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GUIDELINES LAID DOWN BY FCC RULES FOR USE OF THE UNIT ‘ About the color display
IN THE U.S.A. (not applicable to other areas). 1 — :
NOTICE : The display uses three colors: orange, blue, and green, to make
This equipment has been tested and found to comply with the limits for a Class data easier to understand.
B digital device, pursuant to Part 15 of the FCC Rules. These limits are designed i , .
to provide reasonable protection against harmful interference in a residential in- ® Main Menu ® Set-Up Display .
stallation. This equipment generates, uses and can radiate radio frequency energy i | ;,:Isr:.‘,.;:,,."-' ] COfF
and, if not installed and used in accardance with the instructions, may cause harmful "fﬂH I HE MEH {jom’ Li::FE s F-'g‘:--" MBS
interference to radio gommunications. However, there is no guarantee that inter- : '[E, ol | el = - [j!:,;:!
ference will not oceur ina particular inslallsfltion. If Fhis equipment doeg cause harrr_lful TH t-a:;—-:nﬁu;u ;HE"LE [id é. };i S 2 |- 45:.5-! 1 _
interference to radio or television reception, which can be determined by turning -:- é o [ Vi oyl T F—Dre 2 fij=[i1op
the equipment off and on, the user is encouraged 1o try to correct the interference - i H_ i e I
by one or more of the following measures: E| -|_|H F F._:_,;- LIk !-:: . . .
R = l.!FTIl.lgl .
«Reorient or relocate the receiving antenna. A ;m B 33 ZET
sIngrease the separation between the equipment and raceiver. . 7 - g
-Connect‘!he equipment into an outlet on a circuit different from that to which & Color Contrast ® Graph Display (Example 1)
the receiver is connected. i p ~
*Consult the dealer or an experienced radio/TV technician for help. K ety r
» \ 40 E Gk SV Y
‘ i OREAHMHE i LR AL 0
FCC WARNING ] PEEﬁE A A,
Changes or modifications not expressly approved by the party responsible for com- . SREEH . '-I 7 e 7
pliance could void the user’s authority to operate the equipment. ' A ] — E". 'n,d;' “.' ".' 'l,.,n' I,t‘
Proper connectors must be used for connection to host computer andfor peripherats BCOHTRAS T e Pt P
in order to meet FCC emission limits. T M6
Cennectdr SB-62 Power Graphic Unit to Power Graphic Unit ' ’ L
Connector FA-121 Ver 2.0  Power Graphic Unit to PC for IBM/Macintosh Machine ® Graph Display (Example 2) * Graph Display (Example 3)

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

® Table & Graph bisplay
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@ When you draw a graph or run a program, any comment text
normally appears on the display in blue. You can, however,
change the color of comment texi to orange or green
(page 27).

To draw a sine curve.

(REC) [
{Specity the mode.) .

RECIFCLFRMIHG I ORFLT
[rrz—“r“l—“lr—r
(soer) (cowor ) (E4) (Omn) \ Oeatvae Grarh Y==
G in -
{Specify the color of the graph
and input the function.): t —

% Press (Orn) draws the graph in orange, while

(Grn) draws in green.

{Draw the graph.) o -

You can also draw multiple graphs of different color on the same
screen, making each one distingt and easy 1o view.

Welcome to the world of color. graphmg oalculators and the
CASIO CFX-9800G.

Quick-Start is not a complete tutorial, but it takes yo‘u through
many of the most common functions, from turning the power on, to
specifying colors, and on to graphing complex equations. When: -
you're done, you'll have mastered the basic operation of the
CFX-9800G and will be ready to procead with the rest of this
manual to learn the entire spectrum of functions available with the
CFX- 9800G ST :

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

Press: @

Whenever necessary, we've included samples of what your
sereen should look like. If you find that your screen doesn't match
the sample, you can restart from the beginning by pressmg the fAll -
Clear” button AC™ i

SWITCHING POWER ON AND OFF

To swﬂch power on, press m

e aee oo OFF
To switch power off, press ,

Note that the unit at',rtometicallj/ switches power off if you do not perform
any operation for about six-minutes. -

ADJUSTING THE COLOR CONTRAST

Use one of the procedures described here to adjust the color
contrast if you feel the figures on the display are dim or difficult to
see. You can use either of-the two following procedures to adjust
color contrast.

- Contrast adjustment
- Tint adjustment

A340087-13 ’ ) Quick-Gtart |




To cIiSpIuy the adjustment screen

1. Press -

2. Use @ IC @ @ o h|gh||ght OPTION.

g
s T W

AT GFiFIFﬂD YHNA TFIBI.E K

ll a .
2 PRGM I IHKI

3.Press [EXE): |DF‘TIDH

|70 SELECT
TO SET

4. Press @ again. 8 WCDLE%W '
CRANGE I
CTBLUE —
GREEN IR
A— 4
rculﬂHST Rt
IHIT |IN-A .

5. Now perform the operatlon under “To adJust the contrast" or 'Te :

adjust the color tint”,

Quick=Start 11

Quick-Start
To adjust the contrast : -

1. Use @ and- @ to'move the pomter 1o'CONTRAST.

2. Use. @ to make the flgures on the drsp!ay darker or - @ to 7
make them lighter. ' - S :

3. Press @ to return to the Main Menru. e

To ac||usi' lhe color tint -

1. Use. @ and @ to move the pointer to the color you want to
ad;ue’r_ (QRAN_GE_ BLUE, GRI_:__EN)

2.Use & 1o rrrove ‘rhe set’ring toward the G (green) side or @
to.move it to the O (Orange) S|de

3. Press @ to return to the Main Menu.

When adjustrng the’ color contrast frrs’t adJUS‘t overall d|splay o
contrast, and then adjust the tint of eaeh 1nd|V|duaI color, -

Quick-Start -1l




CET

USING MODES To enter the GRAPH Mode

The CFX-9800G makes it easy to perform a wide rangé of 1. Press: 10 d|splay the Main Menu..,
calculations by simply selecting the appropriate mode. Before . .

getting into dctual calculations and operation examples, let's take a ) R _

lock at how to navigate around the modes. ‘ : G e . o
. - g 2.Use @ ® @ @ tohighlight GRAPH

To select the COMP Mode - L . and then press @ T

1. Press [veny) to display the Main Menu. :

' ' * [GRAPH FOMCTION |
A TN N | o o[Eteee BRECALON |
.iﬂidLé%H‘ T Dgal—Ej{DFF7'
" MAT |GRAPHDVNANTRELE] giﬁﬁﬁ;ﬁ=gﬁﬁé
--—AE:L <k 'ﬁ?{il - : : T e v |Anale  iDes —
- I-I!!I monl : SET
‘ | _ 3.Press @] again.
2.Use @.® ® @ o hlghl:ght COMP_ SRAPH FUNL:REL
and then press - - ‘ '-:'35
RUN 7_COWP W=
G-tyre i REC-CON
Ansle iDeg

DisFlay: Hr'-mi EHFWWIEW =

M-D-Cry:M-DisF -
This is the menu of- graph functions. When you store a graph
function, it appears in this menu from WhICh you can select it and

draw a graph.

This is the initial scresn of the COMP (computaticn) mode, where
you can perform manual calculations, run programs, and draw
graphs.

Quick-Start .1V

Quick-Start V
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BASIC CALCULATIONS

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

Example: 15x 3 +61

1. Press Fi\eldl -to clear the calculator.

2. Press -@- @ -
& ’“ 1 .],'[_E).(.-E'}"-

L [15%3+61
- 1686
Parentheses Calculahons
Example 15 x (3 -+ 61)
1ress (1) (5] IER CD (3]
-| 1) [—V]V|EXE|
15%3+61
106
15x(3+612
360|

Quick-Start VI

Built-In Functions

The:CFX-9800G includes a number. of built-in smentn‘” ic functtons
including tngonometnc and Ioganthmlc funcﬂons .

Example: 25 x sin 45°

Important! -

Be sure that you specify Deg (degrees) as the unit. of
angular measurement before you iry this ‘éxample: -

1. Press [alogl .

2. Press @ - to display the menu of angular unlts

3. Press [ F1 ] Deg [EXE] to specnfy degrees as the angular unlt

4. Press - to clear the mehu.

5. Press FYal] to clear the unit,

o.press (2) (5) B (5n)
 @EEy

TTEE9D5

‘Quick-Start: VI




REPLAY FEATURE

.- With the réplay feature; simply press (&) or (=) o recall the last
calculation that was performed. This recalls the calculation so you
can make changes or re-execute it as it is.

Example: To change the calculation in the Iast example '
(25 x sin 45°) to (25 x sin 55°).

1. Press @ to d_ispley the last-celculatien.' L

2. Use @& twice to move the cursor under the 4.

3. Press @ .

4, Press @ to execute the calculatlon agaln

[25%=in 55 -
29, 4?8891 1 1

Quick-Start Vill

FRACTION CALCULATIONS

You can use the' key:to input fractiens into calculations.”
The symbol * <" is used to separate the various parts of a fraction,,

Example: 1 1516 + 37/9

1.Press A'“‘* C
2.Press (1 ]['a%][’l ][ ) (aw )
D EEEDE

MSi5.16737.9
54?1144

Indicates 6 7/144.

- Converting a Mixed Fraction to an Improper Fraction

. . . . : dic
While a mixed fraction is shown on the display, press
to convert it to an impropar fraction.

d/c . . .
Press again to convert back to a mixed fraction,

T 15.16+t57,9
avi.144

Quick-Start 1X




Converting a Fraction to lts Decimal Equivalent

While a fraction.is shown on the dlsplay, press to convert
it to its decimal equivalent.” . ‘ T S

Press again to convert back to a fraction.

1151652749
N 9485111 11

Quick-Start X

EXPONENTS

Exarnple: 1250 x 2.065

1. Press. sl .

2. Press["l ] [ 2 ] [ 5 ] (D] - .
=03 [ 0 ] (6 . s e

3.Press [~} and the~ indicator appears on the dlsplay e

4. Press @ The f\5 on the dlsplay indicates that 5 is an
exponent - :

5. Pr:ess @ .

125!3 2. B6™3
- 46378, 96297

Quick-Start: Xi




GRAPH FUNCTIONS

The graphing capabilities of the CFX-9800G make it possible to

graph complex functions using either rectangular coordinates -
{horizontal axis: x; vertical axis: ¥) or polar coordinates {horizontal
axis; &; vertical axis: »).
Specifying the Graph Type

Before drawing a graph, you. must first spemfy ihe graph type

{rectangular or polar) to suit the variables you will use. The following

procedure shows how to specify rectangular coordinate graphing.

1. Enter the COMP Mode from the Main Menu. - ‘ ’
SET UP R

2. Press to make the COMP Mode set up screen

fh ‘-W

DisrlayiMrml™
M-DACe»:M-Dispr

appear.

3. Press (REC) to specify r_éctangular coordinates for the
graph type.

4. Press to return to the previous display.

Built-in Function Graphing

The built-in scientific functions (sin, log, x2, etc.) make it easy to
produce graphs.

Example: To graph y = sin x.

1. Press .

Quick-Start Xl

Built-in Function Graphing cont'd

2. Press - “You.do.not have to |nput a value for. Vanable X,

3. Press - to draw the graph

- With the trage function, you can mave a pointer around the graph
and produce readouts of the coord:nates at the current pomter
location.

1. While a graph is on the display, press [E) (Trace). This makes
the. pointer appear at the far left point of the graph. The x-
coordinate and y-coordinate for the current pointer location
appears at'the bottom of the display. '

‘|%=-360 y=Q

Trace Function

2. Use «© and:@ to move thé pointer on the graphL

3. Pr‘és's' (Gdordj to dispiay;a more precise value for the x-
coordinate. : S

4. Press (Fe ) '(derd)"aga'ih 0 view a more precise valus for the y-
coordinate. - o

5. Press (Trace) to exit the trace function.

Quick-Start Xt




Scroll FUI‘ICl"iOI‘I ' R P Zoom Function cont'd ' '

Immediately after drawing a graph, you can use @, @D 4. To reduce the-graph, press. - oom) and then {Fa ) (X14).
and (P to scroll the graph image on the display. Pressing one of graph. p @(Z ) - G

these keys causes the graph to be redrawn 12 dots up, down left, o S T
or nght of its orlglnal Ioca‘uon

NN
VY,

Zoom Function _ : ' . 7

This functicn lets you enlarge or reduce the size of a graph. You

can even specify the factor to use for enlargement or reduction. ; o " " mr—;m T |
| Example: To enlarge and reduce the graph for y = sin x.

5. 7o réturn the graph to fis oraglnal size; press (F8)( <) (F1)
(ORG).
1. After drawing the graph press (F2]) (Zoom) to dlsplay a functlon

key menu on the bottom of the display. - | Box Zoom Function -

L S 4 S With the box zoom function, you can select a spemﬂc part of a’
SR R S graph and zoom in until that part fills the entire display.

Example: To use box zoom to énlarge the graph for y = sin x.

U_' \_// 1, After drawing the graph, press (Zoom).

| EoREEP 7 AT | o : : :
> S P T © 2. Préss (Fa) (BOX) and a pointer appears in the center of the
2. To enlarge the graph, press (F=) (). display. T e

wr it I

3. To return the graph to its original size, press (Fs ){ <) [E] )
~ {ORG). e

Quick-Start . XIV )
e

Quiick-Start - XV




Box Zoom Ft_mction cont'd I

3. Use @, B, (D, and- (@ to move the pointer to the -
location where you want one of the cormers of the box to be.

Press [E‘X_E] to specify the point.

4=]B3. 82978 ¥=-0.5I612d

4. Move the pointer 1o the location of the corner that you want
located-diagonally from the first corner. ‘

A/

%=-183.8397 ¥=0.516135. .

5. Press @ 1o specify'the point, and the area of the graph
inside of the box enlarges to fill up the entire display.

Quick-Start - XVI

Polynomial Function Graphs - -

The following example uses a quadratic function to illustrate how-,
to ‘produce a polynomial function graph. Note that the- procedure
consists of three parts: specifying the graph type, specifying the -
range parameters for the graph, and actually drawing the graph.

Example: To draw the graph for: y = x2 + x 2.

To specify the graph type
Uee the following precedure'to {specify rectangular coordinates for
the graph: M 3 - REC) @
To specify the rcmge pclrameters
1. Press:{renge) and the display shown here dppears. . ..,
T ' - [Graeh Range ]

Note that the range parameter values max:=4.,
shown on your display may diftér from .| SC 1:1;
those shown here.

Vm1n--3 1
max-S

W!ﬁ

5

2. Press [ (-—t] [ 5J [EXE] to speczfy 5as the mlnlmum : '
value of the x-axis. Each time you press @] in this -~
procedure, the h|ghl|ght|ng moves, to the next parameter

3. Press @ @ to epemfy 5 as the max1mum value of the

x-axis,

4. Press. - @ to spe0|fy1 as the scale for the x-axis.
5. Press[ {—1} | | | | | 1o specify -3 as the minimum

value of the y-axis.

A340087-13 Quick-Start XVl




To specify the range parameters cont'd -

6. Press @ @ to specrfy 8 as the maximum value of the

y-axis...

7. Press - @ to specn‘y 1 as the scale for the y-axe

Grarh Ranee
“min: -
max:ss
| osclil
AMmint =3
max:3

LNTLRG' ,

If you press *again here, page 2 of the range parameter
'specifi(:ation display will appear. However, we do not need to use

page 2 in this example

8. Press lRangEl |nange| or | EXIT. | 10 complete the range parameter
specrflcatron proeed.ure

To draw the graph

1. Press m @ (CLS) [EE] 10 clear any previous

graph You can sklp this step i you have change the range
parameter settlngs ' '

2. Perform the followmg operatlon to |nput the functlon

-.mﬂ |“=

| = EraPHf¥=HE%H:2;

Quick-Start XVl

To draw the graph cont'd . .
3. Press to-draw:the graph,

\

Polar Coordinate Graph .
You can easily draw polar coordinate graphs usmg the bunt-ln
scientific funct|ons (sm Iog, X2, ete.) |

Example. To draw the graph of ¥ =sin 9

1, Press M @ @ POL o specn‘y polar coord:nates

Press to complete HL[H #_ComMP
the procedure. - EF,ETZE PDL /CON

D1splay-|~|r*m1
H“D{CP?“M—DISP

2. Press m - CLS - to clear any previous
graph

3. Press .

4. Press sin ).

You do not have to R
input a value for variable 8.

5. Press - to draw the

graph.

Quick-Start- XIX




Trigonometric Funclion Graph Using Polar Coordmul'es

The following example shows how you can graph a trlgonometrlc
function using polar coordinates. Note that the proceduré consists of
four parts: specifying the graph type, specifying the unit of angular
measurement, specifying the range parameters for the graph, and
actually drawing the graph.

Example: To draw the graph for: r = 2sin 36.

To specify the graph type

Use the fol[owmg procedure to specify polar coordlnates for the
orann: (o) (o (22D POL)
To specify the unit of cmgulur meusurement

Contlnurng from the above, use the followmg procedure to specrfy

radians as the angle unit: @' @ Rad)

To specify l'he runge parumeters

1.rece @ (1) (B) (B8 (B)
g (1)) -] (2]
EEE (D6

1Grarh - Rahee
Amins -
maxil3
scl:l
|Ymine -2
max:z

Quick-Start XX

To specify the range parameters cont'd

2. Press @] agaln to advanc:e to page. 2 of the range -
parameter specrflcatlon dlsplay Page 2is used to specrfy the
range and pl’rch of 8. '

3_’_press[o][ex51 3][@1[_]-
" m-ﬂ (E)(&)EE.

GFaPh Ranse -

mini@ -
S22 8 ST

IHIT TRG

4. Press [Ranga) O @ (exT) to Complete the range parameter
specrﬁcatlon procedure. :

To draw I'he grclph
1. Prese m @ (OLS @] to clear any previous
graph

2. Perform the following ope’rati'o‘n to input the function and draw

the graph: (Gren) (2 ) (ein) (3 ] o) (EXE).-

Quick-Start. XXt




Quidesor " Guidcion

Inequality Graph R, To draw the graph

Use the-following procedure to produce the graph of an - (CLS) to clear any prevrous
inequality. The area of the graph that satisfies the specified , 1 PreSS m m @ @ j
conditions is filled in"on the display. Note that the procedure - - : graph '
consists of three parts: specitying the graph type, specifying the :
range parameters for the graph and actually drawrng the graph 2 pre'ss .

Example: To draw the graph for: y.> x2 5x -5 an,d y<x—2.

To specify the graph type | _
Use the followmg procedure to specify an inequality: 3. Use the follow:ng procedure to rnput the flrst mequahty

m@-m -wm-ﬂ-mﬂ@

4. Prass [__EE_EJ to draw the graph of the ﬁrst |nequa||ty
To specify the range,_pclrumeters | | |

1. Press [Range]. [(—)][E]EXE]['I][D] 3 o |
B8 (5) @8 ) (1) (5) N
g (1) (o] (=) (5) (&) o

 [Grarh Ranae

Hm1n-ig ‘

maxs Sy o ) .
' sclid 5. Use the following procedure to input the second inequality:

s Ymin:-=15 . - | L C—

S cuNeISIon — JER)

8. Press @] to draw
2. Press w @ or- E to complete the range parameter the graph of the second
speorfloatron procedure . inequality.

ick-Start - XX
Quick-Start - XXl Quick=-Sta




Integration Graph

Use the following procedure to produce the graph ofan
integration operatlon ‘The area of the graph that corresponds to the
integration is shaded on the display. Note that the procedure
consists of three parts: specifying the graph type, specifying the
range parameters for the graph, and actually drawing the graph

Example: To draw the graph for: I (x—1)}{x-5)dx.

To specify the grctph type

Use the foIIowrng procedure to specify rectangular coordlnates

forthegraph @ @ EREC

To speﬂfy the range purameters

1. Press fengd [ (=1] (B ] [EXE] [ 1 ][ O]
BxE) (5) &F (=) (8] (EE
[8][EXE][5][ EJ.

|Grarh Ranse
Xmins -5
max: 18
sclth
Vm1n- -8
max: 8

iMIT [TRG

2. Press (Rangg) [Range oF [EXIT ] to complete the range parameter
specification procedure. ‘ :

To draw the graph - S
1. Press (CLS) to clear any previous

graph.

Quick-Start XXV

To draw the graph cont’d

2 F’ress % ﬁ to specrfy mput of an |ntegral functlon

e —]
g
|Grarh I_. .
3. Use the following procedure to input the integral function: * -
D@ E 0 -
O sy,
B ) r- 4
Grarh I(K—l)(H S

4. Press to perform: t}ie integration and draw its graph. The
area of the graph that correebends to the integration is shaded
on the display. o

Jdx=-18. 566666660

Quick-Start: XXV




Storing Functions in Memory and Drawmg Graphs
from Memory L

You can store functions in mernory for Iater recall to draw graphs
Always remember to specify the graph type before you store a
function into memory.

Example: To store the function y = 2x2 -3 into memory and
then use it for graphing.

To store the graph into memory

1, Enter the GRAPH Mode from the Main Menu.

2. Use the following procedure to sp_ecify' rectengular coordinates

for the graph: (Fa) (TYP) (£1) (REC).

3. Use the following procedure td t-n'p'_ut the ftmction':

B (<) = (3]

4. Press @ to store the functlon in memory.

Quick-Start XXVi

To draw a graph stored in memory |

1. Contlnumg frorn above, use the fol!owmg procedure to set the
range parameters

= OEEeE
B8 () B8 =) (B)
e Es (@B

Grarh Ranse
Em1h--5

-|IMIT ITRG

2. Press [nange] [Ftange] or [EXIT] to complete the range parameter
specification procedure.’ )

3. Press (F6 ) (DRW) to draw the graph.

Quick-Start XXVl




Dynamic Graph

The Dynarnic Graph. capabilities. of the CFX-9800G let youisee
how a graph is affected when the values of the coefficients of its
function change. The following procedure is divided into four parts:

selecting the function, setting'up, epecﬁylng range parameters and
drawing the graph,

Example: To graph Y = AX2 as the value of A change
from 1 to- 3 '

=

To select the function

1. Enter the DYNA Mode from the Main Menu.

MIC GRAPH

+ +
V=AxZ+BR+C

- Y=RARTI+BREFCR+
¥Y=Asin (BX+C>

2. Use (@ to move the highlighting to the function you want to
use, and.then press @ 1o select it.

[FETIRIPEEN

lRUTIOVH

Quick-Start . XXV

To set up for Dynamic Graphing- -
1. Press. - @] t0 assign a starting value of 1 to
coefficient A. _
2. Press @ RNG to make the Dynamic Range dlsplay appear.
Y=ACK+B) E+C' '
H?HHNIE Ransge

R
PpLchil

3. Prees | | | | | | to assign an ending value of 3 for

coefficient A.

4, Press o

To s:pecify range parameters

1. Press nam for the'range parameter specification display.

2. Press (F1)(INIT) to set the range parameters to ther inftia
values. ... Lo

S =15 I3 R RN AR E
NTTRS. . . o o |

Quick-Start- XXX




To draw the Dynamic Graph

Press (DYN).1o start drawing of the Dynamic Graph.

One moment
- Flease!

=1

v

V=R(H+BIE+0C

\fi

A=2

1
VSATHABY I
fi=3

Graph drawing is repeatedly performed ten times.

After you've comp‘[eted-this Quick-Start section, you are well on
your way to becoming an expert user of the CASIO CFX-9800G
Color Power Graphic Calculator.

To learn all about the many powerfut features of the CFX-9800G,

read on and explore!

Quick-Start XXX
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CFX9800G

e o 0o 0 0

GRAPHIC

'
(BN 1}
. e
. ..K...-..
* @
" ...
L ] 7.
ELLP
o af
..
L] -.l:I
R
Ly

- -
:

[ ]

LS )




Contents B . ' ‘ ‘ o o Contents

. Handlmg Precautions.......ccu i sessnscresssssssscensersaeas 2-2 Units of Angular Measurement ‘ 66
About This Manual ........... [T rmrensenesnnseesnsnnenan ST 23 Triganometric arid Inverse Trigonometric FUNCHONS cocvrersaruesmereccs 66
. L L 2-4 Logarithmic and Exponential Functions.... 67
Chapter,‘t Getting Acquainted.......cococecesicisnana. 2-5 Hyperbolic and Inverse Hype,bolm Functions .68
1-1 - Keys and Their Finctions ..... wdd 2-6 Other Functions — 69
The KEYDOAIT .....cvveeeececereserrnecsnsirnssevnessersareens : : 2-7 .Coordinate Conversion rrared 70
Key Operations 5 ¢ 2-8 .. Permutation and Combination : : 71
1-2 Modes 2-9  Fractions.......: - 72
Set Up Displays ... e X 2-10 Engineering Symbal Calculations 73
Set Up Display Funcnon Key Menus 2-11 Number of Decimal Places, Number of S:gmfncant Dnglls,
About Display Golors w.......eeeee.e.... : Display Format 74 -
ABOUL FUNGHON KEY ICONS .u.cuiurcrnressross st ssesssssseasee s : 2-12 Caleulations Using Memory......... - 75
1-3 BASIC SEt UP . woreoeeecseeoressers verens ' : 2-13 BASE Mode Calculations . ‘ 76
. Default Unit of Angular Measurement............fveeeevveeeea. . 5 CONVENSIONS .. ceecuvirereeemeteamearramrsrensssannssseemne s babrs srean sssamsrannerasnn
_About the DISP Menu.....c.c.ccoorvrvneees : Negative VAIUSS. ... rsrsisiare s s ssss et
Color Contrast Adjustment............,..... Arithmetic Operations
1-4 - Basic Operation ........ i ) Logical Operations.............co..;oeeve-, _
Using the Clear Menu... _ .
‘Inputting Catoulations .. | Chapter 3 Differential, Integration, and X Calculations ..........c..c.... 79
Editing Calculations ... ! - 3-1 -How the Unit Calculates Differentials

Answer Function .. To Perform a Differential Caloulalion ... omeeeiiereereseesessessmerssarsd

Using Multistatements .. - Applications of Differential CalcUlaHONS .......ewrvrmesresemeseeenesereans

. Multiplication Operatzons wathout a Mulllphcaticn Slgn . 3-2 How the Unit Calculates Integrations
Performing Continuous Galculations .......o..vceververn : To Perform an Integration Calcul':itiori
Using the Replay Function........... : Application of Integration Caleulation ..

