates the two functions.

.# To overdraw. mequality graphs

[ Example| To graph yExi- 2x -6 and overdraw it with y< —x2+3x+4 using the
following range parameters

Ranee
Xmin:—
max- B
.scl:T.
Ymin Tl
<max:: 1@
f=-1eg ke
”WWTA‘

a.
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GHAIES) (Cls)(E8)
" ERE (Y > ) KT
DEEEE

E2)(Y <)@

323 -+ [E3]ET]

M Specifying the Value Range
Wiién drawing inequality graphs, you can specify the maximum and minimum values to
be applied. Use the following format.

[Fn](inequality) ) (] (P8 (1] Xmin [ () Xmax (5 (1) &

(n=1104)
To gfaph y=2x—5 using the range D= x=2, and the following range
Tl A PAMAMBIENS o o oy oo .
A “[Ranse
L O Xmin =4,
e TN maxtar
scl:1.
{¥min:=6.
| max: 2
S fosel.
R
EES(Cls)EE
BRIy <) (2D — .
ﬂ@]-@-ll—l
@ B _‘
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7-6 Integration Graphs

Todraw integration graphs, you press ERE&d, ‘enter thefunction, and then press [EGR The
unit*produces the’ graph on the' dlsplay W|th the solutlon range pamted |n : :

*Whenever drawing a new mtegratlon graph, you should always start out with ERIFs)(Cls) &)

to clear the dispiay.
+Do not try to use the BASE, EQUA, or GRAPH Mode for integration graphing.

*To graph an integral ; R
To graphJr L+ 2)(x — 1) (x—3)d¥ using the tollowing range parameters:
b L Range -
Xmin:.—=4.
max:4.
scl:T.
Ymin:—8,
]
5

max:1e.
scl:

| TR

 EBECHE

0J
MEH@@-EIII-E]
(E)Ed

Sdx= 15,785

Note that YOU can also |nclude the integral graph operation. within“programs.
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/-7 Probability Distribution Graphs-

The unit cafculates the three types of probability normal distribution shown below, along
with normalized variate t{x). }t also-produces a probability density function graph (standard
normal distribution curve) for the normal distribution.

P(t)

At . 1 4 2 1 g 2
N B S Ay T2n) € 7ot
EE ;
) _
. X—X ;
=

Once you input a valﬁe iha!'fepres?ms the nermalized variate t(x} for one of the probabilities
P{1), Q{t) and R(1), the unit produces the carresponding standard normal distribution curve.
At this time, the probability calculation result appears on the display, with the calculation
rangehighlighted in the graph. o s

To draw probability distribution graphs, the unit should be in the SD‘Moq'e and REC Mode.
*Note that you do not need to specify rangé pa'ram'e'tqrs with p’rpbabjlit_y distribution graphs.
® To check the current mode : o

' To enter the correct mode

@E(SD)EE (or (3)) o , RUN ~ SD- .- |
EREWED(REC) IPGF{AF‘H TYPE:REC |
EXIT|
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When you press the [Fg](PQR) key, the dirsplayr
shown here appears. .

Use the functionkeys to input the probability distribution you are graphing. """

FIP. s Draws standard normal distribution curve and calculates probability P(f)

Q) .......... Draws standard normal distribution curve and calcijlatés'prdhabilily Qi
BEIR(}.....c..... Draws standard normal distribution curve and calgulates probability R{t)
[Z3[( ) FO— Calculates normalized variate t{x) : e :

*You cannat draw“agraph for the normalized variate funqtilc::'n‘._si(x). :

#To graph a probability distribution o
To graph P(0.5) e
(T (Es)(Cls) e

EaiEEl(PQR) [ED(P ( YO(D(E)
BGT) ‘

P{t)=0@. 691486

:*The following shows the parameters that the unit-uses fo_r the prabability distribution graph.

=

¥min . Ymax -
.o =01.7-045 -

e
' Xmin _ Xmax
2327 3.8
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7.8 Single-Varia_ble Statistical Graphs

To draw singlé—variable éiatistiéal graphs, you must use the SD Mode and the statisticat
graph DRAW Mode. The unit lets you draw.bar graphs, line graphs and normal distribu-
tion curves using data you input.

.TP check the current mode - SR
' T
¢ To enter the correct mode
EUEHEEr @) |

@@

[E)(DRW) - ‘ PSTAT '_G_EAF{H'Q‘DH‘ZM
R E o

RUN / SD - —|

*To draw a bar graph

' .To draw a bar graph of the followmg dala

Rank Value |' Frequency
1 0 1
2 - 10 3
.3 - 20 2
- 4 30 2
5 40 3
[¢] 50 5
e B0 8,
8 70 8 Range
8 R 15 | Xmin:@.
10 90 .9 118
i | 100 |2 et
First,~specify the range parameiers Since the Ymin :G'
maximum -data value for x is 100, we will set 'gg)f 20.
Xmax as 110. The maximum data value for_v is ;
15, 50 set Ymax as 20. Coe e [ INT

Next, specify the number of bars by mcreasmg the number of value memories. Since we
have 11 ranks, we should i ingrease the number of memories by #1. If you skip this step,
an error occurs when you try to draw -the graph.

() Eem) e Prg: @ Mem: 39
: F—-M: @ Mat: @
Grp: @ 5D @

REG

Sim

Pol @

3812 Bytes Free

DT [CL 1 EY ISP &5
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Now clear the statistical memory: = -+ 77" o0 oz
ErERFE)(Scl) e .
Input the data. For fuII details 'on the techniques you can use to input statistical data, see
page 79: -
WUI(DT)1UIEI(DDIEI(D'I')EI(DT)2OIE(DUIEI(DU
30ED(DNE(DTHOEN(DT)E(DTHED(DT)
50E)(;)5[E (DT)60(E(;) 6EN(DT) 70 ;) BIED(DT)
80E)(;)15F)(DT)90EE(; )9FEN(DCT) 100FEN(DT)E(DT)
Now draw the graph._

EE

@ Find the mode (Mod) on-a graph
You-can find the mode.(Mod) oni-a bar graph using the pointer. Note, however that you
can only perform this operation immediately. after.a bar.graph is drawn:on: the display.
To find the mode immediately aﬂer drawmg the above bar graph,

BA) el e ||ﬁ|ﬁ---m l
E(DEV) 4 |

F@(Mod)

T g 7

x=8a. " f=15

-The mode is mdacated by the pomter 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 mukimodal distribution, the pointer will be located at the top of the bar
Ithat is farthest to the. -right. In the following graph, bars A, B, and C have the same fre-
;quency, so the pmnter is Iocated at the top of C because it is farthest to the right.

i
—
p—
—
PR
J—
——
e —
[
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Use the tollowmg procedure when using the STO Mode in the statistical data (STAT DATA)
Mode.

e |rﬁ?n--ﬁ§m|

EIEY) O ammme |

/o I v=clio i
| =

{Fi)(Mad)

-See page 84 fer mformatlon oh- determrmng Me "Max,;- and Mm

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

 EREE(LIne)EE

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

I Range
Lo . Xmln @
R | sct 1.
T LT e e . ijn-:a_ L :
] R o 1"'max:@.85%. ..
T sc] 1 @01
[NT [TRG

This change in range parameters is necessary
because the y values are 0 much smaller than
the x values.
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Drawthegraph R =
: -m-(une@@ 1§

Inputtmg the number 1 causes a normai'“
“distributian- curve to be drawn o

LA RIS

Notes

*Be sure to expand the number of value memones to match the number of bars in a bar
graph.

s|f you change the number of value memories whn[e you are mputtmg data, you will not
be able to draw a graph correctly. i

*If you input a value that is outside the minimum and maximum ranges you specify for
the range parameters, the data is stored in statistical memory but not in graph memory.

*If you input data that is greater than the maximum you specify for the y-axis, the bar
is drawn to the upper limit of the display, and the points out3|de the range cannot be
connected.- - - -

-The followmg is the formula the unit uses to draw the normal d|str|but|on curve.

GoFR I
e o 2\¢m

V T XOH . ]
*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.

7-9 Paired-Variable Statistical Graphs™ ™~

To draw paired-variabie statistical graphs,’ you must s "‘EG Mode and the statlstl-
cal graph DRAW Mode. The unit draws graphs using data you input.”

‘*To check the current mode

(g
® To-enter the correct mode ' S N
() (REG) 8 (or [4]) Lo T e
EMEBENREC) * | »GRAPH TYPE:REG |
@@DEERW) | »STAT GRAPH:DRAW |
® g ‘bHEG MODEL :LIN |
| [V [55 EXF PR |
@ F F
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The following are the types-of-operations that can be selected from the funetion menu
al the bottom of the display. Press the function key below the operation you want to perform.

! F Linear regression ling di’aWihg'(Lll\] Modey
[F(LOG) .. Logarithmic regress‘lpngg;vq'draw{ng (LOG Mode}
[FRI(EXP) .... Exponential regression curve. drawing (EXP. Mods)
Fa)(PWR) Power. regression curve drawing {(PWR Mocde)

e To draw a paired'-_‘variablé ,graph

Todraw a gragh of the folowing data: [

L '
T
"5.' "T.1 el . N
-3 -
\ 1. 4 . & . : .
' 7 8 - R
L e . Range, . . . Lo
First, specify the range parameters as shown Xmin:—-10.
right. max:1@. -
' scl 2.
Ymin =5
max:15.. - .
scl:5. -
[NT [TRG
MNow clear the statistical memory.
" ENEEE)(Sc)BY
Iﬁput .t.r-le data, For full details on the techniques |
you ¢an useta'in;iqt,,statisgic'aljg’ana,';sgq page 86. e e
G (5 [EC I BEY I B
&) I
OIe)F) . @EZ)E)(DT)
B{s)E ) =2EEDT)
... BIBIE ) EEDT)
= OB )EEDT)
- @EC)EEET) N
faee (’)IE](DT) ; l
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- Now draw the graph.

ERERIFD (Line) (TIEE,

NOteS Lt L R e . . IR - T

*A point is not plotted if a set.of data is outside the range parameter vafues you specify,

*The following key operation causes an.errar (Ma ERRORY)-if no paired-variable statisti-
cal data is present in memory, . R S

Can) SR E4) (Line) (1 )(ee)

*For range parameter settings, Xmin must be less than-Xmax.

7-10 Storing Functions

You can store up te 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 im memory. Noté that the total amount of memory used for
storage of functions cannot exceed 127 bytes. : ’

MTo Access the Graphic Function Memory
Highlight the GRAPH icon on the Main Menu.
OO CVCH

Press B9 or [€) to;display. the GRAPH Mode. .-
i i [ Ao : iy

GRAFH FUNC:RECT..
Edor(8] . . ‘ Y1 .
o Memory IocationsJ_ ya:

Y3:
Y4:
Y5:
B stolror] el - JseL i

B @R & E FE
The following ‘are-the types of-operations that tan be selected’ fiom the functicnh menu
:at the bottom of the display. Press the function key below the operation yot want to perform.

[F){STOQ) ................ Sigres the function into memory

F2{RCL)".... Recalls a function from memory

E(TYP) ..o Spegcifies a type for a stored function

[Fal({, ) ... Inputs a comma between parametric functions
[FsI(SEL) , L "Sg'_l__é;t_:ts whether or not a graph should be drawn

[F&(DRW) .. Draws. a graph for a stored function
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M Function Types : e Store the function info memory. - ['GRAPH. FUNG -REGT
Before storing a function into memiory, be sure to first use the following procedure to specify S ‘(S__ET) _ ' . Y1: )
its type (rectangular coordinate, poltar coordinate, parametric, inequality). T e et YEEEXE 5
Y3: ‘
# To specify a function type ¥ g
ETYP : REG [FOL [PRM [ING] | ‘
(TYP) _ _ -E-II-T
2 ;O_To__sr'ore a polar coordinate function
The following are the function types that can be selected from the function menu at the - To store the tolloiwing polar dinate araph functi loca-
bottom of the d|splay Press the function key below the type you want to specrfy : m "g:ra owing p coordinate grap Ul'rc _I?n Irr rnemory oca
{F(REC) .= .. Rectangular coordinate - : T F=5 sin 30
[F2(POL) .. Polar coordinate S e R e
E)(PRM) ... .. Parametric . s - First.specify the function type as polar coordinate; =~ ™
[FE{INQY) Inequality . ... . . TYP)_@(POL)
Input the function. - - - e
¢ To store a rectangular coordmate function @.@. Ssin
To store the tollowing rectangular coordmate graph function in rnemory : ‘ . G ES -! Fl » |sELJuar]
location ¥2; . } e ‘ . f‘ o L (]
L y=20i 5 I f ‘ s The currentl: . . ion i
. . . ; e y specrfied memory location is
First specify the function type as rectangular coordinate, - - o highlighted, _ GRAF’H FUNC: POL
{F)(TYP)ED(REC) e T o 0 EsTO) ‘ YEEEXE -5
Input the function. T LT TS |-4
N =) - - N L T rs: '
(=)(ee1) (=7 (5] = _ Eein 3
sToJrcLTYRl » |SELNEEH ; - 5in 34
E : L o =110} SELECT [+] [+1[8ET
The currently specmed memory location is - GHAF’H FUNG HECT . Move tothe memory Iocatlon where you want to GRAPH FUNC:POL
_highlighted. %1 ) store the function. 1
[EN(STO) , ye: A e @@ Yeaexe 5
. : e = : . I’B . .
Y4: . P ra: -
Y5: i o rs:
2Xe-5 3 CeogT e S5sin 3¢
8T0  SELECT [4] [+ [BET CoL e T STO  SELECT [4] (1] [BET
Move to the memory Iocauon where you ! want to -.[ GRAPH FUNC HECT ] Store the function.into memory, - GRAPH FUNC:POL
store thé funetion, T T A P [E8)(SET) ri:
&® A o yer Yeaaxe -5
e e Y3s o e raBssin 3¢
B T Y4' - rd:
A Y5 _ . rg:
.o | BXE=5 I
. -|-E10 SELECT.[+1.[1] ISET -nﬁ
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® To store parametric. functlons

B SO

[Exampte| To store the. loilow:ng parametric functions in memory ‘location f4:

x=3sinT
y=3cosT ; -

First specify the function type as parametric.

@(TYP)@(PRM)

Input the funclrons

EEE -

The currently specified memory location is. .-
highlighted.

(E)(STO)

Move to the memory location whe!re you want to
store the functions. .

QO® -

Store the functions into. memory..

[FE}(SET)
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 BEEEG) . .. .

STOJRCLITYEL » JSELJRED
= _ _ \

~n BRAPH: FUNC 'PARAM
T L -
YEEEXE Ly
ra@s5sin. 860 - -
f4: . -
fB: T

3sin T.3cos T

ST0 SELECT [4] [t];SET

GHAPH- FUNG: PARAM
fi1:

Yelexa-5
r3@5sin 3¢
¥4

f5:

dsin T.3cos T

STO  SELECT (4] (1 [BET
S o @

GRAPH FUNG: PARAM
f1:

YeEexe-5

r3@5Esin 3¢
Xt4B3sin T
Yt48B2cos T

(D [ ) I 0

L aH
! o

® To store an inequality

y<xi-2x-6

To store the following inequality in graphic fufiction memory location Y5:

Frrst specnfy the function type as mequallty
.(TYP).(INQ) )

Input the ‘functicn.

-HHIZI-H@

The currently speci_fiedf-'mémlbrj location is
hnghhghted

- [FE(STO)Y

XE-BX-6. o
mn-!—

=)

GFIAF'H FUNG: INEQ

YEEEXE-E
raf@5sin 3¢
Xt4@3sin T
YtdB3cos T
X2—-2X-B

£10 W?IY?W?W_S
B Ee®

The fallowing are the méquéllty iypes that can be selected from the function menu at the
bottom of the dlsplay Press, the function key below the type you want to specify.

“CE(Y ) Ly
F(Y<) ... < Sx)
FEY=). S ES|]
: EEY =<} -'5-;y<f(X)

Mave to the memory Iocatlon where you want to
store the function.

®®®® -

Store the functien into. memory.

E(v<)

PRV
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T his

GHAF’H FUNG INEO
Ye@exesgs -

rs@5sin 3¢
Xt4B3sin T
Ytdﬂacos T

¥B:

XE 2X—-6

810 Y>[¥<[v=[vr=

GRAPH FUNC: INEQ
YeEexe-5
r3Bssin 3¢
XtdB3sin T
Yt4g3cos T
yS@X2-2X-6

sralrclTve] - JseLIagn




M Editing Functions in Memory

Use the following procedures to modiiy and delete functions that are stored in memory.

* To modify a function in memory

by

To change the function in memory Iocatii‘;n Y2 (y,|i=:2_._t2,r—' 5)to y=2x2-3:

Recall the function’. . ‘ GRAPH FUNC-:RECT
@(HCL) ! ’ A , -

- lyeE2xa-5
ra@5sin 3¢
XtdB3sin T
YtdQlcos . T -

ACL- SELECT [+1 [+1[SET

Scroll down to Y2, G . pC GRAPH FUNC:RECT
@.(SET) Yi:

. YegeXe-5
raf@5sin 3¢
Xta@3sin T
I'Yta@3cds T

--!-n-r"

Move the curser te the location of the change and GHAPH FUNC: HECT
then input the new value. . ) Cly: )
EE 7| YeEeXe-5

I - rs@5sin 3¢
S Xt4d83sin T
Yt483cos T
2X28—-3_
STCIRCUITYR] » JSEL RG]

S @)

[FEA(STO) GRAPH FUNC:RECT

R Yogexe -5

ra@5sin 3¢
ST Xt4E3sin T
e Yt4B8cos T
I R EXE—S
¥ . STO

SELECT [+] [+]|SET
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Store the new function into memaory.

' HAF’H FUND RECT
(DFI(SET) FA? g
YEEBXE 3 .
rafEsin. 36
Xt4@3sin T
Yt4@3cos T

stofrcLlrve] s JeeLfa

® To delete a function from memory

To defete the function in memory location Y2:

Display the list of functions in'memory.

GTAPH FUNG:RECT
Yi:
yeBexa-3
r3@5sin- 34
Xt4B3sin T
Yt4aQ3cos T
| Eil® EEN 57 I W 7
ED(STO) . s seecToimpEr

Scroll.down to Y2. =
Delete the function located at Y2.

@ENSET)

GRAPH FUNC RECT
Y1:

Y ’
ref@ssin 3¢
XtdE3sin T
YtaBS8cos T

{sToJReLlTve] » S fu
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. MDrawing Graphs from Memory

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

“eOverlaying graphs for all the functions in memory

.eTo specify the overlaying method

When drawing overlaid graphs, you can set up the unit 1o draw them one-by-one or simul-
taneously. Use the following procedure to specify which method you want to use.

EREA®) l»SiML- GRAPH:ON . |
® @ —

‘Press [ED(ON} to specify that.graphs should be drawn simultaneously. Press [E2[{OFF) to
‘specify that graphs shou[d be drawn one-by-one, in graphic funclion memory location se-

quencs.
(EXIT

*To draw graphs from specific functions in memory

To draw a graph of the function in memory Iocatron Y2 (y=2x2—3)

Use the fo!lowmg range parameters.

(E5)(SEL)
Ranege _GHAPH FUNG HECT
Xmin:—-5. ¥1:
max:95., - YE!EEXE:B.
sl il ’ ra@lssin- -3¢
Ymin: -6, Xtd@3sin T
max:o. . L Yt4aB3cos T
scl:1. . R
[NIT [TRG - C [BET [CAN DRW
' (2]

Scroll ihrdugh the g"raohe, and cancel those that you do not want drawn. Only the graphs
whose equal signs are highlighted will be drawn.

[F2]{CAN) GRAPH FUNC:RECT
OO YeE2xe2-3

(®[E(CAN) ;
r3=5ain 3¢
@E(CAN) Xtd=a@sin T
Ytd4=3cos T
¥B5<Xe-2X-6

[SET [CAN AW
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Draw the graph. G SR A T - T

- E(ORW)

OTo overlay graphs for all the functions in memory

Example 2 To overlay graphs 1‘or all the functrons using Ihe same range parameters
as in Example 1: . o

_ [EB)(SEL)
. --%r;: - (DRW) - "’I

7-11- Other Graph Functions

The functions described in this section can be used with rectangular coordanate polar
coordmate parametrlc |nequa||ty and siatrstlcal graphs : N

“You should enter the COMP, 8D, REG, MAT or GRAPH Mode io perform the operations

described in this section. Here,  we will explam all operatlons using the COMP Mode onIy

M Setting the Type of Graphing Method

There are two types of graphmg methods that you can choose between: connection {CON)
and plotting (PLOT).