. Built-in Scientific Functions . 3-3 T Caloulations ... ..rmecmsesmas i

Valus Memories... - . Example X Calculation........co......
“Increasing the Number of Value Memorles 2. Calculation Applications ...

. __Abc’“t Memor){ Names ..o Z Calculation PrecautionS..........oion.:
1-5 Using the Function Memory

Variable Data (VAR) MENU ..oovciiieicrtreccceres e eemre e saas ‘L : oo
16 USING the BASE MOGE oo oo oeeoeoeessonesn Chapter 4 Complex NUmbers .......cccesiniiivensennes

1-7  Graphic and Text DISPIAYS ... iessnsemeers sesemeanmeessemssese sesemsanne : 4-1 Befare Begmmng a Complex Number Caleutation.....ecceunee. 90
1-8  Technical Information.. ) 42 Performing Complex Number Calculatlons a0
Calculation Pricrity SEQUENGCE.......ocivvieeviserisrsesrserremresrsmssrsenssessnes Arithmetic Operations ............ - LY
BEACKS L.vovvuerrsemeeresseeressreeesaremseaeasseseaseese e srnas st sasease st st : Reciprocals, Square Roots, and Squares .91
Value Input and Qutput Limitations.. o ‘Absclute-Value and Argument ... -9
Input Capacy......cccvcveeievieereennn - Conjugate Complex Mumbers... .92
Overflow and Errors.. Extraction’of Real and imagmary Number Parts .92
Exponential Display ............... 4-3 Complex Number Calculation Precautions .............. . .93

Calculation Execution Disptay ... ' e T
When Errors Keep Ocourming.......onn... Chapter 5 Statistical CalculationS...eecuverreeeeie S 95
: , . 51 Smgle-Varlahle Statistical Calcu[atlons 96
Chapter 2 MEANUA] CAICUIALIONS «...vveveseeeressecersssmssessmnsessrassoresssssesne To Enter the Standard Deviation Mods without Data Smrage ......... 96
241 Arithmetic Calculations To Enter the Standard Deviation Mode with Data Storage..............98
Calculations Using Parentheses Performing Single-Variable Calculations ,..—....vrevcemreveenreraenne 101

-2 — —3—

A340087-13




Changing Coefficients...
C[garmg All the Coefflments

Cal

i‘%‘a‘

Contents Contents
5-2 Paired-Variable Statistical Calculations .......iuevcceemeeeesoeeee 103 -7-3 - Quadratic and Cubic Equations .....eicmeieus 146
To Enter the Regression Made without Data Storage ...................103 Entering the Quadratic/Cubic Equation Mode .......c..ccrvve ...146
Linear Regression. .. .. v eeeieveeeeeesieesevenessseemsssresneas Solving a Quadratic.or Cubic Equation... .146
Logarithmic Regression .. Quadratic Equations that Produce Mulhple Root (1 or 2) Solutions
- Exponential Regression.. or Imaginary Number Solutions .. .148
. Power. Regression Changing Coefficients............... .148
To Enter the Regression Mode with Daia Storage ......... . . Clearing All the Coefficients...... 149
. Performing Paired-Variable Calculations... .108 7-4 What 10 Do When an Error GCCUS ... wisissmssesisssetamsens mnsens 149
5-3.. Examples of Statistical Calculations : 109 | . . ‘
Lingar Regression ... i il cssessiesornarssses sasssssasnsssee e Chapter 8 Graphing ....ccuesiminenes vesisammemsernenseansennntase F N ——— 151
Logarithmic Regression.. T
Ex| : : 8-1 About the Graphing Function ... msssssnesismane.- 152
.Exponential Regression.. -
POWET REGIESSION 1.voverseerreereistemseeieeese e cen s sensesssassessesssssseameeeenes Specifying the Range of a Graph..... .
. . Initializing the Range Parameter Dlsplay Settmgs ...............
i i 3-2 Flectangu[ar Coordinate Graphs...
Chapter 6 Using the Matrix Mode.........ccoveverierscnrcnscsmmmssmssmsamninans 117 . Graphing Builk-in Scientific Fun c“ —
6-1 Before Performing Matrix Calculations ..., 118 Overdrawing Built-in Function Graphs
Entering the Matrix MOde ..o e asreniens 118 Graphing Manually Entered Functiqns -
Matrix LSt ...conces e 118 Overdrawing Manually Iput Graph ... eeveeeeeeseevcenrereemeesioreees
Matrix nput.... ~119 Specifying the Graph RANGE ... cweereeiens st sssesssensson
Deleting Matrices ...........unercninin rereeereennens 122 8-3 ' Polar Coordinate Graphs ......
6-2 Modifying a Matrix ... : . .123 Graphing Built-In Scientific FUNCIonS ...
Before Modiiying a Matrix........ eremssians et 128 ¢ Graphing Manually Entered Fungctions ...
Row Operations ............c.ovieininions e 124 . Specifying the Graph Range
Modifying the Contents of a Matrix .. 126 | 8-4 Parametric Graphs ,
Deleting, Inserting and Adding ROWS.....cc..cceeiriieeeceesnnvinnsersnnnenns 127 - Specifying the Graph Range........
Deleting, Inserting and Adding Columns «..ivveemecvemrecrenereseeeennn. 130 8-5 . Inequality Graphs
6-3 Matrix Calculations g 133 Overdrawing Inequality Graphs ....... .
Arithmetic Operations .......uiviciien. 133 ¢ Specifying the Graph RANGe. ... e seenens
Calculating a Scalar PEOAUCL .........ceuvieiivioniiesisiiee oo seesenseen 135 8-6 Integration Graphs........ciemiiimismerenicin.
Determinanis .......cocveeennees 136 -8-7. ‘Probability Distribution Graphs,
Transposing a Matrix 137 8-3 Single-Variable Statistical Graphs
Inverting a Matrix .. cearemns .138 ¢ 8-9 Paired-Variable Statistical Graphs
Squaring a Matnx e e 139 - 8-10 Storing Functions in Memory
6-4 Matrix Operation Pl‘ecautlom I 140 ¢ Accessing the Graphic FUnction MemOory ..o e rcecrvermecesen 1 78
- ) : .. Graph Function TYpes .............. W177
: Chapter 7 'Equatnon Calculations ........... SO PO—— L L Editing Graph Functions in Memory --180
'7-t  Before Beginning and Equatlon Calculation.. 42 " Draviing Graphs from Memory... <181
i Entenng an Equaticn Calculation Mode .. 142 Specifying the Graphs tobe Drawn 181
: o Clearing the Equation Memories .. . 143 Function Linking... 183
7-2 Linear Equations with Two to Six UNKNOWNS roverrer 143 8-11 Graph SolVe.....cocummmmmienreneen 185
Entering the Linear Equation Mode for Two to Six Unknowns ......143 Displaying the Graph Solve Menis . 185
Solving a Linear Equation wnh Three Unknowns Determining Roots... 188

Delermining Mammums and M|n|mums
Determining y-intercepts ..........o.. .
Determining Points of Intersectmn for Two Graphs.......................

_5_




Contents Contents
Determining a Coordinate ( x for a given yly for a given x)..........191 . Chapter 11 Table and Graph MOGE c...c....uviveeeescuumeereseesissmssmseesssmsases 255
Determining the Derivative for a Given Point.........cveeeveerennnen. 193 11-1 Entering the Table and Graph Mode ... . ot

8-12 Other Graph Functions......... 194 -
Setting !t)he Type of Graphmg Method ... 194 11-2 Generating a Table and Drawmg a Graph for.a Function ............. 257
Trace Function... 194 ggotrlng a II:=unc:.lt|on ‘and Generating a Numeric Table ..
Serolling Graphs 199 = I ‘;%: LiLrlti?nlon
Notes on Using the Trace Functron ..199 Ething a Tablegll_'i‘et
E:J; I,::L:,ﬁg:‘ ggg Deleting List Area COMENLS ......ccrrcesesreemessinenessgmesesssseeseasecesesnee i 267
Graph Scroll Function .. 207 Egmngpl‘;t:gggﬁg and Table Data .......coviincnnnimennenn 267
EZ?(;?EFJ;%O;;;................ ........... ..:gg Drawing a Graph Usmg Table Data
Box Zeom Function... . "209 Before Drawing a Graph ... b D
Specifying the Graphs to be Drawn .. -
Vs e Factorzoom Functlon to Enlarge and Heduce “11-3 Using the Table and Graph Mode with a Ftecursmn Forrnula.
the Entire Graph 211 Editing Table Data .
gf;;,? ig?fst ____________ g}; _Drawing a Graph Usmg Table Data.....
Coordinate Rounding....... 220 Specifying the Y-Axis and X-Axis for the Graph_
Using the Overwrite Functlon 221 . ‘
8-13 Some Graphing Examples : 223 Chapter 12 ProgramIFile Editor Mode ....cccevererrreceierscsresscessensens 281
. . 121 Before Using the ProgramyFile EQItor MOMe ..o rssiessasrisiessre 282
Chapter 9 Dual Graph ...... erevenssarsnnsanns L — J 225 12_2 Ustng the Program Mode ...
9-1 Before Using Dual Graph..... Entering the Program Mode......

About Dual Graph Screen Types... - .
9-2 Specifying the Left and Right Dtsplay Range Parameters
9-3 Drawing a Graph in the Active Screen
9-4 Displaying a Graph in the Inactive Screen

Before Displaying a Graph in the Inactive Screen..

Copying the Active Graph to the Inactive Screen ...

Switching-the Contents of the Active and Inactive Screens ........... 232

Drawing Different Graphs on the Actlve Screen and

Inactive Screen ..

Other Graph Functlons wnh Dual Graph SR SN .. 1
Chapter 10 Dynamic Graphing ...... S e 238
' 10-1 Before Using the Dynamic Graph Mode 240
10-2 Inputting a New Equation 241
10-3 Editing a Function . 242
10-4 Deleting a Function 243
10-5 Drawing a Dynamic Graph 244
" 10-lime ContinuUouS DIaWING .——...coovevirusesesssssssveenessesesennes e 247
Continuous Drawing .......cvecsreeeereeseennsines .248
Stop & Go Drawing ...ce...ecveesecvvine
Overwriting......vouee.

Function Linking.......ccccocvvineninee

" Specifying the Calculation Mode .
Selecting a Program Area... .
Checking How Much Memory [s Used by a Program eemreenenn 284
Inputting a Program ..............
‘Executifig a Program Stored in Memory
12-3 Deleting Programs .
12-4 Error M ge J——— _
12-5 Counting thé Number of Bytes.......
Checking the Amount of Memory Remaining ......
Checking Whére the Cuesor Is Currently Located
126 Using the File Editor Mode....... ' : 289
Entering the File Edifor Mode ............. eimeemenes
Password Protection...
"Inputting Data into a Fil'e -
Inpitting Prograrm Commands y o293
Inputting Upper-Case, and Lower Case Alpha Characters reene 203
" Inputting Symbols ... .
Executing a Program .
‘Checking the Memory Used by a Program
" Searching for Files... .
Searching for Data in a F|Ie .
" Editing File Data .. v
Other Useful Cursor Movement unctlons

7'7_




Contents

Contents

127 Program Commands 302
Displaying the Program Funchon Menu
About the Newline Function ... "
Displaying the Jump Command Menu....
Displaying the Relational Operator Menu ..
Displaying the Punctuation Symbol Menu
12-8 Using Jump Commands,
About Uncondifional JUMPS ..c.ceeeeeeceeereei et

About Conditional Jumps... ..306

ABOUL COUNE JUMPS covvvrereccnrecienseerssmnsemssesersesssnnssssmssrssassessssses o307

12-9 Using Subroutines. . 308

SUBrOULNES SaVe MEBIMOIY ...l reesesrasessEereerssessenes 309

12490 Using Array Memory 309

Array Memories to Simplify Programming .......cc.ceecevneenincnrnnieen 310

Cautions When Using Array Memorigs................ 311

Sample Programs That Use Array Memory RSO o &

12411 Displaying Text Messages....... 313

12412 Using Matrices in Programs .... 314

1213 Using the Graph Function in Programs........c.oeeeoeeeeceeee 316

Chapter 1 3 ‘Data Communications .......ccccecvereceessens iersinerernsarnseanannare e 320

13-1° Connecting Two CFX-9800G Units . 320

13-2 Connecting the CFX-8800G with a Personal Computer .............. 321

133 Connecting the CFX-9800G to a CASIO Label Printer ..o 321

13-4 Before Starting Data Communications.. . 322

Enilering the LINK Mode .. [OOSR 1~ =4

About the Data Type Selectlon Screen .-323

13-5 Setting Communications Parameters 325

Setting CFX-9800G Parameters.........ccve e svenecsnemnes s n325

13-6 Using ALL, Range, and Factor . 326
13-7° Using Program, Functlon Mem, Matrlx and Graph

Function......... 328

13-8 Using Editor : . w331

13-9 Using Statistics, Variable Mem, Table, and Equatlon ................. 334

13-10 Using Dynamic Graph’ 338

13-11 Using Back Up to Send All Mode Settings and Memory Data....341

1342 Screen Copy Function erennemer e sennans 343

Ta Copy tha Screen............... SO . = |

‘13413 Data Commumcatlons Precautlons 344

Appendix ... R, - w345

Appendix A Power Supply ..................
When té Replace Batteries‘
Replacing Batteries... -
About the Auto Power Off Functlon

_8_

Appendix B To Reset the Calculator ....

Appendix C Function Reference.....
Mariual Calculations ..
Program Calculatlons .

Appendix D Error Message Table .......... - I i
Appendix E Input Ranges........cu e scsssns s snelanen s ssnnes e nsns 36 1
Appendix FSpecifications ....ccccvvvecsmcrcrennn: P — 364
INABX  eeoeeveremseseassssssasssssssssessssssss s ssassssssessesssessisussssessesssneessessns 368

KEY BN weouuemsermserersssssassssessssssnsssessssssssssssesseesinssssorsssssssssssssanssnsnes ST




| Handling Precautions |

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

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

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

=The display will go blank and keys will not opetate during calculations. When you are

operating the keyboard, be sure 1o watch the display to make sure that all your key .

operations are being periormed 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 comparlmenl They can

leak and damage the unit.

*Avoid using valatile lquids such as thinner or benzine to clean the unit. Wipe it with
a soft, dry cloth, or with a cloth that has been dipped in a solution of water and a neutral

detergent and wrung out.

*In no event will the manufacturer and its suppliers be liable to you or any other person !
_for any damages, expenses, lost profits, lost savings or any other damages arising out
of loss of data and/or formulas arising out of matfunction, repairs, or battery replace-

ment. The user should prepare physical records of data {o protect against such data loss.
*Never dispose of batterles, 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 socn as possible.

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

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

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

*Using the calculator near a television or radio can cause interference with TV o radio
reception. ]

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

Important I

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

*The contenis of this manual are subject to change without notice.

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

*The options described in Chapter 13 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.

|About This Manual.....

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

Chapter 1 Getting Acquainted

This chapter gives you a general |ntroduct|0n to the various capab:lttles of the umt It con-
tains important information about the unit, s0 you should ‘be sure fo read it before starting
operation. -

Chapter 2 Manual Calculations .

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

Chapter 3 Differential, Integration, and T Calculations
This chapter tells you how 1o perform differential, |ntegrat|on and £ calculations en this unit.

Chapter 4 Complex Numbers
This chapter describes how to perform calculations lnvolvmg complex numbers.’

Chapter 5 Statistical Calculatlons

This chapter tells you how to perform single- -vartablé statistical calculations usmg standard
deviation, and paired-variable statlstlcal calculations using regression. No matter whai
type of statistical calculations you Qec_lde to perform, you can tell the unit to eliher_stqrg
the statistical data-or not to store the data.

Chapter 6 Using the Matrix Mode ) .
This chapter tells you how to perform calculations using matrices, with a maximum size
of 255 rows x 255 columns.

Chapter 7 Equation Calculations )
This chapter details procedures for solving linear equations with iwo to six unknowns,
quadratic equations, and cubic equations,

Chapter 8 Graphing ' _
This chapter explains everything you need to know to fully use the versatile graphing capa-

bilities of the unit.

Chapter 9 Dual Graph .
This chapter explains how to use the Dual Graph, which lets you display two graphs at
the same time.

Chapter 10 Dynamic Graphing _
This chapter telis you how to use the Dynamic Graph Mode, which makes-it possible to
sequentially change the values of-function coefficients within a specific range, and draw
the resulting graphs.

Chapter 11 Table & Graph Mode _
This chapter details operations in the Table & Graph Mode, which lets you generate a
numeric table for a function or recursion formula, and then draw the resulting graph.




Chapter 12 Program/File Editor Mode

This chapter tells you how to input a program-and store it'in the memory s program area.
It also describes how to use the File Editor to store program as file data and then recall
it for execution. ’ B

Chapter 13 Data Communications

This chapter explains how 1o exchange data between 1wo Power Graphrc units or beiween
your Power Graphic unit and a personal computer.”

This chapter also contains information on how to connect to a Labe! Printer to lransfer
screen data for printing.

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

Belore using the unit for the first fime, be sure to load the batteries thal come with it {page
346) and perform the RESET operation (page 349). Next adjust the color contrast (page 31).

Be sure to keep physical records of all imporiant data!

The large memory capacity of the unit makes it possrble to store large amounts of data

You should note, however, that low battery power or. mcorrect replacement of the, batter-
- ies that power the unit can cause the data stored in memory to be corrupted or even lost

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

Getting Aequainted

1-1 Keys and Their Functions
1-2 Modes

1-3 Basic Set Up.

1-4 Basic Operation

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

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




Chapter 1 ||| Getting Acquainted

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

1-1 Keys and Their Functions
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HEThe Keyboard

Many of the unit's keys-are used to perform mere than one function. The funcuons marked
on the keyboard are color coded to help you find the one you need quickly and easily.

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

Primary function

Also note that green markmgs show the names of menus that appear when the & is
pressed. .

® Primary Functions :
These are the functions that are normally execuied when you press the key.

& Shifted Functions
You can execute these functions by flrst pressing the ) key, followed by the key that
is assigned the shifted functlon you want to execute.

# Alpha Functions
An alpha function is the input of an alphabeuc letter. Press the (i key, followed by the
key that is assigned the letter you want to input.

Alpha Lock

Normally, once you press W and then a key to input an alphabetic character, the key-
board reverts to its primary functions immediaiely. If you press @R and then (@, thé key-
board locks in alpha input until you press (& again.

BKey Operations

Trace Coord

~[F&} Function/Graph Function Keys :

+Use these keys to select one of the functions that appear along the bottom of the display.

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

@] shift Key

*Press this key to shift the keyboard and access the functions marked in orange {or green).
The [ indicator on the’ display indicates tha the keyboard is shifted. Pressing ) again
unshifis the keyboard and clears the [§] indicator from the display.




ELOCK .
Arl ' Alpha Key

-Press this key to input a letter marked in red.on the keyboard..
+Press this key following [ to fock the keyboard into alphabetic character input. Ta return

to normal input, press [ again.
CooOoo
O @
@@ @B E E
A caan]enlafin)
MmMEIOO
HE@EOE
EREEBIESREE
ealusfen]c= )

‘ot

7 Exit/Quit Key

*Press this key to back step through displays, from a display reached by pressing func-

tion keys.

«Pressing this l(ey while a talculation result is displayed switches 1o the display from Wthh :

the function was selected 1o periorm the calculation.

«Press this key following [ 16 quit an operation and return to the mltlal display of the :

current mode.
SET UP

[FERD Menu/Set Up Key
#Press this key to display the Main Menu,

=Press this key following @ while a set up dlsplay is shown to change 1o the set up edit f

display.

A

C /Replay Keys
@8 ursor/Repla

sUse these keys to move the cursor on the d|splay

sAfter you press the B8 key ‘foliowing input of a calculation or value press @ to dlsplay' ;
the ealculation from the end, or @ to display it from the begmnmg You can then exe-
cule the calculation again, or edit the calculation and then execute it. See page 37 for !

details on the Replay Function.

Cx .

([6T] Graphic « Text/Integration Graph Key

«Press this key to swilch between the graphic display and text display.
+Press this key following 6 when you want to draw an integration graph.

- Grapthifferenl‘lal Key
«Prass this key before entering a calculation formula for graphing.

»Press this key following BB when you want to perform differential calculations (page B80).

sPress this key following I to enter the letter r.

- Range Key

=Press this key o set range parameters or to check current range settmgs

=Press this key following [ to enter lhe Ietter 6.

CAPA ;

w Mode Display/Screen Copy/Capacity Key

*When this key is set to function as a Mode Display Key {page 23), it.can be used 1o
check the current set up display settings. The semngs remain displayed while this key
Is depressed.

*When this key is set to function as a Screen Copy Key, pressing |t sends a bit pattern
of the current display image to a connected personal computer or CASIO Label Printer
(page 343).

*When this key is set to functlon asa Mode Dlsplay Key, press thls key fo!lowmg m
to check the current status of the unit's memory capacny The capamty remains dIS-
played while this key is depressed.

iz A .

(ka7 Variable/Integration Key

+Use this key o input variables X, 8, or T when performing differentials, |ntegrations or
graphic functions.

*Press this key following to input variables for integration calculations.

*Press this key in the -BASE-N Mode to input the hexadecimal value-Aig.

10* B :

- Common Logarlthm!Anllloganthm Key

*Press this key and then enter a value to obtaln the common Iogarithm of the value.

«Press- AP and then enter a value 1o make the value an exponent of 10.

*Press this key in the BASE-N Mode 1o input the hexadecimal value Byg.

[E] Natueral Loganthml Exponennal Key

*Press this key and then enter a value to obtain the natural logarlthm of ihe value e
*Press [#fl[ed and then enter a value to make the value an exponent of e: :
+Press this key in the BASE-N Mode to input the hexadecimal value C1s

©osin' O pos-'E bnc! F

feos) [tan) .Trigonometric Function Keys

e} ' =

*Press this key and then enter a value to obtain the sine of the value.

*Press this key in the BASE-N Mode to input the hexadecimal value Dia.

D) ' _ .

*Press this key and then enter a value to obtain the cosine of the value.

*Press this key in the BASE-N Mode to input the hexadecimal value E1s.

*Press this key and then enter a value to obtain the'tangent of the value.

*Press this key in the BASE-N Maode to input the hexadecimal value F;s.

BT )

*Perform this operation and then enter a value to obtain the inverse sine of the value: .
+Perform this operation and then enter a value to obtain the inverse cosine of the value. -
() e}

sPerform this aperation and then entera value to ob!aln thei inverse tangent of the value

Ci—
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@ Fraction Key ‘

<Use this key when entering fractions and mixed fractions. To enter the fraction 23/45,
for example, press 23 45. To enter 2-3/4, press 2(@3H 4.

-Press e to display an improper fraction.

ﬁ Square/Square Root Key .-
=Enter a value and press this key to square the entered value.
OPress m. [) and then enter a value to obtain the square root of lhe value

- Open Parenthesis/Cube: Root Key
*Press this key to enter an open parenthesis in a formula.
sPress and then enter a value to obtain the cube root of the value.

E=l)
Close Parenthesis/Reciprocal Key

*Press this key to enter a close parenthesis in a formula.

sEnter a value and then press Ei] to obtaln the reciprocal ot the value

IZI Comma/Assignment Key

*Press this key 10 input a comma.
*Press @M{=] and then enter a value memory name lo assign !he result of a calculation

to the value memory.

[Example] To store the result of 12+45 tb'_value memory A
[E0] 3] -+ (] I3 [ o ) 8

L
Power/Root Key
+Enter a value for x, press this key, and then enter a value for y to oblain x to the power of y.
sEnter-a value for x, press I@Iﬁ and then enter a value for y ta obtain the xth root of .
EMEM 'Z - G-S0LV 0 Detm [

@~ @3, ] 10keyPad

*Use these keys to input values from left to right. Use (5] to input a decimal point. You j
- -Press & before |npull|ng a value !o |ndrcate that the value rs negallve

*Following operation of the ) key, the menus marked in green (or crange) above these

can input up to 10 digits.

. keys are accessed.
EmEL — Memory Expansion

Use this key operation to expand the number of value memories from the standard 28. 3

— Function Memory Menu

[urfpng) — Unit of Angular Measurement Menu
This key operatlon displays the menu used for specification-of the unit of angular mea-
surement .

[F@EE) — Display Format Menu

T lays the menu.used for specification of the display format for cal-
his key operation displays the ! pec pay : -Press [ and then this key to enter a space.

o '@ Execute/Newline Key
", =Press this key to obtain the result of a calculation. You can press this key following data

culation results.

ENEY — Clear Menu

This key cperation displays the menu used for clearing memory contents.
(@n) ) — Complex Number Calculation Menu

This key operation displays the menu used for complex number calculation.

EREm — Built-ln Function Menu

This key operation displays the menu used for specification of built-in functions and 11
engineering symbols (k, x, etc.) :

[E)We — Variable Data Menu -

This key operation displays the menu used for a graph range, zoom factors, graph func-
tions, slatistical data, equation solutions and coelfrments and the Table & Graph function.
AP — Program Command Menu :

This key operation dlsplays the menu used for speciflcalton of special built-in program
functions. .

R @%) — Graph Color Menu

This key operation displays the menu used for changlng the color used for drawing a graph
to crange or green from blue. .

@rEs) — Graph Solve Menu -

This key operation displays the menu. that can be used 1o obtain the reots, maximum,
and minimum for any graph.

For fult details on each menu, see the sectlon titled “Basm Set Up" "Bas:c Operauon"
slartmg frorn page 28. .

All Clear[ON/OFF Key

-Press this key to switch power on.
*Press this key while power is.on to-clear the display.-
*Press this key following 1 to switch power off.

- Delete/Insert Key -, : :

*Press this key to delete the characier at the current cursor location.

*Press [ to display the |nsert cursor (L) You can insert characters while the insert.
cursor is drsplayed ‘ oo o

- = m B Arithmetic Operator Keys

*Use these keys to input arithmetic operators.

- Exponent/Pi Key
*Use this key when entering a mantissa and exponent. To input 2.56 % 103‘ for exam- .

- ple, enter 2.56E0134, Note that the maximum value, that can he used for an exponent

is £99. Any value outside this'range results in a syntax error (Syn ERROFI)

. . . ePress [ Er)E] to input the value of .
This key operation displays the menu used for function memory calculations (see page 43).

*Press this key following [ o enter the closed bracket 1,
SPAI:

ll
- [ (-)/Answer/Space Key

*Press this key when entering a negative value.

© ePress B and then this key to recall the most recent calculailon result obtained usmg

the B3 key.

input, or-afler a result.is obtained to execute the calculation agaln usnng the previous result. .

. *Press @[] to perform a newline operation.

—1 q —
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1-2 Modes ' - THELE TABLE Mode /

: : ! o T Use this mode to store a function or recursion formuta, to generate a solution ta-
You can control the operations of the unit by entering the correct mode. To select th ble of values produced when the values of variables | in a function or recursion
mode you heed, select the appropriate icon from the Marn Menu. The Maln Menu appear: formula change, and to draw graphs. ’

whenever you press the @ key. = . ~ F EQUA Mod
ode

Use this mode 1o solve Jinear equations wnh two through six unknowns quadrahc

MHIN MENU equations, and cubic equations.
YR
%1 PRGM Made E
Use this mode 1o store programs in the program area, to execute programs, and
to stare and execute programs as file data.
JIHME

j‘ LINK Mode
= Use this mode to transfer program funcnon mainx, and other mémory data to
another unit. ..

OPTION Mode
Use this mode to adjust the color conirast of the display and to reset the calcula-
tor to its initial settings. .

maove the highlighting around the display to select the mode that you want To’ enler the

highlighted mode, press the B9 key.

+In addition to using the cursor keys to select a mode’s icon, you can also selecta modk
by inputting a number or letter. Input the number or letter |n the Iower right corner o
the icon to select the mode you want. HSet Up Displays

+Use only the procedures described above te enter a mode. If you use any other proce ' . ‘
N o 5 e Except for the OPTION Mode, a set up display appears first whenever you enter a mode.
dure, you may end up in a mode that Is different than the one you thought you select_ed The set up display shows the current status of seitings that are related tc the mode you

The icon that is highlighted is the one that is currently sefecied. Use the cursor keys tg p-”;:.H|

The following explains the meanlng of each icon in the Main Menu . just entered. The set of a mode has an effect on the calculation results it produces.
o II'I'EF' . The following procedure shows how to change the set up of a mode. The displays in these
s COMP Mode . examples show initial settlngs that are in effect whenever the RESET operation (page

Use this mode for arithmetic calculatlons and functlon calcu]atlons for drawing 349) is performed.
graphs and for executing programs.

® To change a set up

BASE Mode
Use this mode for binary, octal, decimal, and hexadecimal calculations and con- 1. Select an icon and press Bd to display the set RUN ~ CoOmMP
versions. This mode is also used for logical operations. ;  up display. Here we will enter the GOMP Made. G-t.vre :RECACOM
n — : o : Anale :fDes:
= ] SD Mode L - |Diseplayibrml
z Use this mods for single- vanable stahstlcal calculations (siandard deviation), and - . . . M-D-Cpry»iM-Disp
for drawmg normal d:strlbutlon and’ smgle -variable stallstlcal graphs .
REG Mode - ‘ o ‘ B EE
Use this mode for paired-variable statistical calcu!a!lons (regression), and far draw - : ) S ET
) mg paired-variable statistical graphs. . S : : )
HAT : o _ : 2. F‘ress_(SET) or to switch to the set |__‘_"_
[E_h} MAT Mode _ . ’ o - : up edit display. w
=2ER Use this mode for matrix calculations. - : = - | Disrlay:Nrml
Use this mode to input functions and draw their graphs.
L% HAL pyYNA Mode : v I ' ' . '
*2l&“H Use this mode to siore graph functions and to draw graphs by changing the values [RECIFOLIFRMINR[CON[PLT|
for variables in the functions. . . M & FE

—20— ¥ -




3. Use the @ and @ cursor keys to move the pointer to the line whose set up you wart

to change. . . -
4, Press the function key that corresponds o the setting that you want to make.
5. Press [0 to return to the set up display.

ESet Up Display Function Key Menus
This section details the settings that you can make using 1

-edit display.
*Graph Type (G-type)
IlREC-|POL[P‘HM|INQ|COH|F’LT|
m B 6 @

[FREC) - «:eeee Rectangular coordinate graph
EB{POL) ......... Polar coordinate graph
FEI(PRM) oo Parametric graph
FEI(INQ) e inequality graph
E)CON) .oevenee Caonnection of plotted points
FE(PLT). ooneid - No connection of plotted points

sDefault Angle Unit (Angle}

|Iueslnadlﬁra J .
BB 8 _
F(Deg). ... Degrees (default angular measurement unit)
F2(Rad) ... Radians (default angular measurement unif)
FER)(Gra}) .. Grads (default angular measurement uriit)

+Display Mode {Display)}

o |

. A B B
E)(Fix) ....... Displays a screen for specification of the number of decimal places.
F3(Sci) ......... Displays a screen foy specification of the number of significant digits.
[E3){Nrmj ......... Switches the display format between Norm 1 and Norm 2.
EENG) ...oonne Engineering mode {page 73).

he function keys in the set up

i) Key Setting (M-D/Cpy)

| R

: IlHDSlWlRFIIIH |
. B B
FE)(MDS) ...... Holding down dis ing
' plays current settings.
E(COLRY...... Pressing sends color bit map of current screen to connected
computer, S :
E(MON) ....... Pressing sends monochreme bit map of current screen fo con-

nected Label Printer or computer.

*Number System (BASE)

e EmRe |
f [F){DEC) ........ Decimai

[E2(HEX) ... Hexadecimal

FE(BIN) ... Binary

FEOCT) ........ Octal

: =Statistical Data Storage (S-data)

| R ’

!

hSTIJIHlJN I
|
E(STO) ........ Storage of | istical data into statisti
EINON) ... g input statistical data into statistical data memory

-No storage of input statistical datd into slatistical data memory

*Statistical Graph Drawing (S-graph) -

' | DRW[NGH |
& P




F({DRW) e Drawing of graph using single-variable or paired-variable calcu-
lation results .
EI(NON) ..ieenes No drawing of graph using single-variable or paired-variable cal-

culation results
ePaired-Variable Statistic Calculation (REG) -

corseEers |
BB B

[F{LINY Linear regression .
E2(LOG) .. Logarithmic regression
[FJ(EXP) Exponential regression
FA(PWR) ..o Power regression

ePaired-Variable Statistical Graph Data Input Color (S-plot)

B e e |
@ FB

FIBLYY ... Blue point
FJ(CRN) ......... Orange point
E)(GRN) s Green point

«Graphic Function Display Settings {G-func) -

e T

ommE J
R - BN Iy
IE!(ON) ......... Switches on display of the function when drawmg a graph or us-

ing Trace in the GRAPH Mode.
EI(OFF) ......... Swuches display of the function off.

sDual Graph (Dual-G)
ey e |

o |
0

FJON) - ........ Switches on Dual Graph in the GRAPH Mode.
@(OFF) ......... SW|tches off Dual Graph

[remore |'

E -

AEON) . Simultaneoys drawing of graphs for functions stored in graph func-
tion memory

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

*Plot/Line Function Display Color (Pit/Lin)

l -

leommmm |
B B B

E(BLY) ... Blue line/point
FJ(ORN) ......... Orange line/point
FHGRN} ......... Green ling/point

*Dynamic Graph Drawing Type (D-type)

||II-HT__|S i l
B ®
ECNT)  coveree Continuous draWing )
FE(STP) ... Auto stop after 10 repeats

+Dynamic Graph Locus Setting (Locus)

[Locus ore
|=heE |
] [




FON) ... Overwriting of Dynamic Graphs (with newest graph_indiqated by
color) : : - ) .

FE(OFF) ......... No overwriting of Dynamic Graphs (screen is cleared for each new
graph)

*Program Mode (P-mode) _

|eErrEs T |
A B OE @ '

[F){CMP) ......... Computation Mode
[FZ){BAS) .. Base-n Mode
[E)(SD) .. Standard Deviation Mode
[FI(REG) .. Regression Mode
EER(MAT) Matrix Mode
«Parity (PARITY)
IlEUHlﬂDDlMOH |
B8 B -
[FR(EVN) ........ Even
F(©DD) ......... Odd
EBHNON) ......... None

sCommunication Speed (BPS)

| |

I e e cans|

B BE & ®@
[ 1147 T 1200 bps
F2{24) .. 2400 bps
[F3){48)  ......... 4800 bps
FE(96) e 9600 bps

MAbout Display Colors - S :
The calculator can display datain three coiors: orange, blue, and green. The default color
for graph drawing and comment text accompanying a graph or prograrn execution opera-
tion is blue, but you can use the following procedure to change the color to orarige or
green if you want, :

1. Display the Graph Color Menu. )

Dt FfG | l
o ® @
(Ornj ......... Orange graph and comment text
[EBGrn) ......... Green graph and comment text

2. Press the function key that corresponds to the color you want to specify for graph drawing
and comment text,. and then input the text: . s

3. Execute the function or run'the program to display the graph and comment text in the
color you specify. v '

WAbout Function Key Icons - T .
There are three types of function key icons that appear at the bottom of the display.

MATRIX Mode
F(Mat)

lEe_Tlﬁ )

M0 HTen N L
B 2 6

This type of icon indicates that a function will be accessed {but riot executed) when you
press the function key. ’ : N

RN EIREEE
.

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

FI(EDIT)

3t T rEn T3
(]

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

EE](SEE)

*In some cases, certain function keys may not be assigned functions, as is the case for
in the above example. In such cases, ho text appears above the furiction key.




3 Basic Set Up

Thrs section tells you how to pertorm basrc set up requrred by the calculator In addmon
to the procedures provided here, you can also use the sel up displays (page 21) 1o set
up the calculator.

M Default Unit of Angular Measurement

- [ozatmzdlorsl = 1r 1 )

@@@.E}-

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

fFl(Deg} - Degrees (default angular measurement unit)
F2)(Rad) .. .... Radians {default angular measurement unit)
E)(Gra) .... .... Grads (default angular measurement unit)
(3] (=) R Degrees (input value)
(3] QP Radians (input value)
[ () R Grads (input value)
To set the defauit unit of angular measurement as degrees {Deg)
E
[ED(Deg)E8 Deg

«The relationship between the angular measurement units is shown below.
360° = 2« radians = 400 grads -
90° =+/2 radians = 100 grads

W Aboit the DISP Menu

Use the DISP Menu to specify the number of decimal places, the number of significant
digits, and the display format. You can also use it for engineering calcutations.

A 2 6 6 6
1[4 S ... Displays a screen for specification of the number of decimal
T3] (31+1) T gr?s;?;ys a screen for specification of the number of srgnrfrcanl
@(Nrm) ezt glv%::f:hes the dtsplay format between Norm 1 and Norm 2. '

FA(EngG) .......... ..... Engineering mode- ‘
ESJ(ENG) ..... ... Shifts décimal place three places- to the rlght and adds 3 o
: the exponent.

FE(ENG) ..ocoveeee Shifts decimal place three places to the-ieft, and subtricis 3
from the exponent.

*The ENG and ENG menu options appear only when there is a calculation result shown
on the dispiay,

* To specify the number of decimal places

[Example| To set the number of decimal places to 2

Fize [ Hir E BREPRT
S [
Fl(Fi 2 Fix 2

8.98

+With the above setting (two decimal places), all displayed values are‘rounded off to two
decimal places.

*You can input any single-digit value in the range of 010 Sto  specify the number of decimal
places.

*Note that the number ot décimal places setting is cancel!ed whenever you swrtch be-

tween the Norm 1 and Norm 2 display formats (see page 60).

The specification for the number of decimal places is applied to the displayed value only.
The calcufator still stores the entire 15-digit mantissa and 2-digit exponent of the result
in memory. [f you change the number of decimal places specification while a calculation
result is displayed, the display changes to show the resutt using the new specification.

® To specify the number of significant digits

[Example| To set the number of significant digits to 3

I |mm|EHGrE'ﬁEI
. B

E(scTE lsci 3

8. BEE+08|

*With the abave setting (three srgmfrcant dlglts) all drsplayed values will be shown wrlh"_

three significant drgrts
*You ¢an input any srngte-drgrt value i the range of 0 to 9 to specrfy the number of 5|g-
nificant digits. = = ; =




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

*Note that the number of signification digits setting is cancelied whenever you swnch be-
tween the Norm 1 and Norm 2 display formats (see page 60).

The specification for the number of significant digits is applied to the displayed value only.
The catculator still stores the entire 15-digit mantissa and 2-digit exponent of the result
in memary. If you change the number of significant digits specification'while a calculation
result is displayed, the display changes to show the result using the new specification.

¢ To specify the display format

Fizz {2 i [l EnalERIESTE

ENm)ED

Horm BI

*The display format switches between Norm 1 and Norm 2 each time you perﬁorm‘ the
above operation. See page 80 for full details on Norm 1 and Norm 2.

The specification for the display format is applied to the displayed value only. The calcu-
fator still stores the entire 15-digit mantissa and 2-digit exponent of the result in memory.

If you change the display format specification while a calculation result i is dlsplayed the .

display changes to show the result using Ehe new specification.

* To specify the Engineefing Mode

ERES Fize |50 {HimErd) S e
. .
F(Eng)E - Ens

EI

Each time you press BREEAFS(Eng)E, the unil enters or exils the Engineering Mode.

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

EColor Contrast Adjustment i
Highlight the OPTION icon on the Main Menu and then press .

CONTRASTL 2%
lﬁ_in_-

FEJ(INIT) ......... Returns tint {0 .default setting. .
BE(IN-A) ... Returns tint and contrast to default semng

*To adiust the contrast
1. Use @ and @ to mave the pointer to CONTRAST.
2. Use ® to make the figures on the display darker or @ to make them Ilgh!er

*You can change the o
o g ontrast setting in greater increments by pressing 1) and then @)

3. Press 1o return to the Main Menu.

*To adjust the tint

1. Use ® and i .
GHE?E?\I ; @ to move the pomter.to_the.c_q[or‘yoq.wam to adjust (ORANGE, BLUE,

2. Use &t int , ] o -
o de.® © move the setting toward the G (green) side or @ to move it to the O (orange)

3. Press M0 to return to the Main Menu,
*When adjusting the color contrast, first
-the tint of each individual color,

*You can also adjust the-overall contrast wh
enever any other screen is shown on the
display by pressing B and then @ or ®. Press [ again 1o exit the contrast adjust-

adjust overall display contrast, and then adjust

-ment procedure,




1-4 Basic Operation

The operations described here are fundamental calculations that you need 1o get started
with the unit. Graphing, programming, and statistical calculations are covered in their own

separale sections.

HUsing the Clear.Menu ' -
The'CIeagr Menu lets-you clear either the entire memory of the unit or specific parts of

the memary.

" [, ' Imm

B ®

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

F)(Mcl) Clears all value memory contents.
[F2)(Scl) Clears only statistical memory contents.

»The procedures described below cannot be undone. Make sure that you do not need

data any more before you delete ii.. o
=You c¢an call up the Clear Menu while the L_mtt-ls in any mode. .

® To clear the entire memory

@

F(Mcl)ED Mcl | .al

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

3

® To clear statistical memories only

50T B T : |mm L |

F2
Scl

(F2)(Scl) g

sThis operation clears any values assigned to Lx?, Lx, », Zy% Zy and Lxy.
*The above operation clears bar graph memory contents when the S-graph mode is.set
to DRAW for single variable statistics (SD Mode). - :

NMinputting Calculations

When you are ready to input a calculation, first press B8 to clear the display. Next, input
your calculation formulas exactly as they are written, from left to right, and press &8 to
obtain a resuit.

2+3-4%10=

ERREEENE0E 2+3~4+18 i
2(5+4)+(23x5)= o
EEOEBE0E T S W AT
- IEZEEBEDE 8. 1565217391

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

Type A function

Example - Key Operation
Squares: 42 =3
Type B func.tion -

Example Key Operation
Sine: - 2sindse . - EZ)EEE

=For detailed examples on all of the possible calculations available, see the section titled
“Calculation Priority Sequence” on page 56.

® To clear an entire calculation and start again
Press the B8 key to clear the error along with the entire. calculation. Next, re-input. the

Lcalculation from.the beginning..

M Editing Calculations .

Use the @ and @& keys to move the cursor to the bosilian you want to chaﬁge. ‘aand then
perform one of the operations described below: After you edit the calculation, you can
execute it by pressing B8, or use @ to move to the.eng_of the calculation.and input more.




® To change a step

To change cos60 to sin60

seo e ]
ey =88 |
&) . [sin g9 - N

*To de@teastep v |
. EEZEE |
eom Feoz |

® To insert a step
To change 2.36 10 Sin2.362
BOEERY

12_.'3_E~T_

[2-352

CDDO@

|§.ssa §
- S [Fin T

SHIFT) (1HS)

V . oo is i 51 #7 2™, The next function or
: F is indicated by the symbol *[ 3", The next functi t
gk a space is indicate by t ol *1 3 D B
i) %Ouuir?;i?si.s?s:ted at the location of “{ 3" To a?)orf) :I?;;nssse -p
;!nar])t:is:"lg anything, move the cursor, press BR)[E) again,

* To make corrections in the orig_inal calculation

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

-:_ .3 —
| EDEEDREEEE ! ﬁ:z AROR
Br»tLes )

_Press @igr—®. -

:

Make necessary changes.

@ EREET)

Execute it again.

®Ansver Function
The unit's Answer Function a
ing B (unless the [ ke
memory. .k

® To recall the contents of the answer

1 1 B

*To use the contents o

123+ 456579

789+ 579=21p

BOEEREEEE
EE Y — [67[ 7 )

*The largest value that the answer memo
and 2 digits for the exponent.

*Answer memory contents are n
power off,

*Note that answer memo

BUsing Multistatements
Multistatements are formed b
tial execution. You can use
calculations. There are tw
multistatements,

*Colon (:)

multistatemnents in

Statements that are connecied with colons are executed from lett to ri

o .‘.,114€E¥2.3;_

utomatically stores the las
Y.operation results in an errar).

f the answer memory.in a calculation

ry can hold is one with 15 digits for the maritis
ot cleared when you press the

ry contents are not chariged b
1o value memory (such as: @B@@). .

O different ways that y

-~ . .Gursor is positioned automaticall

ly-at the
1. lecation of the cause of the arra B

L

[ti@xzs

' 14-15x2 3 ‘
e

t resuft you calculated by press-
The result is stared in.the answer

memory

TZ3+45%

789-Ans

._ 215’

58

'key or when you switch

Y an operation that assigns values

Y connecting a number of individual statemenis for sequen-

manual calculations and in programmed

Ou can use to connect statements to form

ght, without stopping.

A340087-13



i Command( 4) - o
;Va:asnp:z?cgc?t?os: :;aches the en(d of a statement followed by a display result command,

i i resume
execution. stops and-the result up to thal point appears on the display. You can

execution by pressing the B8 key.
‘& To use miiltistatements

6.9x 123=848.7

1233.2-38.4375

: . %2§+g=5.9xn,

0 3 L 3 ) ) z3. _
a@[@( 4) _ piag- T
mEREEEE T PAsR

R Appears on c.1is;:1!a'y wherl1 ‘;-‘—A "‘ is us-eld:.
. T5359R% 6. 9%H.

N I sae7
. 3B.4375

*Note that the final result of a muitistatement isalways displayed, regardless ?i whet

it ends with a display result comman _ )
*You cannot construct a mullistatement in which one statement d

of the previous statemgm.

456: %5

Invalid

irectly uses the result

lNi'uItipIication Operations without a Multip!ic.atlon S.'-f,'.:;
You can omit the multiplication sign (x) in any pf the 1ol.lowmg oper.?_| ., -
*Before the type B functions (page 56) =, « i .

2sin30, 10log1.2, 23, 2pol(5, 12), ete.  ~ ~

*Before constants, variable names, value memary names

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

+Before an open parenthesis

3(5+6), (A+1)(B—1), etc. BT

WPerforming Continuous Calculations & - B
The unit léts you use the résuit of one caloulation a5 one of the a__'rgu_'r_néhtg in the next
¢alcitation. The precision of such calculations is 10 digits (for the mantissa),

1+3%x3=

13 '
EOREE . ' ™ 0. 3355353539
‘(jC(Jr;tinuing.;) o _.: Cp B o
X6 ,H.ﬂs?“_l‘-'_- - ._1

Qominuo_us calculations can also be used with Type A functions {see page 56).

M Using the Replay Function R T R T
The Replay Function automatically stores the last calculation performed into replay memory.
Yau can recall the contents of the replay memory by pressing @ or @ . if YOu press (®,
the calculation appears with the cursor at the béginning. Pressing @ causes the calcu-
lation to appear with thie curscr at the ‘end. You can make changes in the-calculation as
you wish and then execute it‘_ag’ain:_ T e
a-;l'-o berform:ihe. follbwing‘twdicalcula!ions‘ o
T A12X68.4=26.368 1, . - B A e

4.12x7.1=29.252

SErTaetes | [T2E3

26,364
SO SR T T
Eom . REECii

*The maximum capacity of the replay.memgry‘igﬂzz b).r_te‘s.-,A.caléﬁlation‘i'éméin:s_ stored
in Replay Memory until you perform.another calculation or change Modes, R

*The contents of the replay memory are not cleared when you press the @8 key, so you
¢an recall a calculation and execute it even after performing the all clear aperation. Note,
however, that replay memory contents are cleared whenever you change to another mode
or menu,




eAfter you press 3, you can press @& or (.10 recall previous calculations (up to 255
bytes), in sequence from the newest to the oldest (Multi—HepIay Function). Once you recall

‘a calculation, you-can use ® and @ to ‘move the cursor ‘around the calculation and
make changes in‘it to'créate a hew calculation. Note, however, that mults-replay memory
contents are cleared whenever you change to another menu, or when you enter the S-
data Mode (STO or NON-(STQO)).

M Buiit-in Scientific Functions .

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

OTo call up the MATH Menu

B B B B E

Press the function key to cali up the sub-menu that ceniams the ‘lype of operauon you
want to.perform. -

EHHYP) s Hyperbollc Functlon Menu for hyperbohc and mverse hyper-
.. bolic functions |, ..
Probability Function Menu for iactorlals permutatlons combl-

- @{PFIB):.....
nations, random numbers, and E calcutations .
FEI(NUM} .. Numeric Function Menu for absolute value calculations, integer,
and decirnal part extractions, and internal rounding - .
(DMS) ............... Sexagesimal Function Menu for degree mlnute second inputs
and conversions
E](COR) .. Goordinate Function Menu for reclangular and polar coordinate

- "transformations
(SYM) ............... Engmeermg Symbol Menu for englneermg symbols

# To use the Hy'perbolic 'Function Menu

EBEYP

@.II@-

Press the functlon key below the hyperbolic function you want to input.
[F(snh) ..cccccevnnnn. hyperbolic sine

F2)(csh) ... .. hyperbolic cosine
© E(tnhy.... .- hyperbalic tangent =~ = " T -
EE(snh-1) . .. Inverse hyperbolic’sine ' .
“[EE{csh-) .2 .. inverse-hyperbolic-€odine " ;

* @(nh-):

e

.. inverse’ hyperbolic tangent -

OTe use the Probability/Z Function'Menu“ = - ..+,

‘EPRBY -

S R Y I B O )

P;ess the function key befow the probability function you want to |npu!
B ; factorial of x

EB{nPr)-. . permutation

E){(nCry combination

{F=1(Rn #) .- random- number generation - -
EE(E() I (sigma) calculations (page 87)

¢ To use the Numeric Function Menu =~ -

F R & ¥

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

ENUM)

E)(Abs) .. ... absolute value

E(Inty .. . intéger extraction

(Frc) fraction extraction

FE({Rnd) . .. rounding* i : .
FE(Intg) ................. maximum value that does ‘not- exceed argument e

"Rounds the internal value'to 10 significant digits: The same
rounding is applied to the Ans. memory contents. I the Fix
mode, the internal value is cut off in accordance with the Fix
spemfucauon In the Sei mode, the internal value is cut off so
- the' number ofstgmf:cant digits is in‘accordance with the Sgi
mode specmcallon

* To use the Sexagesimal Function Menu

” 2 I . R RS : E] @ - [
Priss the function -key below the sexagesimal’ functlen you'"want to |nput -
El(e "} ................ For input of hours; minutes and seconds, or degfegs, minutes
W and seconds as sexagesimal values
E(E5) v, For input of hours, minutes and seconds, or degrees, minutes

and seconds as decimal values*

*This function menu item appears only when the result of an
operation is on the display.

¢ To use the Coordinate Function Menu

[EBI(COR) RIEER '
-39~ @ B




t-to input. = -

Press the function key below the coordinate function you wan
[F{Pol) transformation of rectangular coordinates to palar coordtnates
E2(Rec) ... .. trarisformation of polar coordinates to rectangular coordinates

OTo use the Englneermg Symbol Menu

EBI(SY M)

R

BB ® 8 B

Press the function key below the englneermg symbol you want 1o lnpu!

[10]{11) JOO milli (10-3)
() . ... micro (10-9}
Esl(n) . nano {10-9)
E5l(p) - pico (10-13)
3]y} I femto (10-15)

-(C‘) .. advance to next menu

-(U) e |IE--|

@@EI-EJ.

E(k) kilo (103)

[E2(M) ... .....mega (109)
[FE(G) . giga {10%. . ..
FE(T). . tera (10'3)

. peta (10%9),
.. exa (10‘3)

B ...
.(E)—_...