With the connection method points that are plotted are connected by lines. With the plot-
tmg method, only the pornts are plotted, without connection.

*To specrfy the drawrng method

W ()

»ORAW TYPE :CON



Press (FI{CON) to select connection or [F2(PLT) to select plotting.

[FI{CON) RUN /-COMP
G-tvpe : RAEC/CON

5171 [ ' 1
) Graphing type

{ CON = connection
PLT =plotting

M Trace Function

The Trace Function lets you move a pomter along the line in a graph and dlsplay coor-
dinate values at any point. The following illustratioris show how values are displayed for
each type of graph. :

*Rectangular Coordinate Graph L X=0, 6684232 Y=0, 6197488 I

' " +Polar Coordinate Graph r=0. 7BB0549 #=2. 1991148 ‘

| T=5. 8826322 |

+Parametric Graph X=—0, 388927 Y=D. 9208454

sInequality Graph ' X=1. 4705327 Y<~0. 675066 l

. To determine the vatues of pomts of mtersectlon

[Example] To determine the values of the points of intersection for the followmg
equatlons
r=x2-3
y— —x+ 2

Use the fol!owmg range parameiers Hanse

Xmin:—5.

- -max 8.
scl:l.,

Ymin:—1@.
max:18.
5G| 2.

[INIT [TRG
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Draw the graph of the first equation.

() COMP)E)(or (1))
EREBENREC) B
EEF(El(Cls)Ed)
(el T ) R E] ) :

Cverdraw the graph of the second equation.

EEEDIIIIEJE]

Press (Trace) to activate the Trace Function. .. Painter
[

{F1)(Trace)

f X=-5. Y=7.

Move the pointer-using @ and @. Holding down either key moves: the pointer. at high
speed. . o
Move the pointer to the ilrsi ‘intersection.

When the pointer is at the location you want, press Fl{Coord) 1o view coordinates individu-

‘ally Each press of (Fg) .(Coord) changes the coordinate disptay in the following sequence:

Xi¥ coordinates—-1-X=-2. 765857 Y=4. 7658574
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F&(Coord)

X coorginate only —-X=—2. 7658957447

[Fel{Coord)

Y coordinate enly —-Y =4 . 765957447

Important |
| .
The pointer does not move at fixed intervals. i follows the dots on the display. Because

of this, the values provided for coordinates are approximate.

Move the peinter to the next intersection,” ¥~ + -+ &7

®~® .

Y=@. 1321489362

You ¢an then use F&{Coord) to view the ¥ and
¥ coordinate values,

,(Coord)

¥=1. BOB5108 Y=0. 1914893

Finally, présé E'I('.l"réce) aga'in !'ogexit the Trace Function.
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® To move the trace between two graphs

Thi8 operation can be used to trace multiple graphs on4he same d:splay In the COMP
5D, REG, or MAT Mode this operation caiBe tised-with 'up to’six graphs that'are layered
using multi-stalements or prograrming. Inthe' GRAPH:Mods, all’graphs that dre drawn
on the display can be traced.

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

B - 'Qange 5 '

Use the follow:ng range parametefs. max:5.
scl:l.
Ymin:=1@.
max: 18
scl:g.

—_— o ‘ ; INIT [TRG. .

‘Execute the multis'_iatement that draws the two graphs.

- EREBENREC) B

L EEE)CIs)E

E@ TI@-.-H@I fae N oI

ErEENEE () -
7 [ | — I ()

!Press E](Tracé) to activate the Trace Function. Thé pointer appears on the graph drawn
by the last function in the multistatement. If the unit is in the GRAPH Mode, the pointer

appears on the first.graph that was “drawn, \

X=-3. 510538 Y——IEI EIE!E?

ﬁ(Trace)

Pointer

LA

X=-3. 510638 Y=8.8352185

Move the pointer alang the line where it is locat-
ed-using - -and @. Helding down either key
:moves the pointer at high speed.

Use @ and @ to move the pomter belween the
two ‘graphs.

@ (or @)
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Note - :
=1f you have:more than two graphs shown on the d|sp|ay the @ and @ cursors can.be

used to move the; pointer from graph;to graph. S
~When you are fmlshed press: [F)(Trace) again-to. exit the Trace Funct|on B

lScroIImg Graphs
If the graph you are tracing runs off the display to the left or r|ght the display scrolls
‘automatically to follow the Trace, Function pointer as you trace thle graph.

R ) (Deg) 2
e .

(F(Trace) /\ % . /\ % __ :/
S X=3B0. = v=0. S “x 367. 35957 v=0, 1332869

ey

X=—288. 7234 Y=0D. 87659499

i@

X=-306. 3889 Y=0. 80507

s|f the graph you are tracing runs off the display
_to.the top or bottorn, the display does not scroll.

®-® -

X=3 5 |_'Y=:3: oges5

*You cannot scroll polar coordinate or parametric graphs. You also cannot scroli over-
drawn graphs, that contain polar coordinate or parametric graphs.
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ENotes on Using the Trace Function.

*Yau can use the Trace Function immediately.after-you- draw ar graph only If you draw
_a graph.and then perform a calculation or any other operallon (be5|des IE Disp, Range;
or G-T), the Trace Function wilt be unavailable. :

-The coerdinate.values at the boftom of the display are shown with a 10 -digit mantissa,

i or with a B-digit mantissa and 2-digit exponent. When both the x-coordinate value and
the y-coordinate value are shown at the bottom of the display, they appear with an 8-digit
- mantissa, or with a 4-digit mantissa and a 2- digit exponent. Negative values are one
digit shorter because one digit is used for the negative sign.

*You cannot uss the Trace Function during program execution.

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

-If you are drawing multiple graphs using multistatements, you can use,the Trace Func-
. tion to trace a graph that is displayed by a display result command’ (page 30}. When
- you press [ to resume drawing of the next graph, the Trace Function is automatically

- cancelled and the pointer disappears irom the display.

lPIot Functlon
The Ptut Functlon faKes |t possnale to plot peints anywhere on a graph.

Note that there are two difierent plot operations: one for graphs In the COMP, SB, REG,
and MAT Modes and ancther for graphs in the GRAPH Mode::; ~. 5%

. To plot pomts in the COMP, SD, REG and MAT Modes
- To plot a point at x=2, y=2, with the following range parameters:

; Range
RIS Xmin:—
s max:o5.
o SRR scl 1.
! : : Ymin-.—
max .1
% ; : scl:2
s Lo [T [FRG

Pointer

EAFSHCIs)EE. . |
m@(Plot)@mm@@

Cocrdinates ——X=2, 0212765 Y=1. 9354838
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Move the pointer using 3, @, @ and (. Hold- You can change the original point at any time.
ing down these keys moves the pomter athigh- ~ = . -t ‘ g};;{g’;s'f}g_ @(PlOI) and |nputt|ng new coor- N

speed..

EEEE® S R L | Py @EEER)
. e EEEE .

| x=e. 58831914 v=1. 8354838

X=3. 5106382 Y=6. 4516129

®@iCoord) . . |- _ Note
’ . R o) L #In the above example, we specified a starting point of 2, 2. You can also enterthe graph
. _ Dy . display to plot polnts by simply pressing .(Plot) followed dlrectly by @
Range
R . o ST Xmin:—
= 81489, . : - : max;5.
X=2.55318 = - scl i1,
: O R Tt e Ymin:—2.
) PO C N T : . _ max:1@.
Fal(Coord)- - ‘ o b - SG | E
L i +l j—
- t . EEFE)PIoyEE
Lo Y=1. 935483871 '
. .
@@®@DD@®
T e S Era—
) * X=1.5 Y=4
*|{ you specify a pdim {hat is outside the range set up by the range parameters, the pointer
does not appear on the display.
=3 548387097 *The x-coordinate value of the current pomter location is stored in the X Va|LL9 memory
[ s — The y-coordinate vatue is stored in the Y value memory,
When the:pointer is at the location you want,
press B9 to plot.a point.
returns to the original point you specified (2, 2 -
in this example). o I :

EXE

X=2. 0212765 Y=1. 8354838

176 —177 -
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® To plot pomts in the GRAPH Mode

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

Range - =
Xmini -5~
max:5. -
scl:1.
Ymin:—-5.
1 max:5.
Pt Sy Co scl:1.
o [NIT [TRG
Fitst draiw the graph for = 2xi-3 u_smg the” N “ Lo "
procedures described on page iea B :
‘EEIORW) . .

Activate the Plot Function, and the pointer ap-
pears flashing in the center of the display.
s - Pointer
|

[Ea)(Plot}.

X==2. E-13 Y=~1, dE-12

Use the cursor keys to move the pomter around Y S
the dlsplay e ! P
22 4

X¥=1, 06382587 Y=g 0867741

—178 —

-(Coord)
2T AR R T
A TR : SR E
,1 (gpord) BICL TR O J b SR AN TP
. Y=2. @86774194

When the pointer is at the location you want, press B to plot a point.
You can return the pointer to the center of the
display at any time by pressing [E3)(Plot).

wE Pdin-t‘?;F Py

X=—8: E-13:-. Y=—1. 4E-12

Notes

'You can switch the Plot Function off by pressing .(Cls) When you.do, the graph is
} cleared irom the display and then redrawn, without the points that you plotted.
+Whenever you are using the Plot Function, the location of the painter is maintained in
. value memory. The x-coordinate is stored in value memory X, while the y-coordinate

| is stored in value memory Y.
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HLine Function o LTl

iWith the Line Funciion, you can link two points with a straight line.

Note that there are two different line operations: one for graphs in the COMP, SD, REG,
and MAT Mades; and another for graphs in the GRAPH Mode.

® To draw a‘line in the COMP SD, REG and MAT Modes

- To'draw the graph for y =3, and then draw 2 line from the point on the
graph ‘where x=2 and y=6: .

Use the fol[owmg range parameters FIB.HSE:,(\;!E..
_ Xmin:=g:"
R max:hb.
- scl:1.
) f ; : LYmin:—2.
' S : max:1a.
. - s scl 2.

Draw the graph.

(i) [E8) (Cls) B
g 2 Y R 5

Use th& Plot Function o locate the peointer at
x=2, y=0.

+ F(Ploh(2IERGI@IE

X=2. 0212765 Y=~0. DB451E

Move the pointer up to the graph line.

B (PloZ) R [61E /
®~®

X=E.l 0212765 Y=6, 1280322

—180—

Draw the lina.

RTINS (Llne)@

Mow draw another line to the y-axis. Since the x- and y-coordinates of the point you last
plotted are stored in X and Y value memories, you can easily move the pomter back o
the point on the graph; Note the following operation.

(E3) (Plot) AR O ) [Mm(Y]
= .

X=2. DE"IE?BS Y=B. 1290322

Move the peinter to the p-axis.

i @ ~ @

N X=0. 0106382 Y=6. 1290322

Draw the line.

-(Lme)@ : i
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OTo draw lines in the GRAPH Mode

To draw the graph for y=2x2-3 and then draw a line from the minimum
" point on the graph to the point where x=2 and 'y=5:"

Use the following range parameters:

Range
Xmin:=-2.

U N P e max: s,

R T e hEs e LT o e s 510

Lite oo
St ﬁﬁﬁfﬁ?ﬁihiw"' T

First draw the graph for y=2x2-3 using the "]
procedures described on page 168.

Activate the Plot Functien, and the pointer ap-
pears flashing in the center of thé display. " Pointer

" @(Ploy - : /

[

X=-8. E—1d Y==1, 4E-12

Use the cursor keys to move the pointer to the
minimum point cn the graph, and press [B4.

@~k

X=-8. E-14 Y=—3, 0B451B

—182—

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

®-®
@ -

Press [Ea){Line) to connect the two points with a_
line. )

‘(Line)

Note o ' o
bYou' can switch the Line I‘-‘uncnon off by pressmg @(Cls) When you do, the graph is
\ cleared from the dlsplay and then redrawn wuthou! the lines you drew.

= Graph Scroll Functlon LT SR
Immedlately after you have.drawri a graph you can scroli it an the display. Use the cur-

sor-keys to scroll the-graph left, rlght up and down. The display is-scralled in increments
of 12 dots, with the display being redrawn after each.scroll operation.
sond o

® To scrofl the graph on the display

[Example] To draw the graph for y=0. 25(x+2)(2x+1)(2x 5),y 2x-3, and then
scroll it: L L

Use the following range parameters; ' B Firarlge :
. Xm‘i e —5.
max:5b:
scl:il.

[NT [TAG
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Ehr) EW [ (REC) BT
o) [Fs)(Cls) [ -

E=1(0)DRE)OEIEE0]
O a0

(s3] EHr (Y

E@aEE

*You cannot scroll bar graphs and line graphs produced using single-variable statistical

data. .

—184—

EZoom Functions

e

*To dlsplay the Zoom Menu kL

ENE@oom) [Box 8 % (<77 fore
IR B EE G E

*The fellowing are the operatlons that are available from the function display at the bot-

tom of the screen. Press the function key below the operation you want to perform ..

@(BOX) ............... Box Function .

EI(FCT) .. .. Displays the factor input’ screen ’

. B)(xi) . Zooms in or out on the graph’in accordance wsth the zoom’
factors

PN

[Fa)({x ‘!f} P Zooms in or out on: the graph in accordance W|th the inverse
of the zoom factors
‘FE=(ORG) -........ ... Restores a graph zoomed using the Box Funcilon or factor
' zooming fo its original size; based on thé-graph’s range
parameters

WBox Function
The Box FUHCtIOr‘I lets you cut out a SpECIfIC section of a graph for. zoomlng

OTo zoom in: onapart ofagraph ' R . S TR
To speclfy a box on the graph for y= (x+ 5)(x+ 4)(x+3}, with the follow-

ing range parameters:

Spemfy the range parameters. Range
e Xmin:—8B.
max:8.
scl:2.
SlLYmins=4.
max:e:- -
scl:1.
fiNIT {TRG
Draw the graph. ,
: () D E (REC)ED , ,,\/_ [ L
.. EFENC)E] N I - A IR,
(Bramt) (€ “’T.@.m-.
+ [HBIMEAEREIE]E
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Press [F2{Zoom) to activate the Zoom Function, T
and-a pointer appears flashlng in the center of ek S
the display. _ R N o

(E)(zoom) Ry e

! S~ RO t
acx ([ xr [x+ [0RG
@ e

Press EI(BOX) and move the pornter usrng thel B

clrsor keys. .
Once the pointer is located where you want one .
corner, of the box 1o be press . 0

o L)

*To dlsp!ay the coordinates of the current pornter
location, préss [ twice or press: Em@m. » -+ -

E)(BOX)BHET
. @@ ~ @6

X=-2. 212765 Y=-0. 903225

Move the poiriter 16 the locatioi of the eorner -t —
diagonally opposite the one you have just set. ) , L
Ncte that a box automatlcally appears on the - | /\] o
display. ., . PRI B A B S

@@@@

X=—h, 957446 Y=0. 9354838

When the pointer is located where you want the
other corner of the box to be; press [E4.

= /\

Note that the box you defmed becomes the outlrne of the d|splay, and ihe graph is en-

larged to fit. ) S %

You can repeat the enlarge operatmn and make enlargements ‘of part of an enlarged graph.
I
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® To return a graph to its original size ‘i,
To refurn to the graph enlarged above to its original size:

@(ZOOH’])@(QRG) B e / X -

*lf you | Ioca:e the second corner of the box horizontally or ~erlically.with the first-corner;
sFor graphs drawn in the Cbi\ﬁP SD, REG, or MAT Mode the Box Functron can be used
to zoom only the most recently drawn six graphs. In the case of the GRAPH Mode, the
. Box Function can he used to .zoom any. graphs.drawn. . . Lo -

MUsing the Factor Functlun to Enlarge and Fleduce the Entire
Graph ;

You can enlarge or reduce the entlre graph. You can set different factors for the x and
y-axes, which means that you can ‘double the length while leaving the height unchanged,
or vice versa..

With this functlon you can use a pointer that appears on the display to select a point
on the graph to be the center of the zoomed area. If you do not specify,a point, the center,
of the normal size graph is used as the center of the enlarged or reduced graph.

‘#To enlarge a 'graph j

To enlarge the graph for y=sinx by 1.5 times on the x-axis and 2 times
on the y-axis, using the following range parameters:

Specify the range parameters. .. | Range
RIS Xmin:—36@.
max . 360.
scl 188
Ymin:=1.8
max:1.6
=1ol Bl SURSEEE
(NTfTRG- -~
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Draw the graph.

| tmesERecEn

T EAE)(Cls)EE
EI@R(FE) (Deg) EE
EenEEEE

Press IE](Zoom) 1o display the Zoom Menu e

@(Zoom) o

Press IEI(FCT) to display the " Factor” Input
. Screen.

EB(FCT).

Input the zoom fdctors for the x-axis and y-axis.

DoE

BEORE.
EXI-T v

Press [B)(x 1) to redraw-the graph according to
the factors you have specified.

E(xf)

-188—

A
U

| BB R ViR
m @ . . Tl i

Factor

Xfct: 2.

Yfot:B.

[

AR

Eﬁiﬂ'rﬁTﬁ?ﬁﬁ'\\

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

(o]

Ranse - - Bt
Xmin:—240.
max :248.: .
scl| :180.
Ymin:—@. 8
max:0.8
scl:@.5
[INT [TRG .

You can repeat the enlarge operation and enlarge the enlarged graph again.

¢ To reduce a graph

To reduce the graph for y = sinx by 1.5 times on the x-axis and 2. 0 t|mes

on the y-axis, using the following range parameters .

Specify the range parameters.

v

Draw the gra'p‘r:l'.‘ Tl

(501 [ (1) (REC) B

ERFE)(CIs)EY
&R (F) (Deg) Ex)
EasnEaneEs) .

Press [F2){(Zoom) {o display the Zoom Menu.
fF2)(Zoom)

Press (F2{FCT} to display the Factor Input
Screen.

[FZ){FCT)
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Range’ ’
Xmin:—360.
max :360.
sc! :186.
IYmini—1.86
max:1.8
scl:@.5

[INT [TRG

AN
v,

| ox BB v oRE
(F2)

Factor

Xfct:2.

Yfct:2.




Inpui the zoom iactors for, the x-axis and:y-axis.

E]B@@
PO
B

Press ( %) ib"red'réw' the grépﬁ'aéi:b_rdjﬁg

to the factors you have specified.

- . (x-l“) : !'.

(At this time, the range 'pa_fa_rﬁe,l_ers are changed
as follows:

i

VAN /\
\V4 N/

BOX E8P[ %t [xVt [ORG

AY¥mini=3:

| T RS

Range
Xmin:=548.

max 4. v

scl:18@._
2

max.. 3
456140

You‘cai‘n repeat ‘the reduce operation and reduce the reduced graph again.
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#To redraw a graph using the inverse of the factors"

Hoal s

Con!lnumg from the graph reduction example above press IEI(Zoom) and then .(x ‘h)

(-E) L
FE8)(x 1)

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

L

[BOX B8 =7 [xVfoRG - -

Ranse
Xmin: —81@
max. .8
scl| 18
B
6:

Ymiin: 4
max:
scl: @.

[INIT” TAG

@.
@.
4
5

®To speclfy the center pomt 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 foflowing range parameters:

N

Draw the graph

--I(HEC)@]

_, EmFEs)(Cls) B

' OMEZIE@OREES
OO EI0IENH)
E=A3)renER(2)(2)Ee
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Ransge
Xmin.—8
max:8.
L SE 1 EDee o  E g
Ymini:—3@. .. =
max:30...
scl 185
[N [TRG




Press [F2)(Zoom) to display the Zoom Menu and O R /

the pointer appears-flashing in the center of the - < -

display. Use the cursor keys 10 move the pointer
-
FZ)(Zoom) i \ \/
@-DD~® \

to the point of tangency.

[oox @[ xf xVt [ore
Fress ED(FCT) to-display :the Factor Input Faclor
Screen.’ Xfoct: 2.
FIFCT) e Yfot:2,
lnput the zoom iactors for lhe x-axis and y-axis.
! Factor
@@@@ o Xfct:b
Yfct: 5

EXIT

o
Press [[@{ x f} to redraw the:graph according 1o
the factors you have _sj)eqi_fied.