-Engmeermg symbols cannot be used |n3|de 01 mulnstalemems or programs.

EValue Memories :

This calculator comes with 28 value memories as standard {which ¢an be expanded up
to 2428). You can usevalye memories to store values to be used inside of calculalmgns

Value memories are identified by single-letter names, whlch are made up of the 26 le tIB'I'S
of the alphabet, plus r and §-The maximum size of values that you car assign to value
memoties is 15 digits for the mantissa and 2. digits for the exponenl Value memory con:

tents-are retained- even when you switch power off -

o
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*Some value memories are used by the unit for certain typés gf calcuiations. Note the
- following. o o

Type of Calculation Value Memories Used
Single-Variable Statistics (non- -storage) TUVW
Paired-Variable Statistics (non-storage)"-iﬁ . TPQR U, VW
| Differentiation =~ .- = R I T T
Integration " " T koM N
Coofdinate Conversion L . INR J .

! You cannot assign values to: these value memones while the above ca!culatlons are be-
ing performed You should also clear the value memories before starting the above oper-
ations. Be especially careful durmg pregrammed calculations to. avoid probiems caused
by valles mlstakenly assigned o memories that are used by the calculator,

*To assign a value to a value memory

' To a55|gn 123 to- value memory A"

m@@---@@ l123->n | 2 3,
To add 456 to value memory A and store the result in value memory B
-@@-@@@ma B T ——
-.@ 5?9'
. To dlsplay the contents of a value memory
To dlsplay the contents of value memory A
.-@@l : ' R
129

® To clear a value memory )
To clearvalue memoryA S R ST
@-.-@-

— 4] —




¢ To clear all value memory contents

s (EMEE(Ml)EE o~ el T

Bincreasing the Number of Value Memories S
: Though 28 value memories are provided as standard, you can configure the memory of
 the unit to increase the number of value memories and decrease the amount of program
. memary. Each additional value memory takes (p ten bytes of program memory. '

2428

| Number of Valile Memuories 28 29 30
_Number of Program Memory Bytes | 24000 | 23990 | 23980

Thie maximum number of value memories possible‘is 2428 (an increase of 2400).

[mportant]

*You may not be able to increase the number. of value memories-to the level you warit
if the memiory aiready contains programs, matrices, function memary contents; or statisti-
" caldata. if there is not énough unused memory available to inqrqase;tq {he number you

" specify, an error message will appear on the display.
*The specification can also be included within a program.

-®To increase the number of value memories

To .increase the number of value memories by 30 (for a total of 28+
30=58)-: . v S o

(500F7) Gatm) (3] (0 ) O1Progr-am :
@-{Farmul a : (=}
@4F-Memory @
- @-tMemory H S
©-Dat.a i

B

|
V]
]
=J
=
=
S m
[
7]
n
n
-
[

@ Number of byles used for program storage

(@ Number of bytes used for storage of graph functions, recursion formulas, Dynamic Graph
formulas ) e

@ Number of bytes used by function memories

@ Number of value memories remaining VI : : R

®MNumber of hytes used for storage of matrices, single-variable statistics, paired-variable

statistics, equations, and numeric tables
@®Number of bytes remaining
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® To check the current memory status

® To initialize the r‘:l‘um.l.’)e‘r of value memories o
EEECE [Proeram
PR Formul a : 5
L R F-Memors i

- Memory : 25
Data H &

T 24808 Byles Fre

‘MAbout Memory Names.

You can use the:additional memadries you-create-from pregram'memiory. just as you.use
the original 28, The names of the additional memories are Z1),2]2), Z[3), elc: ) you increase
the number of value memories by 5, you can access the original 28 memories, pius
memories -Z{1] through Z|5]. SR . _

1-5 Using the Function Memory

)’ou qarg stqre up.to six functions in memory for instant recall when you need them. Function
memory can-be used in any made except the BASE Mode. o

OTo-displaM the‘lfunctiqn Memory Menu

HIFT

=

TR+ JES
N

The following are the operations that are évailable from the function display at the bottom
of the screen., Press the function key below the aperation you want t¢ perform.
-+ EUSTO) ..........w... Stores functions oo
FE(RCL).. . Recalls functions
.IE](fn) st Specifies input as a function. See page 224 for an example
R ©ou - of [@(fn) operation. ' AL
ED(SEE) .............." Displays a tist of stored functions o




® To store a function e L ::_‘-_ SRR .‘1
To store the function (A + B} (A - B} as function memory number 1.

o .|(H+B-}(H—B-}‘!_ |
BT o

i ()3 SRR
(EQ(STO) > : Ilfi ¥ [Falfulfs [FE]
E A | 1
O (1) | FUNGT 100 MEMORY

f1: (APBYCA-B)

«[f the function memory.number you_assigh a function:to already contains a_:functfon, ,!h'e.
-previous function is replaced with the new one.: - S

®To recall a function - A E

To recall function memory number 1
B@RCY - e _Ilf1lf._!?:'|\—fil lralrs vl
@) e [(FEYRBI- |

*The recalléd”f'dr.lciion .a.p.[aéars' at the current iocation of the cursor on the display.

* To display a list of avaitable functions _

R |
' s L
PR, FUNCTION MEFORY
(F)(SEE) ) o ;11;1;,:.,:m+a:~,-:ne3:-.
. B
' fas
fys
#
S TAJHEL) ¥ g

® To delete a function

To delete function memory number 1

o e
FsTO) Il'mf—arm??ﬁ?[jn
F1 (i)

,_\,l;ﬁnmmn FEFORY |
is

play is blank deletes the function in the Function

"*Executing the store operation while the dis
Memory yau specify. T

B Variable Data (VAR) Menu
The VAR menu lets
*Graph ranges
*Zoom factor ratios
*Graph functions
*Statistical data {using the STO Mode)
‘sLinear equation coefficients and solutions
*Quadratic equation coefficients and solutions
=Cubic equation coefficients and solutions '
*Table & Graph table ranges, table lists,

you recall the following types of. data,

‘and table contents
® To display the VAR Menuy
SHiET) VAR

I R B2 8 a6 =

The fallowing are the data types that can be selected from the function menu at the bos--

tom of the display. Press the fungtion key below the data type you want to specify. .
EIRNG) ... '.‘_Grap'hl range data (page 18y S

F(FCT) ..... - Zoom factor data (page 211)

ENGPH} Graph finction’ data {page 176)

[FA(STA) Statistical data* (page 96) )

[FE(EQU) -.. Linear, quadratic, and cubic equation data (rage 142)
FE(TBL)

Table & Graph data (page 256)
*This funetién menu item appears only when STQ is specified

in the Statistical Data Storage (S-data) Mode set up display
(page 23},




- I . .
* To recall graph range data To recall a graphic function

R IR . s R : N GP ) ;.: ]
EWEENG) |eomerm sy | f . e, Be®n

G R G !

Press the function key below the graph type you:want to recall.

Press the funciion key below the data type you want to recall. ! [F_TI(Y) -+.... Press [F1) before inputting a value that identifies a rectangular
~ [E{Xmn) -+ X-BXiS minimum } o ccoordinate graph function:
B (Xmx) -« - X-axis maximum ; E](r) ...Press [2): before inputting a value that adennfles a polar coor-
[E3)(Xsc) .. . ¥-axis scale ’ o - dinate graph funetion.
: 03) advance 1o next range data menu ! ci B ..., Press [F3) before mputtlngavaluethat identifies an Xt parametric
e ! o ’ graph furction. * .
! 231 R Press [F] before inputting’ a va]ue that identifies an Yt parametric
}
graph function. = . o - o
CBR L ey | ; , o SR T
8 8B 8 S “To recall rectangular function y=2x2_3, which is stored |n memory Io-
G p-axis minimum ) catmn Y2 using the following range parameters {page 131)
FERIYMX) o y-axis maximum
[F)(Ysc) ... ... y-axis scale : ) Grarh R-BI"ISE |
................... advance to -hext r data.men : m ’
() lvance to- ange menu : Thaxt
' J sclfl
_ : B szn:ES
‘ | max:
©) _ o feselrl
o { L |NiThRG
T, ¢ minfmum . - o . o . T
T, 6 maximum .. : . . - -m- . o F
T. 4 pitch ;  BePHEWEED .
j
® To recall zoom factor data . e e L e :
RS @(FCT) o ! \\/
" Press the function key below the data type you want to recaII L i o )
FGXR) i x-axis enlargementtreductlon factor LT ! Py I . t
EI(YTt) e y-axis enlargemeni[redqction_!aqtor : S { To recall statistical data
. PR o ':\... - . b .
- N | - _(STA)
! [ . Ve . P . @ @
. Press the function key below the data type you want to recall.
- IE](DTx) Single-variable or paired-variable x-data
.. Single-variable or paired-variable y-data*

@(DTf)

Single-variable or paired-variable number of data items

*This function menu item appears only in the Régression Mode
(page 103).
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® To recall equation coefficient and solution data

ER@mMES)(EQU) Imamama |
U @ B &) -

Press the iunctlon key below the data type you want to recall.
-FSRE) ... Linear equation {2:t0 6 unknowns) solution data
[F2)(S-CF) .. Linear equation (2:to: 6 unknowns) coefficient data*
[F)(P-RE) .. Quadratic and cubic equation solution data
[Fal(P-CF) Quadratic and cubic equation coeflicient data*

*These function menu items appear only in the Matnx Mode
(page 118)

* To recall linear equation solution data”
While the equation data menu |s dlsplayed press {F1 {S* HE) lo d|splay the Ilnear equa—

tion result menu.
|MHE-I!IIEI|

@(SRE)
B @ R E B B

Press the iunction kéy belqu_'thé data type you want to recall.
FIX) ecerernrnneieen. Solution x for linear eguation with two to six unknowns*

[E=1(Y) Solution y for linear equation with two to six unknowns*
E(2) ... Solutien z for linear equation with three to six unknowns
(1] [ Soluticn 1 for linear equation with four to six unknowns
[FE{U} -....oeveeeen. it Solution u for linear equation with five or six unknowns
FE(V) cornrccnrrerrrninns Solutien v for linear equation with six unknowns

"Memory data for linear equations with two 1o six unknowns
cannot be recalled on the'same display. - = -

[Example| To add five to solution x for the following linear equations with two
~ unknowns (page 143):

2x + 3y =8

3x + 5y =14

FI(S'RE) - _

X BEE Sim A+3 .3|

t——— ot o .

> em———

*To recall linear equation coefficient data

‘While the equation data.menu is displayed, press [EI(S CF)@] to. d|splay a matrlx of

coeﬁu:lents Note that the recalled coefficients are also stored in the Matrix Answer Memory

(Mat Ans).

*The above operation; produces an.error, .(Mem ERROR) if there is:no.linear equatmn
coefficient data to recall. u ]

To recall the coefficients for the following linear equations with. three
unknowns {page 143):
dx + y - 2z ==1 ... - B
x+6r+3x=1.
—8x 44y + = =T 7

- B)SCF). . |Sin‘1' "I;I':DE_-_fr Z
=/ Ans___L_ __E
2 ]
3 -5

*To recall quadratic and cubic equation solution data
While the. equation data menu is. dlsplayed press [ (P RE} to dlsplay the quadratucl
cubic equation result meniy. -

.@“?'F‘E) S ENEQED
. B8 B

Press the functlon key below the:data type you want to recall;

[FD (X4} Solution Xy for a quadratlc or cubic equatmn
EBI(X) .... .. Solution. Xz fof a-quadratic or cubic equathn_
[E=){X35) Solution X3 for a.cubic equation -
To multiply solutlon X1 for the fo!lowmg quadratlc equatlon by 5 (page
T 148y S e :
,\__2;2‘-|-x'__:10_=0,_ - b o7 .
_[E(PRE) [PTy ¥1ix5
" FBEE 18

ENERAERA




® To recall quadratic and cubic equation coefficient data -
‘Whilé the equation ‘data ‘menu & displayed, press [Fa){P- CF)2 to-display-a matrix of
coeflicients. Note that the-recalled coefficients are also stored in the Matrix Answer Memory
(Mat Ans). '
‘#The above operation produces an error: {Merh ERROR) if there is ‘no quadrahc or cublc
equation coefficient data to recall.

[mportant ]

The above operation can be performed in the Matrix Mode only

To recall the coefficients for the following quadratic equahon {(page 148);

C2x24+x-10=0 3

®eEchn [FTy Coef - I

s . Ans_1_ _F_ 3]
: 1 ST

2
T N [ [

.#To recall Table & Graph table range and table content data .
While the variable: data menu is dlsplayed press EE(TBL) to dlsplay the Table & Graph
data. menu.

_EAOmE(TeL)

ERAIFRED Rk RE]Ls L5 1
B B & B @l I

Press the function key below the data type’ you ‘want to recall.

[FI{F.RA}"... ... Function table range data - & -
F3(F.RE) . .. Fuinction table contént data*
@(FLHA) . ... Récursion table range datd
E{R.RE) . ... Recursion table content data*
‘EEiLst X) ..  List X command to display table list area contents used 1o cré-

ate numeric table for function _
FEEHLSt ¥) e List Y command to display table contents of fun’ction created
IR using numeric table tist -

*These function menu items appear only m the ‘Matrix Mode
(page 118).

P i =

*To recall function/recursion table range data -

-While the Table:& Graph data menu is displayed, press({f) (F. HA) to dlspiay the function

table range data meénu or [ (FI RA) to: dlsplay the recurston tabie range data menu

@(F.RA) . A T
R.RA .
_ﬁ,_._..,wr@( A <) - @

Press lhe functuon key below the data type you want to recall

.(F S Variable X start value
" [ENF.En) .. : Variable X end value &
EI(F.PY ... Variable X pitch*

*This function menu item appears only for function table range
) data {(when you press [ (F.RA)).

® To recall functidnlrecursion table content data

; While the Table & Graph data menu is displayed, press [/} (F.RE} or [F4] (R.RE) to display
.the table contents. Note that the recalled coefficients are also stored in the Matrix
‘Answer Memory (Mat Ans),” .

:*The above operation produces an error (Dim ERROR) if there is no functnonlrecursuon
: tabre data to recall

The above.operation glén'.be performed in. the Matrix Mcjdé only.-
To display the table contents for the following function.
y = 3x2 -2
Use the following table range parameters {(page 257).
Start=0, End =6, Pitch=1

[F2)F.RE) : F Resultl_
BB Ans_1_ &
1 0 -2
g 1 1
3 g 1]
y g 25
5 u g 5
F.RAJF BER. Rl REN= 2Lt




# To recall the table list area contents and table contents of a function
, You can use [Fg(Lst X) to display the table list area contents that:were used tocreate
‘a nurneric.table for.a function. You can also use EE)(Lst Y) to display the table' conténts
of the funclion that was created using a numeric table list. o
- *This operation can be performed in the MAT Mode only. \ -

To display the contents of table list area X2, which was used to create

the numeric table for the Iunclmny = x2 - 3. The function :s stored m
area Y3 (Page 258).- s AR

EslLst X)(2) |'L15‘L HE._

-

&g

*The table list area contents or numeric table contents that are recalled usmg the above
operation are stored in the Matrix Answer Memory (MAT Ans).

»The above operation produces an efior (Dim ERROR) if there'is no table list area con-
tents or numeric iable coments o recall

4

BRI | *Number System Display Capacity
+ T il Binary " 16 digits
Octal, . . S .11, digits.
Decimal 10 digits
Hexadecimal 8_ digits

1-6 Using the BASE Mode I

AP

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

‘hexadéecimal values. You' should also use this mode to converl between number systems
-and for Ioglcal operations: -
:*You cannot use scientific functions in the BASE Mode.

*You can use only inlegers in the BASE Mode, so fractional values are not allowed. If
© you input a value that includes a decimal part, the unit automatically cuts off the decimal.
*|f you atternpt to enter a value that is invalid in the number sysiem (binary, octal, decimal,
‘hexadecimal} you are using, the calculator displays an error message. The following shows
the numerals that can be used in each number system.
“Binary: @, 1 :
Cotal: 0,1, 2, 3,4,5,86,7 '
Decimal: 0,1, 2,3, 4,5,6,7,8,9
“Hexadecimal: 0,1, 2, 3, 4,5, 6; 7,:8,9, A, B, €-D,E, F. - it ae o

R

_,-The alphabetic characters used in the hexadecimal number appear deferentIy on the
. display:to distinguish ‘them from text characters.

Normal . Text: A, B, C, D, E; F
Hexadecimal Vafues: A, B, €, D, E, F
*Negative binary, octal, and hexadeclmal values are produced using the two's comple-
ment of the original value. )
*The foliowing are the display capacities for each of the number systems.

sThe foIIowmg are the calculation c:apacmes for each of 1he number sys!em

Calculation Ranges in BASE Mode
Binary Values

Positive :0 = x = 111111111111111

Negative : 1000000000000000
Octal Values -

Positive :0 < x = 1?77777?77?

Negative : 20000000000 = x 8 377777IIVIT
Decimal Values

Positive :0 = x < 2147483647

MNegative: — 2147483648 = x = -1
Hexadecimal Values

Positive :0 = x = 7FFFFFFF

Negative : 80000000 = x = FFFFFFFF

1111111111111111




" To enter the BASE Mode Ce .
nghhght the BASE icon:on the Main Menu and then press@l

"~ [ _RUN -~ BFISE ,,H
BHSE ~iDEC ..
. D-“'CF'}”M-DISF*

567
-8l
[ [(] 3  J Set up display {page 21} -

Pressmg EI whlle the above dlsplay is shown causes the followmg functlon menu lo appear

T RUH ~ BASE-N
BASE_ ¢DEC -
[f-D/Eeyi-Dise

b iy
o =k @ @ - B -
The following are the number syslems that are avallabie - ‘
[ (m]=Te; [ decimal 2
(G (1= R, hexadecimal
"[F(Bin) biriary
F(Oct). ... cctal

EBld~0o) ...
FE(LOG)

.. Number system specnflcatlon menu
Logical operation menu - - ¢ 5 -

® To set the default.BASE Mode number system
To set the default BASE Mode number system to decimal -

F)(Dec)EE ERRR Dec

B

¢ To convert a displayed value.from: one: number: system to another -
To convert 1 0385 (default fiinber system) to it§ hexadeclmal value

---@-@ —

i
[WEEAIN

@(Hex)@_ . PEBRB4E

¢ To input values of mixed number systems
[Example| To input 1,0385+ 25Cw + 1 1011 + 230, when the defauilt number system

is decimal
_ (Dec) Dec -
- DBEAEE - . 1sss+h25c+h1m11
FECEEE)EDE w023 e
LOOBEEZEE 1689
Ld [ b ]| o B

B e-8-& -

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

(G [(=) R decimal value
(GE[{1) BTN hexadecimal value
(1] () TN binary value

PRI (1 (5) actal value.

® To input logical operations
To input and execute “1204 and ADy”. ... .

F2)(Hex)BE Hex
EBF2)(Hex)Es) aaalsaaa

(1(2){0]iFsl(LOG)E}and) 1 EaandHI}
(A)(D)fes) - EBEEBIEB'

The following are the logical operatlons that can be mput from the above menu.
(E{Neg)
([E={Not)
[E3){and)
[E(or)
FEl{xor) .
[Es)¢xnar)




(D Abbreviated multlpllcahon format in front of Type B functions
. 2v3, Alog2,.ete. . - - F e e e
.Permutatlon comblnatlon . R K

1-7 Graphlc and Text Dlsplays

The unit uses both a graphlc dlsplay and atext display The graphlc dlsplay is used for

graphics, while the text display.is used for calculations and instfuctions. The contents - "’P‘"V_"C_{"_ A ;
of each type of display are stored in independent memory areas. @, = E e R T R R

. .:I_ . . +, - . i BT CEE . N - v i HEE RS . o o i 3
‘#To switch between the graph[c display and text display | i @and - '

Press the E key. You should also note that the key operations used to clear each type ] EASE Mode only

of display are different. @or xor, xnor

® To clear the graphlc dlsplay N _.' i L W B ! -rvl\g;snwfulzguons with the same prlonty are used-in sen‘os e)\<ecuhon is performed, irom
Press-B(ED(Cls) 4. T o I ? e 1nV120 — eIin(+120); '
& To clear the text dis'p'lay . Otherwise, execution is from left to right.
Press [ o S . . . S
Pressing BB whilé a graphic display is shown-switches t0 a cieared: text ‘display. Note that | *Anything contained wnthrn‘pofodtheses receives-highest priority. ;
thls does not apply in thecase. of the Dynamic Graph dlsplay ‘ T 7 : 2+3x(log sin272 +6.8)=22.07101691 (angle unit = Rad)
. :: Le g P ;

R L B i - T - i

1-8 Technical Information ! I
— - : O, 1o

This section provides information-on the internal workings of the unit. . -~ ... -7 ) ® Y "

ECalculation Priority Sequence Co e RIS

This calculator employs true algebraic logic to caIcuIate the parts of a formula in the

following order;

(DCoordinate transformation R
Pol (x, »), Rec {r, 8) e e e ol

XL

Differentials, mtegratlons, 2 calcutations = & :

-~ didx, fdx, E -
@Type A functions - o

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

Cx? xixl o v ENG symbo]s . . :
@Power.frooi g )
PN T : : '
@Fracllons : : : Ly SR
lafre SR e 3 ‘
@Abbrewatep multlp!lcallon format in front of =, memory name, or variable name; T T T S

recursions ~ . R B Lol
2o, 5A; 35im X, Ximin) F Start, &, Feter 7 S m T e '
@Type B functions : ;

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

v, ¥, log, In, €%, 10%, sin, cos, tan, sin~', cas~", tan"", sinh, cosh, tan L sinh1,

cosh™, tanh~', {—), parenthesis, (following i |n BASE Mode on]y)d h, B, o Neg, Not

{also Mat Det, Ten in the MAT Mode only) P R
56 LS 57

et gt




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

Stk EERDE
Bytes 26

G

Nuiriieric. Value' Stack

~ Command Stack = = .2

® |20 aj|.x
@ | 3 @
@ | 4 @ (¢
@5 @ | +;
® | 4 B | x|
: B | (:
+ .

#Calculations are performed according 1o the priority sequence described on page 56.
) Once a calculation is executed, it is cleared from the stack.

| Storing a complex number takes up two numeric value stack levels.

*Storing a two-byte function (page 59) takes up two command stack levels.

W Value Input and Qutput Limitations

The allowable range for both input and outpul values is 10 digits for the mantissa and
2 digits for the exponent. Internally, however, the unit performs calculations using 15 digits
for the mantissa and 2 digits for the exponent.

[Example] 3 x 105742857 =

EEEERDE . [EESeT
42957,
EERNREEEEDE |35 7oaonsy
| 0. 1428571428

#Calculation resulis:that are greater than.101° (10 b:lllon) or: Iess than 10 -2 (0 01) are
- attomatically. displayed in. exponential form.
*Values are stored in memory with 15 digits for the mantissa and 2 dlgrts for the exponent

llnput Capaclty I IL [P L SPCT I St et
This unit hasa 127-byte areator execuhon ‘of calculations: Each llme you press anumeric
key or arithmetic operatlon key, one byt‘ of memory |s used In addltlon the’ followmg
functions take up two byles eagh™ ™ i

ed/dx(, T ( R T Tk AT R R T
sMat, Det, Trn (in the MAT Mode)
*xROW, *ROW +, ROW +, Swap (in the PRGM-MAT Mode) v

*Y, 1, Xt, Yt, Sim X, Sim Y, 8im Z, Sim T, Sim U, Sim V :8im-Coef,-Ply Xi, Ply Xz,
.. Ply Xa, Ply Coef {in the VAR, Mode)
'j_’ =-Xmm Xmax Xscl; Ymin, Ymax, Yscl Tﬁmm Tornax, Tﬂplch
© DT (in the VAR Mo )
*F Result, F Start, FEnd F Pltch R Resull RStart Fl End H Frtch LlstX LtstY
(in the VAR Mode)
=i, Arg, Conjg, ReP, ImP, (in the CMPLX Mode}
. Gy, Geep Ry Gy, @4, @ (IN the TABLE-RECR Mode)
*Orange, Green-{in the COLOR Moda) R

c't,' Yict, DTJ'r' DTy,

A éalculation ¢an consist of up to 127 bytes. Whenever you mput the 121st byte “of any
calculation, the cursor changes from "_" to ““M"" on the display to let you know-that
you are runnirig out 'of megmory:- If you stll[ need to input-more, you should divide: your
calculation into two or more parts.

Note
*As you input numeric values or commands, they.appear flush left an the d|5play
Calculatron resulls on the other hand are dlsplayed flush. nght -

B Overfiow and Errors

Exceeding a specified input ar calculatlon range, or attemptmg an rllegal input causes

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

ble while an error message is d|splayed The foIIowmg events cause an error message

to appear on.the display. . e

*When any result whelher mtermedlate or fmal or any value in memory exceeds
+9.999993938 x 10% (Ma ERROR)

*When an attempt is made to perform a functlon calculallon that exceeds the mput range
(Ma ERROR]) {see page 361) s N

*When an illegal operation is attempled during statistical calculallons (Ma EHROR)
For example, attempting to obtain ¥ or_xon witho(t data input.

*When the capacity of the numeric value'stack or command stack is exceeded {Stk ERROR)
For example, entering 25 successive (T, followed by 2EBSEI4E.

*When an attempt is made to perform a caloulation using an-iliegal formuia (Syn ERROR)
For example, SEIEI3[EE.

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




+*When an’'illegal-command or-function argument is used {Arg: ERROR) :
sWhen an attempt is made to use an |I|ega| dImEnSlCll'l durlng matnx catculatlons (Dum
CERROR) ¢ ofmis Somns ariamn s b 7 4 e

Notes

*0ther errors can accur during program execution. See page 358, for details. .

- Most of the calculator’s keys are inoperative while an.error. message is dtsplayed You
.can resume operahon using, one of the.two fol!owmg procedures .

+Press the key to clear the error and return’io normal operation. . P

*Press @ or (® to display the error (see page 34). T

I T TN
HIRS - PR

EExponential Dlsplay

During normal calculation, the unit is capable of: d|splaymg up to 10 dlglts
exceed this limit, however, are automatically dlspiayed in exponentlal format' You can
choose.between 2 different types of exponentlal dlsplay formats T B R
Norm 1: 10-%0.01)> | x| | x| 2i0% *~ Lo

Norm 2: 10-%(0.000000001) > |x| |-z 101

Use either of the following procedures to swutch between the two exponentlal dlsplsy for-
mats between Norm 1 and Norm 2.

.=in the COMP Mode, press .(SET) or I@- for the set: up edit dtsplay -Next, press
{®®E(Nm).. i Colrn
*Press. B@S to: dlsplay the dtsplay format menu. Next press @(Nrmj.

Pressing @ik displays the current mode settings.

S5.E-@3

;t:ézut);@' _i' 1-2@!3

{Norm 1 display formet}m‘

1+2688 g
_'B Ba

5 (Norm 2 dlsplay format)

How tp _mterpret exponentlal f_ormat

[ZElz

L zs+1 of

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

1.2e-3

1.2e-83

Mantissa Exponent

1.2e-03 indicates that the result is equivalent to 1.2 1373, This means that you should
move the decimal point in 1.2 three places to the left, since the exponent is negative.
This results in the value 0.0012.

ECalculation Execution Display

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

r n
-

T
Y/

MWhen Errors Keep Occurting...

If you find that errors keep occurring when you try to perform an operation, use the fol-
lowing procedure to hring the calgulater back to its initial settings and try again.

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

2. Press [F8(SET) or EEH to switch to the set up edit display, and then press @[F)
(Deg)Es to specify degrees.

3. Press ®E)(Nrm)E to enter the Norm 1 Mode.




Manual Calculations

2-1
2-2
2-3.
2-4

25 .

2.6
2.7
28
2.9
210
2-11

212
213

Hyperbolic ‘and Inverse Hyperbolic Functions

Arithmetic 'Calchiati_ons

Units of Angular Measurement -
Trigonometric and Inverse Trigonorhetfic Functions
Logarithmi¢ and Exponential Functions

Other Functions
Coordinate, Conversmn

.;W_Permutatlon and Combination | e

Fractions
Engineering Symbol Calcula’uons S
Number of Decimal Places, Nurnber of Slgnlflcant

Digits, Dlsplay Format R

Calculations Using Memory
BASE Mode Calculations




Chapter 2 lI(Manual ._.(")a'lculatibns

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

unit.

2-1 Arithmetic Calculations _

=Enter arithmetic calculations as they are written, from left to right.

*Use the [ key to input the minus sign before a negative value. .-

+Calculations are performed internally with a 15-digit mantissa. The dlsplay is rounded
1o a 10-digit mantissa before it is displayed.

Example Cperation Display
23+45-53=—25.5 23E94.5B35369 - 255
56 (-12)+(~2.5)=268.8 _ . 56@@12E| o

oo R © E2.5e | 268.8
12369><7532x74103_—= 12369!37532. ‘
6.903680613% 10" : 74103. '6.903680613e+12
{6503680613000) T T
(4.5%10™)x(— 2. 3x10°™) 4, 5.75!3@2 3-
=-1.035%107? S ©378EE | =+ 1.835e-03
{—0.001 035) (Norm t dlsplay 1ormat)
(2+3)x 10°=500 T2@R1E2&@ | - 500

+[[2E13ME2 does not produce the correct result. Be sure’
to enter this calculation as shown . e

*For mixed arithmetic calculatuons muluplrcatlon and division are given prtorlty over addition

. and subtraction.. ... -

Example o ' Operatlon U TDisplay - T
3+5x6=33 3.5!36.' S 33
7"><8v4‘}:5<_75'='36 ' — 78ﬂ_4!35 ' .. 36
142-3x4:5+6-66 | 1E32e33mdem@smee) = 7TV g
M Calculations Using Parentheses

" 'Exariple ‘Operation” “Display
100-(2+3) x4 =80 100R[C2E33A4E 8o
24 8x(4+8)y=29 - 2E3EIAEASE | - -~ 29

: :#The final closed:parentheses (immediately before:operation. | ;: R g
of the B3 key) may be omitted;- no.matter how, many. are| . .
reqmred P .
7- 2)x(8+5) 65 ITBZEILT_}BIB- 65
*A multiplication 5|gn lmmedlately_before an apen parenthe- . : q' 7
sis may be ommed i '
}1({):—‘"[72‘+7x-(3+6)]z ~-55 | 1080273068 -55
*In this manual, the multiplication sign is always shown.
2x8+4 . : :
1T=(2X3+4)+i5=2; 2833634085k 2
8 Lo | et
x5 =03 . - 6@04E50)E 0.3

*The above is identical to 6634 E5E.
1




‘9-2 Units of Angular Measurement

"*See page 28 for full details on specifying the unit of angular measurefent.
-s0Once you'specify-a unit of angular measurement, it remains in effect until you spemfy

“a different one. The specuficatlon is retained even if you switch power off.

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

Example | Operation Display
Result displayed in degrees y f ) .
To convert-4.25 rad 1o - " [Fn @) F) {Deg) EE LI
degrees. ' - 4.25@)(r)E 243.5070629
47.3° 4+ 82.5rad = 4774.20181° 47.3E382.5E(E |  4774.20181

R

-3 Trigonometric and Inverse Trigonometric Functions

+Be sure ta set the unll of: angular measurement before perforrnmg trlgonomeinc fune-
tion and inverse triggnémetric’ function caleutations.’

*The following calcu!atlons cannot be performed in the BASE Mode.

Example ' ~Qperation Display-
sin 63°52'41 " =0.897859012' " @O EY(Ded) Bl ‘
{063 E W (Fal(DMS)
.[E](o J ")52@(=- LY L ,
IEl(o , ")@I' . 0.897859012
B Sl s e
cos (% rad) =05 @@(Rad) N
: - BN FER3 CIEE. 85
tan(— 35gra) = -0.6128007881 R W) (Gra)E o
o R .@35@ —0.6128007881
2-5in 45° X ¢o8 65° @.@(Deg}. .
- =0,5976724775 2 B3 45 E3E= 656 0.5976724775
T
T— Can be omitted.
.
COl30° = s 1633006 1.732050808

=1.732050808

—GhH—

2-4 Logarithmic and Expon'eh’t‘ifal.__E'unétidii_éﬁ_?_!

*The followmg calculations caniiot be performed in the BASE:Mode:

‘ Example ‘Operation Dlsplay
log 1.23 (log101.23) = E1.236 | - 0.08990511144
990511144 x 1072 :
In90 (log90) = 4.49980967 E190Es 4,49980967
10"%5=16.98043652 . . E@1.236 16.08243652
(To obtain the antilogarithm of common logarithm 1.23)
e*5=90.0171313 ERED4.5E 90.0171313
(To abtain the amlloganthm of natural logarithm 4.5) LI
104 ”4+1-2'102'3 EEIAEED4E R
=422 5878667 1.2REA2.363 422.5878667
(=9 =(-3x (- 8)x({-3)x OE30]A4E 81
(—3)=81
—3*= (3% 3% 3x3)= 81 B3R -81
5.6%%=52.58143837 5.6(A2.3E 52.58143837
1
NA23 (=1237) :
=1.988647795 7 EREA 1238 1.988647795
—67— A340087-13




2_-5 Hyperbolic and Inverse Hyperbolic Functions

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

. - _.Example . Operation Display
sinh 3.6 =18.28545536 ERERED (HYF) o
' E(snh)3.6E8 |  18.28545536
120y o
cosh (_)_0.7953654612 ERERED(HYP)
- M5 o _ 0.7953654612

|- E={esh~ "\ [D20E31500==

Determine the value of x when tanh 4x=0.88

.~ " “1.
= tanh ™ 0.88

4
=0.3439419141

(] ) (F1) (H Y P

E{tnh-")0.88E34E

0.3439419141

2-6 Other Functions

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

Example Operation Display
V2 + V5 =3.65028154 B0 2 EBER )5 60 3.65028154
(-3P=(-3)x(-3=9 _ MOE130)EIE 9
~82= —(3x3)=-9 B3EE -9
2?37+ 4% 5%=54 2@ 3
4F A5 EE 54
_11 —12 O3EmEa4EmE0)
373 12
B{=1xX2x3X.... xB) 8 FN®AF2) (PRE)ED (x) 22 40320
=40320 . : :

3 57=-3 - ERFE27E - -3
What is the absolute value of
the common logarithm of%?
; Iog% | =0.1249387366 EEmEHNUM) :

i ’ (F(Abs)a (O3 46D 0.1249387366
What is.therinteger part of  [EwF) () (E3) (N UMY
-3.57 B(n)=)3.56 -3
What is the decimal part of 5670 () [E=2) (NUM)
-3.57 E)(Fro)33.5689 -0.5
What is the nearest integer {SerT) At (P2 {N U M)
not exceeding — 3.57 FE(Intg)[@3.55 -4




2.7 Coordinate Conversion

sRectangular Coordinates

»Polar Coordinates .+~

sCalculation results are stored in-value memories | and J.

| J
Pol r [
Rec X y

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

Example Operation Display
To calculate » and ° when @0EEFE) (Deg) E
x=14 and y=20.7. [ (W 8 (COR) (F (Pol)
' A40120.700E 24.98979792 (r)

(Continuing} (PRI [

* 0 [ (£} (DMS) ) (773 |

55.92839019

. '55°55'42.2" (§)

2-8 Permutation and Combination

*Permutation -

nPr=

(n—r)?

*The follpwing-calcula'tions cannot be performed in the BASE Mode. -

sCombination . .-

Example - Operation Display
To calculate the possible
number of different arrange- 1.0 &F) (W) [F2) (PRB) :
ments using 4 items selected [F2)(»Pr) 429 5040
from among of 10 items. :

" 10P4=5040
To calculate the possible
number of different combina- 10ERERE)(PRB) |
tions of 4 items that can be E(nCraEE. 219
selected from among 10 '
items.
10C4=210
4
s




2-9 Fractions

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

the denominator.

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

Example Operation. Display

2 1 13 y .
543773 2@ 5E13 @ 14 3.13.420
=3.65 ) {Converslon to decimat) (=%} 3.65

*Fractions can be canverted to decimal values and vice versa. '

456 _ 11 i .
34 78 = 13 (Reduced) 34560781 81111413
{Continuing) BT fx) 115413

*Fractions and improper fracti

ions that can be reduced become

reduced fractions when you press a calgulation command key.

Press @A)y to convert the
1o, 1
2578 T 4572
=86.066202547x 107

«When the total number o

value 1o an improper iraction.

1@2576 631 E4572

f characters, including integer,

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

3%05=025
*Calculations containing bot|

culated in decimal format.

—_
]
-y
~l

wl—=
Al

1682855

h fractions and decimals are cal-

1EG 131340

sYou can include fractions within the numerater or denomina-

tor of a fraction by putting t
.parentheses.

he numerator or denominator in

6.066202547e-04

{Norm 1 display format)

0.25

14547

2.10 Engineering Symbol Calculatiohs ‘

Input engineeting symbols using the’ Englneenng Symbol Menu from the MATH Menu,
as described on page 38. S .

Perform the following operaiion iolchange a disﬁiayed value to é cbrrésponding Engineering

Mode. .
- - | e
Ens

(Ea)(Eng)Eq) -

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

and standard (non-engineering) format.

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

-The following calculatlons cannot be perlormed in the BASE Mode

Example Operatlon . Display
() B58 (£3) (Eng) £2)
999k (kilo) + 25k (kilo) 999 (R R Fel{SY M) E(O) :
=1.024M (mega) (k) E325FE)(KER 1.024M
@R@EsAED (Eng) @8 1024000
_ - 6 P E (Eng) B9
9+ 10=0.9=900m (milii) IEN100E 800.m
(Converts the disblayed value to-the next higher engineering
unit, by shifting the decimal pomt lhree places 1o the right.)
' - EENG) | 0.9
FB(ENG) 0.0009k
(Converts the displayed value to the next lower engineering
unit, by shifting the de’cirnal point three p!aces to the left.)
v o EHENG) 0.9
[FS)(ENG) 900.m
[FE}(ENG) 900000..
FIENG) 960.m

i




2 11 Number of Decimal Places, Number of Significant
Dlglts, Dlsplay Format

-See page 29 for details on specltylng the number of demmal places
«See page 29 for details on specifying the number of significant dlglts
*See page 30 for details on spegilying the display format.

_ Example Operation Display
100 + 6= 16.66666666 ... 1008366 16.66666667
{4 decimal places) i) BKF [E7)(Fix) 4 ) 16.6667
' : lCanceIs specification) (F3)(Nrm}){8g) 16.66666667
(5 significant digits) [F2) (Sci) SEs) 1.6667e+01
(Cancals spedification} (E3} (Nrm} B2 16.66666667
oDispIaye_d values are rounded off to the place you specify.
200 +7x14=400 20057“14- - 400
(3 decimal placss)@E-Eﬂ(le)3. 400.000
(Calculation cuntinueL using disp!ay capacity of 10 digils)
2008076 28.57
E| Ansx_ -
_ _ 14 400.000
If the same c¢alculation is performed using the specifled
number of digits:
_ 200837 28.571
(The value stored internally is cut off ta the number of der:lmal
places you specify.)
@m@(muw-(nnd)@ 28.571
Ans x _
1468 399.994
{Cancels specmcatlon)--[ﬁl(Nrm). 399.994

2-12 Calculations Using Memory.

*See page 40 for details on value memories.

*The same result can be produced by entering [M9EAGED3

DEOKN7E20R8 D,

Example Operation .- Display

.- 193. 2 ER =) (A B 193.2

193.2+23=84 Er (A 236 | 8.4
193.2 - 28=6.9 - ER(A)E 28 6.9

9%6+3 )
T7-2x8 =1.425 96633 F =) EmE)EE 57
| O7E20R8E=
. 40
(r) (B ] K (e () )

1.425




2-13 BASE Mode Calculations

EConversions

Operation

#Logical Operations

*See page 55 for details on the logical operations menu.

. Example . Display
FE0{BASE) EEEE
To convert 2As and 274, to B (FD (Dec) [ 1)
dectmal S B~ 0@ m 286 a2
F)(0) 274 ED 188
To convert 12310 and 1010z  OEDE(Hex)B2 00000000
1o hexadecimal Bd~o)Ed) 1236 000000718
F){6) 10103 0000000/
M Negative Values
Example Operation Display
ewl (BASE) (e )
Negative of 110010, [BE (Bin)E | @@00000000000000
ED{LOG)[ET)(Neg)
11001009 | 1111111111001110
B Arithmetic Operations
Example Operation Display
[Bi(BASE) RaEs
B2 (Hex)Ed 00000000
1235 X ABC16=37AF 44 (5)(d~ o)) {0} 123 E4
: ABCEg 00037/AF4
=2280844 [EB)E] (Dac)Eg) 228084
76545 1219 = 334.33333334¢ BE)(Dec) e ')
=516g Fs)(d ~ 0)Fal{0) 7654
129 334
[ET](Fa) {Oct) [E€) Qoeo0000516

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

Example Operation Display
(Fe{BASE) e
B (Hex)(eg 00000000
1915 AND 1A5=185 19[FE){LOG)[FEl{and) 1A 00000018
B ETF){Bin)EE | 000000000¢000000
11102 AND 363=11102 1110[F)(LOG) ) (and) BT
(Fs)(d ~ o}(Fal(0) 36 | 0ODA0OQ00Q0001110
BEEmF{Oct)Ed 00000000000
23z OR 613=63s 23 (Fe){LOG)[Fa){or) 61 00000000063
MEDE) (Hex) B9 00000000
12016 OR 11012=12D1s 120FE{(LOG)FE){or) BD
: EEl(d~ o)) 1101 E3 00000120
[MEmFEs] (Bin)Ed | 0600000000000000
1010z AND (Aig OR 74¢)= 1010Fs(LOG)[F){and) '
1010z [OEDFE{d ~ o) F2(h) A B
E(LOGHES) (o) EIDE] (d ~ o)
F{h) 70JES | 0000000000001010
M EDEz (Hex)Eg 00000000
515 XOR 315 = 615 5(LOG)@(XOF)3@ 00909006
WEDFKHex) B2 00000000
2A1s XNOR 5Dqg= 2A[F8(LOG)FE (xnor) SDEE) FFFFFFS8
FFFFFF88,¢
R [Em)(F2) (Oct) [B5 20000000000
Negation of 1234¢ (FE)(LOG)[F2(Not) 1234 B3 37777776543
BB ()(F2} (Hex) B8 00000000
Negation of 2FFFED;s [F8)(LOG)[F2)(Not) ‘
2FFFEDE FFDO0A12
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Chapter 3 [|l[Differential, lntégration, and T Calculations|

3-1 How the Unit Calculates Differentials

The following is the input format for differentials:
R f ) (e D Ax(1]
Increase/dacrease of x
Paint for which you want fo determine the derivative

d/dx(f{x), a, Ax) = %f(a)

‘The differentiation for this type of calculation is defined as:

fa+Ax)—flg)

S@=lim =

Ax—0
In this definition, infinitesimal is replaced by a sufficiently small Ax, with the value in the
neighborhood of f* (@) calculated as:
Sla+Ax)—fla)

T fla)= i

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

Y
ay r=fx)
Ax
Fla+Ax)—fle— Ax)
vy
Ux
X
o a—Ax 'S a+ax

The slopes of point a and point a+ Ax, and of point ¢ and point @ — Ax in function y=7{x)
are as follows:
fa+ax)-fla) _Ay, Sl —fla—Ax) v
Ax Ax Ax X

1 In the above, Ay/Ax is called the forward difierence, while. ¥y/ Vx is the backward difference.
i To calculate derivatives, the unit takes the average between the value of Ayle and vyi Vx,
thereby providing higher precision for derivatives.

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

: s Sfla+Ax)—fla) f(a)—f(ﬂ—Ax)
ro-g(F 5 )
_flatAx)—fla—Ax)
- 2ax

HTo Perform a Differential Calculatlon

To determme the derlvallve at pomt x=3 for the functlon y=x 34 4x2y
x—6, when the increase/decrease of x is defined as-ax=1e—5,

Input the function f(x). dfc-lx T ::{:"”"3-1-4:»: 3 +H—5
;T 78| O PN IR + I ?—
[+ [ — 5

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

odrdx H““3+4b€ TTRG

@E] P o
! o Iﬁput Ax, which Is the increase/ dfdx (.H-‘\3+4}¢] 2 -l.-}::—ﬁ.
; decrease of x. - 2 32 1E-5)
’ OEEEO .
& L [EERRIIARETR g
. : S » 1E-D)

=,

«X is the only expression that can be used in the function f(x). If you use any other varia-
ble name (A through 2, r, or ), that variable name is regarded as a constant, using the
current contents of the corresponding value memory in the calculation.

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=a, which you speci-
tied as the point for which you wanted to determine the derivative.

sIn general, calculation precision is %1 at the least significant digit of the result.

— L . N -




B Applications of Differential’ Calculations _ o

s Differentials can’ be added, subtracted, multiplied and divided with each other.
i ). Lty =g '

S@=ra, e
Therefore: ] : )
Fr(a)+g'(a), frla)xg'(a)

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

2% f{a), l0g(f*(a)) _ L _ |
#Functions can be used in any of the terms (/{x}, a, Ax), of_a differential.
2 (sinx -+ coss, sin0.5)
dx
«Note that you cannot use differential, integration, or I calculations inside of a ditferen-

tial calculation term.

f,

*Pressing B8 during calculation of a differential (while the cursor is not shown on the
display) interrupts the calculation.

_sAlways perform trigonometric integrations using radians {Rad Mode) as 1hg unit of angular

measurement (page 28). _
eDifierential calculations use value memories F through H for storage, deleting any con-
tents that- were previously stored. This also means that you cannot use these value

- memories during differential calculations.

Value Memaory F G H
Data Stored . L@ Ax df (@)/ dx

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

—82—

3-2 How the Unit Calculates Integrations o
The following is the‘input ftl:rma‘t'for iﬁtédrétion;: R \ .

ERE S () (B DD . . . -
L———— Number of Divisions (value_for n.in N=2, n'is

End Point 2N integer from 1 through 9) -
Start Point :

JUe abm) = [0 f0gde N=27

T f(b) y?f(XJ» v

Areaof [*rix)dx is calculated

=d
T om
o

——— ———— )

N number of divisions

Integration calculations are performed by applying Simpson’s Rule for the'f(x) function
you input. This method requires that the number divisions be defined as N=2", where
the value of » is an integer in the range of 1 through 9. If you do not specify a value for
-n, the calculator automatically assigns a value’in accordance with the integration being

performed. . "~ - . :

:t\s shown in the iflustration above, integratidﬁ caleulations are performed by calculating
|ntggral values from & through & for the function y = f{x) where asx=h, and f(x)=0*.
This in effect calculates the surface area of the shaded area in the illustration.

™if f{x)< 0 where e=x=#, the surface area calculation produces negative values (sur-
face areax —1). : '

Also note that the caiculator uses the foliowing value memories to store data during in-
tegration calculations.. - I L . T

yqlug _M’emory . K L M - N

‘Data'Stored - [ # &7

e

LT
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MEREDEIEE - -

HETo Perform an Integration Qalcul_ation :

. . - . . .- ) 5 N .t
. To perform the integration calculation for the function e+ 3x-+4)dx

Input the function f{x). » J_‘(-EHE-I-'S}::.].*',: - o l _

&7+ e
Input the start point and end F{2x2+3}€+4: 1, Sﬂel
point. ] ;
OEEE :
Input the number of divisions.’ | I(ERE+3H+4a 1,5:6
@ :"" H T The result takes a
_ Voo ) few secands 1o
E o . appear on
= {CZKE +\3:’€-+471: 5.6 d'i;;:ﬂay. the
A34.666666T]
You can confirm the parameters of this calculation by_re.t':allin‘g‘the values stored in the
value memories. T e
K. _
§ - S v L‘ - ' b
EOE 5

i .
«X js the only expression that.can be.u

the most appropriate value.

* iz4.e660667 .

b R Y A
ou use any other varia-

sed in the function f(x). If

ble name (A through Z, r, or 8, that variable name is regardbd asa constantv;,using the

ing- - in the-calculation.-
current contents of the corresponding-value njemory in '
en and parentheses may be omitted. If you omit », the calculator automatically selecis

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

M Application of Integration Calculation - - P
*Integral$ can be used in addition, subtraction, niultiplication and division. -

,f;b;f(x)dx+ﬂdg(x)dxs“'

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

[Example] 2x [*f{x)dx,
log (["f{x)dx)

sFunctions can be used In any of the terms (f(x), a, b, }1) of an integral.

[Example] [7gS (sinx +cosr)dx

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

f

*Note-that you cannot use differential, itegration, or T calcylations inside of an integra-
tion calculation' term. .~ ) ; ’ T

.

«Pressing BB during calculation. of an integral (while the cursor is not shown on the dis-
play) interrupts the caicutation. : ' ’

*Always perform trigonometric integrations using radians (Rad Mode) as the unit of angular
medsurement (see page 28y . o )

*integration calculations use value memories K through N for storage, deleting any contents
that may be aiready stored. This also means that you cannot use these value memories
during integration calculations..c %~ { .o, 1. Sl
In addition to the above, the value that represents division beginning point ¢ is stored
in value memory X following completion of the intagration calculation.

=This unit utilizes Simpson’s rule for integration calculation. As the number of significant
digits is increased, more calculation time is required. In some cases, calculation results
may be erroneous even after considerable time is spent performing a calculation. In par-
ticular, when significant digits are less than 1, an ERROR {Ma ERROR} sometimes occurs.

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




L.
1
«Note the following points to ensure correct integration-values. - T ' g ' - - -
{1) When cyclical junctions for integration values become positive or negatwe for differ- | 3 3 L Calculatlons
ent divisions, perform the calculation for smgle cycles or divide between negatlve
and positive, and then add the resulis together: : . x ‘ e : To perform £ calculations, select ) (£() from the Probabmty.rz Fiinction (F'HB) Menu
: (page 39) and input the folfowing = calculatmn formula.
. o . . EBHE(Ya:HkDe@DB0 y
flay - v ’ . Last term of sequence (o]~ '
Initial tarm of sequence (ax}
Variable used by sequence fax}
Positive ! -
part (5) H ; 8
x Z(ax, k, Q:B):Eﬂk T
. o : -0 . : : : i::ﬁu'a‘mn .is the calcufation of 1he partlal sum of sequence law], usiﬁg 1he following
: i 2. - - . . .. e
[ recrdx= [ reyae (- . ) dx) ,
1 L — S=ax+avi1+ o +af= T gy
=

Positive parl (§) Negative part (5} K

(2 When minute fluctustions in integration divisions produce large fluctuahons in o ’ o L
integration values, calculate the integration divisions separalely(dlwde the'large fluc- lExampfe E Calculatuon s S

_{uation areas into smaller divisions), and then add the results together. .
To calculate the followmg

E K2 - 3K
ZKe-3e

* - (DM (F2)(PRB)".
e _“@(E()-@IH@-E
S

(Input sequence fax})

EREE . ERTSE R

(Input variable used by
sequence (ax])

@EGE0] ZCKB-3K+5,K, 2.6
(Input the initial term of - l

sequence [a:) and last term
of sequence [a:}.)

&g
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*You can lise enly once variable iri the function for input. sequente {ax}.
¢|nput integers only for the initial term-of sequence {a.} and last term of sequence Tax).
-Ciusmg parentheses may be ommed .

t . . oo ‘ Iiiv

M T Calculation Applications

® Arithmetic operations using - calculatlon expressmns
Expressions: Sn= T dyy Ta= > by
k=1 k=1
Possible aperatlons Sn+Tn, Sn— Tn, etc.