EEI(xD .

feox @ [ *f [x.+[0RG

Note that .ihes'e graphs are not tangent as they appear on the riormal (unj?ehlarged) display.

e
. - Ml
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® To initialize the zoom factors
@](Zoom)[f_g](FCT [EI(NIT)

Anytime you perform the-above operation, the unit: mmahzes the zoom factors to the fol-
lowing settings. -

'Factor
Xfct 2.
¥fct 2.

S

ol

WNIT

® To specify the zéom factors within a prdﬁi‘éfn SRR
Use the following format to specify the zoom factors in a program
Factor (Xfct) (cht) S {';"

Note

‘*For graphs drawn in the COMP, SD, REG, or MAT Mode the Factor Zoom can be used
to zoom only the most recently drawn six graphs. In the case of the GF!APH Mode, Factor
Zoom can be used to zoom any graphs drawn.

HUsing the Overwrite Function
You can use the following format, specifying your own values for the value memory where
indicated, to draw more than oné graph on the display at the same time.

ol function () ] @ (T value memory [F2](REL)[F) (=) any value

B (31 any.value (] [7]... any value B8
Notes

*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.

-The above format can be used with rectangular coordinate, polar coordinate, and para-
metric funcllons. and with inequalities only.
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# To overwrite graphs BeoenL v e ‘=12 Some Graphing Examples - _
To draw graphs by substituting the values 3, 1, and —1forA'in the func- The following examples are presented to show you some ways that the graphmg func-
.- - tion p=~Ax2-3: Use:ithe:following range parameters:. .:3 -~ - - tions can be used effectively.
e Note that all of these examples are performed in the COMP Made.
Range
Xmin:-5. Example 1] To graph 1he funcllon y=x3- 9x2+271'+50
‘max:5
scl 1. Use the followmg range parameters Range
Ymin:—-1@. LG Xmin:=5.
max 1@. fﬂ’%;“ max:1@.
E : - - scl:2.
M Ymin:—3@.
S - S maﬁ:]S@ﬂ
EERERECED ., .. u . ’
-@(CIS)@ i vans e STIEAE i e ) R .
G (O N e [ — [ Sy ) i E](REC) G
= ol e
FiGH
L T R FEADEEEE
o EEEEEEEm e e |
LSS o --@ W i .

Use the following range parameters. Range
P Xmin:—-1@.
C e max:10.
scl 2.
Ymin:—8200.
max :80a.
scl PPP0.
fINT [TRG

. -IEI(CIs)@
--I@.@--E&]
- REER@DARRDEE
re(AIE) EEEDENE
- REREEDREE0)E
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To qraph the 'fuﬁi:'“_cm yext AN 73512— 160x+ 300 é_'@ determine. its To store x9+ 1, x2 +x into Function Memery (page 39}, and then graph:
o minimum and maximum: . y=x3+xt+x+1
Use the following range parar‘fletefs.‘ ' Hange T Use the fallowing range parameters: Ransa
: : . . Xmin:—18.. S Xmin:—4
max:1@. . ) ' max:4.
boesol l2, PE scl:1.
Ymin:—6@a. Ymin:—1@.
~max - eee. - : max:1@.
R sc| 1 208, scl:.
N INIT [TRG . _ T [RG
EE{(Cls)Ee) ENEBENREC) B
e en (Al (21 ER (3 Ee(A) (E]
“EEE I EEE]EE EeT{AIB)EACD ) Emem (FHS TO) ]
-+ [0 ES| B8 (stores (x3+1))

Use the Trace Function to find

CeT I EAREN(STO)NZ)

Mistores (x2+x)}

the minimum and maximum.

' Bir(Es)(Cls)&a
| N _ EEER) () (D ERE) () (228
To determine the paints of tangency for the following functions: ' L L .
- T p=x*-3x2-6i-16
y=3x-"11
Use the foliowing range parameters. - Range -
Xmin:=18.
_max:1e. .
scl:2.
Ymin:—6@.
max :40.
scl: 10
INIT [TRG
[Er(ES) (Cls) )
(E20) A1 [N Y, — [
BRE) ‘
EEEEBDODE v W
Use the Trace Function to find" 5 ;"
the tangency. - SR
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Chapter 8 ||I[Programming * To specify the calculation mode

Performithe following’ operation while. the list of p}ograms jSﬂ.{'fiSpIay.ed: e

This chapter tells you how to use the versatite progréam memoty of the unit. Once you PR .
program a calculation, you can call it up and execute it using any values you want at the

touch of a key.

»CAL MODE COMP '

[_l_A?l—_F_[‘
B B.E E .

hat can’bé ‘sefécted from the function meity at

8-1 Introduction to Programming

- — - ;he following are the calculation mades t
The following explains the basics about programming the unit. We also provide anumber e botlom of the displa

‘ . to select. y. Press the funcnon key below the calculat:on mode you want
of actual easy-to-understand examples for your reference. For full details on each of the L : S )
programming operations, see the other sections in this chapler. o EHEMPY COI’npulatu)n Mode e )
(Z(BAS) BASE Mode R S, )
WM To Enter the Programming Mode Egg)a) . gtandard Deviation Mode
X Regression Mode-
Highlight the PRGM icon on the Main Menu . e g east L - '[F_*?I(MAT)"-. Matrix Mode
@@@@ ot AU T . *Pressing ,returns_to'ihe'programming display menu,
Press (B or (2] to display the Programmmg (PRGM) Mode. A e ) : ~
o .List of Programs: . lSeIectmg a Program Area LD e e :
9 or (8) WRT T ;(rog czn sp;:ect a pregram area by movmg the cursor to |t usmg ihe @ and @ keys
Mode when you entered Pragramming Mede———— COMP '~~~ * ¥ directly inputting the number of letter that ‘names the program area. '
Amount of memory available —4@0@ .Bytes . Free
Program area number PREempty - . ® To select a program an ea using the cursor keys
Program area stalus PIlempty @i s o -
Cursor {indicates currently selected program area) Pa. Erjm:_l_t.y o o et @@ Lo . 4@@ B_V tes Free
P3| empty— =~ - : PR P2
PR ' e
= HUNE]E-' B L ’ Vo = L P1 Bmg%i”
. _IE] ) FE o ' o P2Eempty
The above display shows.that there -are 4,000: bytes of memary avallable to store pro: ¢ To select a Program.-'la:'i‘ea using direct input
grams. Though you can see orily four program area names, there are actually a total of )
38, named PO through P9, PA through PZ, Pr, and Pd. ‘ @) : 4202 By tes F
The following are the operations that can be selected from the function menu at the bot- , . - PeEempty ree
tom of the display. Press the function key below the operation you want to select. P3 empty
] (3101} R Program execution - y P4 empty
F(DEL) ..ceevev....... Specific program delete : S e me o
[EJ{DL+A) .............. All program delete '

W Specifying the Calculation Mode

Before starling a programming operation, you should first specify the calculation mode
(CAL MODE) that matches the calculation you plan to program. The mode you select de-
termines the type of function key menu that appears on the bottom of the display.
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B Checking How Much Memory Is Used by.a.Program -:..... ..
You can check how much memory is used by a program:either while the:list of programs
is dlsplayed or whlte you are inputting a program.

'ﬁ' (S ar o

¢ Checking memory from the list of programs

1. Use the @ and @ keys-1o move the cursor to the program area whose memory sta-
tus you want to check,

2. Hold down the B3 key “The Bottom line of the dlsplay shows the program area number
and the number of byles lt CONMAINS. . o0 L e s e

L Checklng memory whlle programmlng

Hold down the 53 key. The bottom line of the display - shows the currents program area
number and the number of bytes it contains.

ROl AT L el

e,

Bytes P4m,88
I I
T - .- Program-area number. Number.of bytes
HTe Input a Program

To program the following formulas, which calcufate the surface area (S)
- and volume (V) of a regular octahedron when the iength of one snde (A)
<. s known. Store progiam- in: area P5 ’ ;

T 5=2/3A7 V=VasAe A R

Eml (PRGM) B8 (or B~ & 0 - gg&p--
OO 4000 Bytes Free
P2 empty”

P3 empty
P4 empty
PSEBempty
.| [FON o0 oEp

[Ex)(Statts pro_‘qfamhing)

(o) (FREH) [72) (7) =) (e A el - ) PHA I BXI3XAR .
ZIEEN) (2 EIEF (AT -
Fsl( 4)

— 202

I@.@ﬂ@..@.@
-- (or EMED)

***?" is a prompt command for value input. -
VB Y a-display result tommand.

POA I PXIBXARY
F2+3xA3_

MTo Execute a Program-Stored in Memory

To execute the program stored by the operation described above, for
A=7, 10 and 15

Length of one::SIde L "Si.lrface area Volume

7cm (169.7409791)cm? {161.6917506) crn®
10 . s | (4346.4101615) ‘ (471.4045208)
S5 LT (779.4228634) {1590.980258)
PPP®D® [wAT
| comp-
398@ Bytes Free
| PE2rempty -
P3 empty -
o o L kP4 emphy: . o
. -i":PEE?ﬂA EXIBXAEA
(F1(RUN) ?
(T)eel(value of A) ?
7
189, 74@9731 | (S when A=7)
— Disp — | Disp-—" !
pausas calculation for
display of resull
5} ?
7
1688, 7409791
1687.69175@6 | {V when A=7)
[exg) ?
7
169. 7489791
1681.6917586
'?
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e I )
' N 161.69175@6 |-+
@ i . 3 . .
e 346. 4101815 |- {Swhen A=10)
- DiSD;‘
& |7 \es. 7408791
. - 1B1.B8175@6"
to o
et |
N ST 346, 4181815
< k ‘271, 48452@8 | (Vwhen A=10)

(The rest_isicsrf_iitted)

| *Pr.og’;ram calculations are executed automatic:‘ally whenever you press [ after inputting

ata or after a result is displayed. . -
,ﬂ calculation is suspended to display,a"resmt, press IEI to resume éIgMcslgﬂztE)nSD
*“When you execute program;-calculations are pertormed in the mode { , , 8D,
REG, MAT) that was selected when you input the program.
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8;2_ bel'etirig__ Programs

You cah delete éithér individual programs’or all of. the programs storéd in membory.

The results of the procedures described below cannot be undone; Make sure that yau
do not need data any more befare you delete it. R R

® To delete a specific program. ol . .
Display the list of programs and move the pointer naxt to the program you wani to delete.
Press {F2)(DEL). Lo

ey [YES DELETE PROGRAM [N O
S ®m LT ®
Press [ED(YES) to:delete the:program, or-E8(NO) to abort the operation without deleting
anything. TR : .

® To delete all prografns ’
Display the list of programs.
Press [E&(DL-A). :

YES DEL ALL PROGRAMS[N D
Lo & B
Press [A{YES) to delete all programs, or FEl (NQ) to abort the operation without ﬂeleting
anything.-- - : ' S e

E)(DL-A)

8-3 About Error. I\ﬁéésages

Sometimes a phgram 'you'enter‘ causes an error message to appear when you execute
it. This means that there is an error that-needs to-be corrected. The following shows a
typical error message display

Error type
Bytes where error occurred
Program area where efror occurred

Syn ERAOR
Bytes IP@—8

Ji

All of the possible error messages are listed.in the Esror.Message Table on page 269.
When you get an error message, look it up in the Error Message Table and take actions
to correct it.
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8-4 Counting the Number of Bytes -

The memory-of this unit,can hold up. 1o 4,000.bytes of data. Generally, one function in
a pfogram takes up one byte. Some functions, however, require two bytes each.

*1-byte functions
5in, ¢os, tan, log..(, ), A, B, C, 1, 2, ete.

*2-byte functions
Lbl 1, Goto 2, Prog 3, efc.

You can count the bytes in a program by pressing the @ and @& keys. !Each_press' of
these keys-causes the cursor to.jump one byte.. Display. of the following.is counted. as
two bytes: T
sd/dx (
. *Mat, Det, Trn.(Mat Mode) . i
" «* Row, " Row +, Row, +, Swap (Using matrices in programs)
oY, r, Xt, Yt, Sim X, Sim-Y, Sim Z, Sim Coef, Ply X4, Ply Xz, Ply Coef (VAR Mode)
Wheéri the' humber of bytes remaining drops to-five or: below, the cursor alitomatically
changes from an underline to “B”. If you need to input more than five bytes, tryto in-

crease the amount of memory available for program storage by deleting unnecessary pro-
grams, deleting expanded memory, or by deleting unneedad function memary contents.

HMTo Check the Amount of Memory Remaining o
BT Earl(Hold Down)

‘i’qu:caﬁ also display the remaining memory display by performing the following opera-
tion while the COMP, BASE, SD, REG or MAT Modss are displayed. .

B N T TR TR

:
“u :

; y - - ”emi 58*-“ mha:é.of-\;élue':
e jggﬁ: B35 Mem: BB Numeer s

ilable
Gro: @ sOD: @|
Number of b

usuer?:l firr ‘;mg:::ns REG: @ 3

T o e Simi @ .

- - e PRl Y @ -
3674 Bytes Free--remanng
(ORI EaeS : ‘ o P K L memory . .
B To Check Where the Cursor-ls Currently Located
SN 1 1 "~ Bytes PR—8

{Current location of cursor byte #8)

The above screen remains on'ihe display as-ong as is depressed:
RN s ST UL S g R

i
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8-5 Program Commands
IThe unit-’pro'\'ai‘de_s_you with shébial programming commands that let you perform condi-

ticnal and unconditional fumps and loops.

M To Display the Program Function Menu- .
GEY [ 4] ]
NEEE0®

The following are the operations that are available from the function display atthe bottom
of the screen. Press the function key below the cperation you want 1o perform.

EG{IMP) ................ Displays jump command menu

[FE(REL) .. -.... Displays refational operator menu

(G (a() R Inputs “Preg” for program area specification

F(?) i, seeeennsi PrOMpt command for value input '
- FE(4) . .... Display resuit command

(1 0 RO - Multistatement connector

*The input in response to a prompt.command “'?" can be a'value or calculation expres-
Sion up to.111 bytes long. No.non-calculation command or multistaterent can be per-
formed while the calculator is waiting for input-in response to.a prompt command.

¢The display result command'' 4 ”causes program execution to. stop while the calcula-
tion result up to the display result command or a text message is displayed. To resume
program execution, press B2, The final result of the program execution is displayed regard-
less of whether or not this command is included at the end. Note, however, that this
command should be used at the end of the BASE Mode pregram in order to return the
unit to its original mode following the program.

,*The multistatement connector **:™ is used to connect two or more statements together

for sequential execution. Unlike stalements connected by the display result command,
statements connected by the multistatement connector are executed from beginning to

-.end, non-stop. Note that you can also use the Newline Function (described below) to
connect statements, and make them easier to read on the display.

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 twe statements.
Note the two following displays. s

Deg:@->T .75V :7-5:
Lbl T:lsz T:vxsi
N SXT—-9. 8xTet24
Goto 1
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Dege DT
@-T: 72V 78 .
Lbl 1:lsz T:VX8i
n-SxT—-9. 8xTE+24
Goto 1

Both displays show the same programs, except that the upper cne uses multistatements
commands, while the lower one uses the Newline Function. Note how much easier the

lower display is 1o read.

o To use the Newlme Function
To perform a newlme operatron at the. end of a statement press [ -

MTo Display the Jump Command Menu . _
ERENEIUMR) . > |Gtol Lol [Dsz] Jsz]

GG EE.

The followmg are the operations that are available from the function:display at the bottom

of the screen. Press the function key below the operation you want to perform
[F(=) .. e \ndicates conditional jump destination : -

E{Gto) ... Indicates unconditional jump destmatlon
~E(Lbl) ... .. Indicates label .

[F2(Dsz) .. Decrements:value memory

@(Isz)'~-.... Increments. value memory

MW To display the Relational Operator Menu *

EGEEREREL) H----- l
@ e EEE

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

Equal

Not equal

.. Greater than

Less than

Greater than or equal to

Less than or equal to
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ETo display the Punctuation Symbol Menu -
m L
c ' (F 2 [

The following are the operatlons that are availahle from the function dlsplay at the bottom
of the screen ‘Press the function’key below the operatlon you ‘want fo perform

° (') . .- Start of non-éxecutable’ remarks
_E) . Indicates displaytext ‘- ' i

B(~Y .

:Indicates range of value memorles -

*The single quotation mark indicates the beginning of non-executable remarks. It isuse-

- ful to insert a program name &t the beginning of the program for display in the program
area l|st -(only the first 13 characters are displayed). The unit considers anything from
a single quotation mark up to the next multistatement connector (:), display result com-
mand ( 4), or newline operatlon to be part of the remarks. Remarks can contaln letters

i 0 numbers.

+sDouble quotation marks indicate text to be shown on the display.’ Dlsplay text can con-
tairiletters of Aumbers. The unit considers anything from a double quotation mark up
“ 1o the next multistatement connecter (: ), display resuit command ( 4), or newline opera-
tion to be part of the display text. -Display text can contain letters or numbers.

=The ' ~ " symbol is used to indicate a range of value memories. For example, to assign
a value of 10 to value memories A through F, you would specify the, followrng
10 - A~F (DR EEEREE) - ) EEE). |

This symbol cannot be used to assign values o value memorres ror @, but |t can be Used

with array.memories (page 214). Itis most useful when-you wani to clear a senes of value

memories by assigning them with a value of zerc in a program.

8- 6 Usmg Jump Commands

Generally, pragrams are executed from begmnmg to end in the orderthatthey are mput
into memary. This can cause problems when you want to repeat an operation a number
of times or when you want to execute a formula in a different location. Jump commands
make |t possible to accomplish such operations very easrly B w e

M About Unconditional Jumps

An unconditional jump is one that is periormed no matter what circumstances exist. To
use an unconditional jump with the unit, you first identily the destination of the jump with
a {abel. Then you tell the unit at some point to go 1o the labe! and continue execution
of the program. .

Toillustrate, we will reprogram the calculation for the surface area and volume of a regular
octahedron that we originally wrote on page 202, With our previous program, we had to
start the program three different times to perform our calculations. With an unconditional
jump however, once we start program execution, it repeats until we tell it to stop.
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® To use an unconditional jump ~

New Pragram
Lbl, 1,5, 7, —, A 5, 2, %, ¥, 3,
X, A % 4,V ,2 3, x, AN,
3, 4, Goto, 1 26 bytes

Pre\nous Program

Note lhat in the new program we ldentlly the slart of ihe pmgram with Iabel 1 (Lbl 1)
This is where we wanl to jump to each time. Then at the end of the program we include
the jump command to “go to label 1* (Golo 1). -

fnput the program {using the procedures descrlbed on page 202) and you should be able
to perform the following calculation.

AEI(RUN) N

@@ - - - | T188.74@9791
®m [ 1681.8917506
E5) [ o
B e e 34B. 4121615
B 471. 4045208

T ek AT . ERE]
Ly . . .

(T he rest |s 0m|ned)

In the above example we Iocatecl the destination of the branch at the begmmng of the
pragram. Actually, you can locate destmatlons anywhere Note the next example

“To program the formuta y = Axt B, so that for each execution the values
of A and'B remain constant, but the value of x varies.

Program
?,.-,A 1,7 =8, L1, :,-7—, x, A X, X +, B, A,Goto, 23 bytes

With this program, a prompt appears once for A and B A prompt for X appears W|th each
executlon -of the loop back to label 1: (Lbl1}.... . cea

Note I

*If your program lells lhe calculatorto goto a Iabel that does not ex|st an error message
(Go ERROR) appears on the display.
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M About Conditional Jumps

With a enditional j Jump you set up- certain critéiia and contro[ whether or' ot the ]ump
is actually performed. Look &t the following format. o

. T If true rd .
. Relational . . . ;
Left side operator Right side = Statement { ‘ } _Stale-n_enl B

If not true

As shown above if the condition defined by the relational operator is true, the statement
following “=" is executed, and then the next statement is execuled Ii 1he condition is
false, the statement following “=" is skipped.

The following are the condmons that you ean define using the relallonal operators.
True when 'L dnd R are equal; false when L and R are not equal
True when L and R are not equal; false when L and R are equal
.. True when L is greater than R; false when L is less than or equal to R
True when L is less than R; false when L is greater than or equal to R
True when L:is greater than or.equal t0-R; false when L. is less than.R
True when L is less than or equal to R; false when L is-greater than'R

L To use a condltlonal jump

_ To write a program that calculates the square root ‘of any input value
- that is greater:than-or equal:to zero: If a value that is less that zero
is input, the program ignores it and prompts further input. )

Program .