AT . e i e

L Artthmetic and functlon operatlons usmg E calculatlon results
2 xSy, log(Sn), etc. :

® Function operations using £ calculation terms (a4, k)
r (sink, k, 1, 5), etc. '

-Notethatyou cannot use differential, mtegratlon orEca!culahons mstde ofaEcaIcuIa-
tion term. St L Ts : R

EZ Calculation Precautions

sMake sure that the value used as the final term 3 is greater than the Value used as the

. initial term «. Otherwise, an Ma ERROR will-accur. S .

*To 1nterrupt an ongoing E calculation (|nd|cated whien the cursor is not n the display),
press the (@ key. s

)

4-1 Before Beginning a Complex Number Calc'ulatidhi_ .

4-2, Performing Complex Number Calculations:

43 Complex Number Calculation Precautions




Chapter4 liComplex Numbers - | el ] i)z -

ThIS calculator is capable of performing the following operatlons using complex numbers. ‘ ' o ':2+i":'$€{2‘—i 3
N K 1 -+ | LT
.+ Arithmetic operations (addition, subtracllon, mulhpllcatlon division) i j - R m@aglg@

*Calculation of the reciprocal, square root, and square of a complex number
sCajculation of the absolute value and argument of a complex number
=Calculation of conjugate complex numbers

¢Extraction of the real number part

«Extraction of the imaginary number part

IRemprocaIs, Square Roots, and Squares

(5] ¥ 040~

4-1 Before Beginning a Complex Number Calculation

»I'(S

Before beginning a complex number calculation, press En@E to dlsp[ay the complex num-
ber calculatmn menu e . o

EL .'-"
ElEODEEE)DE . 1. ?5531?3@2
+El 2848457841

P} dee gt Y
[T LIRS

RF-3|Cr R EF LI

[ENG) ..o iieeeeeeeeeeen INput of imaginary unit ¢
[F2Z){Abs) .. .. Calculation of absolute value R T B
- FE(ArG) .. .. Calculation of argument Abindy Gt
) (Cnj} - .. Caleulation of conjugate . MAbsolute Value am!"!-'\rgument
FE(ReP) . . Exlracllon of real number part The unit regards a complex number in the format Z=a+ bi as a coordinate on of a
FE{ImP) i, Extraction of imaginary number part Gausszan plane, and calculates absolute value IZI ancl argument (arg)

To caleulate absohité value {) aiid srguiment (6) for the complex num-
Cowenn Lo ber 34 4ixwith the unit of angular measurement set for degrees. - -

4-2 Performing Complex Number Calculations

Imaginary Number Axis

The following examples show how to perform each of the complex number calculations 4 L------- I
available with this calculator. T e s o fe

)
5
EArithmetic Operations v |
Arithmetic operations are the same as lhose you use for manual calculations (page 64). o h ; E
You can even use parentheses and memory. I 8 ! Aoal Nurmbor A
; —~ n eal Number Axis
§ . [Example 1] (1+2i)+(2+3i)= 04- 3
! .
i .
[sclEm]E CL+2E04C2+31) | |7 7 (eEn@sE(Abs) Abs £3+diy
[OEEAEE(/)(DE 3+3i OEREE()DE@ o e
CEaEE{)DE - (Calculation of absolute valug) . .oy .=

R 5T T (P 3 T




A Ara t3+diy
BEDnemE 5% 13010235

(Caleulation of argument)

i ] mm

[

«The result of the argument calculation differs in accordance with the current unit of an-
gular measurement setting {degrees, radians, grads).

EConjugate Complex Numbers _ TR o

‘A complex number 0! the 1ormat a+ bi becomes a con]ugate complex number of the for-

mat g —bi.
e;g_o'mplex number

To calcu!ate the comugale complex numbet: for', 3

"2+ 44

ARVRE - | I | < G (ST )] ConJda (2+412 j
o EJ[ZIEIE]{(;)‘ 2-41i

' -.E""a"t"’“ °f Rea' a"d lmagmary Number PartS _ﬁ_ S

Use the following procedure to! extract real part a and imaginary. part bfrom a comp!ex
number with the format o+ bi.

To extract the real and imaginary paris of the complex number 2+ 5.

(8 (o) e[l Re P)
OEaEE0ME

(Real part extraction)

ReF (2+51> 2|

| (3 [AbgAralinRefInk
Al U . . - E] @
EEREEE(mP)  [TmP <2+5170
OEEREFE() )6 I PR b
{Imaginary part exgractlon) . e et
G

4-3 Complex Number Calculation Precautions

*The inputfoutput range of complex numbers is normally nine digits for the mantissa and
iwo digits for the exponent. If there is no exponenl display, however, the mantissa can
he up to 10 digits.

*When a complex number has more than 16 digits, the real number part and imaginary
number part are disptayed on separate lines.

*When either the real number part or imaginary number part equals zero, that part is not
displayed. ’

»20 bytes of memary are used whenever you assign a complex number to avalue memory
(page 40).

*»The following functions ¢an be used with complex numbers.

voLoxh x!
Int, Frac, Rnd, Intg, Fix, Sci, ENG, ENG arn @ T , able, dic
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Statistical Calculations,

! 5-1 Single-Variable Statistical Calcuiations. .
'5-2 Paired-Variable Statistical ‘Calgulations: TR
5-3 Examples of,Statistical Calculations .~




Chapter 5 ||| Statistical Calculations

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

Regression calculations can be perfarmed using hnear regressron logarithmic regres—
sion, exponential regression and power regression. .

No matter what type of statistical calculations you decide to periorm, you can teli the unit
1o 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 daia causes the data you inpul to be processed and discarded as soon as you-input
it. If you choose to store the data, be sure o clear memory contents before beginning
calculations.

5.1 Single-Variable Statistical Calculations ... ... . - -

‘You should use the Standard Deviation Mode to’pérform singlé-variable statistical caleu-

lations. In this mode, you can calcuiate the population standard deviation, the sample
standard deviation, the mean, the sum of squares ‘of thie data, the sum of thé'data, and
the number of data items.

B To Enter the Standard Deviation Mode without Data Storage

Highlight the SD icon on the Main Menu and then press [B.

Press [F81(SET) to make the set up display appear. Next, use the procedure on page 23
to specify NON-(STOQ) for the statistical data (S-data).

" Press [B, and the single-variable statistical menu appears on the display.

BT EUN -~ SD
S—data :MNON-
S—ararht HON-
G-Lyre 1REC-CON
Anale :les
D15Play=Hrml
M=D-/Cr>»iM-Disr
oric C IRED P
FmE B R B BE

sWhen drawing a graph for single-variable statistical data, S-graph must be set to the
DRAW Mode {page 23).

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

FHDT) v inputs data
[EJ(CL}) . .. Clears data

(1] ) . Used to input the number of data items

{F)(DEV) ..... -.-Statistical/representative menu -
B(Z) ...ervrrenrennrn. SUM data menu
-(PQH) Probab:llty drstnbutlon menu

The unit uses the followmg value memories 10 store values, D6’ not use these memones
for storage if you plan to perform statistical operations.

Value Memory :_ '_U v w
Statlstrcal Data X2 |' Ex n '

) OTo mput data s
"To input the data 10, 20, 30
 E@E (S BED
-, AOED(DT) 20E0{DT) 30ED(DT)

[Example 2] T6 input the data 10, 20, 20,30 .
1DEI(DT)20|E|(DT)EI(DT)30IE](DT)
Note that simply pressing EEI(DT) :nputs the prevrously entered data

To input the data 10, 20, 20,20, 20; 20, 20, 30
10ED(DT)20E(;) 6EH(DT)30EI(DT) '

Noie' that you ¢an input multiple-data iteims by- entermg the data, pressrng [FE)(; ) and then
entermg the number of data items.
: PAULR 9 T4 Do ST e LB e

*To delete data

_ Data lnput sequence 40@(01‘)ZDE(DT)SDIE](DT)SO.(DT) Sl
T i Iete the EOIE](DT) (Iast data |tem entered) ‘?‘ ress @(CL) L T
Data input sequence: 40@(01’)20@(07)30\51(01‘)50@(01’)'

To delete the 20[F0(DT), enter 20F2(CL).

TExample 3] Data input sequence: 3o|§||(pr)50@(nr)'1zq|§](.;), A
To de]ete the 120@( ) press _ e -

Exarnple 4 Data mput sequence 30@(DT)50IEI(DT)120L@( )31 SO
To delete the 120|E|( )31, press

_ Data input sequence: 30@(DT)SDEI(DT)120.( )31-(07)
To delete the 120@( )31 E](DT) {last item entered), press [F2)(CL).-

w Data input sequence: SO[E(DT) 120E)(;)31E(DT) 30E)(DT)
To delete the 120)(; )31|E](DT). enter 120@&(; )31@(CL)




HTo Enter the Standard Deviation Mode with Data Storage

Highlight the SP icon on the Main Menu and then press (E8.

Press [FE(SET) to make the set up display appear. Next, use the procedure on page 23
to speciy STO for the statistical daia (S-data).

Press [, and the single- -variable statistical . menu- appears on the dlsplay

BRI, . s RUN ~ SD

Ansle Des
D1SPlay.HPm1
=D+CryiM-DisF
SIERgENT ¢ joEU) B JFo
CECEE R E

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 o periorm .
EIDT) ceieeeaenne Inputs data - - - . -

. [EF(EDIT} .. ... Edit function menu .

FE(;) woenenee ... Used to‘input the number of data items - "'~
FE(DEV) ... Statlstlca!lrepresentatwe menu

[FE(T) ....... ....Sum data menu -

FE({PQR) Probahll:ty d|str|but|on menu o '

*Lx% Lx, and n data are stored in.their own memory area; and 50 they -do not use value
memories,

*See pages 109 and 170 for the formulas used to calculate standard dewatlon mean‘
and probabiiity distribution.

" *The maximum value is the largest value |nput for X whrle the minimurm value is the

smallest valie input for X ] S
«The median is the middie value of the dlstn tlon lf any, daia |tem has a negatwe value
or if it is greater than 10‘° or if the data mctudes a data ntem of 0 an "Ma ERROR"
OCCUITS. . .o, ml ity 20 alh D L - R . - '

# To input data

[Example 1] To inpuit the data 10, 20, 30
Before actually beginning data input, use the followmg sequence to delete any data that
may already be stored’inside the spectal statistical data:memory.: Bl

c@eom ___,hmm@
I N T
(BIERS) = rino | [ERERASE AL DATAYIE]

—Qg—

" [E)(YES)

10D (DT) 200 (DT) 30 (DT)
To input the data 10, 20, 20, 30 v

10(=2)(DT) 20E0 (DT)ENDT)30FL(DT)
Note that simply pressing [F)(DT) inputs the previously entered data.

To input the data 10, 20, 20,-20, 20, 20, 20, 30 .. _ Lo
10ENDT) 20F3)(; } 6ENHDT) 30F) (DT) o

Note that you can input multiple data |tems by emerlng the data pressmg IE]( ) and then
entering the nimber of dafa items." . -

¢ To edit data items stored in memory

-To change 50-to 54

From the function. ‘migny at the bottom of the SD Mode set up d!splay, press [F2)(EDIT)
to start the edmng operatlon

_ EDIT).
- [E) i) 7
@@ 1 T 1
. o C 52 I
T el so 1
- y 56 2
5 5E I
aE
[CELANETE
Em ‘ I
L i 52 I
2 52 [
3 0 1
y 58 2
5 56 1
94
DELITHS L5
& I 2
i R s B
o E SE‘ ' I H
3 su- D |-
y 58 i
5 EE |
[EELARSER
—99- A340087-13
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After you finigh editing the data, press and then [FE{CAL) (see-page 109}.

EXT . GTENEEE @ [CAl
CaEE ey T

ED(CAL) L l@mv_nm

& To delete specific data |tems stored |n memory

- To delete 54

Fromthe functlon menu &l the bottom of the SD Mode set up dlsplay press lEI(ED!T)
to start the editing operation.

EZ(EDIT) _ .
— "R £
al-:osa
£l ST
" 58 2
5 5B 1
‘ 58
[pELEN=ER
)
‘ 7 ;
EDDEL) 1 52 )
2 T
3 : (]
u 5E i
58
\[CELARS P

After yoﬁ finish deleting the daié_., press [ and then [EEI(CAL) (see page 109).

® To insert data items into. data stored in memory

[Example]| To insert 0 between 52 and 50

From the function menu at the botiom of the SD Mode set up display, press EI(EDIT)
to start the edmng operatlon

—100—

[E(EDIT)
o 53 K
2 53|
. 3| I |
o . y S8 2
coskbose o k. .
' |\ICELANSEE _
IR @
E(INS) 2 f
A I 52 . - |
2 53 I
3| I 1
o - so |
sl ] g
mmsﬁﬂ

After you finish insertirig the data, press (B and then E8(CAL) (see page 109,

MPerforming Single-Variable Calculations )

After inputting the.data, selecl the type of operation you want from the function menu
at the bottorn of the SD Made set up dlsplay Press ane of the. followmg funciron keys
to display a menu of available operations.

[FDEV) .......cccoe0ne Statlstlcalfrepresentalwe menu
(23[9 2) Sum data menu -
ED(PQR) ...cocvvvrnnne Probability distribution menu

Each of these menus is described in detail below.
Withou_t Qata';§t_orage {S-data : NON-(STQ))
* Statistical/Representative Menu L
ED(DEV) R |
S e s B

.. Mean of x-data

FE)F) ...

[F2{xon) .. Population standard deviaticn of x-data
El(xon-1) cvennene Sample standard deviation of x-data
E(Modj) ................ Mode value for input data

.*The function menu selection {Mod) appears above function key [F4) only after you draw -

a single-variable statistic graph (bar graph) on the display (page 171).

—lo1-




With data storage (S-data : STO) IR | '5-2"Pair'ed-VariabIe”Statistic'a'l'*-‘Ca’lcula'tiOns

. StatiéticaliRepreéentativé Menu | o “You should use the Regression Made to perform paired-variable statistical calculations:
: ' JIn this mode, you.can perform Ilnear regressron rogarlthmlc regressron exponentlal regrea—

B N ‘sion, and power regression.’ : S
@R % e el 0 4 P *

: : _ E B B S MTo Enter the Regression Mode without Data Storage
3 SO rereneea Mean of x-data . -
. gfm) . Population standard deviation of x-data nghllght the REG icon on the Main Menu and then press g
E(xon—1) ............. Sample standard deviation of x-data : Press FE)(SET) 1o make the set up display appear..Next, use the procedure on page.24
EA{)) v ... Representative calculation menu : to specify the type of regression you want to perform.

® Representative Menu

BO) |Fermmem | o

M) e N =" 7 e oz o A
FD(MOd) ... eeenenn. Mode value for input data i
(F2l(Med} .. ... Median value for input data :
[F(Max) .. Maximum value for input data

2 (Min} - Minimurmn value for input data Use the pracedure on page 23 specify NON- (STO) for the statistical data (S-data). .
in, . . ) Lee TR T
«The function menu selecllon {Mod) appears above function key [E1) only after you draw

a smgle-vanable staustlc graph (bar graph} on the drsplay (page 171) o :
| ' :: R (<1

Press |, and the paired-variable statistical méhu'éppéarsv'orfthé -display

! e Sum Data Menu , ' o o , 5 dEEE {Hlﬁl‘l\iﬂ REE

. - S ol % ’ S—grarh: NON-

i . BEE 5-plol :ORANGE

| This is the display that feryou sel t E-lyre -EEC!CDH
T T LA TR : *This is the display that appears afteryou s : s

! Bz ]..gum Ort sq:a;res of wrdaia SRR S |Inleﬂlf (LIN) repgrgssmn PP E_ ! . eéc. . ETE%‘?&)’ NI’E':EI a

: T um of x-data e : S [BTIEL

- ggn)x) ................... Number of x-data |1erns e . N DT(c L BT

o _ BEBEEE
® Probability Distribution Menu E : - oy ce

*When drawing a graph for parred vanable slatlstlcal da!a S graph ‘must be set to the

[FI(PQR) Do DRAW Mode (page 23).
) R 2 2 B < I T B The following are the operations that'are availablé from the funciion display at the bottom
B(P () ... Probabiiity P (1) value ‘ of the screen. Press the function key below: the operatron you want to perform
EBQ () ... .... Probability Q (1) value T T FIDT) woeeeieiieneenns Inputs data : e
EBI(R () . . Probability R () value [F2)(CL) .. .. Clears data

. Normalized variation t {x) [GEI] 4 -

)t ()

.. Inputs comma hetween-xr and y-data: -

PR fEet F)(DEV) .... .. Statistical. menu .
L i H T FE(L) ........ .. Sum' daia meny -

FI(REG) ..o Regressronleshmated value menu

ST -
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The unit uses the following value memdries 1o store values Do not use these rnemoraes
for-storage if you plan-to perform statistical- “operations.”

valbeMemory 1 P | @) R | U | VW
Statistical Data Ly? Zy Exy Ta®- o) Bx | eman

MLinear Regression
The linear.regression formula is defined:as y=A+Bx,

~®To input data for linear regression

To inpuit the data 10/20, 20/30, 20/30, 40/50
ERERE(Sc)ED
10E(,)20E0(DT)
20, )30F){DT)E(DT)
40[E2)(,) 50[EN(DT)

.To input the data 10/20; 20/30,.20/30, 20/30, 20/30, 20/30, 40/50.
10(53(,) 20E0 (DT)
. 20(EE)(,) 30 5EL(DT)
) 40@{ )SOIE](DT)
Note that you can lnput mulnp[e data pairs by entering the data, pressing. @3, and
then entermg the number of data pairs.

. To delete data e

Data input sequence 10[F(, )40FD(DT)
. 20[E)(,)20E)(DT)

30[)(,)30E1(DT)
40&)(,)50(F3(DT)

To delete the 40@( )SOEI(DT) {last data pair entered), press @(CL)

_Imm Data mput sequence 10@]( )40.(DT)J“
20()(,) 20F)(DT)
30E(,)I0EWDTY - e ot o
. e SAAE()E0 . R IS L
To delete the 40[E)(,)50, press @8. S e
_m}ml Data input-sequence: 10[@)(;)40[E{DT)-" * - o -
20@(;)20@(DT)' S i
3063 (;)30EHDT) :
.- 40[E(;) 50EN(DTY
To delete the 20[F)(, )20@(DT) enter 20f3)(, ) 20F(CL).
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Ml ogarithmic Regression e
The logarithmic regression formula is defined as y=A+Bdnx.. == = 7 .77~

* To input data for logarithmic regression - N
Input data using.the same procedures: as described for linear regressmn on page 104.

® To delete data T
Delete data using the same procedures as described:for linear regression on page 104,

The followmg shows the difference between linear regresmon results and logarithmic regres-
sion results. .

Linear Regression | Logarithmic Regression
Lx Zlnx
Ex? E(inx)?
Zxy Zinx.y

M Exponential Regression
The exponential regression formula is defined as y=Ase®* (iny=InA+Bx).

® To input data for exponentlal regresslon
Input data using the same ‘procedures as described for Imear regressmn on page 104.

L S

‘¢ To deléte data '
Delete data using the same procedures as descrrbed for iinear regressmn ompage 104

The Iollowmg shows the dlfference between linear regression results and exponentnal
regression results, :

Linear Regression | Exponential Regression
Iy & '+| g Tiny
y? . Z{iny)?
x| Uy
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B Power Regression .
The power regressmn formula is defined as y= Asx® (Iny—lnA+ Binxj. -

¢ To input data for power regression - ' :
Input data using the same procedures as. described. fur linear regressmn an page 104.

® To delete data
Delete data using the same procedures as described for linear regressmn on page 104.

“The following shows the difference betwéen linear regression resulis and power regres-
sion resulis.

Linear Regression | Power Regression )
Zx Zinx
£x? £(lnx)?
Zy Zlny
Ly E(ny)?
Zxy ZinxIny

B To Enter the Regression Mode with Data Storage
Highlight the REG icon on the Main Menu and then press B L

Press [Fel(SET) to make the set up display appear. Next, use the procedure on page 24
to spemfy the lype of regressmn you want to perform

.

NN '

Use the procedure on page 23 specify STO-for the stéii'siical‘data (S-data).
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Press [B1], and the paired-variable-;-s,ta!isticalJmenu_appea’rs on the. display.

® - . .. [ FON 7 LIN- REG
R Tkl

G-1.»pe -REEKCDH
|Ansle . iDea " .
DisplayiNrml”
IERAEC L IBWEF

GO I I = I = N
The following are the operations that are avallable from the functian display at the bottom

of the screen. Press the function key below the aperahon you want to per!orrn
(GE1[{) ) OO Inputs data

*This is the display that appears aftef you‘seiect
linear (LIN) regression.

[FA(EDIT) .. .. Displays an edit function menu

E3(,) ..... ... Inputs comma between x- and y-data_
FI(DEV) .. Statistical menu

FE(Z) ....... .. Sum data menu

Fa(REG) Regression/estimated, value menu

*Ix% Lx, n, Ly?, Ly, and Lxy data are stored in their own memory area; and so they
do not use value memories.

*To mput data
The following input procedures can be used to |nput data for Imear Ioganthmzc. exponentlal
and power regression. . SR

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

Before actually beginning data input; use the followmg sequence to delete
any statistical data stored in memory. -

2 (EDIT)E (ERS)FI(YES)

10(&@){,) 20{F(DT)

20)(, }30EHDTHEN(DT)

A0[El(,) 50(E(DT)

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

“10[E3(,) 20[E)(DT)
20(F)(,) 300 5[FE)(DT)
40[E2(,)50F (DT)

Note that you can input multipte data pa|rs by enterlng the data, pressmg -EI and
then entering the number of data pairs.

® To edit data
To change, delete, insert, or clear data, press F2(EDIT) to display the edit function menu

and then perform the same procedures as those described for single-variable data on -

pages 99 to 101,

—107-

4 —




HPerforming Paired-Variable -Calculations - S

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

at the bottom of the REG Mode set up display. Press one of the following function keys
. to display a menu uf available operations.
[F(DEV) ... .revvn.. Stattistical menu

FE(Z) - .’Sum data menu
FO(REG) ......ccuie Flagressionleslirnated value menu

Each of,these menus is described in detail below.

) Statlstlcal Menu
WN' DO [ ] = ko

R @-t@n’-@-,-
(1115 Mean of x-data DO

F2){xan) ... Population standard” dewahon of X data
{Eal{xon-1) ... Sample standard dewahon of X data
23] TN ... Mean of y-data :

Eyon) ... ... Population standard'dewatlon of y-data
E(yon-1) ............. Sample standard deviation of y-data

® Sum Data Menu

E)(r)

.. Sum of squares of x-data
Sum of x-data

Number of items. ™ .+
s Sume of squares of y-dala
... Surn of y-data'" '
Sum of products of x-data and. y-data

A B B @

® Regression/Estimated Value Menu

FRE®) o I-Eﬂﬂ |
' ' - -@@-@ '

Constant term A

... Regression coefficient B
. Correlation coefficient -

. Estimaled vaiue of %

Estimated value of y
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Anynme you delele tnsert or otherwise edit statistical data, be sure to press (B and then
{FE)(CAL) to re-calculate the statistical results before anuttmg new data or performing any
other calculation. You should also press {81 followed by F&l(CAL) after you delete the statisti-
cal data memory usmg Sl (I@.-(Scl)@)

5-3 Examples of Statistical Calcu.lations .

The following are thé formulas used by the unit to calculate standard dewatton and mean.
-Standard Dewatlon : ’ ) :

7 ok Using all data from a finite popu-
. . =2 . popit
_ 1L {xi— x_)H : LX2—(Ex)?n Iétion to determine the standard
XO0p= : deviation for the population

n

A . gt o Using sample data from a popu-
. 2 PR 3 N
o _\/ Llo—x)y \/ Lx2—(Ex)m [Iatlon to determine the standaed
= = N 10 det y )
H—1 n—1 -

deviation far the.population..

n ]
Example- = . - ... QOperation Display
Data 55,54, 51, 55 53, 53, [F2)(SET}F2)(NON)Em
54 52. . o & 2 £2) (S cl) BB Bm
o o [Clears memory)
o it B5E)(DT)54EH(DT)
51EH(DT)55E0(DT)
53FA(DT)E(DT)54FI(DT) -
52[F(DT) ’ ' 52
*You can press the function keys to obtain results in any
sequence.
(Standard deviation dx) [Fa){DEV)[EZ (xon) BE) 1.31695671%
{Standard deviation on-1){F3)(xoa-1)EE 1.407885953
{Mean ) (FI(¥ }[e5) 53.375
(Number of data #) [EM[ES)(L){F2 () E5) 8
{Sum total Ex) E2(Zx)EE) - 427
(Sum of squares £x2) [F)(Ex?) B4 22805
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To calculate the deviation of
the unbiased variance, the
ditferénce between each da-

tum; and -mean of the above e

data -

Determine the followiné:} S

P distribution
Q distribation -
R distribution
t distribution

To calculate x and on-1 for
the following data

'

To determine Med, Max and
Min.

GClass no. | Value | Frequency |
T 10 10

2 130 K

3 150 24

4 170 2

5 190 3

{Continuing} (BT (Fa) (DEV)
@(XUM -,1)

- S5EIEN(X)E
- SARFEE)E

'51:@0?)

| EDE(PQR) |

-+ EN(P(}0.20)E9

E(Q()0.250068 | - .