Lhl, 1,:, 7, — A 1, A 2,0, =,V A 4, Goto, t 16 bytes

This program starts out by prempting 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 rott of
A", This is followed by a display result command. After the result is displayed, pressing
(B9 continues with the Goto™1 unconditionat jump tollabel1-{Lbl 1)-at the beginning of the
pragram. Forvaluesithat are lessthan 0, the square root calculation statement is sklpped
and executlon jumps dlrectly to lhe Goto 1 slalement i ) sl .

’

Towritea program that accumulales input values but drsplays the total
of the values any trme zero'is entered. - .., . L

Program

@, B

kbl 1,5, 2, —>,A, ,A = 0 =, Gotn 2

. A, +, B, =, B, Goto, 1, 5 L
“oiblgn, B s B 31 bytes

With this program 0 is asmgned to value memory B to clear it. The next statemenl prompts
for input of a value to value memory A. The next etatement is a conditional jump that says:

“if the value input for A equals 0, then go to label 2”. The statement following labei 2
{Lbl 2) ends program execution with a display of the value memory B contents. For other
values, the next statement adds value memories A'and B, and then stores the result in
value memaory 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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HWAbout Count Jumps
There are two count jumps: one that incrementsa,value memory (Isz) and one that decre-
ments a value memory (Dsz). Look at the following format.: : B -

Memory contents =0

o ; -
Isz  Memory name : Statement { : } Statement . :
. A . .

Memoary contents =0

Memary contents 0 B -

o
Dsz  NMemory narie : Statement { : } . Statement P

Memory contems 0

As- shnwn above |f the increment-or decremem operatlon does .not cause the. content
of-the valué memory 1o become 0, the statement following the value memory name is
executed. |f the content of the value memory becomes 0, the next staternent is sklpped

s To use a count jump

‘To write a pragram thal accepts |nput of 10 values, and then calcu-

- lates the average of the values..

Program S
10"+A 0—>.C, N
Lbl;:15 ?—»‘B LB+ G,

1

+ , C, 5
_ Dsz, A,y.. Goto. 10,06, =,

.0 32bytes

This program star‘ls aut by ass:gmng a value of 10 to A. ThIS is because value ruemory
A will be used as a control variable: The next statement clears C 1o.zerg. After defining
the location of label 1 (Lbl 1), the program then prompts for input of a: value for B. The
next stalement adds the value of B to value memory C, and then stores the result in C.
The next'three statements say: "decrément the value in A,.and if- E} is still greater than
0, jump back to label 1; otherwise divide the contents of C by 10,

To write a program that calculates at 1-second intervals the altitiude
of a ball thrown into the air at an initial veioclty of lesec and an angle
of S°. The formula is expressed as: h=V-smSt—Egt2, vgll!fl_.:g:: 9.8.
The effects of air resistance should be disregarded.

Program s ‘ L
Deg,:, @, =, T,:,2 =2, V.02, 8¢
thl, 1,7, I8z, X, LV %, sin, s %3 T, :
- 9, -,8 X, T,xe '

‘:"3&_'3"‘.bytes" oo
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With this program, the first statements specify the unit of anguiar measurement and clear
T to 0. Then the initial velocity is prompted for V and the angle is prompted for 8. Lbl
1 identifies the beginning of the repeat calculation.

The value stored in T is incremented by Isz T, and in-this program the'lsz command Is
used only for incrementation, without any comparison or decision being performed. Each
time T is incremented, the formula is calculated and the altitude is displayed.

8-7 *Using 'Subfohtihee

Up to this point, all of the programs we have seen were contained in a single program
area. You can also fump 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 cther areas
are jumped to is galled.a “main routine”. The areas jumped to from the main routine are
called “subroutines™.

Subroutines

Main Routine -
o =3
Prog 3¢~ — . .
- P2 ST P& ™~ P& [ -Po
--Prog'4 _/. Pro 8—'/ Prog 9 L] .
| 31 - .g -] T |

Levei 1 " Level 2 Level 3 Level 4 -

X
/

/

To jump to another-program area, use the "Prog'? command ((Prg)),.followed
by the name of the program area you-want to jump to (0t0 9, Ato Z, +, 8).

Prog 0 — Jumps o program area 0

Prog T — Jumps to program area T

After the-jump to the program area you specify, execution continues from the beginning
of the subroutine stored in the specified program area. When end of the subroutine is
reached, execution returns to the statement fol!uwmg the Prog command that initiated
the subroutine: - - .. ¢

You can jump from one subroutine to another, a procedure that is called “nesting”. You
can nest up to a maximum of 10 levels, and an error will accur (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 error message (Go ERROR) will appear on the display.

*The Goto command does not jump between program areas. A Goto command Jumps
to the label {Lbl) located |n3|de the same preg;am area. :
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B Subroutines Save Memory
Note the foliowing two programs.

PO Fix. 3,0, 7 =, A 2, 2, %,V 8r X, A X% 4,

V,2,+,8 X, A "8 - 23bytes.';.';
P1 Fix, 8,5, 2, =, AL, ¥, 8, X0 A X2, 4, -
V.2, +,1,2 x,A M3 22 bytes

1f we input these two programs separately, they require a total of 45 bytes. Bul note that
the undertined 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 resuits.

Subroutines o ST T Lo :
P9 Fix, 3,1, 2, =, Ay ¥, 300, A X 12'bytes . -~
TPV, 2, +,8, %, AN T 8 bytes
Main routines )
PO Prog, 9, :, Ans, x, 2, 4, Prog, 8 9 bytes
Pt Prog, 9, 4, Prog, 8, :, Ans, +, 4 -~ 9 bytes

As you can see, the number of bytes required to store the two programs and the subrou-
tines is 38, for a saving of 7 bytes. . L ]
When you execute the program in program afea 0, it immediately jumps to P9 and exe-
cutes the contents of thal program area. At the end of P9, execution returns to PO where
the result produced by the subroutine in P9 is multiplied by 2 and then displayed. After
you press the B9 key, execution jumps to P8, where the remainder of the program is ex-
ecuted. .

With the main routine in program area P1, execution jumps immediately from program
area P9. At the end of P9 execution returns to P1 where the P8 result is displayed. When
you ‘press [, execution jumps again to P8. At the end of P8, execution returns to P1,
where the result produced by P8 is-divided by 4-and displayed.

8-8 Using Array Memory

In addition to the individual value memories, the unit gives you array memery capabili-
ties. Note the following.: .~ - . R . gL
" Valug'Memories = Array Memories
J A A0 Cl-2]
T A} O[-1]
A2} C[a]
A@3] CIY
e ) Al4] C[2] _
Note " " - L e
*You cannot use r or # value memery 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 subseript.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 exampie, the array memory A[X] would be equivalent to Af5]. ' o

WArray Memories Simplify Programming
“Since the subscript o;f an array memory can be ‘a value memory name, programming be-
comes more economical. Note-the following. T . '

To write a program that assigns the values from 1 through 10 to memaries
A‘through J - o ' . '

Using value memories

1, -, A2/ 4 B,

5 -+, E:6 —,F:7

g9, -, .:,.\1. @,--—7, Je g 40 bytes

iy

3,
7, -,

Using array mérﬁd'ri.e's'l :
0,=.Z:,Lbl,1,: 2 +,1, -, A[LZ]:,
Isz, Z, :, Z, <,1,0, =, Goto, 1 e 26 bytes _

As you can see, using array memories uses 14 fewer bytes. You get even more economy
with the following program.

To write a program that displays the contents of a memory specified by

Jinput e e o o )
Using value memories. - < "n. 00 L o o 7 " ~ '
S LblLt,:, 7,2,
2 =1, = A 4,7 =, 2,5, B, 4
CEZ =82, C A2, s 45, D 4
©Z, =5, =,Ed,Z =,63F,d -
'z =,7,2,G v =78, H 4
Z, =,9 =, B A
Goto, 1 70 bytes:
Using array memories -
b, 1,:, %~ 2 LA L2, -, 1), 4, )
Goto, 1 S ' 16 bytes

With value memories, logical operations are used to test the input uniil the proper merhory
is found. With array memories, on the othet hand, the specified memory is found‘im-
mediately. o -

]
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M Cautions When Using Array Memories .
You should remember that array mernones are actually based on value memorles Note
the following’ re!atlonshlp i j [

Vaiue memory Array Memory

AIO]A[1] A2} A[3] A[4]A[5] A[B] o A[23] Al24] A[Z5] A26) A[27)

‘B[-1]-B[0:] B[1]B[2] B[3] B[4]).B[5] R B[22] B[23] B[24] B[25] B[26] -
cl2) ¢4 Cl[o] Cl1] Cl2]C[3] C[4] Cl21] ©[22] C[23] C[24). C[2s]
GI-6] Gi-5] G(-4] G14] 612 G[1} G[0] . G[17} a[tg) G(ra] Gl20] G2}

X0 X[11X[(2] X[3] X[&T
Y[-11 Y[0] Y[ 1] ¥[2] Y[3)
7|2 2[1121012[11 Zl21

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

i

HSample 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 tolal of 15 sets of-data.

With this version of the program, value mernory Al is, used as a data

control memory, while memory B is used for temporary storage of x
data. The x data is stored in memaories C[1] (value memory D) through
C[15] (value memory R), while 1he y data.is stored in memories C[16]
{value memory S) through 0[301 {value memory Z[T])

1, =, A, :, Déefm; 7,1,

Lbl, 1, 5,2, = G LALL
=+ C LA +, 1,5 ]

Isz, A, : A_16=Got02,,Golo,.,
Lbt, 2, .1 5, -, A 1,7 B,
Bﬂ,02>Got05,,:. .
Lht, 3, :. B8, =, C, [ A=, Goto 4, e Ce e S
Dsz, A, ,Golo 3, :, Goto, 2, :, ] ’ TR
Lbl, 4,:,C, [, A, +, 1,5, 1, 4, Goto, 2, :,
Lbl, 5 98 bytes
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The above program uses value memaries as 1ollows

x data - oo
.. Cl1l  Cl2] .Cl3] C[4] Cis] C[6] cr) _0[81,.- C[9] . C110]
. . : sty M

D E F G H 1 J KL
CI11) Cl12] C[13] C[14] C[15] o
N o P @ R

y data
ciie} 0[17] C[18| 0[19] cl20] 0[21] Cl22] C[23] C[24] 0[25]
s W Y Z2 201y Z(2)

Cjz26] 0[27] C{28| 0[29] c[ao]
Z3) Ziy  Z5) . Z6)  Z7)

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

1, =, A, Defm, 7,:,
Lbl, 1,5, %, =, C. [ A L,

2, = R LA o
lsz A LA =1 6 =, Goto, 2, .,Goto 1,1,
Lbl, 2, 1, 1, 5, ,A '? -, B,
8, =, 0, =, Goto, 5,
LbI3 B=,C[A]=>G0to4,,
“'Dsz, A, .Goo 3, ., Goto, 2, :,
Lbl, 4, :, R, [, A, ], 4, Goto, 2, :,
Lbl, 5 92 bytes
This above program uses value memorles as follows:
x data L ‘
C[1} C[2) C[3] C[4) C[5] C[6] C[7] C[8] ¢C[9] Cno~
D E F G H [ Y N |
C[11] Cj12] C[i3] C[14]. C[15)
N o} P Q 'R
y data . L T .
JRID R[2] R[B] R[4) R[5] RE] R[7] R{8 R[E AN
S TV TN T W X Y Z

(1) Z(2)
- ‘R[11} R{12} R(13] R{14} R[15] R
2@ 4 .25 - Z6) . AT

-‘Not’_e‘-lhat- in the-above two programs the Defm command was hece'ss'ary'lo increase the
number of value memories.
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8-9 Displaying Text Messages

Text, numbers, and symbols can be dlsplayed by. programs as messages that prompt
input, etc. Note the following ‘exampie.

Statement Display
Without text 7 - X ?
With text “X="7 = X X=17

As you can see, the text prompt makes it much easrer to understand what |nput is requrred
by the program.

Messages can also be used te explain the meaning of a displayad raspltf

Lbl,@, :,", N, =,"72 -, B ~,C" "

@, —, A,

Lbl, 1,:, C, =, 2, =, G, :, Frac, C, %, @, =, Goto, 3, :,

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

Lbl, 2,:,", X, =, 7, 4, A, 4, Goto, 0, :, o
Lbl,3,:, " N, O ", 4, Gota, @ 70 bytes

This program prompts for input of a value. If the input value is equivalent to 2=, it dis-
plays the value of x. If the input value is not equrvalent to 2%, it displays the message
“NO".

Be sure to follow the message with a display result command if there is another state-
ment followrng the message .
i

Assuming that the program is stored in P2:

[E(RUN) [N=7

[FJoIE]E])RY X= .
e N T-N
B - CN=R
BTEE] B NO. . S
Bg N=?P

EIEIE]EY D e X= L
—— e X : ——
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Text that is longer than 16 characters is displayed in two lines. When text is at the-bottom
of the display, the entire screen scrolls upwards.

" | ABCDEFGHI JKLMNOP

§} After a while

-| ABCDEFGH I JKLMNGP
QRSTUVWXYZ

8'10 Usirlg Matrices in Prograrﬁs

You can use matrix row operations (page 104) in programs to swap rows, calculate scalar
products, add scalar producis to: other rows, and add two rows.

& To swap two rows

To swap rows two and three in the following matrix (Matrix A).

1 2
\5 6/

Swap; A, '-, 2,4, 3 ’ T 7 hytes -

Swap A,2,3_
BOEDEI(RUN) T
ELIS Ans
B 1[ a]
2 5 B
(FENEDIT) 2 s 8
NG GBI R
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® To calculate a scalar product for a row

- To calculate a scalar product of row 2 of the following matrix (Matrlx A),
o by multiplying each element by 4.

1 2
5 6

* Row, 4, ', A, 2" = 7 bytes

*Raow 4, A, 2_
EXIT) [EXIT RUN Ans__ 1 2
EDBOERUN) O
[E)(LIST) . T 2 1’ - 18
!(EDIT) @ 5 B

1.
F-ORIAOWACOL]

® To add the scalar product of one row to another roﬂ

To calculate a scatar product of row 2 of the following matrix (Matrix A),
by multiplying each element by 4, and then add the results to row 3.-

1 2
3 4)'
5 6

* Row+, 4, ’, A, 2,3 9 bytes )
*Row+ 4, A, 2,3_
EMEDE}RUN) dng__ 1 _ &
[FA(LIST) _ 1[ [ ] E]
: 2 3 4
EJEDIT) -~ - . a 17 22
R-ORJRCWICOLS
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® To add one row to another .-

To atdd row 2 to row 3 in the following matrix (Matrix A), and store the
result in row 3.

b2y
3 4)
5 6

Rowi-, A, -,Lz,' -',- 3 ' 9 byles

Row+ A.2,3_
EDEDENRUN) ms__1___2
F(LIST) j![-al g]
EEDT) . 3 8 10

R-OPJROW]COL)

8-11 Using the Graph Function in Programs

By using the graph function in programs, you can graphically represent long, complex
equations and overdraw graphs a number of times. All graph commands (except the Trace
Function) can be used in programs. You can also specify range parameters in programs.

To graphically represent the number of solutions (real roots) that satisfy
both of the following equations

p=x?—x%—24x2+4x+80
y=10x-30

Use the foltowing range parameters. Xmin © ~10

max: 10
sl 12
Ymin : —120
max: 150
s¢l : 50

First, program the range parameters. Note that parameters are separated by commas.
Press (& at the end.
Range, (-}, 1.@,:, 1,8,,2,+{(-)1,2,0,,,1,5,0,. 5,0

Next, program the equation for the first graph. Press {&= at the end.
Graph, X, ~, 4, — X, M3, -, 2,4, X %2, +, 4, X, +, 8,

—221—



Finally, program the equation for the second graph.
Graph, 1,0, X, -, 3,0

.. Total: 49 bytes

Ranee —-1@.7@.2,—
120, 15@, 508+
Graph Y=XA4—X"3—
24X E+4X+8@+
Graph Y=1BX-30@_

The above program should produce this graph when you execute it.

ERE(RUN)

You coild use a display result command {4} in place

of the [z operation at the end of

the first equation. ThlS will cause execution to stop after the first graph is drawn. To resume

execution, press @
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9-10
811
9-12
9-13

9-14
9-15

9-16
9-17

Connecting Two x-7700GE Units

Connecting the x-7700GE with-a Personal Computer
Before:Starting. Data Communicatlons

: Settlng Communications Parameters”

Using ALL to Send All Data

~ Using PROGRAM to Send Program Data
“"Using’FUNCTION MEM to Send- Function: Memory Data
Using MATRIX to Send Matrix Memory Data

Usmg STATISTICS to Send -Statistical Memory Data
Using VARIABLE MEM to Send Value Memory Data
Using RANGE to Send:Graph.Range Parameters
Using FACTOR to Send Graph Range Parameters

Using GRAPH FUNCTION to Send Graph Funct:on
Memory. Data

Using EQUATION 1o Send Equatlon Data

Using BACK UP to Send All Mode Settings and
Memory Data

Screen Copy Function
Data Communications Precautions



Chapter 9 (| [Data Communications

This chapter tells you everything you need o know to transfer programs between the
fx-7700GE and another CASIO Power Graphic unit (ix-7700GE, fx-7700G8, fx-8700GB),
connected with an optionally available SB-62 cable. To transfer data between an fx-7700GE
unit and a personal computer, you will need to purchase the separately available CASIO
FA-121 Ver. 2.0 Interface Unit.

B General Procedure ‘
-The following is the general procedure to follow when performrng ctata commumcatrcns
Details of each procedures are presented in the following sections of this chapter.
*Though you can transfer data between the fx-7700GE and another ix-7700GE, an
ix-7700GB or an fx-8700GB, all of the examples in this manual cover data transfer with
anather fx-7700GE only.

t. Connect the two units.

2. Set up the two units with the same parameters. -

3. Set up one unit to send, and the other unit to receive.
4, On the receive unit, specify the data to-beé received and put the unit into'raceive standby
5, On 'the send un:t specify. the data to be sent and start’ the send operatlon

. C o P

9-1 Connectmeo fx-7700GE Umts " —

The following procedure descrlbes how to connect twc Power Graphlc unlts wrth an op-
tional SB-62' Gonriecting cable for trarisfer of: programs between them. '° .

HMTo Connect Two fx7700GE - Units- - .. . = - a0
1. Check to make sure that the power of both x-7700GE units is off.
2. Remove the covers from the conneciars of the two Power Graphic unlts
*Be sure you keep the connector covers in a safe place so you can replace them after
you finish your program communications,
3. Connect the two units using the SB-62 cable.
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: SB-62 cabile

*Keep the connectors of the fx_-??OOGE covered when you are not using them.

9.2 Connectmg the fx-7700GE with a Personal Computer

To transfer data between the fx-??ODGE and a personal computer you must connect them
through a separately available CASIO FA-121 Ver. 2.0 Interface Unit. " -

For details on operation, the types of computer that can be connecied, and handware
limitations, see the user’s manual that comes with the FA-121 Ver. 2.0.

B To Connect the fx-7700GE with a Personal Computer
1. Check to make sure that the power of the Power Graphic and the personal computer
is Off.
2. Connect the personal computer to the FA-121 Ver, 2.0 Interface’ Unit:
3. Remove the cover from the connector of the fx-7700GE.
*Be sure you keep the connector cover in a safe place so you can replace |t atter you
finish your program. communications. .
4. Gonnect the fx-7700GE 1o the FA-121 Ver. 2.0 Interface Unit.
5. Switch on the power. of the tx-7700GE, followed by the personal computer
*After you finish program'communications, switch off power.in the: sequence: fx-7700GE
first, and then the personat computer Fmally, disconnect the equrpment
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9-3 Before Starting Data Communications

Before actually starting data communications, you should f1rst enter the LINK Mode from
the Maln Menu ‘

ITo Enter the LINK Mede
nghllght the LINK |con on the Main Menu.

\

@@@@
Press B or (8] Fo display the L.[NK Mode. .
o@ COMMUNICAT ION
PARITY ! EVEN. -
BPS 19600
l:THANSMIT_

FE2:RECEIVE"
F&:PARAMETERS

B @

The following.are the cperations. 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 periorm.
* F(TRNY i TrANEMIL 0
E(RCV) .. .. Réceive ‘
[Es(PRM) Parameter settings
A . . i

EAbout the Data Type Selection Screen

Whenever you press.(T RN) to send data or E(RCV) to receive data, a data type selec-
t|on sereen appears ‘on the dlsplay ’

. Send Unit - e Recave Unn
E(TRN) e @(HCV) _
TRANSMIT DATA '”fHEDEIVE DATA
—rALL e >ALL R
1 Program - : BEAE B Program :
“-Functian Mem : Function- Mem
Matrix s cws g0 0 Matrix
_Btatistics Statistics .
Variable Mem Variabie Mem
Range t:] Ranee i
Paointer Indicates more below
— 226 —

Thefollowing table describes what each of theseitems’ mieans. You will | learn later hom
to make- a selection using these screens. - R -

Selection’  ° \ S R Meaning

ALL.. .. T AII data from PHOGRAM tOJEQUATlON
Program " Program data

- Function Mem Function memory contents

Matrix Matrix memoty contents

Statistics : Single-vari’éﬁie and paired-variable statistical data
Variable Mem Value memory and extended memory contents
Range ' Graph'—rangei‘paramgte;q G

Factor | Factor function zoom ratios

Graph Function Graph functions

Equation Equation coefficients
Back Up All memory contents -
Note !

*|f the selecllons you make on the send unit and receive unit do not match a TRANSMIT

ERROR -will be generated on the sender and a RECEIVE ERROR:will be generated on
!he receiver. . :
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Q-4 Setting Communications Parameters

Before you can perform data communications; you must first set uip cértain hardware
parameters 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 correctly. Thiere are two hardware parameters that you can set.

Parameter -, Settings: . -
; -1 EVEN
Parity oDD
N H- P NONE
_ =1 12 (1200)
; 24 {2400) -
Speed (BPS) 54é£4ab0;
S ST T 06 (9600)
lTo Set fx-7700GE Parameters
Stamng from the LINK Maode:
PARAMETERS.
. BERM) - e —a PARITY '
T R S Ay EYEN 00D NDNE

BPs(x1oo)
12 24 48 ER
TO SELECT: [41[+]
[€1[=]

TO SET . [EXE]

*The parameters that are currently set are highlighted on the display.
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The pointer indicate which parameter you can change. Use @ and ® io move the high-
lighting and change the parameter where the pointer is located.

CICH ’ PARAMETERS )
| o : ’ s BPARITY
st 1. - EVEN.-.ODD
L : BPS (X120} :
12. 24 48 EF -
: : a0 TO SELECT: [+1[t]
: . [€]1T=]
-r TO SET.. C[EXE]
Use @ and @ to. move the pointer up and down, ‘ o
Afler the parameters are. hlghllghied the way you want, press - ta’ store them.

- &g N ' COMMUNICAT 1ON

"PARITY :NONE
BPS - 1 D60
' TRANSMIT

FE RECEIVE
F6:PARAMETERS
B0 G -

+To abort the parameter seﬂing' pracedure and return the settings to what they were be-
fore you changed them, press @8 before pressing [E6] to strore the parameters.

9 5 Usmg ALL to Send All Data

Thefollowing’ procedures show how to send all data from Program to Equatlon 1rom one
fx-7700GE unit to another.

Warning! _ _ AR : P

The. foIIowmg operatron causes datain the seven applrcable memory areas (program fune-
tion-memory, matrix memory, single-variable and paired-variable statistical data memory,
value and extended memory, graph function memory, and equation coefficient memory)
of the receiving unit to be replaced byithe received data. Make sure that you do not need
the data stored in the recelving unit before you start this operation.
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® To send ALL data

Send Unit
Starting from the LINK.Mode, press the
function key to enter the send mode

[EJ(TRN) .

[ TRANSMIT: DATA

PALL

Program - _
Functlon Mem
Matrix
Statistics. e
Varlable Mem
_Range. . .- ¥

‘Make sure that the pointer-is located at ALL,
and press’ . to speclfy it: as the data type.

i

THANSMIT"“ f
-ALL DATA
YES NDO
. ®m o B

Press [E{YES) to start the send operation,
or--[EB{NQ)  to- abort: without sending
anything.

F(YES)
==TRANSMLTT ING== |- -~ |-
J ALL DATA
TO STOP  :[AG]

*Pressing B8 interrupts the send operation
and returns to the LINK Mode.

Receive Unit

Starting from the LINK Mode, press the
function key to enter the receive mode.

F(RCY)

RECEIVE DATA

PALL

‘Program
Function Mem
Matrix | .
Stat|st|cs,
Variabl'e Mem
Range : 1

Make sure that the pointer is located at ALL,
and press [Bg to specily it as the data type.

€D

==RECEIVE==

ALL DATA

[YES NGO
=

"Press F(YES) start the receive bperétldﬁ
or [FE(NO) to abort W|thoul recelwng
anything. Loe E R

F(YES) L
|-==REGE I1VING==-.. | -
| ALL DATA
TO STOP :[AC]

tion and returns to the LINK Mode.
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*Pressing B8 interrupts the receive opera-

The followmg appears after the send.oper-
ation is complete. -

COMMUN JCATION. - -
COMPLETE

|ALL DATA

PRESS «[AC]

"Press [ to return to the LINK Mode.

e

[

The: following appears after the receive
cperation is complete.

| COMMUNICATION - -
/| COMPLETE

| ALL DATA

PRESS [AC] -

_ 0- 6 Usmg_PFIOGRAM to Send Pro jram Data Y

The tollowing procedures show how to send program data irom one fx TTOOGE unit to
another. You can specify one speclflc program or all programs for !he commumcatlon

operation,

¢ To send all PROGRAM data

Send Unit
Starting from the LINK Mode, press
fFN(TAN) to enter the’ sefid mode

Move the pomter to Program and press .
to specify.it as the data type.. - .

@

[ ==TRANSMIT==
PROGRAM - -

— Receive Unit:
Starting from the LINK Mode press
EZ(RCV) to enter the’ recewe mode

Move the pointer to Program and press .
lo-specify it as the data type. :

@

=RECEIVE==. .~ .
F’HDGHAM L S
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Press [F)(ALL} 10 spfecify “a-ll,.prqqranls.- N
FE(ALL) ' T
==TRANSM1 T==

1 ALL PROGRAMS

YES w iz NG
(G} 8

Press [F)(YES) to start the send cperation,
or FE{NO} to abort without sending
anything.

[FI(YES) ] ‘
==TAANSMITTING==

‘ALL PROGRAMS

TO STOP :[ACI]

*Pressing B interripts the send operatian
and returns to the LINK Made.

The following appears after the send oper-
ation is complete. L

GOMMUNICATION
COMPLETE -

ALL PROGRAMS

PRESS  [AC]

. Press [F(ALL) tospecify-all prfqgrams'.l ]

FE)ALL)
==RECE [V ING==

ALL F‘ROGFI_AN!S

TO S5TOP : "1 [AC]

The receiving unit goes directly into receive
standby. The actual receive operation starts
as seon as the sending unit starts to send
data. . .

"Pressmg mterrupts the recewe opera
tion and returns to the LINK Mode

The followmg appears- after the receive
operation is complete.

COIVIIVIUNIGATI_DN'"
‘| COMPLETE

ALL PROGRAMS

*Press (@ t:; return to the LINK Mode.

PRESS [AC]
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OTo send a specnflc prograrn -

Send Unlt :

Recetve Unrt

IIUHN)
@

Press [EZ{ONE) to specify one program.
FI(ONE).

|-==TRANSMIT== . :
TO-BELECT : {41 [+1 ..
.| TO,_START .. [EXE]

| PRE- CYCLOID )
F1 ethy
P2 MATHEMATICS
11P3 empty

Use‘ the @) and (¥ keys to move the
peinter to the right of the program area you
want to send. After you select the program
area press [ 1o start the send operation.

==TRANSMITTING==| _

TO STOP : [AG]
F2. CYGLDID'
P1 empty I
P2E ' MATHEMAT I GS
F3 empty

*Pressing B8 interrupts the send operation
and retuins to the LINK Mode.,

After the send operétion is com'pulete, the
program selection display appears, so you
can send ancther program if you want.

lchw
@k

Press (Fz)(ONE). to specify one program.
E2{(ONE) |

=AECE 1 VE= e
TD SELECT [¢] [+]
TG START :[EXE]

PRE - FOF{MULA"" :
P1 empty

P2 empty Sns
P2 empty- . . _:

Use the @& and (¥ keys to move ihe
pointer-to the right of the program area
where you want the received program to be
stored. After you select the program area
press [B to start the receive ops,-ration.

'®@
FIEOEIVING

TO STDF’ [AC]
P@- FORMULA_
| P1Eempty :
P2 empty
P3 empty

*Pressing [ interrupts the receive opera-
tion and returns to the LINK Mode

Aﬂerthe receive operation is complete the
program area selection display appears, so
you can receive ancther program if you
want.
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O-7 UsinLUNCTION MEM to Send Function Memory Data

The following procedures show how to send lunctlon rnemory data from ane fx-7700GE
unit to anather. You can specrfy oné specific function or all functions for the communrca-

tion operation.

® To send all FUNCTION ‘MEM__daté
Send Unit ————

Starting from <the.'LINK' Mode, ' press
[EiI(TRN) to enter the send mode. .

Move the“pointer to Function Mem, and
press [ to specify it"las the data type.

(OICEE

==TRANSMIT==
FUNCT1ON MEM

Press IE(ALL) lo specriy all functrons
E(ALL . Ele
==TRANSMIT==

ALL FUNCTION MEM:

vs ' pmo

B o

Receive Unit -

Starting from “the .LINK. Mode, - press
(FRI{RCV) to enter: lhe recerve made.

Move the pointer to Functron Mem “and

press B to specify-it as lhe data type.

OB

| ==RECE IVE==
FUNCTION MEM -

Press -(ALL) to specrfy all functlons
EALL)
==RECEIVING==

| ALL FUNGTIﬁN”MEM

TO STOP
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Press [F(YES) to'start the send operation,
or -(NO) to-abort- wrlhout sendmg
anythrng o

E]WE& e
THANSMITTING

ALL'FUNGTION.MEM'

TO BTOP [ [AC]

*Pressing M interrupts the send operation
and returns to the'LINK Mode.

The following appears after lhe send oper-
ation is.complete. .~ .- .

CDMMUNICATIDN -
- COMPLETE : =¥

ALL FUNCTION MEM

" PRESS [AC] .

e L,

*Press- @ to return to the LINK-Made. ., ,

® To send & specific function

Thie receiving unit goés directly into receive
standby. The actual receive operationstarts
as soon as the’ sendrng unit starts fo send
data; ~v o= LT T

R

LY Do )
*Pressing & interrupts the receive opera-
tion and returns to the LINK Maode. .

The following-appears -after the recewe
operation is complete. - i ;

COMMUNT- CAT 1 DN
1 GOMF‘LETE

ALL FUNCTION MEM“

FRESS - [AG]

Send Unit - Flece‘iverl.Jn,iI.-%__..—
BORN) BRCy) -
. O®@ O@E .
Press @(ONE) o specrfy one; functlon Press @I(ONE) to specrfy one funcuon 4
[F(ONE) S EBONE) e
==TRANSMI T==: : =RECEIVE==- .
TO SELECT:(411[1] TO SELECT: [¢][1]
TO START :[EXE] TO START :[EXE1!
Ef1:log X Ef1:cos X
fa: fa:
falog (x+1} fa:
fa: fa:
fs: fs: (X+2) (EX-5) -
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Use the (&) and (@ -keys - to move the

pointer 1o the left of the function memory
area you want to send. After you-select the
function memory press [Eg to stari the send
operation,

QIO

==TRANSMITTING==
TO STOP [ACI]
fillog X
fe:
Bfs:laog (X+1)
- Fs

*Pressing B8 interrupts the send operation '

and returns to the LINK:Mode. - - = -0

Aiter the send, operation is complete, the
function memory selection display appears,
50 you can send another function if you
wani.

Use the (& and .(¥ keys 1o move the

pointer to the:left of the: function memory
area where you want the received fungtion
to be stored. After you select the function
memary press [F to start the receive
operation.™ . .

@
==RECEIVING==
TO STOP TLAC]

fi:icos X

Efa: - o

“fa:

fd,:_ - . E T
fs:(x+2) {(Ex=EB})

*Pressing B8 interrupts-the receive opera:
tion and returns to the LINK Mode. -

After the receive aperation is complete, the
function memory selection display-appears,
S0 you can receive another function |l you
want.

0-8 Using MATRIX to Send Matrix Memory Data

The following procedures show how to send matrix memory data from one fx-7700GE
unit to another. You can specify one specific matrix of all matrices for the communication

operation.
*To send all MATRIX data
- Send Unit Receive Unit
Starting from the LINK Mode, press | Starting from the LINK Mode, press
[E(TRNj) to enter the send- mode [FA(RCV) to enter the receive mode
Move the pointer to Matrix, and press . to Move the pointer to Matrix, and’ press . lo
specify it*as the data type. | specily it-as.the data type. - . - ;
QOO QOO
THANSMIT =RECEIVE==

MATFI I X ’ MATH 1 X

[ONE] ALL [P

() [ —936— [ [

Press [F(ALL) to specify all matrix data.
(ALL) I
=TRANSM I,

ALL MATRICES

VES i N®
@ ®

Press [(YES) to start the send operation,
or [E(NQ} to abort wnhout sending
anything.

[EI(YES)
==TRANSMITT ING==

ALL ‘MATRICES "

1 TO STOP - IIACI

*Prassing interrupts the send operation
and returnsto the LINK Mode.

The following appears after the send oper-
ation is compiete

"COMMUN T CAT I DN
« COMPLETE:

CALL MATRICES

PRESS [AC]

*Press M8 to return to the LINK Moede.

Press [ED(ALL) to specify all matrix datd.
FU(ALL)
==RECEIVING==""

"ALL-MATRICES

TO STOP i [AC]

Theireceiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data. ‘

*Pressing [ interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete.

COMMUNIGATION -
COMPLETE. . . . -

ALL MATRICES

PRESS [AGT
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#.To send a specific matrix. . ..

Send Unit
EHTRN) . -
QIO

Press [F2(ONE)-to specify one matrix.
{F2(ONE)

==TRANSMIT==
TO SELECT: [$+]1[+1
TO START :[EXE]
FMat A ‘None
. Mat B _2x2
Mat C. \faxB
Mat D :None |
Mat E None

Use the (@) and (3 keys to move the
pointer to the left of the matrix memory area
you want to send. After you select the matrix
memory press to start the send
operation.

@@
==TRANSMITTING==
TOQ STOP : LAC] -
Mat. A.- ‘Naone

Mat B :2x2
*Mat C :3x3
Mat D .:None .
Mat E :None

*Pressing % interrupts the send operallon
and returns to the LINK Mode.

Aﬂef the send aperation is complete, the
matrix memory selection display appears,
s0 you can senid another matrix if you want.

Receive Unit —

[Ea(RCY) SRR
QI
Press [F2){ONE) to specify one matrix.

[F2)(ONE)
==RECEIVE== )

| TO BELECT:[4+1[%]
TO START :[EXE]
rMat A ‘None
.Mat B. :None .
Mat .C . None
Mat D Bx2
Mat E 1 3x3

Use the @& and. ¥ keys o move the
pointer to the left of the matrix memory area
where you want the received matrix to be
stored. After you select the-matrix memory
press [ to start the receive operation.

@B
==RECE1VING==
TO STOP :[ACI . |-
Mat A  :None,
rMat B None
Mat C  :‘None
Mat D :2x28
Mat E. :3x3 .

*Pressing B8 interrupts the.receive.opera-
tion and returns to the LINK Mode.

After the receive opération is complete, the
matrix memory selection display appears,
SO you can receive anolher matrix if you
want. e
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9-9 Using STATISTICS to Send Statistical Memory Data

The followmg procedures shaw how to send statistical memory data from one ix- 77UOGE

unit to another. You can specify single-variable {(standard deviation) or palred -variable
(regression) data for the communication operation.

® To send single-variable (standard dewatlon) data

Send Unit

Starting from the LINK Mode, press
[F(TRN) to enter the send mode.

Mave the pointer to Statistics, and press
to specify it as the data type,

ESASUOIOES

—=TRANSMIT¥=
STATISTICS

S GJREG
MGG

Press (F{SD) to specify single—varia.ble
(standard deviation) data.

[F1)(SD)
==TRANSMI T==

SD DATA

YES NGO
G )
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Receive Unlt

Starting from the LINK Mode, press
[F2(RCV) to enter the receive mode. :

Muove the pointer to Statistics, and press Bz
lo specify it as the data type.

ROIOOIGER
=REGEIVE==
STATISTICS

@ & N

Press (E1(SD) to specify smgle -variable
(standard deviation) data ‘

[F1(SD)
==RECEIVING==
SO DATA
TO STOP :[ACI

A313025-28



Press{FA}(YES) to start the send operation,
or [Fg(NO) to. abort .without sending
anythlng

E]WE& e
=TRANSMITT ING=
SD DATA
| T0O.8TOP__ : [AC] .

*Pressing Ei. ihierrypts the.send bparaﬁon
and returns to the LINK Mode:- -

¢ To send paired-vér‘i'éﬁle-(re'gressiop)

The receiving-unit goes directly into receive
standby. The actual receive-operation starns
as saon as the sendlng unlt star:s to send

_ -dala

*Pressing 8 Interrupts the re(_:ei\.jq_e-opera-
tion and returns to the LINK Mode:

Send Unit Receive Unit
[E)(TRN) ERCv).
QOIGIGE] YTO@E

Press If_g](ﬁEG) to specify pairedli}ariable
(regression) data.

®BrReey - T
=TRANSMIT==
REG DATA
YES NGO
@ .
A313025-28

Press [F2)(REG) to specify paired-variable
(regressiorl) data.

E(HEG)
=RECEIVING=

AEG DATA

TO STOP :[ACI..
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Press [E(YES) to start the send operation,
or -(NO) to abort without sendlng
anythmg :

@(YES} L
TRANSMITTING .

REG SATA*

TO STOP :{AC)

“Preéssing “interrupts the send operation
and returns to the LINK Mode.

The following appears after 1he send oper—
ation is complete. =

21| COMMUNTCAT I-ON
COMPLETE

| REG "DATA

... PRESS [AC]) |

“Préss 08 to return to the LINK Mode.

The: recelvmg unit goes darectly into receive
standby. The actual receive operation starts
as soon as-the sendihg unit starts to-send
data, e

*Pressing M3 interrupts the receive opera-
tion and returns to the LINK Mode..

The following: appears after-the receive
cperation is complete.

COMMUN-LCAT I, 1ON =
COMPLETE

REG DATA .

PRESS [AC]

9-10 smg VARIABLE MEM to. Send Value Memory Data

The

owmg procedures show howto send value memory data from one fx- 7700GE unlt

to another. You can specily all variable: memories, variable memories from A through Z

only, or expanded variable memories only,
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® To send all VARIABLE MEM- data

Receive Unit

Send: Unlt -
Starting from the LINK Mode, press
[EI({TRN) to enter the send mode.
Move the pointer to Variable Mem, and
press [Eg) to specify it as the data type.

POOODE

==TRANSM1T==
VARIABLE MEM

[ALLYA~Z] Dfmy
B ® 6 ..

Press [EU(ALL) to'-specify "all value
memories.

(ER(ALL)
==TRANSM I

ALL VARIABLE MEM

YES NG
(1) F

Press [FII(YES) to start the send operation,
or [FE(NO) to abort wﬂhout sendlng
anythmg ‘

IE(YES)

==TRANSMITT ING==

ALL VARIABLE MEM

Starting from the LINK Mode, press
F2(RCV) to enter the receive mode.
Move the pointer to Variable Mem, and
press [ to specify it as the data type.

OOOO@EE -

==RECE [ VE==
VARIABLE MEM

[ (%) B
Press D(ALL) to- speclfy all value
memories.

F(ALL)
==RECE [V ING==

ALL VARIABLE MEM

TO STOP :[ACI

The receiving unit goes directly into receive
_standby. The actual receive operation starts
as soon as the sendlng unlt starts to send
data : i -

TO0 STOP :[AC]
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*Pressmg mterrupts the send ‘operation
‘and returns to the LINK Mode '

The following appears after the send oper-
ation is complete.