BIR()3DE
EDit{)58 DES

FESETE(STO)BD

--@(Scl)-I(CAL)

I {Clears memory)

1'10@(:)10@@1)
130%E3(;)31F(DT)

150[)(;) 24E)(DT) |

170E){DT)E)NDT)

. 190E)(DT)EN(DT)EN(DT)
' ECALE(Z)E(7)EE [
* - EDE(DEV)E (¥ }E |-

El(xcrn—ﬂ

. E(Q)EMed)E

E{(Max) EE
F){Min)Eg

1.982142857

e 1.625
. i_L:_‘_‘, 0.625
—2.375

. 0.57926
0.098706
1.35:-03

3.51188458428

110

130

150

170

190

. .70
137.7142857
18.42898069
130

190

110

Example Operation ~_ _ Display”: ~
The table below shows the -(SET)E(STO)-
heights of 20 college stu- F2{EDIT)EI(ERSHFI(YES) .
dents. Determine what per- y ; .
centage of the students fall 158.56E(0T) 158.5
in the range 160.5 cm to ) 160.5F1(DT) i6e, 5
175.5 em. Also, in what per- ~| < > i '
centile do the 175.5 cm tali 163.3[1(;) 2[E1{DT) . 163.3
students fall? 167.5E)(;)}2FE)(DT) |- _167.5
170.26); ' '
Class no. [Height (cm) [Frequency EX:)3E(OT) 170.2
- vy - 173.38)(;)4ED(DT) 1733
2 | 1605 . 175.5E)(;)2E0(DT) 175.5
3 163.3 2 178.6F3(;)2@(DT) 178.6
4 | 175 | 2  180.4F(;)2E(PT) | ~ 180.4
5 .| avo2 3 N 186.7[H(DT) | . 186.7
6 173.3 4 SR BraR) .. .. .
7 175.5 a2 {Normalized variate 1 for 160.5 emy L T
8 178.6 2 - -B(1(}160.5(0E8 —1.633855948
9 180.4 2 ) (Normahzed variate t for 175.5 cm} (= . 1 634)
10 186.7 T . ({175,551 0.4963_343361‘
(Percentage of tmal) . , (=_B.496)
FE(P()0.4960)@|" :
E}(P( JE91.634 0k |- 0.638921,
\ {Percenme).‘ " (Result: 63.9% overall)
@(R( 0. 496)E 0.30995

{Result: 31 percentile)

*The following distribution curves iliustrate the two concepts coverad in this problem,

® Percentage of the Total -

163 0.49

® Percentile




T'hn‘;-'ifl"ess“’" o formias g it uss l | tl 1' i A aind BLcgarithmic Regression N
e following are the formutas the uni uses to calculate Gonstant tefm A and regression «The logarithmic regreesion formuia is .
y=A+B- Inx ..
coefficient B for the regre_gsmn formula y =4+ Bx. e *Ix, Ix?, and Exy are obtained as Elnx, E(inx)?, and Clnxsy respectwely
A LyoBEx 0 g meExyExeby T - " BT, A Flhy respechey:
on il - peIx2—(Lx)? N . L & .VJ_--.1Exa_mple e Operation ' _. .-Display
The following is lheformulathe unit uses o calculate correlation coeffimentrand estlmated ; xi Y- | = () SET)@(LOG)" '
values of x and y. : Sk : ‘ R ) Lo 29 16 T . @(NON)@] :
. nExy—ExLy - R j 50 235 sl o OTEBESC) EED
JnEx = (ZxP) Ty _(Ey)z : 74 38.0 .o i {Clears memary) S
e R 103 46.4 | . |
PoA T . ST - 118 489 el 28B()1.6E(DT) 3.36729583
femvBx  g=gT - L e | SE()2sEEn|  3e12ezs05
. hee LT ‘ : . . . le |, . - '
e : can'be used to obtain the" - °| . (3EI(,)38.0E(DT) 4.304065093
MLinear Regression ‘ . : terms of the regression for-- .| . 103(E)(,)46.4FE)(DT) |.. - 4,634728988
o R _ : - mula and the correlation | 11sm()es.9mET)| ©  4.770684624
Example = G| Operation’ Display : coefficient. Based on the ' S ' EEA R
. ‘ . ‘ . : regression formula, estimat- . |, , - {Constant term A) { = ... . .
«Relationship between tem— . EHSETEBLIN) [ _ ed value § can be obtained - FIREGIEAED ;. —111.1283976
perature and the Ieng‘lh Df “ . ®@(NON)@ . ' : fOI'l xi=80, and estimated -} ... (Regression coeficient B T UL TR
_ a steel bar. e EE@ED(Sc)ERED | . : ;fl_u%x can. be obtamed for gk e BE)E * 34.0201475
Temperature Length 1 R V'(Clears__memury) ) . ' ; ' o . b e e < (Correlation coefficient ‘.r) . iy ':. . .
THoec | tooamm || 1OED()1003E(OD o 1o o T B(r)E| 0.9940139466
15°C 1005mm [ 15E,)1005E0OT) s R | (9 when xi=380) BOEEI(5)B8 37.94879482
oG . 101 - i ; NI _ )
O o « 20y 1010ER(OTY 20 R s | Ewhen yis73) T3E)(£)ED 224.1541313
. -25°C .- 101imm 25F(,)1011E(DT) 25 : — - - cipfE .
_%°C | tovdmm [ 30@m()1014E(OT) 30
- . . - - (Cons'lént term A} - -
The data in the above table )
can be used to obtain the™ | -7 - -(HEG)@(A)@’ TR 997.4
terms of the regression for- (Regression cosfficient B
mula and the correlation F(B)E | - e - .56
coefficient. Based on the (Correlation coefficient r) [E3] (r) &2 0. 9825073639 !
regression formula, the esti- : :
mated length. of the steel bar | (Lengih at 16°C) 18(ER)(5)d . 1097.48 :
at 18°C and the temperature ;
: . .{Temperature at 1000mm) i
when the bar is 1000 mm S i
long.¢an be calculated. T 1000-(’?). 4 642857143
The critjcal coefficient (r?) (Crltlca1 “Goefficient) i
and covariance ‘ FE(r)E)E 0. 9655172414
Zxp—neX-y (Covariance) IR
( n—1 ) : [D(-E)(EJ%JH | |
) (» ) EAEMENDEV)EN(X) S !
can also be calculated. B () DanEE(E) -
FEin) &1 ) - 35
—l12— o : ~113—




BExponential Regression

«The exponential regression formula is = = A {Iny= lnA+Bx)
*Ly is obtained as Elny, Ey2 as }:(lny)2 iand Exy as Exeny.

‘Display

: Example ,Operatlon‘
*i Vi . T ESET)BIEXP) | ‘ .
6.9 214" - EBNON)ED | ; !
12.9 5.7 - L GREHE)(SC)ERED | | .
. 198 12.1 ) {Clears memow} : _ - :
067 o5 || - 6.9E()21.4B0T) | 6.9
Cssi | 52 12.96)(,)15.7E(OT) 12.9
e ) 1g.8@()12.1@ET) | .. , .. 9.8
The data in the above table” 26.76)(,)8.56I0DT) |~ . T 267
can be used to obtain.the - | . e Tt e
terms of the regression far-~ |’ 35 1E(,)5.2E8(0T) 35.1
mula and the correlation -~ * - " (Constani term'Ay] wp e
coefficient. Based on the : © FEREC)ENAEY | - 30.49758743
regressmn formula, eéstimat- * (Régression cetlcent B) - r
ed value 7 can be obtamed . ot i s
for xi=16, and estimatéd F2)(B)kd 0.04920370831
value % can be obtained for' (Gorrelation coefficiant r)
yi=20. ' E)(r)EE —0.997247352
(,ﬁ when xi= 16) 16{Esi(7)EE 13.87915739
(£ when yiz 2Q} 20(Fa)(£)EE. 8.574868047

WPower Regression

-The_ powe}' regression formula is p=Asx® (Iny=InA + Blnx).
*Zxis obtained as Tlnx, a2 as I(inx)2, Ly as Ziny, )2 as E{lny}?, and Zxy as Zinx-Iny.

Example Operation Display
xi i SET)FEJ(PWR)
28 2410 [E(NON) B
30 3033 e (21 (Scl) e Em)
33 3805 . (Clears memory)
35 4491 28[F3)(,)2410F){DT 3.33220451
38 5717 30[E)(,) 30336 (DT) 3.401197382 "
" 33E1(,)3895[E1(DT) 3.496507561
e data in the above table 35 '
can be used to obtain the () 4491E0(OT) 3.555348061
terrlns of the regression for- 38[E3(,)57T17E1(DT) 3.63758616
‘mula and the correlation
@ (Constant term A}
coefficient. Based on the
regression formula, estimated ES(REGIENAED 02338010685
value # can be obtained for (Regression coefficient 8)
xi=40, and .estimated value % E2(B)Ed 2.771866158
can be obtained for yi=1000. {Corretation coefficient 7)
FE(r) 0.9989062551
(7 whan xi=40) 40[F5)(5)Bg 6587.674589
{% when y/=1000)
1000F3(£)E 20.26225681
A340087-13

T —=,



| ) ; o ~ Using the Matrix Mode

i 641 Before Performing ‘Mattix Calculations -
i 6-2 Modifying a Matrix

: 6-3 Matrix Calculations

e mE 6-4 Matrix Operation Precautions




Chapter 6 l[Using the Matrix Mode

This calculator prowdes you with 26 vanable matrices (Mat A through Mat Z) and a spe-
cial matrix answer memory (Mat Ans} that you can use to perform the following types of:
calculations. Note that the maximum matrix dimension {size) thal can be used is 265 x 255.

»Addition, subtraction, mulhphcatlon
sScalar products

sDeterminants

sTransposed matrices

sInverted matrices

sSquaring

*Row element calculations (modmcatnon)

6-1 Before Performing Matrix Calculations

Before beginning a matrix caleulation you have to first enter lhe"c_orrec't mbde.'

M Entering the Matrix Mode
Highlight the MAT icon on the Main Menu and then’ press &

RUN ~ MRTRIX

G-LyFe -RECHEUH
Hnele iDea
Disrlawidirml
M-D/CryiM-Dise

[EET

FE(SET) wovrrieenne Set up display {page 21)

Pressing B2 while the above display is shown causes the following function menu to appear.

I ‘ FUH ~ MATRIX
G-type :REC/CON
Bhale Des
DisplayiNrml
M=-D-CexiM-Dise

-MMatrix Input-.

3]0 T rlEn HEE
B B &)

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

E](Mat) For spemflcatlon of matrix type -
F2(Det) .... ... Determinant

[F3)(Trn) .... ... Transposition

FH(EDIT) . ... Display of matrix list

. E](SEE) Dlsplay of the Iatest matnx calculauon result

'About the Matrlx Answer Memory (Mat Ans)

Much like the standard Answer Memory (page 35), the Matr:x Answer Memory automati-
cally stores the latest matrix calculation result. Note the following points whenever 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 rhatrix. dimension. Anything previously stored in Matrix Answer
Memary is replaced by the riew data.

Matrix Answer Memory contents are not affected by a matrix substitution operation {page

: 13z e
lMatri)_( List - .
Use the matrix list to specify the size of the matrix you want to use.

® To display the matrix list
In the Matrix Mode, press [ (EDIT) for the matrix list.

2 {row) x 2 (column) matrix

EBED).

No di ) & fF_EJ R =
o dimensicn preset -

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

F(EDIT) Recall of a matrix for editing

[E(DIM) ... .. Selting of matrix dimensions

[FEI(ERS) .. .. Deletion of selected matrix
. [FBIER: A) . Deletion .of all matrices .

You can use e|ther of 1he two fol]owmg methods for matrlx |nput

(automatlc dlmensmnmg) '
»Specifying thé dimensions {size) of the-matrix ancl then mpumng data for each component

—-Hg--




'» To directly assign data to -a matrix

To input the followmg 2 x 3 matrlx as Matrlx A -

1 2 3

139 o
BOEOLOEEEmE [[[1:2:3103:5,5613
mOEADEDEmOEa .- [*Mat A-

HEEMOEE. . . | . .

.IE] L
Component cell (up lo six dlgns dlsplayed)

' . Matrix name-—ﬁ I —_ E]

Matine RirnlEn e

Cell number of currently highlighted cell

2The fbllownng shows the data input format and the sequence used to store input data
into the mainx The subscrlpts indicate row (r) and column (¢} locations.

_Input Format . :
. [{am Buar o Bl [az,, a&. ] B, B e Bec]] S [ (Mat) (matrix name A through

Data Input =
- B2 B e :
8y 8gp, W, 8z B
8n Bz ... By

Note that the maximum value for both r (nurtber éfrows)andc (number of columfis) is 255.

*When you use the above procedure to direcily assign data to a matrix, the dimensions
(size) of the matrix are set automatically. .
A “Mem:ERROR” message appears on the dlsplay |F memory becomes fuII whlle you

are subst:tutmg values in a matrix {page 359)
*You can.alse-use the above procedure to input matrix data ina program
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Press to return to the matrix list.

- malrix list in. place of the-dimension. (2- x..3). L i

® To specify the dimensions of a matrix and then input data
Tosetupa2-raw x 3 column matrix (Matrix B) and assign 1he followmg

values to it.
( 1 3 5)
-2 0 2 L e e
| e |[ﬂﬁﬂi’l‘lss£ I
Display the matrix list. E R =

Use the & and (3 cursor keys to move the highlighting o the matrix you want to use.

ED(EDIT) . [FATRIZ
® S 2 T pMat A 12X3
Qo e R

Coetirn.

By

Specify the number of rows and columns you want to use, pressmg @ after-each mpul

@@ Tel Dimension
MAT B
E)Ed _ Row: 2 -

[FATRTE
Mat A

«If the matrix couldn’t be créated because of lack of memery, “None" appears in the

«Note that you could end the procedure here if you wam lo

“After making suré that the highlighting indicates the matrix you want to i.lééfiireqs {FD(EDIT).

IEB ] 2 3

[FR(EDIT) or B9 i :
-
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Note that i you |nput data mto a matrix that already contains data, the previous data is
replaced with the new data.

Inpui the value for each cell, pressing [E8 each time.

| m@@@@ B 1 = 3
1 | E | -
PEEmmEEm d = o

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

«Each cell can hold a valie that is six digits long if positive, or five digits long if negative.
. With exponential display, only two significant digits are used.
#If the matrix contains more than thiee column, “—" appears an the display to indicate
there is more data off the right side of the display.
*You can use the cursor keys to move the highlighting around the display for correction
of input values, etc.” :

*Ten bytes of memaory are requlred for each cell. This means that mputtmg dataintoa

3 x 3 matrix uses up 90 bytes (3 x 3 cells x 10 bytes = 80 bytes) of memory.

MDeleting Matrices.. .
You can delete a specmc matnx or alt of the matnces stored in memory

" eTo delete a specific'matrix

Display. the matrix lis1.
Move the hlghhghtlng to the ‘malrix you want to delete.

Press E)(ERS).

@(EHS) Im ERASE MATRIX [F6]

Press E](YES) to delete lhe matrlx, or -(NO) to aborl the operatlon wnhout deieting

anything.
*After you delele a matnx, the word “None” .appeass to the right of its Iocatlon in the

matnx ||st ‘

® To delete all matrices
Dispiay the matrix list. . I s

Press -(ER A,

- EER-A) -  |"Eerase nLL_Mm":IFrEI
&

Pre;? [FI(YES) to de[ete all matrices, or F@(NQ) to abort the operatlon wnhout dsleting
anything.

6-2 Modlfylng a Matrix

Once you create a matnx you can perform any of the followmg operat:ens to modlfy |t
*Swapping of any two rows

sCalculation of a scalar product

sScalar product addition

sSubstitution and recall of values

+*Row delete, insert, add

*Column delete, insert, add

HMBefore Modlfymg a Matrlx

Before starting work with an existing, matrlx you must first select lt in, the mamx I|st and
then display the matrix editing screen.

0 PO
. PURE HE

® To display the matrix:_editi'hg_screent

To display Matrix A, which contains the following data. :
+ 1 2 N
(3 4], ’
¥ 5 6 / : o . L i N 4

[Fa(EDIT)
E(EDIT) or {8




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

Fi{R*OP) icvrerereien Display of menu for swapping of rows, scalar prddUcts and ad-
dition . .
_[EB{ROW) ... ... Display of menu for deleting, inserting, and adding rOwWS

'_IEI(COI_.')”.._.. Display of menu for deleling, inserting, and adding columns

MRow Operations _
The row operations menu fets you swap any two rows, calculate scalar products, add scalar
products to another row, and add rows together. Use the following procedure to display
the row operation menu.

¢To djs_pléy the“row operation'n":e_n_u R ) .

In the Matrix Mode, displlay t_he matrix list and sel_ect the matrig you want to work with.
BEM® B

Display the matrix editing screen.
(F)(EDIT)

Display the row operation menu. - . o
[EI(R+OP} ||HS|.U|>¢F:|>€H+|R+ J
B B B

The follawing are the operations that can be selected from the 'fu_nction menu at the bat-
tom ‘f the display. Press the function key below the operation-you want to select. -

FEY(RBW) vsviivivanees Swapping of rows
E(xR) e Calculation of scalar products for specific rows
E(xR+) .. Addition of the scalar: product of :one Tow to another row

FER+) .. ... Addition of one row to another

¢ To swap _two rows

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

2
_ (:i.A
56/

-Perfor,m: the follow'i_lng operation while in the Matrix Mode.
F4J(EDIT) : m? —
(F){EDIT) or [ |SWap ROW m<ROW h

ED(R-OP) EDIASW)
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Dl

Input the numbers of the rows you -want to swap. -

e L E—
| a3

® To calculate a scalar product for a row

To calculate the scalar product of row 2 -of Howi
e the 2 of the following matrix. i
. A}, by multiplying each element by 4. 9 matrhx (Hatrix

1 2
(3 4
5 6

Perform the following operation while in the Matrix Mode.

(ED!T) - S T B
(EDIT) or @8 | AR
.. ENR-OP) (xR} imjl_;_ug m

Input the numbers you want to multiply b T
and the
you want to calculate. ply by an number of the row whose scalar product

- [2)g

_- To add the scalar product of one row to another row

To calculate the scalar product of row 2 of wi i
e th the following matrix (Matrix
A), by multiplying each element by 3, and then-add the results to(row 3.

B I e AN LI Ny ] . . .
5 6 o

Perform the following operation while in the Matrix Mode.

[FA(EDIT) 2
ENEDIT) or &9 KxROW M+R
FD(R-OP) [E)(x R +) gl RO 1
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Input the numbers you want to multiply by, followed by the number of the row whose sca-
lar product you want to calculate, and then the number of the row you want the results

added to.

"'F

DB | -
2E
o

N =—
[11]

T =
| ES—— )

- ®To add oné row to another’ _ N !
To add row 2 1o row 3 in the followmg matrix (Matnx A), and store the

result in row 3.

12 -
3 4) e
6 e

. Periorm the following operation’ while in the Malrix Mode.

P e .
%EB:E or 8 |[Rowm+Fow hisRoW N
 BEROPERY)

Input the number of the first row and then the number of the second row. The result wnl
be stored in the second oW, o

@ZE -
. a _ }n

BModifying the Contents of a Matrix - .7~ »
You can specily a value for direct substitution in a matrix cell;_'and you can recall values
from a specific celt to perform arithmetic operations on that value.
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¢ To directly substitute value in a'matrix cell

To substitute a-value of 10 in row 1 column 2 of the following matrix
: ~-o(Matrix A)

1—'2
(3 4) ,
\8 B8)

Perform the fqllowiﬁg‘operation while in the Matrix-Mode. -

OEEEIE) Mat) BBE [[6+Mat ACI, 2]
WODD2 e 16

The following is the basic format for the -above procedure. :
Mat XIr, o]

Matrix name (A through Z, or Ans)

row number

column number

r
c

nn lI

ot

*To perform an arithmetic operation using a matrix véiué '

To multiply the value located at row 2, column 2in the following matrix
(Matrix A} by 5. .

. i 2
L 5 6
Perform ;ih;e following operation while in the Matrix Mode.

' E(MayBE Mat ALZ; 2155
EOENIEOREE

M Deleting, Inserting and Adding Rows
U’se the following proc'e'dUres to delete, insert and add rows in a matrix,”

Befare starlmg a row delete, insert or add operation, you must first select the matrix you
want to work with and then press [E2(ROW) to display the row editing screen.

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

F(EDIT)
[ED(EDIT) or B
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Next, press F2(ROW) to display the row editing screen. .

BROW - GErERR. <R OV
. 3

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 operatlon you want to select
Row deletion-- - s ' -
.. Row insertion

Row addition

& To delete a row

To delete row 2 of the following matrix (Matrix.A). 1

(3 4) . e
5 6 e,

Perform the following operation while in the Matrix Mode.
EAEDIT) o e e i T
[FHEDIT) or (8 ’ ‘ S
- EBROW) . - T L et

Move the highlighting into the row you want to delete.

® = Q.

Perform the delete operation.

[ED(DELY
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¢To insert a row.~ :

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

1 2y
(34
5 6/

‘Perform the folliowing operation whlle in the Matrix Mode

[Fa)(EDIT)
. FNEDIT) or @8 *
[E2}(ROW)
Move the Vhighlighting_into the-row that you want to be below the newly ins_e'rted row.
® R 1T &
. - o 1 I 2
-
E 5 B
| [DELEAS[AID < ROW >
Perform the msert operatlon.‘ St . =) '
@]UNS) _ A 1 _ =&
SO AN | o SRR -
I o
E | - IR
y 5 B

*To add arow

To add arow below row 3 of the following matrix (Matnx A)

12
(3‘4)k RN . ST P Peato ot
AT I RS ML T e

Perform the following operation while in the Malnx Mod"
(FJ(EDIT) ‘
(R)(EDIT) or
E(ROW)
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Move the highlighting inte the row that you want to be above the newly added. row.

@@ - [@ &

[BELITRSIABD <ROW >

Perform the add operation. &
[ . | ] 2
2 3 "y
E| 5 ]
4 1 n

EDeleting, Inserting and Adding Columns
Use the fo[lowmg prucedures to ‘delete, insert and add celumns in a matrix.

Before starting a column delete insert or add operation, you-must first select the matrix
you want 1o work w:th and then press [B3)(COL) to display the column edmng screen.

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

.(EDIT
':(EDIT) or @ :
Next, preee [F3){COL} to dieplay the column editing screen.
®coy EEI_W{BULUMH}
. B @ ® '

The following are the operations that can be selected from lhe function menu at the bot-
tom of the display. Press the function key below the operation you: want to select.
Column-deletion 0

.. Column insertion

Column addition
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. To mserk a column

‘#Todelete acolumn -~~~ ~ "o

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

5 6

Perform the following opefation-whi[e in the Matrix Mode.

(FRI(EDIT)
..[EEDIT) ar. @_]
TE)(COoL)
Move the highlighting into the column you want to delete. )
e o 1
E[ a U
E| 5 B
[GELIINE[RDD < COL UMK
Perform the delete operation. @, -
(F1)(DEL) A

To msert a co[umn between columns 1 and 2 of the foltowmg malrlx
. (Matrix A).

. 1 2
- (3 4)_
5 6

Perform the following operation while in the Matrix Mode.
[FJ(EDIT)
.(EDIT) or & .
@(COL) L
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Move the highlighting into the column that you want to be to the right of the newly msei.'t-
ed column.

B

Perform the insert uperalion_. L

e ; 1 l —
BN T H. __i::
L e FN B

¢ To add a column .
. . To add a column 1o the right of column 2 of the following matrix (Mal.rlx A).

Ly

1 2, . R . EERCI S
3 4) o

Perform the folloWirig operation while in the Matrix Mode.

EEDT)

{R)(EDIT) or

[F3}{COL}) B
Move the highlighting into the column that you wa'n_t to be Eo thg Ieﬁ of m?_ newlyadded
sgellimnA, - T the ST T s B .o

®

Perform the add operation.

E(ADD)
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6-3 Matrix Calculations

This section describes how to actually perform matrix calculatiofs. To perform a calcula-
tion, you must press the Matrix Mode function key"(page 119) that puts in the correct cal-

culation mode. The following shows the modes you €an enter and the funiction keys you'

should press to enter the modes.

E(Mat) ..o For specification 6f matrix type - .= -
FD(Det) ... ‘Determinani - ° i
(I () Transposition :

B Arithmetic Operations

Use the procedures described here to-add, subtract,-and multiply mairices. Note that you
cannot use division with matrices. SR

[T

* To add matrices
To add the following two matrices. '
: R Matrix—'_A Matrix B

(1 1) : (2 3)

2 1 2 1
Perform the following operation while in the Matrix Mode.
(E)(Mat) i
Input the name of thé first matrix.
" [F){Mat)

Input the name of the second matrix.

@ Y et AL B ‘j

- |:|,«,5 S

3 4
The display shows that Matrix A + Matrix B = (4 5 ) .
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*The dimeénsions (sizes) of the o matrices being ddded must be identical. If you Iry to
-add matrices of-different dimensions, a “*Dim ERROR™- will oceur. - - :

® To. subtract matrices ... .
To subt;épf yla:tﬂk B from Matrix A.:Th’e fé'llblwing shows the conterits
of the two matrices. ) s TR ]
Matrix A ... - . Matrix B . . PR

Gy o GY o

Perform the following operation while in the Matrix Mode.

[Fl(Mat)

Inplt the: name of the makrix you want- to' subtract from. AP SN S oo
EES R
Ef(Mat)

input the name of the matrix you want to subtract.

e lﬁatn—nata_ 1

Ce - | PR ETPSEE
(G]] sih

Execute the operation and display its result.

@ -
I LR
e n

. 1 Ze
The display shows that Matrix A — Matrix B = ( 0 0 ) . L

*The dimensions (sizes) of the two matrices being sublracted must be identicat. If you
ry to‘sublra_ct_matrices of different dimensions, a *Dim ERROR” will accur.

iTp multiply métrices x

To multiply Matrix B by Matrix A The ‘(Io.liuloviing shows the cbnténis of -

i the two matrices.
' Matrix A Matrix B

(1) G9)

Perform the foliowing operation while in-the Matrix-Mode.

F(Mat) -

Input the name of the matrix yoﬁ want to multiply.

- ERE
S E)Mat). -

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

EwE o - [flat At B-

1| EHEES

Execute the operation and displ.ay its result.

IS e [Ane s

-

Thé display shows that Mairix A x MatrixB < (§ 2 ).

*The dimensions (sizes) of the two matrices bei ipli i
i ) _ eing multiplied must be identical.
to multiply matrices of different dimensions, a “Dim ERROR"' will cceour. youty

M Calculating a Scalar Product

;otcalcula.tte ascalar prodgct, you specify the multiplier and then the matrix name (Matrix
o Matrix Z, or Mat Ans). Next you press the [EE key to perform the multiblicatibn."