COMMUNICATION
COMPLETE

ALL VARIABLE MEM

PHESS [AC]

*Press @8 1o return to the LINK Mode:

*Pressmg interrupts the recewe opera-
floh ‘and returns to the' LINK Mode

The following appears aiter the - receive
operallon |s complete.

COMMUN TGAT TON
COMPLETE

| ALL VARIABLE MEM

PRESS [AC]

OTo send data from varlable memones A through z only

Send Unll Recelve Unit,
ED(TRN) - EBReY)
<ZX:K:(D(DII I

Press [F2(A ~ Z) 10 specdy value memories
A through Z only.

EA-~2)
==TRANSMT==

A~Z VARIABLE MEM

L

Vs . - [NO.
(& S 3

Press E(A~ Z) 10 spemfy value memories
A through Z only.

EAA~Z) -
==RECE IV ING==

A~Z VARIABLE MEM

TO STOP :-EACj-
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Press [F .(YES) to start the send operation,
or E®(NO) to. abort wnhout sending’
anything.

~[EN(YES)

THANSMITTIN G==

A~Z VARI ABLE IVIEM

TO STOP :LAC]

*Pressing [ interrupts the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete. )

COMMUNIGATION -
COMPLETE . -,

-

A~Z. VAhIABLE MEM

PHESS [AO]

*Press M8 to return to the LINK Mode.

The receiving unit goes dlrectly into.receive
standby The actual recelve operauon starts
as soon as the sendlng unit starts to send
data. .

*Préssing 08 interrupls the receive opera-
tion.and retumns to. the LINK Mode.

The following appears after the recewe
operation is complete.

COMMLUN FCATION
COMPLETE

AfZMyAHIABLE MEM

| PRESS [AG] /-~

* To send data trom extended memr::aries only. e T
Send Unit Receive Unit
[E)TRN) [F2(RCV)
PPPE®@E . OICIOIGIGE:

Press E)(Dim) to specify extended value
memories only.

(Fe){Dfm)
==TRANSMIT==

DEFINED MEMORIES

YES [ND
(7]

Press @(Dfm) to specify exlende'cl value
memories only.

fE)(Dim)
==RECE [ VING==

|

DEFINED MEMORIES

TO STOP :[AG!
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Press [F(YES) to start the send operation,
or [Fe(NO} to. abort wrlhout sending
anythlng o

E]wes
==TRANSMITT ING==

DEF INED MEMORIES

|To sTOP :[ACI

*Pressing B3 interrupts the send operation
and returns to the LINK Mode.

The 1ollov§'ing appears after the send oper-
a!ion Is complete.

'COMMUNIGAT ION
COMPLETE™~ = -

DEFINED;MEMQHfEé

PRESS [AC]

*Press [ to return to the LINK Mode.

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sendmg umt staris to send
data.

ot

*Pressing B interrupts the receive opera-
tion and returns to the LINK Mode

The lollowmg appears after the: receive

operation is complete.

“'| COMMUNTCATION
‘COMPLETE =~

| DEFINED MEMORIES

PRESS [AC]

0-11 Using RANGE to Send Graph Range Parameters _

The following procedures show, huw to send graph range paramelers from one fx-7700GE

unit to another.
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*To send RANGE data - - ..

Send Unit
Starting from the' LINK Mode press
[FI{TRN) to enter the send mode.

Move the pointer to Range, and press
to specify it as the data type.

PPPRRDE
==TRANSMIT==
RANGE
vs ~ No

® - ®

Press [F(YES) to start the send operation,
or FI(NO) to abort without sending
anythirig.

E0Es)
=TRANSMITTIN

RANGE

TO STOP :[AC]

*Pressing [ interrupts the send operation
.and returns to the LINK. Mode. .

The following appears after the send bper-
ation is complets.

COMMUNICAT ION
COMPLETE

RANGE

PRESS [AC]

*Press @8 to return {o the LINK Mode.

Receive Unit '
Starting from the LINK Mode, press
[F2)(RCV) to enter the receivé mode!
Move the pointerto Range, and press B
to speclfy it as the data type.

GIOIOIOIGGES
==RECE I VE==

RANGE

= | No|

=] - - [Fg

Press ([ (YES) stast the rgcelve gperation,
ar -(NO) to abort - without receiving
anything. .

Eves)
—RECE[VING=

HANéE' ”

TO STOP. @ [AC]

*Pressing [ interrupts the receive opera-

. fion and returns to the LINK-Mode. -

The following appears aﬂer the recewe
operation is complete. ’

COMMUNICATION
COMPLETE

RANGE

PRESS [AC]

9-12 Using FACTOR to Send Graph Range Parameters

The following. procedures show how to send factor data’ for graph Zoor. operatlons from

one fx-7700GE unit to another.

#® To send FACTOR data
Send Unit

Starting from the LINK Mode, press
[F1(TRN) to:enterthe send mode.

Move the pointer to Factor, and press &2 to
specify it as the data type.

OGO OO0
==TRANSMI T==

FACTOR

‘és' B Wﬁ;*":
(=) [F8)

Press [F)(YES) to start the send operation,
or [E(NO). to abort without sendrng
anyihmg

FO(YES)

" [==TRANSMITT ING==
FACTOR

LTo sTor_ :1ac]

*Pressing B2 interrupts the send operation

and returns to the LINK Mode.

Receive Unit

Starting from the LINK Mode, press
[E2)(RCV) to enter the receive mode.
Move the pointer to Factor, and press B3 to
specify it as the data type.

COOOOIOIOR
=RECEIVE==
FACTOR
e T , o

Press [E(YES) start the receive operation,
or [EE(NO) to abort without receiving
anything.

FI(YES)

' | ==RECEIVING==
FACTOR
TO STOP  :[AC]

*Pressing @8 interrupts the receive cpera-
tion and returns to the LINK Mode.

~ 247~



The followmg appears after’ the send’ oper—r

atlon is complete

GOMMUNIDATIDN
COMPLETE

FACTOR

PRESS -[AC]

*Press [ to return to the LINK Mode, '

The fol!owmg appears aher the recewe
operanon is complete.

CDMMUNICATIDN;.
COMPLETE

FAGTOR .

“PRESS [ACI

9-13 Using GHAPH FUNCTION to Send Graph Functlon

Memory Data

The following procedures show how to send graph function memory data from one
fx-7700GE unit to another. You can specnfy one specrflc funchon or aII functions for the

commumcatlon aperation.

e To send all GRAPH FUNCTION data -

- Send Unit =

Receive Unit’

Starting from the LINK Mode, press
(F)(TRN) to enter the send miade. -
Move the pointer to Graph Fungtion, and
press [Bg to specify it as the data type.

EgCDC)C)CDCD(?CQ

==TRANSMIT==
GRAPH FUNCTION

Starting from the LINK Mode; press
[F{RCV) to enter the receive mode. :

Maove the.pointer-io Graph Functlon and
press B8 to speclty it a5 the data lype

POEOCEO®

==RECE ] VE==
GRAPH FUNCTION
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Press [F)(ALL} 1o specify all functions.
(F)ALL)
=?THANSMIT==

ALL GRAPH FUNGC

VES ... .. _[NO

Press [E)(YES) to start the send-operation,
or [FE(NO) to abort without - sending
anything. .

ED(YES) :
==TRANSMITT ING==

o ALLGRAPH FUNG

e

TO STOP :[AC] .

*Pressing B8 inferrupts the send operatlon
and returns to the LINK Mode

The followmg appears atter the send oper-

ation is complete.

1 COMMUN I' CAT 1 ON‘
' COMPLETE =+ °

'~AttiGHAFH_FuNG'

_PRESS ' [ACT

*Press BB to return to the LINK Mode, ~ & =~

Press [E)(ALL) to specify all‘functions,
(F(ALL)
==RECEIVINGZ=

ALL GRAPH FUNC

TO BTOP. " 1 [AC]

The receiving unit goes directly into i'ecesve
standby. The actualreceive operation starls
as soon as the sendmg unit.starts tu send
data.

*Pressing B mierrupts the receive opera-
tion and returns to the LINK Mode.

The: foliowmg appears aﬂer the receive
operation is complete.

COMMUN ICATION
| COMPLETE

ALL GRAPH FUNG" -

" PRESS TAC] 7|
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¢ To send a specific function . .

Send Unit

FENTRN) .
(:XSKDC)C)C)C)C)
B

Press [E](ONE) to specify one function.
(F2)(ONE)

==TRBANSMIT==

TO SELECT: [+1[*]
TO START :[EXE]
Y1 o S
YE2:sin X
Y3:¢os X
Y4:

Y5

Use the @ and (® keys to move the
pointer to the left of the function memory
area yol want to send: After you select the
function mernory press {Ex] to start the send
operation.

@O
==TRANSMITTING==

TO STDP :[ACT |
S Y S
Ye:sin X

EY3:cos X
Y4:. - ‘

Y5

*Pressing B interrupls the receive opera-
tion and returns to the LINK Mode.

After the send operation-is: complete, the
function memory selection display appears,
SO you can send another function if you
want.

Receive Unit ———

B@rey) . -
(DC)CN:X:KDC)C)
_
Press @(ONE) to spec|fy one function.
[F2](ONE)
| ==RECEIV
TO SELECT [L][T]
TO START :[EXE]
!Y] D -
YB:Iag X
Y4:log (x+1)
Y5 :

Use ihe @ and (® keys to move the
pointer to the left of the function memory
area whefe you want the received function
to be stored. After you select the function
memory press (B9 to start the receive
operation.

om
HEGEIVING—= 2
TO STOP :[AC]
B £ B SRS
Eye: -
Y3:log X .
Y4 Ing.(x+1)
Y5:

*Pressing (@ .interrupts the receive opera-
tion and returns to the LINK Mode.

After the receive operation-is complete, the
function memory selection disptay appears,
50 you can, recelve another functlon if you
want.
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9-14 Using EQUATION to Send Equation Data

The following procedures show how to send equation memaory data from one fx- 77OUGE
unit to another. You ¢an specify linear equations with two or three unknowns, or quadrat—
ic equation coefficient values for the communication operallon

® To send linear equation data
Send Unit

Receive Unit —

Starting from the LINK Mode, press
(E(TRN) to enter the send mode.

Move the pointer to Equation, and press
to specify it as the data type.

QICOUIGIOUON
@

==TRANSMI T==
EQUATION

® &

Press [E(SIM) to specify simultaneous
equations (with two or three Unknowns).

[ENSIM) -
==TRANSMIT==

| SIMULT EQuU
YES NO
=) (Fg)

Starting from the LINK Mode, press
[F2) (RCV) to enter the receive mode.

Move the pointer to Equation, and press
to specify it as the data type.

@PEPPD®E®®
®@®B

=RECE IVE==
EQUAT ION -

[SIM_[PLY
Ll g Y
Press [E(SIM) to specify gimaliaﬁéous
equations (with two or three unknowns}.
F(sivm
==RECEIVING==

SIMULT EQU

TO STOP :[AC]
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Press EN(YES) to start the send-aperation;”

or [8(NQ) to- abort- without - sending -

anythmg o
- E(YES)
=TRANSMITTING==

SIMULT EQU

TO STOP - : [AC]

*Pressing 8 interrupts the send operation
and returns to the LINK Mode.

* To send quadratic equation coefficient data

- The receiving unit gaes directly-into receive

“standby. The actual receive dperation'starts
as soon as the sendmg umt starts lo send
data

SRE | AT T

*Pressing @ interrupts the-receive opera-
tion and returns to the-LINK Maode:

Receive Unit

. Send Unit

ED(TRN)
C):X:X:(DCDCDC)
O

Press FIPLY) to specify quaar‘atio‘equation
coefficient data

@(PLY)

==TRANSMIT== .
POLY EQU

1 [VES NO
-~ - -~ [re)

[FI(RCV)
(DC)CN:X:KDC)C)
CIIET)
Press [F2)(PLY) to specify quadratrc Equauon
coefﬂcrent daia _ e
IE!(PLY) i
==RECEIVING== .

{ POLY EQU

| 7o sTOP . [AC]
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Press [RI(YES) to start the send operation,
or [EEJ(NO) to abort W|thoul sending
anythlng

’ @(YES) e
| ==TRANSMIT T ING==:

POLY EQU’

TO STOP :[AC]

*Pressing (@ interrupts the send operation
ang returns to the LINK Mode.

The following appears after the send oper—
ation |s complete.

COMMUNICATION
.| COMPLETE . .

POLY EQU

‘PRESS TACI

*Press [ to return to the LINK Mode.

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sendrng unrt starts to send
data. [ IR

*F'ressing interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the recsive
operatlon is complete.

COMMUNICATION
| COMPLETE -

POLY EQU

" PRESS 1ACI

Usmg BACK UP to Send AII Mode Settlngs and

9- 15 Memory Data S

The followrng procedures show how to send all mode settings and memory data from one
fx-7706GE wnit to another; ThIS operatron is helpful if you WISh to back up memory con

tents usmg anoiher unit.

Warning! B

;

If any data communrcatron problem occurs:during data commumcauons, the receiving
unit-is automatically reset. To avoid this, make sure that all conneciions are secure and
take' care to avoid anything that might possibly cause a data communication ‘problem.



® To back up all data

Receive Unit ————

————— Send Unit -
Starting from the LINK Mode, press
[FU(TRN} 1o enter the send mode.

Move the pointer to Back Up, and press B8
to specify it as the data type.

GOIOIOIORIOC)
@®@H

==TRANSMIT==
BACK UP
VEs - Wg

Press [((YES) to start the send o'peration.
or FE(NO) to abort without sending
anything.

(F)(YES)
==TRANSMITT ING==

BACK UP

TO STOP :[AC)

*Pressing B8 interrupts the send operation
and returns to the LINK Mode.

Thé followin'é appears after the send oper-
ation is complete.

COMMUNICAT ION
COMPLETE
BAGK UP

PRESS [AG]

Starting from the LINK Mode, press
E2(RCV) to enter the receive made.

Move:the pointer to Back Up,.and press
to specify it as the data type.

LOPPPDDD
SO

==RECEIVE==
BACK UP -
YEs __[Wo

Press F(YES) to start the teceive opera-
tion, or [EE(NQ) to abort without receiving
anything. .
[EJ(YES)
==RECEIVING==

BACK UP

TO_ STOP [ [AC]

' *Pressing [ interrupts the receive opera-
tion and returns to the LINK Mode.

The following é@ppéar_s after_‘the: '(ebeiv_e
“opeération is complete. .

COMMUNTCATION

COMPLETE
" |.BAGK UP-
PRESS [AG]

*Press B8 to return to the LINK Mode.

— 254 —

9-16 Screen Copy Function

The following procedure sends a bit mapped screen shot of the display to a connected
computer.

BTo Copy the Screen

1. Connect the unit to a personal computer (page 225).

2. Display the set up screen and specify COPY as the function of the key (M-
DISP/COPY Mode).

3. Display the screen you want to copy and press the key.

You cannot send the following types of screens to a computer.

*The screen that appears while a data communication operation is in progress.
*A screen that appears while a calculation is in progress.

*The screen that appears following the reset operation.

*The low battery message.

Note also that the flashing cursor is not included in the screen image that is sent to the
computer.

0-17 Data Communications Precautions

Note the following precautions whenever you perform data communications.

*A TRANSMIT ERROR occurs whenever you try to send data to a receiving unit that is
not yet standing by to receive data. When this happens, press &4 to clear the error and
try again, after setting up the receiving unit to receive data.

*A RECEIVE ERROR occurs whenever the receiving unit does not receive any data ap-
proximately six minutes after it is set up to receive data. When this happens, press
to clear the error,

*A TRANSMIT ERROR or RECEIVE ERROR occurs during data communications if the
cable becomes disconnected, if the parameters of the two units do not match, or if any
ather communications problem occurs. When this happens, press [ to clear the error
and correct the problem before trying data communications again. In this case, any data
received before the problem occurred is cleared from the receiving unit's memory.

*A MEMORY FULL operation oceurs if the receiving unit memory becomes full during
data communications. When this happens, press [ to clear the error and delete un-
needed data from the receiving unit to make room for the new data, and then try again.
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Appendix A Power Supply

This unit is powered by jour AAA-size (LR03 (AM4) or UM-4) batteries. In addition, it uses
a single CR2032 lithium battery as a back up power supply for the memory.

EWhen to Replace Batteries ‘

Replace batteries when the display of the calculator becomes dim “and difficult to
read, even if you adjust the contrast {page 26) to make it darker.

Ii the following message appears on the display, immediately stop using-the calculator
and replace baiteries. If you try to continue using the calculator, it will automatlcally switch
power off, in order to protect memory contents.

You. will not be able to-switch:power back on until you feplace ‘batteries.

¥kLow battery!kkx

Be sure to replace batteries at least once every two years na matter how much you use
the calculator during that time. . . .

Warning!

If you remove both the main power supply and the memory back up battenes at the same
time, all memory contents will be erased. Be sure to.read the following section:before
doing anything. .

B Replacing Batteries

*Be sure that you have back up copies of all your memory cantents before replacing bat-
teries.

+*Never remove the main power supply and the memory back up batteries at the same
time. Doing so will erase the contents of the memory.

«Be sure that the calculator is switched off whenever you replace batteries. If the calcula-
tor is on, data stored in memory will be erased.

*Never switch the calculator an while batteries are not loaded or while a battery holder
is not in place. Doing.so will erase the contents of the memory.

Precautions:

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

of the umit. Note the following precautions:

*Be sure that the positive & and negative © poles of each battery are facing in the praper
direction.
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*Never mix batteries of different types. e (‘*"g:* v
*Never mix old batteries and new cnes. . .. - P f‘ Q

*Never [8ave dead. batterles in the battery compartment ‘ ) 3 .
*Remave the batteries.if you do not plan to use the unlt |
for long periods. - ('?:) L

«Replace the batteries at least once every year, no matter Q B .
how much the unit is used during that period. Q'Eﬁ
sNever try to recharge the batteries supplied with the unit. & 13

*Do not expose batterigs to direct heat, let them become
shorted, or try to take them aparti.

{Should a battery leak, clean.out the battery compartment of the unit lmmedlately, takmg
care to avoid letting the battery fluid come into direct contact with your, skin.)

Keep batieries out of the reach of smali; chlldren If swal!owed consu[t with & physi-
. cian immediately.) - P

® To replace the main power supply batteries
(1) Switch the power of the calculator off. Bl

(@ 8lide the battery compartment cover on the back -
of the unit in the direction indicated by the arrow.:

s

@ 85lide up the switch on the battery hotder lo the:
OPEN side.

LOCK = OPEN

(©yRemove the four old batteries.

{&)Wipe off four new batteries with a soft, dry cloth.
Load them into the calculator so that their posi-
tive @ and negative © ends are facing properly.
Be sure to replace aII four batteries with new
ones...

(®Replace the baltery holder and fasten it i'n, p_tace. Ba‘“ew hal

Slide the switch back down (LOCK side).

‘ LOGK =+ OPEN [ N . T
[T o
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.. (D Replace the battery compariment cover, sliding

{7 Replace the battery compartment cover, sliding
in the direction opposite that indicated by the
arrow. o

(8)Switch'the power of 1he calculator on and check
for proper operatlon S SR LN

L e e |"_|
*Never remove ihe rnaln power suppiy and the memory back up baﬁerles from the umt
at the same time. '

*Besure to switch the unit off before replacing battenes Replacing balterles wnh power

* on will cause'data in memory to be deleted.’

*Never switch power on main power supply batteries are removed from the' unit or while
the battery holder is not securely in place. Domg g0 wilt cause data in memory to be
deleted. :

*Be sure to replace all four batteries wnh new ones.

* To replace the memory back up- battery
(1) Switch the power of the calculator off. o

(@) Slide the battery compariment cover on.the back
of the unit in the direction indicated by the arrow.

(@ Remove screw @from the battery holder.

(4Remove the old battery.

(5)Wipe off the surfaces of a new battery with a soft,
dry cloth. Load it into the calculator so that |ts
positive (¥ side is facmg up.

(8 Replace the battery holder and fasten it in place.
with screw @) :

[}

in the direction oppasite that indicated by the o
arrow. '

(E)Switch the power of the calculator on and check
for proper operation.
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*Before replacing the memory backup battery, switch on the unit-arid chack to see if the
"Low battery’’ message appears on the display. If it does, replace the main power sup-
ply batteries before replacmg the back up power supply battery.

*Never remove the main power supply and the memory back up batteries from the unit
at the same time. -

*Be sure to switch the unit off before replacmg batteries. Replacing batterles with power
on will cause data in memory to-be deleted.

*Be sure to replace the back up power supply batiery at least once a year, regardless
of how much you use the unit during that time. Failure to do so will cause data in memory
to be deleted.

EAbout the Auto Power Off Function

The calculator switches power off automatically if you do not periorm any key operatlon
for about 6 minutes. To restore power, press |

o - =

Appendlx B To Reset the Calculator _

Warning!
The procedure described here clears afl mernory contents. Never perform ihls operation
unless you want to totally clear ihe mernory of the. calculator: " .

Strong electrostatic charge can corrupt the operating systerm of the calculator, which
interferes with correct operation. Whien this happens f{or if you want to totally clear the
mermory for any oiher reason), you have to reset the caiculator R

® To reset the calculator

(D Switch the power of the calcutator_on. O Lo
(@Press (& to display thg Main Menu. ~ : ST oo -
@ Use the cursor keys-te select the RESET icon and then press - (or -)

****************

RESET . B
ALL MEMOHIES¢

lﬁ FIESET ALL lﬁ
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@ Press F(YES) to reset the calculator, or FB(NO) to abort the reset pperation. ’

****************
*FIESET
i ALL MEMDHIES'*

[EYYES)

T

**

%7
****************

Resetting the calculator initializes the modes to the following seitings.

tem ~ 7 'Initial Setting’
Mode 1+ . T come
Unit of Angular Measurement Deg
Norm Norm 1
BASE:-N ~ ‘ o Dee Lo
Value Memiories " Clear
Expanded Memaory ' Clear
‘Function Memory” | """ 'Clear
Ans Memory - Clear
.. -~ Graphic Display. -~ . ' |-. - -Clear
Text Display- AT T M Elear
Equation Memory Clear -
Statistical Data Memory .Clear:
Matrix Memory | . Clear ”
Graphic Function Memory | Clear
Input Buffer " .. ip o7 o 7. Clear
Program .. wa| .0 - Clear

*A RESET button is also located inside of the -battery cornpartment,
which you can open by remaving.the cover on the back of the unit.
Pressing this buttop with a thin, potnted object dlsplays the reset con-
firmation message shown on page 261 o
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RESET Bution

Appendlx C Funct:on Reference ~ R

EManual Calculatlons

o

specification ..(see page 18)

Mode . . .. . COME Mode‘,

Four arithmetic and function calculdtions.

5.

BASE Mode
.(see page 18)

Binary, octal, decimal, hexadecimal conver-
sions-and calculations, logical operations.

. |'SD Mode -
' [Fi(see: page 18)

Standard dewatlon catculatlons (1-variable

statistical);

|-REG Mode
- .{see page 18)

,Regressmn calculations (palred variable
statistical). - L

' MAT Mode " ~
(see page 18)

: Matnx 'calculations
H] Tl

.| EQUA Mods -
1 (see page 18)

Qﬁadratic equations, linear equations
with two or three unknowns. .

Statistical graph”. SD Made
T (see.page 78, ,
i86) L.

For production of single variable statistical
., | aréphs. (Bar graphs, line graphs, normal
distribution curves) .

w

REG Mode

159y

- 1| For preduction of paired varlable statistical. .
(see page B85, :

\graphs (Hegressmn [lnes)

Functions

.Type "A functions
22000 b hamerie: value

Function command .input |mmed|ately after

o[ X, xd e ENG symbols]

N

[ET Type B functions

Function :¢command:input immediately before

.4 numeric value.
[sm cos, tan, sin~', cos-, tan-‘ sinh, J

cosh, tanh, smh 1, cosh—1, tanh-?, log,
In; e, 105V, V7, ete.

.o -| functions

‘Péired vanable )

'values Numeric value enclosed in parentheses
|input immediately after function command.
. [A x* B*(Alto the Bth power), J

B ¥ A(A to the:1/Bth power),
Pol (A, B), Rec {A;BY .

| *A and B are numeric vaiues.

SRR e Immediately
e e T akeButed
functions

Dispiayed value changed with each press of a
key. '
[ENG, ENG, ° T :
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éinérg,' octal,

decimal,
hexadecimal
calculations
(see page 44,
46)

-

Séiting number
system

Dec1ma| F(Dec)Ee 4‘
Hexadecimal ...... 2 {Hex)B8 N
Binary ..oco.o....... FR)(BIN)E -

Octal F){Oct)Ed

Mumber sysiem
specification

Octal

Number system for the riumetic value entered
immediately after can be specified regardless’
of the currently set number system.

.To.specify:. .
1 Decimal ..o [F3)(d~ c}EL{d)

Hexadecimal ...... El{d~o)E(h)
Binary' ~o BN o)[E=)(b)
El{d~0)FE(v)

Logical
operations -

| xeiet

Input numeric values are converted 1o binary

| and each bit is tested. Result is converted
“I'back to number, system used for input, and

then dispiayed.

‘I Not ... ... Reverse of each bit

.. Logical product of each bit
.. Logical sum of each bit™
.. Exclusive logigal sum ‘ot each bit
.. Exclusive negative logical sum of

and. ..
or ..
Xor

Standard
deviation
calculations

(see page.78) -‘"

Data clear

each blt

- --@(Sca)@

Data input

| Data {:frequency] E){DT)

[Frequency can be omitted.

Data deletion

: | Data ;frequency] E2)(CL)
. |. *Frequency can be omitted.

| Result display-

| Number. of data (n) .......s
_]Sum (Ex): fvvreeienineeiens [Fs)(Z) (£ x) B
2| Sum of squares {(£x?) ...

EHE)FE) () ED
FE{)F(Zx)ED

| MEAN (E) e ssreeeens E(DEV) E1(%)ED

Populatron standard deviation (xox)
....................... Creeerennn. E(DEV)E{x0x)EE
Sample’ standard déviation (xon-1) :

....... ,.:._.._......................-(DEV)@(XUA 1)-

Probability -
distribution
calculations

() - s (PQR)ENP()

X . E(PQR)EQ()
. E(PQR)E(R()
EB(PQR)E(t ()

Data storage

FHDEV)E)(Q JED(Mod)
+:[F)(DEV)ENO )E2{Med)
+ E(DEV)E)(S ) (Max)

ED(DEV)F(T )E(Min)
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Regression -

calculations

- | Data: clear

(see page B5) | T

- m-@(sa)-
Data input C

X. data I ‘data [;frequency] [E(DT)
- 'Frequency can be omitted,

- .-.| Data detetion

v x,data, ¥ data [;frequency] ECL)
‘| *Frequency can be omitted.

o Result display

) ,Numbér of data (n) .-
| Sum of x (Ex) ...

[ R

Sum of ¥ (E5) rrrerrrene

- EI(E)E)(n)E

EB(Z)E(Z)EE

‘ . E){E)E(Cy)Ed
- Sum of ‘squares of x (Zx?)

EL)ENEx?)EE

- AS‘-'"" of squares of ¥y (Zy2)

FE(Z)ENE )

. Estlma1ed value of y (§)

.| M&an of x (%) oo
i Mean of ¥ (¥) ceveeeenenes
E Populatron standard deviation of x (xox)

Correlatlon coefficient (r)

Sum of producls of x and y (Zxp)

. E(Z)E(Exy) B2
E{DEVHED (¥)E
[EDEV)F (¥ )Eg

FA{DEV}E2)(xou)EED

'_ on ‘standard deviation of ¥ (yom)

< EOEV)EB(onE

:Sample standard deviation of x (xan=1)

F{DEV)[El (xon-1)EE

Sample “standard deviation of Y (yon-1)

[Fa){DEV)Fsl( yor—1)E8

Constan: term of regression formula (A)

[ES){REG)(F)(A) B8

Regressron coefficient (B)

[E&(REG)E)(B) B8
(E&l{REG) E(r)(

Egtlrnlaied value of x (%)

[FE)(REG)x data B l(y)I
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Special
functions

PR

Ans

= :| The latest- result obtained in:manual- or pro-
-1-gram calculations is stored in memory.:|t i
‘recalled by pressing Gm(ud. A
,*Mantrssa of numeric value is. 13 drg:ts

i[‘Replay

S I

;| sAfter calculation: resuits-aré obtained, the for-
- :mula can bhe recalled by pressmg either @ or

®.

|f an érror is generated pressmg either @@ or

i 'f @® will cance! the error and the point where
"'|” the error was generated will be indicated by a

bilnkmg cursor.

Multistatement .

Colons are.used to join a series of statements
or calculation formulas. If joined using " 4"

| the-calculation result to that point is dlsplayed.

Me rno ry

- - The number of memories can be expanded

from the standard 28.
Memories can be expanded in units of one up

| to'500 (for a total of 528).

Eight steps are required for one memory.

| EmEm humber of memories Ed.

Graph funciion

Range .~

7% pteh ..

', | Graph range settings

Minimum value of x

Maximum value of x

.. Scale of X-axis (space between

points)

Minimum value ofy

. Maximum value of y

... Scaie of Y-axis (space between
© points)

. Minimum value of Tie

. Maximum value of T/¢

. Pitch of T/8

Trace

‘| Moves:pointer en graph. Current coordinate

location is displayed.

Plot

Marks pointer (blinking dot) at any coordinate
on the graph display.

Line

Connects with a ‘straight line two points creat-
ed with plét function.

Box

Defines area for zoom in.

Factor

Defines factor for zoom infzoom out.

QOriginal

Returns graph 1o original dimensions afier
zoom operation.

Scroll

Scrolls screen to view parts of graphs that are
off the display.
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7

WProgram Calculations

B[

Program input

made

B T m
Calculation .

‘Mode that conforms withi program specnfled by:

' --E](CMP) (@(BAS) @(SD) FE(REG),

Esl(MAT)):

specification

 Programi area

.Cgrsor_ls moved to the desired program area
name (PO through P3, PA through PZ, Pr, P§)

"t using @ and (®, and [B5 is pressed.

Program
axacution

Program area
specification

Execution starts with &) --@(Prg) program
area name @I

Program area name: PO through P9, PA
. i through :PZ, Pr, P8

Program editing

Program area "

| Cursor is moved to the desired program area

specification * ~ | name (PO through P9, PA through PZ, Pr, Pg)
o using @ or &, and B9 is pressed.
Editing ' Cursor is maved to posuuon to be edited using

@, ®; @ or @
| sPress-correct key for corrections.
-|-%Press B for deletions. -
| oPress - BmE to specify insert mode for

“insertion. |

Program delete

Deletes specific |

Gursor is moved to the desired program area

program name (PO through P9, PA through PZ, Pr, P8)
. > | using @ and ®, and IE](DEL) (YES) is
7 -, | pressed.

Clears all. - -+ - | Press @(D‘L-A)@(YES)

programs ; :




‘Program

commands -

Unconditional
jump...

'corresponds’to Goto 7.

Program execution jljmps to the Lbl n which ~

e w

*n=_0.through 2

Conditional
jumps, -

If conditional expression is true, the statement
after *'="" is executed. If not true, executlon
Jumps to !he sta!ement followmg next “d

4

Not true

. - Formula )
@ Relational uperatcr

(8 : Statement

|-*The relational operafor is:

=%, > <, =, <.

.| Count jumpE o

The vglué in a memory is increased or
decreased. If the value does not equal 0, the
next statement is executed. If it is 0, a jump is
performed 10 the statement followmg the next
..d,, o “‘..

e Lo

When:O‘ :
L. Memory J
=odsz . name :L -
an i)t
wnen (V) =0

Decrease When- 0
Dsz Memory -

name

Increase

o
D]
4
When(V ) =0

(C5): Statement
(V¥ _J: Value in memary

Subroutines

Program execution jumps from main routine ta
subroutine indicated by Prog # (n=0 through
9, A through Z, r, §). After execution of the
subroutine, execution returns to the point

following Prog # in the original program area.
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Appendix D Error Message Table.

Message

“-Meaning

~ Countermeasure

Syn ERROR

@Calculaﬂon formuta contains
an error. ’

-1 {®Formula’in a program contams ‘

an er;or B

i

) Use @ or'® o display the

| point where the error was

generated and correct it.

@Use @ of & 1o display the
“point where the error was
generated and_then correct the
© program.

Ma ERROR

(D Calcutation result exceeds; cal- .

culation range.

| @caleulation is performed out- .

side the input range of a .
function.
@ lllogical operation (dlwsmn by
zero, etc.) ) )
@ Poor precision in differential
calculation results.
®Poor precision in integration”
calculation results. .
@Cannot find results of -equation
calc_ulatlons

a

OO@® i
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).

| ®Try using a larger value for »

" (number of pariitions). -
& Check the coefficients. of the .
equation.

Go ERROR

: @Na program-stored in program

{DNo-coftesponding Lbl n for
Goto n.

- ‘area:P n which corresponds to
- Prog n: i

(DCorreclly input a Lbl » lo cor-
respond to the Goto », or
delete the Goto z if not
required.

{(2)Store a program in program
area P n 1o correspond to
Prog n, or delete the Prog # if

"7 not requnred

Ne ERROR

' *Nesting of subroutines by Prog

n exceeds 10 levels.  —

*Ensure that Prog nis not used
to return-from subroutines to
“main routine. I used, delete '
"any unnecessary Prog n.
«Trace the subrdutine jump des-
tinations and ensure that no
Jjumps are made back to the
original program area. Ensure
that returns are made correctly.

Stk ERAOR |

- stack for calculations.

;sExgcution of calculations that
. exceed the capacny of the
stack for ‘numefric vaEues or

*Simplify the formulas 1o keep
stacks within 10-levels for the
numeric values-and 26 Ievels :
" for the' calculai:ons

«Divide the'formiila into two or.
more parts. T
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Mem ERROR

1 =mivalue memories specified
. number. "
_ @Not enough memory to inplt a

_ @Not enough*- memory to |nput

o @Not enough memory to hold

(D Specified expanded value
memory does not exist.
(@ Not enough memory.to expand

“function into funouon mermory.
,@Noi ‘enough memory to' créate
""'a matrix using the specified
 dimension. .

@Not enough ‘memory to hold
-fnatrix- calculation resuit.

@ Mot enolgh- memory- to-store

- "gtatistical data.

‘coefficient’ for equation.”
.Not enough memory io ho!d
equatron ‘calculation resuit.

““fiinction input in the Graph
Mode for graph drawing. .

DUse R to correctly exparid
the number of value ’
memories. . . _

@REEEDE®

*Keep the number of value
" memiories ‘you use for the
operatron within the number
‘of valué memones currently
avsilable.
=Simplify the data you are try-
ing to store to keep it within
the available memory ca-
- pacity.
*-#Delete no longer needed data
to make room for the new
data :

Arg ERROR'

‘Correct the argument.

FULL! N

‘Incorrect argurment specmcatlon
for a command that réquires‘an” [ *Sci n; Fix n' n = Integer from 0|
argument, . through 9.+ )
oo sLhl n, Go!o n: n = integer from
) . 0 through 9.
. h : -»Prog n: n-=:0through 9, A
through Z,.r,-f.
sDefm a:n - =-integer from 0 up
s te the number of remaining
I =" bytes.
Dim ERROR -lllegal ‘dimension used durlng *Check matrix drmensron
W matrix calculatrons ) R
TRANSMIT ... | Problem with cable connection or +Check cable connection.
ERROR! --. .| parameter selting during data *Check to see that the parame-
‘communicatio'ns.-, ters of the sending unit and
t : receiving unit are identical.
RECEIVE | Problem with cabte connection or | »Check cable connection.
ERROR! ' | parameter setting durmg data sCheck to see that the parame-
) o communrcatrons . ters of the sending unit and
S rec'eiving unit are identical.’
MEMORY-a . Memory of recewrng unit became -Delete some clata stored in the
fuII .during program data ‘commu- recewlng umt and try again.

Amications: o
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Appendix E input Rangoo

Function .' - In ut rani | Internal v
ctioni. P ge digits Accurac_yn Noto_s
R -

siny (DEG) lx) <9 x 105" As a rule Howver, for tanux:
cosx | (RAD) x| <5x 10%grad 13 digits|! accuracy.is|. Ix! #90(2n+1) DEG
tanx | (GRA} x| <1 x10'%grad 951+ 1 at the lxl 3G1r/2(2n+1) RAD
‘ 10th digit. | ix] =100{2a+1):GRA
sin—x T
cos-1x -|x;§1 hif ATy
tan-x | Ix! <1xfpmw0
:(I)r;?;\’ x| =230.2585002 A Note: For sinh and
X ‘ tanh,'wheh x=0, errors
tanhx | Lxl <1 1010 N " are cumulative and
) "agcuracy is affected at
! a certain:point.’
sinh-1x | [x] <5x10% ' )
cosh~x | 1=<x<5x 10% " i
tanh-1x | ix| <1 "
logx g
Inx T1x10-9¥<x<1x 1000 ” "
10~ —1x10'%0< x< 100
ex f1—x10100 B N " — "
< x=230.2585092
Vx| 0sx<ix 1010
2 lixl<io® ’ :
Ux | Ixl<1x10%, ¥x0 o
W ixl<ixiom0 ! i
x! O0=x<69 : ; o
{x is an integer) ! ’ v
-Result< 1100 ;
nPr | n, r(nand r are integers) . Y
nCr |0=r=n, ‘
n<1x101° N
Pol (x, y)| ViZ+ 2 <1x 1010 " # -
—271—



Function

Input range

internal
digitg”

Accuracy

Notes

Rec
(rl 8)

O=r<1x10M0

(DEG) 101 <9x10% .
(RAD) 181 <5x107 zrad
{GRA) |6|<1x10‘°grad .

13 digits

“As a rule, -
accuracy is
=1 at the

10th digit. :

However, for tand:
16! 290(2n + 1):DEG .
10| %==f2(2n+1):RAD

161 % 100(2n+1):GRA

PYRT]

—
ot

ial, b, ca1x 1010

'0<b b

lxl <1% 1000
Hexadecimal display:
Ixlg1x107

Function

Input range

BASE-N Values after vanable within following range:

DEG: —2147483648 = x<21474B3647

BIN: 1000000000000000 < x
=1111111111111111 (negative)
O0=x=0111111#11111111 (0, positive)

OCT 20000000000=x=37777777777 (negative)

o O=x=17777777777 (0, posmve) :

HEX: 80000000 s x = FFFFFEFF (negatlve)
0=x=7FFFFFFF (0, posntlve)

Ay

x>»00 .
-1 x101°°<ylogx<100 :
x=0:p>0,

x<0: o

Y= 1(n,is an integer)
However; -

1x101°°<1logixi<100 &

e

y>0:xx0 "
—1x10%0 <= Iogy<100

y=0x>0
y<Ox=2n+1,

(nx0, nis an |n1eger)

“However;

-1 ><10‘°°<'I log 1yl <100

ﬂb/c

*Hesults

Total of integer, numerator
and denominator must be
within 10 digits (tncludes

-| division-marks).

*Input

Result displayed as a
fraction for integer when
integer, numerator and

-dencminator are less than

1% 1010,

sD
(REG)

x)<1x 1080

Iyl <1x10%0
Inl<1x10 -
xon, yon, X, ¥, A/ B, 7

n=0|

xanq', _.}fﬂn—1-ln2\=0, 1
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’Errors may be cumulatuve with |nternar conllnuous calculahons such -as: x» \/} lx!-, %

sometlmes aﬁectmg accuracy
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Appendix F Specifications | 0

Model: fx-7700GE

Calculations . VTt

Basic calculation functions:
Negative numbers, exponents, paren:hehcal add|t|onlsubtracllonlmull|phcatlonldwnsmn
(with priority sequence judgerent. funcuon — trye- algebfalc logic)..

Built-in scientific functions: L

Tr|gonometrlcllnverse trigenometric functlons (umts of angu1ar measurement: degrees
radians, grads); hyperbolic/inverse hyperbolic functions; logarithmicfexponentiat functions;
reciprocals; factorials; square roots; cube roots; powers;.roots; squares;’ decimal-
sexagesimal conversions; permulations/combinations; = random numbers; internal round-
ing; fraction functions; engineering and engineering symboel (11 types) calculations; negative
signing; exponential notation input; parenthetical calculations; coordinate transformations;
number of decimal place and significant digit specification

Matrix operations:
Addition, subtraction, multiplication; scalar products; matrix transposition; determinants;
inversion; squaring; row operations; dimension specification capabilities

Differentials: Extraction of derivative using differential from center point.
integrations: Using Simpson’s rule.

Equation calculation function:
Linear equation with two or three unknowns; quadratic equations; recall of solutions and

coefficients

Statistics:

Standard deviation: number of data; mean; standard deviation (two types); sum; sum of
squares; statistical calculation of mode, median, maximum value, minimum value; nor-
mal distribution calculation

Regression:

number of data; mean of x; mean of y; standard deviation of x (two types); standard devi-
ation of y (two types); sum of x; sum of y; sum of squares of x; sum of squares of y; sum
of square of x and y; fixed term; regression coefficient; correlation coefficient; estimated
value of x; estimated value of y

Value memories: 28 standard, expandable up 1o 528

Calculation range:
1 x 10-% o 9.999999999 x 10% and 0. Internal operation uses 13-digit mantissa.

Exponenhal display: Norm 1:10-2 > [x[, Ix] = 10%®
Norm 2: 10-% > lx|, x| = 10%®

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

Built-in function graphs (reclangular and polar coordinates): e
f:oﬁ)eei)\rs?z c\:fo_s ;39 ;:«;{m1 ', cos~, tan=", sinh, cosh, tanh, sinh~", cosh-! tanh -1, e
Graph types: Rectangular coordinate graphs: y=/f{x)
Polar coordinate graphs: r=f(6)
v Parametric graphs: (x, y)=({(T), a(m . ’
<+ Inequallty graphs: (y>(x), y<f(x). =f(x), PEF().
Integral graphs " T
f- 1 Probability distribution graphs i 1, - :
Single-variable statistical graphs (bar h|stograms !me graphs norm
distribution curves)
Paired-variable statistical graphs (regressicn line, logarithmic regressi
y o - curve;-exponential regression curve; power regression curve) -

Graph rnemory: G‘r;gph fgnp_tipn storage, edili"ﬁg;_fs"eleclirén, drawing
Graph functlons '

Range specification; overwrite, trace; plot, line; scroll zoom box and factor zoom ( x
% 1f1, Original) capabilities

Programming| . .-

Program commands: Unconditional jumps: Goto, Lbl . = : B
. Conditional ] jumps: =, 4, logical operators(-, x >, <, =,
Jumps with count: Isz, Dsz
Subroutine calls: Preg, up.to 10-levels of nesting

Nur_nb'er of stored programs: 38 maximum (PO to EQ; PA to PZ; Pr, P8} ... -
Check functions: Program checking, debugging
Program area: 4,000 bytes maximum

Program communications

Communication functions:

Cornmunication of all memory conlents: pragrams, function memories, matrix memorie:
single- or paired-variable statistical data, value memory and expanded memory content;
graph range parameters, factoring ratios, graph functions, formula ceoefiicients

Communication method: Start-stop (asynchronous), half-duplex.
Transmission speed: 1200, 2400, 4800, 9600 (bps)

Parity: Even, odd, none

Bit length: 8 bits
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Stop bit:
- Send: 2 bits
Receive: 1 bit

Dlsplay system: ’
16-character x 8-fine liquid crystal d|splay. 10- d:glt mantlssa and 2-digil exponent for cal-
culations; displays binary, octal, hexadecimal, sexagesimal values fraction

Power supply: Main: Four AAA-size:batterles (LRO3 (AM4) or RO3 (UM-4))
Memory protection:: One’ CF{2032 hthnum bauery

Power, consumptlon 0.1W, o

Battery life * Main: Approximately 350 holirs (conunuous dnsp[ay of 0) on battery
type LRO3 (AM4) . .
Approximately 200 hours (contmuous dlsplay oi 0) on baliery
type R0O3 (UM-4) -
Approximately 2 years {power switch oﬁ) on LROB (AM4)!H03 :
(Un-4)
Memory protection: Approximately 1 year

Auto power off:
Power is automatically switched off approxlmately six minutes after last operatlon.;

Amblent temperature range: 0°C-~40°C (32°F.~104°F) o
Dlmensmns 20mmH x BSmmW x 172, 5mmD (3/4 H><3% "Wx63%''D)
Weight: 218.5g (7.762) including batteries -

Accessories: Hard Case *
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Absolute value, 34, 59

All cléar(AC), 17 =

Alpha fuhction, 18 16 17+
Alpha Key, 13 :
Alpha lock, 13

-And, 46, 67

Angular measuremerit, 16 23-
Answer{Ans Function), 17, 30
Antilogarithm, 15, 57
Arithmetic caleulations, 54
Array memory, 214 ©
Assignment Key, 18, 37

Auto power off, 261

bibinary), 46, 66

Bar graph, 156

BASE - n
arlthmetlc operatlons 68 -
conversions, 66 :
- logical operations, 67
nagative values, 66 - -

BASE Mode, 18;.44, 66, 67

BASE:made catculauons 18
44, 66 o

Battery replacement. 258.

Battery,memory back-up, 260

Bin(binary), 45, 65

BPS, 228

Calculatlon bytes 50 - .
Calculation execution dlsplay, :
Caliﬁlatlen rrlede(CAL mode) F
Cakzzifat:len prlonty sequence
Cagzglahons using parentheses

Capacity Key, 14,.206

Central dn‘ference 7‘1

Change, 19 " = :

Clear coefficients, 133

Clear graphic display, 47

Clear memory, 27

Clgar menu, 27 - .

Clear statistical- memor:es 27

Clear text display, 47 .. .-

Clear value memory; 37 .

CLR{clear), 16, 27 .

Column, 110

Colon(), 3 NSNS

Comblnatlon 34, 61

CommaKey, 16 -

COMP Mode, 18 :

Conditional jurmp. destlnatlon
208,211

Conditional jumps, 211 o

Connect type graphs 20 169 i

Connection, 224 . .

Constant term A, .90 93

CONT Mode, 19,26 -

Continuous. calculatlons 32

Contrast, 19,26 . i

Coordinate conversion, 35, 60

Cooardinate function menu, 35

Correlation coeffi C|entr 90 93,

Cosine, 15, 56

Count jumps, 212

Cube root Key, 16, 59

Cursor Keys 14 L

d{decimal}, 48, 66

Data communications,
ALL, 229 ‘
Back up, 253-
Equation, 251
Factor, 247.-. .
Function. memory, 234"
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Graph function, 248
Matrix, 236~ ..o s
Program, 231 =, . on
Range, 245 - SV

Statistics,.239. ol
Variable memory,’ 241

Data type selection screen, 226

Dec(decimal), 45, 66 SN
Decimal Key, 16"+ . .
Decimal places, 23 64
Defm, 17,38 . .o .o
Degrees, 23, 56
Degrees-minutes—

seconds({DMS), 35!“:";-" R

DEL ALL PROGRAMS, 205"
Delete Key, 17,29 ]
Delete matrix, 102:: ...
DELETE PROGRAM 205
Derivative, 70.: B

- Déterminant,’ 118 S
Differential calculation, 70 .
Display format, 16, 25, 64
Display resuit- cornmand;: 202

207 :

DRAW mode, -'204156 159 |

DRAW TYPE; 20, 169 =
Drawmg graphs from memory. :

- 168 -
Dsz, 208, 212

Editing, 28 - R

Editing funotlons in memory,
166

Engineering mode; 25,63
Engineering symbols, 35, 68
EQUA Mode, 18, 126-%
ERASE ALL DATA, 80..
ERASE ALL MAT, 103+
ERASE EQUATION, 127 .
ERASE MATRIX, 102 - -

Error messages, 29, 48, 50
205, 269
Estlmateol Value ofx 80, 93
Estimated valug of v,-90, 93..
Execute Key, 17 ¢ . oy
EXIT Key, 14
EXP mode, 21, 87, 95
Exponent Key; 17 ..
Exponential dlsplay formats, 25
51,62,64 - . .
Exponentlal functions, 57 -a:r-, :
Exponential Key, 15, 57 - - 17,
Exponential regrees;on 87 95,

o .

Factor function, 187
factorial, 34, 59

Fix, 23, 64

Fraction extraction, 34 59
Fractions, 62, . R
Function delete 40
Function Key; 13, 22-
Function list; 40. -

Function memory, 39, 197

Function;memory:menu, 16, 39,

Function recall, 40
Function reference,. 263 .
Function store,"39

Goto, 208, 210
Gradients/Grads, 23, 56
Graph Key, 14"

GRAPH Mode; 18, 161
Graph scroll function, 188 .
GRAPH TYPE; 20, 141 o
Graph-Text Key(G-T), 14, 47
Graphic display, 47
Graphing, 136

Graphing, built-in scientific ... ..

functions, 141, 145
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Graphing, manually entered: «
functrons 143 146 148
150 - :

Graphlng examples 195

h(hexadecimal),#ﬁ, 661, I

Hex(hexadecimal), 45, 66,: .+ |

Hyperbolic cosine, 33, 58

Hyperbolic function menu(HYP);.

33

Hyperbolic sine, 33, 58
Hyperbolic tangent 33, 68 i

lcon 18

Increasmg value memorres 37 .

INQ Mode, 20, 150 :

Inequality graphs, 150

Initialize, 262

Initialize, range, 140

Input capacity, 50 .

Input format for matnx data
100 PR

input ranges, 271

Inputting; 28 - .. ;

Insert cursor, 17, 29

Insert Key, 17,29 .. . o

integer, 34, 59 .- '

Integration calculations, 73

integration graphs 153

lnverse cosine, 15 R

lnv§r6se hyperbollc coelne 33

Inverse hyperbolic srne 83 56
Inverse hyperbohc tangent 33,
56

Inverse: matrlx 121

Inverse sing, 15 © + | ,
Inversetangent, 15 .-+
Isz, 208, 212+

N

Jump Command Menu 208

Keyooard, 13

.

Label(Lbl), 208, 210 2

LIN mode, 21, 85,/93«.

Line function, 180

Line graph, 158

Linear equations e
three unknowns, 18, 129
two unknowns, 127 ..

Linear régression, 85, 93

LINK Mode, 19 226 -

In, 45 T T

LOG mode, 21 86 94 -

Logarithm,
ceommon, 15,:87: -~ 1+
natural, 15, 57 T

Logarithmic functions, 57"

Logarithmic.regression, 86, .04

Logical operations, 46,67

Low battery message, 258

[[M]Disp] Key settlng(l\/l DSP/ -
COPY), 21 o .

Main Menu, 18

Main routine, 213

MAT Mode; 18,98 ;

Matrix answer memory(Mat
Ang), 89 - ul e

Matrix calcllations,. 18, 98

Matrix dimension, 101

Matrix editing screen, 103

Matrix list, 99 = "

Maximurn value for rnput data,
84, 92

Mean of data, 84, 90-
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Median value for mput data 84,
92 :

Minimum vaiue for |nput data
84, 92

Mode Display Key, 14 = .

Mode value for input data, 84,
a2

Modifying a matrix, 103w

Multistatements, 30

.

Neg, 46, 66

Negative values, 17 -

Nesting, 213 o o
Newline Function, 17 207
NON-[DRAW) mode, 21

NON-(STO) mode, 20, 78, 85-“;‘

Norm 1(Norm-2) mode, 25 51;
B4’

Norrnal distribution curve; 158

Normalized variate t( }, 84, 154

Not, 46, 67

Nurnber of bytes, 50, 206 -

Number of data items, 78, 80- .

Numeric functian -menu(l.\JUM);;-
34

oloctal}, 48, 66
Oct(octal), 45, 66 :

Cr, 46, 67 ’
Overdrawing built-in functlon
graphs; 142; 144,151
Overflow, 50, 269 .-
Overwrite Function; 193

T

Paired Jv'anébie statistic.

“caloulation(REG IVIODEL), -

21,85
Pa1red variable statistical~
graphs, 159

Paired-variable statistics 85 i
Parameters, setting -

communications, 228
Parametric graphs;-148:::
Parity, 228
Permutation, 34, 61 L
PiKey, 17 .- luiwl 7w
Plot funetion, 175 R
Plot type graphs, 20 169 '
Plot,point: 375 - - o
Ply Coe, 43
Ply X, (Xo), 43 =
Pointer, 170, 175,180, 186
POL mode, 20, 145
Polar coordinate graphs, 145
Polar coordinates, 35,60 - -
Power Key; 16,57+ "~ .
Power regression, 88,96 -
Power supply, 258 '
Powers, 16
PRGM Mode; 18, 200
Prirnary functions, 13
PRM miade; 20, 148
Probability distribution graphs,

154 .
Probability functlcn menu(PRB)

34
Program area, 201
Program bytes, 202
Program commands, 207
Program function menu; 207
Program

delete, 205

execute, 203

input, 202

‘memory, 202
Programming, 200
Prompt command for value

input, 202, 207. -

Punctuation Symbol Menu, ‘209.

PWR mode, 21, 88, 96

~280

Quadratic equations, 43,130
Quit Key, 14

Radians/rads, 23, 56

Random number, 34

Range Key, 14, 136

Range of graph, 136

Range parameter screen, 136

REC mode, 20, 141

Receive mode, 226

Reciprocal Key, 15, 59

Rectangular coordinates, 35,
60

Rectangular coordinates
graphs, 141

REG Mode, 18, 85

Regression, 18, 85

Regression/Estimated Value
Menu, 80

Relational operator 208, 211

Relational Operator Menu, 208

Replay function, 14, 32

RESET Mode, 19, 261

Root Key, 18, 57

Rounding, 34, 64

Row+, 104, 1086, 221

x Row, 104, 105, 220

x Row+, 104, 105, 220

Row operation, 104

Scalar product, 105, 116, 220
Sai, 24, 64

Scientific functions, 16, 33
3creen copy function, 255
Screen Copy Key, 14, 255
Scrolling graphs, 174

SD Mode, 18, 78

Send mode, 226

Set up display, 19

Set up display functlon key
menus, 20 -

Set up Key, 14

Shift Key, 13 :

Shifted functions, 13 .

Significant digits, 24, 64

Sim Coe,-42 ‘

Sm XY, 2, 42. . .

Simultahecus grapmg(SIML
GRAPH), 2

Simultaneous linear equatlons
42

Sine, 15, 56

Single-variable statistical
graphs, 156 o

Single-variable statistics, 18,78

Specifying the value range,
144,147,149, 152

Speed(BFS}, 228

Square Key, 15, 59

Square Root Key, 15, 59 ..

Squaring a matrix, 122

Stacks, 48

Standard deviation, 78, 91

Standard normal dlStl’IbutIOn
curve, 154

Statistical calculations,
paired variables, 85
single variables, 78

Statistical data storage(STAT
DATA), 20,78,80,85 .

Statistical graph drawi,ng(S.'l’AT
GRAPH), 20, 156, 159

Statistical/Representative
Menu, 84

Statistics, edit data, 81

3TO made, 20, 80

Subroutines, 213
Sum Data Menu, 84, 90
Swap, 104, 219
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Tangent, 15,56

Text dispaly, 47 )

Text messages, 218
Time calculation, 35 -
Trace function, 170- - -
Transpasition matrix, 120

Trigonometric functions, 15, 56

Trigonometric functions, -
inverse, 15, 56 !

True algebraic logic, 47 S

Type A function; 48 -
Type B function, 32, 47

Unconditional jumps, 208

Value input and output

fimitations, 32
Value memory, 36

VAR(variable) menu, 16, 41 -
Variable Key(X,6.T), 14, 71,

142
Xnor, 46, 67

Xor, 46, 67

Zoom, Box; 185
Zoom factor,-188
ZoomﬁjnctE’ons‘, 185
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. bne ' Turns line function on.”
- |Selects 4th function menu item.
Cls  |Clears the graph screen.
= | Selects 5th function menu item.
Coord  [Displays graph coordinates.

Key Inde
Solarn “r 5 7 combined combined
Key. Primary Function - with T with @
Trace | Tyrns trace function on/off. : '
Selects st function menu item. '

Nl
&
3

Turns zoom fungtionon.
Selects 2nd function menu item. .. -

B

el
o
o

Turns'plut function on.
~.{Selects 3rd function menu item.

'1Selects 6th function menu item. |

Activates shift functions of =
-.jother keys and function Mmenus.

[]
L
BE

[&H10cK | Allows entry of alpharumeric ' Locks/Unlocks entry of SRS
.|characters shown inred. | alphanumeric characters.
QU™ \Backsteps to the previous Returns directly to the '
men. : S ~Initial screen of the mode.
@"] [Returns to the Main Menu.  Shows the set up display.
Gir;  |Switches display batween Provides graphic"integrai . Enters colon.
GoT| -lgraph & text screens. ; solution.
dsde v |Activates graph function. Provides numerical Enters characte
. differential solution. . . ir. .

8 |Displays range parameter " " Enters characte
~ (Input screen. - - : ‘ 8. '

capa_; IDisplays current made settings.  Press and hold to display | Enters semicol
EDisp]  |{press & hold) Transfers screen  remaining memory
'|shot to personal computer. - | capacity. i

Moves cursor upward. Switches to next fuhction

Scrolls screen. in trace mode. _
Moves cursor downward. ‘Switches to next function

Scraolls screen. in trace mode.

Mdves cursor to feft. Scrolls

screen. Press after EXE to

display calculationfromend. =
. " N S

01816 [

—283—



IR ¢ - combined cr_)mbined ——
Key: Primary Function - - with with
| Moves cursor to right. Scrolls
® screen. Press after EXE to display|
c¢alculation from beginning. o
dx A pllows input of variables X,8, | Provides numerical - Enters letter A. -
X871| jandT integral solution. o 3
10* B press before entering value to | Press before entering Enters.letter B.
calcutate common logarithm. | exponent value of 10. o
€ _ C | press hefora entering value to | Press before entenng Enters letter G.
i calculate naturai Iogarlthm exponent value_or' 8. e
sin? D | Press before entering value to | Press befare entering value | Enters letter D.
@ calculate sine. to calculate inverse srne o
cos” E Press before entering value to Press before entenng value | Enters letter E.
calculate cosine. to caioulate inverse cosine. B
' F | pregs hefore entering value to Press before entenng value | Enters letter F. -
calculate tangent. to caloulate inverse fangent. | .
@G |Press between entering fraction Drsplays |mproper Enters letter G.
values. Converts 1ract|on to decrmal. fraction. 7
v~ H ' Pressafter enterlng Value Press before entering value Enters letter H.
[ x° ] | tocalculate square. to calculate square root. B
N1 Enter open parenthesis in Press before entering valug | Enters letter |,
| { | , formula. o calculate cube root L
&4 Enter close parenthesis in Press after entering valle | Enters letter J.
@ | formuta. to calculate reciprocal. o
LK Asolg_ns value 10 2 a value Enters comma. Enters letter K.
|~—|-| memory name. .
%~ . |.Press between two valuesto | Press between entering | Enters letter L. -
make second valug exponent | values for x &y to show
— - of first. e «|ahrootofy. © -1 )
PREM_M | Enters number 7. | Displays program Enters letter M.
_ command menu. ‘ _
' | Enters number 8. Enters letter N,

Enters number 9.

INS'

cursor location.

Deletes character at ourrent

Allows insertion. of char-

acters af cursor location.
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Enters letter 0.

)
] &
e

AC™

g;@ .
E

sy

o s ]

B!
k-

TZ

:

w

0

Mu!tiplicatron function.

Primary Function

- Turns power on,

Clears the display.
‘Enters number 4.

Enters number 5.

combined
with

SHIFT

- Turns power off.

: Display built in function
mend.

Enters number B.

Division function.

Displays variable data
; menu,

Key Index

combined
with

(i

- “I'Ent'ers letter P.

. Sets/converis unit of ang-

: ular measurement.

‘ Enters letter Q.

Enters letter R.

Enters letter S _

- Enters letter T.

Enters letter U.

=/’en =}
<L_Je!

[}
o]
o
=

]
=
=
N

o
5]
=

;Ba

|

:
g

0o

Enters number 2.
Enters number 3.

.&o_dition funo-t'ion.
Specifies positive value.

Suoifa_ction function.
Specifies negative value,

~ Enters number 0.

Enters decimal point.

Allows entry of exponent.

Enter before value to
specify as negaiive.

B

Displays result of caloularion.

Dlsplays menu of display -

format chaices.

5 Dlsplays memory clear
- menu.

| Displays function
memory menu.

Shows memory status. '

Enters pi symbol.

. Recalls most recent
- calcudation result.

Inputs a new line.

inputs value of pi. -

Enrers letter V.

Enters letter W.

Enters IetterX

- Enters letter Yﬁ

 Enters letter Z.

Enters open

¢ bracket.

. Enters close

* bracket.

' Entersa blank

space.
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