® To calculate a scalar product " b :

To calculate the scalar product for the followin inatrix (Matr
tiplying by 4. - e "?TalrlX(Matrlx.A)bymul-

(s 3)

Perform the following operation while in the Matrix ‘Mo'de:."

Input the multiplier.

3
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Specify the name of the matrix you want to multiply. -,

FlMat)@BE 4"‘131 F'— |

E!IFEE

‘Execute the operation and display the matrix where the result is stored. -

ns_1_ &

oy T

'

The display_shows that the scalar product of Matrix A is ( 12 16 ) .

HMDeterminants

Determinants are calculated automatically usmg the formulas shown below. Note lhat af-
ter you calculate a determinant, you can assign it to a value memaory.

“e2-x. 2 matrix- :
1Al = (‘an' 2 )
[

LS Gl = gy Oy
*3 'x 3 matrix
S0 G2 g . . L
Al = (ap ap ay |- S Lo - o
A3 a:l! “:l: . ) )

= azz gy + My I“:zs a:u + g gy aaz = gy Gy M3z = Q42 '8y A3 =~
. g Ao 3y

e To calcuiate a determlnant

_ To caleulate the determmant for the followmg matrix (Matrlx A)

1 2 3
4 56)
-1 -2 0
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Perform the following operation.while in the-Matrix Mode. ..
(F2)(Det).
- BEMay -

Input the name of the matrix whose determinant you want to calculate.

LTIy
Execute the operati'gn and display the result.- . e

GG Det Mal A

-9

”-ﬁmﬁ
@ B e

‘The display shows that the q_gitgrminant_qf Matrix A = -9..

“Note that you can calculate the determinant for square matrices (same number of rows
and columns) only. Attempting to calculate the determinant for a matrix that is not square
results |n a “D|m ERROR.”

ETransposing a Matrix

Transposing a malrix causes its rows 1o become columns and its colurans to become rows.
You can transpose any matrix in the matrix list (Matnx A through Matnx Z) or the matrix
in the Matrix Answer Memory. .

® To transpose a matrix 2
To transpose the following matrix (Matrix A).
1 2
3 4)
5 6

Perform the following operation while in the Matrix Mode. =~

{E(Trn) Ll e 3
Specify the name of the matrix you want to transpose. - .. =i . o el T o7
FER(Mat)EEA] |Tr~n Mal. A_- l

t1310 T HEDI LS
)
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Execute the operation and display the transposed matrix..

B Ans__L_ & __ 3 |
I 3 5
B

| I S

The display shows that transposing Matrix A produces ( 5 3 2 )

"Minverting a Matrix
Matrices are inverted aulomahca!ly according to the iollowmg rules, where A is a matrix
and A~ is its inverse.

+A matrix being inverted must satisfy the following ‘conditions e

«The- following shows the formula use to invert Matrix A, shown below, into inverse
matrix A",

ne (el

P ( d’ 75)
, ad — be -c a

In the above: ad — bc % 0

KRS

® To invert a matrix

To invert the following matrix {Matrix A).

oy

Perform the following operation while in the Matrix Mede.

Specify the name of the matrix you -want to invert. -

[F_fl(Mat)-iI] : | _ _.

Specn‘y matrlx inversion.

D

Execute ‘the operatlon and’ dlsplay ‘the inverted matrix.” o

3 L Flns _5
\E N

The dlsplay shows tha! mvemng Matnx A produces ( 2 015 ) il S

*Note that a matrix ¢annot be mverted if the determlnant is zero Attemptlng to lnvert
such a matrix resultsin an."Ma ERROR." '

*Noté that you ‘can:only-inveit square matrices, which have:the same number of rows
and columns. Atiempting to invert a matrix that is not square results in a **Dim ERROR. "

e T S [

W Squaring a Matrix

Use the operations described below to square a matrix.

¢ To square a matrix

To'square the. following matrix (Matelx &), - -+ - @ ¢

LA e, (12) ., ';:‘”‘. RRTE TN ,._-—-’"‘-‘
- 3 '4 P P B . PR v B b

Perform the following operation while in the Matrix Mode.

Specify the name of the matrix you want to square.

FD(Mat) [(A)
Specify squaring.
=) |F|a1; Aeg _ |
IR ITEET [SEE
&
Execute the operation and display the squaring matrix.
(exg) Ans_L_ _E
l[- i
2 15 -1
! . . 7 10
The display shows that squaring Matrix A produces 15 23 )
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»Calculation of determinants and inverse matrices uses the elimination method, so errors

. (such as. dropped digits) may be generated.

»The results of matrix calculations are stored into the Matrix Answer Memory (Mat Ans).
The Matrix Answer Memory dimensions are automatically adjusted to accommodate the
result. Note that storage of a new result causes the prevnous Answer Mamx Memory
contents to be deleted. .

«Matrix operations are performed |nd|v1dually on each elemenl and ) calculatlon may
require considerable time; : .

The calculation precision of matrix calculallons is- 10 dIgItS +1 -

¢lf a matrix calculation result becomes toolarge 10 fit into. the Matnx Answer Mernory

- (Mat Ans),a “Mem ERROR" ogcurs. ;.

+You can transfer the contents of the Answer Matnx Memory to another matrlx (or vana—
ble when the Answer Matrix Memory contains a matrix formula). The following input is
also possible:

Mat a+ {(or—, x) Mat 3—Mat v

kMat a—~Mat 8

Det Mat a—X o e -

Ten Mat a—Mat 8

Mat a-1—>Mat 3

Mat o2—>Mat 3
With the above input, « = variable A'through: Z; X = ‘variable A through Z.
Note that when you transfer the contents of the Answer Matrix Memory to anoiher matrix,
the original contents of the Answer Matrix Memory are urichanged.
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Equation Calculations -

7-1 .Before Beglnnlng an Equatlon Caiculatlon

7 2 Lrnear Equatlons W|th Two to Six Unknowns
73 Quadrat_ic and Cubic Equations

7-4 What to:Do When an Error Occurs




Chapter 7 ]IlrE'quatidn Caléulations — ]

Your graphic calculator can solve the following three types of equations:

eLinear equations with two to six unknowns
+Quadratic equations
+Cubic equations

7-1 Before Beglnnmg an Equation Calculahon

Before beginning an equation calculation you have to first entef the correct mode, and
you must also clear the equation mermoties of any data that might be left over from a
previous calculation.

WEntering an Equatlon Calcuiat:on Mude .
Highlight the EQUA |con on the Mam Menu ancl then press -

i,rsEEUHTIDN i
‘ Ansle ilea
DisrlaxiHrml-
M~D-Cry:M-DisF

[SIRIFL [SET]
E B
[FE(SIM) ... Linear equation with iwo to six unknowns
F(PLY).... ... Quadratic or cubic equation
EE)(SET) Set up display (page 21)
Pressing &5 while the above display is shown causes the following function menu to appear.
® EGUATION
SELECT TYPE
F1=SIMULTHNEDUS
Fz: POLYHOMIAL
BNy
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 10 perform.
FEN{SIM) oo Linear equation with two to six unknowns
FED(PLY) . civaninrenaens Quadratic or cubic equation
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) the format i |s sumllar 10'those shown above,

H Clearing Equation Memories: 2 :

After entering an equation calculation mode (S "
or PLY) Glear the caleulation memor

for that mede. In the case of SIM, use the function keys to specify the number of unknownsy

from two () to six (). In the case “of PLY use the f
unctlon ke
(D) or three (FD) polynommfs i ys © spemfy elther e

|
=)

E(ERS)

|7 Emase Eaunrm’ﬂ |

Press [E(YES) to clear the equation memories of that mode (SIM or PLY) or [Fgl (NQ)
{o abort the clear operation without clearing anything.

7-2 Linear Equations with Two to Slx Unknowns

You'can use'the procedures descrlbec! here to solve linear equations wnh unknuwns that

‘match the following formats:
*Two unknowns

ax+hiy=c
ja’zx+bzymcz

7'a1x+b1y+C1z+d1!+e1'u+f1v='g1 it
“aux +bay+ cog+ daf + eatt + fov = g2
agx + bay + caz+ dal -+ esu + fsv=ga
AaX -+ bay + Caz+ tal +eqt + fav =24
asx+ bsy + o5z + dsf + est+ fov=gs
aex -+ bgy + co7 + dot + et + fov=g¢

*Six unknowns - -

*You cap also solve [|near equations with three, four, ancl Ilve unknowns In each case
'

lEntermg the Lmear Equation Mod i
e for Two 0 S:x Un
While the Equation Mode is displayed, press ) (SIM). knowns

SIMUL TANEDLS
No data
in memory

EEsm),

Humber of
urtknowns?

EHEFEVIEVES
BEBE B




The following are the operations that are available from the function menu at the bottom
,Aof the dlsplay Press the function key below the operation.you want to. perfarm.
:Lmear equatnon “with two unknuwns R .
Linear equation with three unknowns T
... Linear equation with four unknowns

... Linear equation with five unknowns

~..Linear equation with six unknowns

. MSolving a Linear Equation with Three Unknowns

To solve the following linear equations for x, y, and z:

dx+y-2z=-1
x+6y+3z 1 .
—5x+4piz=-7

while in the Linear Equation Mode (SIM), press 2 (3), because the linear equations be-
ing solved have three unknowns.

BO

Goefficient input cells

Value being input inte highlighied ce®

|EoiERED

Input each coefficient.

EEOEDEE [GhR¥BrY+Cnz=dn _

@m. ol o A s ‘h [T o 4,

m@@-@@ml_‘ I L T

: @@@@@.@ T O SRR RN N

@@ SRR 1 Ty |
STl L -7

' ‘ )

Each tima you press [Ed, the input value is registered i in. the h|ghl|ghted cell Each press
of B9 mpuls values in lhe foIIowmg sequenge: R

coefficient ar — coefficient &, — coefflment 1= ' :§
coefficient 42 — coefficient by — coefiicient cz—
coefficient az — coefficient by — coefficient ca

*You can input fractlons and value memory conltents as coefﬂments.

After inputting the coefflclents, solve the equations.

[F)(sSoL) anZ+hnY+conZ=dn
Highlighted sclution cell value . : - ‘ 1
RFT ' _
G|

*Internal calculations are performed using & 15-digit mantissa, but results are displayed
using a 10-digit mantissa and 2- -digit exponent.

«This unit performs simultaneous’ linear equatiofis by placing the coefficients inside of

- a matrix. Because of this, as the coefficient matrix approaches zero, precision in the

" inverse matrix is ‘réduced and sa precision in the results produced also deteriorates.

~ For example the solution for a linear equation with three unknowns would be calculated
as shown below. .

X @ boo -1 d
yol=| e b oo 2
z ﬂa'-fba -6 _da

*An “Ma ERROR™ occurs whenever the unit is unable to solve the equations.

-Pressmg [El (HPT) returns lo the initial dlsplay of the Linear Equatlon Mode.

Dependlng on lhe coeifucnems thal you use, it may take conmderable t|me ior the
calculation result of simultaneous linear equatlons to-appear on the dlsplay Failure
of a result to appear immediately does not mean that the-unit is not funetioning properly

HEChanging Coefficients - -~ Pl T S S
You can change a coefficient elther before or aﬂer you reglster it by pressmg -

*To change a coefficient before registering it with 58
Press the ff8 key {o clear the current value and then input another cne.

¢ To change a coefficient after registering it with
Use the cursor keys to highlight the cell that contains the coefficient that you want to change.
Next, input the value that you want to change to.
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ICIearmg All the Coefficients

While in the Linear Equation Mode, press the@] (CLH)I ':én' key. This operation ciears

all the coefficients to zero. e CoR e
ECLR) ”hﬁmﬁmﬂ‘““ -

7-3 Quadratlc and Cublc Equations

This calculator can also solve guadratic and cubic equations that match the following for-
mais (when a*Q):

+Quadratic: ax2+ bx+c=0. e
-#Cubic: ax®+bx?+ex+d=0

HEntering the QuadratchCublc Equatlon Mode- PR
’ Whlle the Equaimn Mode is dlsp[ayed press @I(FLY) N - -

@(pm A PULVHDI‘IE}H% .
R ] AL,
in memcry

. |Degres?
HE

N T =

" The following are the operations that are available-from the function menu-at the bottom
cf lhe display. Press the furiction-key below the operatlon you want: to perform
] 24 T ‘Quadratic’ equatlon L RN o
T E(3) e Gubic equation - e e .

lSoIvmg a Quadratic or Cubic Equation

“To solve the following cubic equation;

x - 20— x+2=0. .

¢ o i FERE T
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While-ini the Quadratic or Cubic Equatioh Mode (PLY) press @(3) to enter the Cubic
Equatlon Mode

F2)(3) ar 5+bH E+5H+d=la
_ Gell for input &f cc_)gﬂicients - 5 " R
Lol _Vallje:beiﬂg ir}put'ihto highlighted cell ‘ T B
: = [SOLICLREARP. - -
Input each coefficient.
WeEEE aXd+b¥+cX+d=H
BODEEE bt _d

sEach time you press (21, lhe,'_inpdt value is registered in the highlighted cell. Each press
. of B9 inputs values in the following sequence:
coefficient « — coefficient b —coefficient ¢ —»coefficient o

"Input for coefficient d is required only input for cubic equations.
*You can input fractions and:value memory contents as coefficients.

After.inputting the. coefficients.. press [ (SOL) to solve the: equations.

[F(SOL) SRR +;H+&¥é-iu

Highlited solution cell value 2
)

sinternal caleulations are performed using a 15-digit mantissa, but results are displayed
using a 10-digit mantissa and 2-digit exponent,

*An “Ma ERRCR" occurs whenever the unit is unable to solve the equations.

»Pressing [ (RPT) returns to the initial display of the Quadratic Equation Mode.

14—
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EQuadratic equations that produce multiple root (1 or 2) solutions
or imaginary number solutions

The following examples lIIustrate how multiple-root solutions and i lmagmary number solu-

tions are: handled

-To solve a quadratlc equatlon that produces a smgle-value solutlon

- To solve the followmg quadratic équation: -
x1+2x+1=0 :

@@m@g"' 'axe+hﬂ><+._-,=g
F(SOL) = ey

[RFT
-:-rTo 'solve a cubic equatioh that produces a multiple-value solution

To solve the following cubic equauon

x3— 4x?+5x 2= 0 f'

axd +I:lHI=€ E+cxtd=0

m@@@@@@@@@
lﬁl( )

LA

'-I‘.J?J'.' e h IEFT .- Cabign ”"';r ) i'.‘_:‘ s

*To solve a cubic equation that;produces-an.imaginary:number:solution

[Example]. To solve the following cubic equation: e
T x4 x=3=0 - ’ e

-@-@m@-@@ aXd+bxe+cK+d=0
.(SOL) I —_—
_al ) —|-i.u|uai]
3 I
-1+1.4142135621

It may take considerable time for the catculation result of cubic equations to appear
on the display. Failure of a resufi to appear immediately does not mean that the unit
is not functioning properly.

B Changing Coefficients
You can change a coefficient either before or after you register it by pressing E.

® To change a coefficient before registering it with
Press the B8 key to clear the current value and then mput another ane.

*To change a coefflcient after registering it with g .
Use the cursor keys to hlghlight the cell that contains the coefficient that you want to change.
Next, input the value that you want to change to.

HClearing All the Coefficients

While in the Quadratic or Cubic Equation Made, press the F2{CLR) function key. This
operation clears all the coefficients to zero.

Baw |EarrrEe |
2

7-4 What to Do When an Error Occurs

®Error durlng coetficient value mput

Press the @@ key to cfear 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 B8 key to clear the error and display coefficient a. Try mputtmg values for the

coefficients again.

*Note that even when you press the key, the values assigned for coefficients are
retainad.

~149—




' L :
- o el =N K5
[ i
. 151
o - L
L ¢ G
1

Graphi'ng-

8-1 About the Graphing Function _ -
8-2 Rectangular Goordinate Graphs S
8-3 .. Polar Coordinate- Graphs IR =
8-4 Parametric Graphs

8-5 " Inequality-Graphs: - -

8-6 Integration Graphs ‘

8-7 . Probability Distribution Graphs =

8-8. Single-Variable Statlstlcal Graphs

8-9 . Paired-Variable Statistical Graphs

8-10 Storing Functions In-Memory. - -

8-11 :Graph-Solve . .« =

8-12 Other Graph Functions _
813 Some Graphing Examples ™ = '




Chapter 8 Il Graphiﬁ‘g- -

This chapter explalns everything you need to know to fully use the versatlle graphing capa-

bilities of the unit.

8-1 About the Graphing #unction

The large 63 x 95 dot display of the unit prowdes you with the capaballty to graph the
following:

. Rectangular coordinates
Polar coordinates
Parametrics
Inequalities
Integrations
Probability distributions
Single-variable statistics
Paired-variable statistics

These graphs can be produced usmg manual mput or by programs
You should enter the COMP, SD, REG, MAT, TABLE, GRAPH or DYNA Mode t6: perform
the operations described in this section. T

Note that the same manual procedures described here. can be:used. |n51de :programs to
draw graphs. For details, see page 316.

lSpeclfymg the Range of a Graph

- Before you draw a graph, you rnusf first use the ' Range Parameter Screen‘to spec:fy the
range parameters of the graph : o ; R

® To display the Range Parameter Séreen’ o 20l pnda i D0

Rectangular Coordinate’ Rahge Screen

- Xmin — minimum value of x- coordmate

Xmax — maximum value of x-coordinate . -riax =

Xsel — scale of x- coordmale——sr;]. -

Ymin — minimum value of y-coordinate Ymin: -1@

¥Ymax — maximum value of y-coordinate L maxs1B

Ysel — scale of y-coordinate——— 1 e~ ]15
[HITTRG

—152—

Ome

. SRR Polar Coordinate Range Screen
' S |Grarh Ran-ae '
G FE n )
T, 0.min - minimum value of T/g —IWI
T, 9 max — maximum value of T/f——MAX = T
T, 8 ptch” — pitéh of T/ ————— F-'Lr:.h 3 E. IR
IHIT TRG.

-oTo speclfy range parameters
- To speclfy the followmg range parameters

Xmm : ‘0 2
Xmax "5
" Xsol 1
Ymin -5
Ymax 71547
" ¥acl g
T,8 min O
T, 8§ max 4w
T, & pitch =36
® @E @ B or @)
Grarh Range Eraph Ranse

Hwmin:d

IWI_

Grafh: Range *ﬁ'
®hins |-
max-E;Eﬁflauu”

—I53—




EoOErs - - ® EB(or ®) :
{ararh_Ranse Grarh Ranse
Amin:g Ta
maxid S I |
sclsl S | maxs
Yminte-5 - - . Ulplchi3l6
max: 15 ' '
|Lmrh&a o _ HIT[TRG
@ Bd(or @) - ® @OEDmE

Grarh Ranae Eraph Ranse
T:B_ ) S RN 1
mint@ mini@
masct 4
FLCH= 3. IS TR

INIT |ITRG JUNITITRG - |

® EmEREEE
%raph Ranse

2B ) boge
mini@ ' o
‘ax i

[ R

-Pressing =3 [@ or -- ciears the Range Parameter Dlsplay Next, you can_ se -
to confirm that your paramelers are correcl

C)ll o -
?raph Ranae

|:maxs « JEESTHE.
|ptch: 6. b8 T26648

-IHlI e im R

‘Note thatthe = and dlwsron operai:ons we entered above have been automatlcally con-
verted to the correct values.
*You can sel range parameters within the range of — 9.99999E + 97 to 9.999999F + 97.

—I54—

*Input values can have up to 10 significant digits: Values-less than 10-2 and greater than
107 are dlsplayed with-a'§-digit mantissa (mcludlng the negatlve sugn) and a2 d|g|t ex-
ponent. - .

*The only mput that is valld for range parame!er mpul are numbers from 0 through 9,
decimal points, EXP, (), 4, », &, ¥, +; — X, =, (,) and.x..You.can also use [,
[B), BER@IT, but no other key- operatron is valld Note that negative values are indicated
using@ or @, .

*You cannot specify 0 for Xscale of Yecale.” =~ - :

s[f your input an illegal value, the previous paramelér-is retained without change.

*If a minimum is greater than a maximum parameter, the axis is inverted.

— [Example| Xmin:5 .- | ' _ T

Xmax:— 5

-*Make sure that the highlighting is at the, I|ne you are mputtmg before you starl lo input
a range parameter value . . ‘

GBrarh Range -

;éﬁei?l s maxis
EFaPh Ranse
Kmln-:ES-
maxs 25

m g | Grarh Eanee gi';
¥mins _ N
max 25 B

EEE Gr‘aeh Ranee ;
Xming -3

et Lt B T AT
AP P LR S ' ‘Tn'l

*You can input range parameters as expressions (such as 21r)

*When a range semng that does not allow display'of the axes is used; the ‘scalé for the
y-axis is indicated on gither the left Or'right edge of the dlsplay, while*fhiat fbrlthe ip-dis
is indicated on either the top or bottorn- edge =

*When range values are changed the graph dlsp!ay is cleared and the newly set axes
only are displayéd:

Yoy JoTS T
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eRange setting:may cause irregular &cale spacing. '

«If the range is set too wide, the graph produced may not llt on the dlsplay

+The point of deflection sometimes exceeds the capabilities of the display wrth graphs
Ahat change drastically as they approach the’ point of deflection.

A range that is too small can cause an’ “Ma EHROR“ '

llmhahzmg the Flange Parameter D|splay Settings.
There are wo methods that you can uge o |mt|aI|ze the Range Parameter Dlsplay settrngs.

. @(mm Er*ar—th Bange . ..
scl:
[T [TRG
.|.[jnnm

This operation pertorms initialization‘in “accordance with the current unlt of angular mea
surement mode (Deg, Rad, or Gra). This initialization operatlon is helpful when drawmg
trigonometric graphs G

Deg Mode e
Graph Ranae

Rad Mode

Grarh Rahse
Al -

551=3.1§15§255

[t

e

GraMode ™

"lararh Range: ~

scl zaa

-The settmgs for Y mm, Y max Y ptch, T8 min, T/¢ max, and T/8 ptch remain unchanged
when you press F2{TRG).
2To speclfy range parameters W|t n a program :
Use the followmg format to specify range parameters in:a program T
Range (va!ue of Xmm), (value of Xmax}, (value. of Xscl), i
.. {value of Ymin), (value ¢ of Ymax),.(value of ysel), - o
(value of T/6min), (value of Tomax), (value of T/Bprch)

—156—

e

8 2 Rectangular Coordlnate Graphs

Use the REC mode to draw rectangular coordrnate graphe e

lGraphmg Built-in Sc|ent|f|c Functions . ;':lﬁ-; ST
The following is a list of the bulitin scientific functions that you can graph

*siny . =

s .cos; - stanx Loesintx .. ecosTly. . ostan-lx -
hax coshx  etanhx *sinh~'x  ecosh-'x  etanh*ix

oy ax? slagx *Inx €40c

oy -'oWA L -

Use the RUN/COMP Maode to draw rectangular coordinate graphs Do not use the BASE,

QU YNA or ABLE Vi Ode When yau g F = g
= a built-in 1, i ran melers
E A D p 1 unctiol he e paral =]

Select COMP from the main menu, and then use the set up display to specify REC as

the graph type. ..

.(SET) (orm-)
@(REC) :

EXIT

Next draw the graph
) [any function key] 1= R

® Ta graph the sine function =

—I57=




W Overdrawing Builtzin Function Graphs
You can draw two or more built-in function graphs-on the same screen The range of first
graph is set automatically, and the same range is. applied for subsequent graphs, The
important thing to note in the fo[lowmg example is the use of 1), By pressing [ &2 before
[ to graph the second funclion, you are telling the unit to leave the previously drawn
graphs on the display. If you do not press - the unit will clear the graphlc dlsplay auto-
matically and graph only the Iasi funchon you entered.

To overdraw graphs

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

WIE(CLS)@
(i) ) R [ER (H Y P)
E(snh)ED

Eesl(F2)(csh) REDES)

Note - [ITTEE S PP .
You cannot use built-in function graphs in multistatements {page 35} and pregramming.

WGraphing Manually Entered Functions ™~~~

You can graph manually entered functions by simply pressing ‘arg then entering the
funetion. Remember that you also have 1o specify range parameters {page 153}.

# To graph a‘manually entered function

To graph _V7=.2.x‘2-.§- 3x—4 using the following range parameters:

Grarh Ranse

I 10| (o 1=
g@-@I@_ ﬂ

l0verdrawmg Manually Input Graphs

You can draw two or more: manually input graphs on the same screen. This makes it
posmble to find pomts of mtersectmn and solutions at a glance.

*To overdraw’ manually entered graphs

‘ "To graph y= 2 +3x—4 and overdraw it with y=2x+3

-{EI(CLS)@ :
-@-ﬁ.@-ﬂ
IE]

 EDEmOEE - - -

Later you wrlr Iearn how to use ihe Tre-llz;a Functlon ‘ ‘
age 194 lo
the points of intersection. (p g ) fmd OUt the Values at

—159=




M Specifying the Graph Range : )
When graphing a function with the format “y= functionZ,.you can spemfy e maxlmum
and minirum values to be apphed Use the following- format. -~ e

-functlon@-@ ¥min () Xmax [ER(DEd
[Example | To graph y=x?+3x-5 for the range —2=x=4:

Grrarh Ranae

mmesm [T
-m@ . ] B IS :

8- 3 Polar Coordmate Graphs

Ajter you change from the REC Mode to the POL Mode, you can use the unit to draw
polar coordinate graphs. Wherni'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(0) ,
Note that you should specrfy rads as the unit of angular measurement when graphrng
polar coardihate graphs: - 1t U i Lo Tl me Dy 3

lGraphrng Built-In Scientific Functions
Use the RUN/COMP Made to draw polar coordinate graphs. Do not use the BASE, EQUA
DYNA or TABLE Mode. When you graph a buiit-in function, the range parameters are

set by the unit automatically.

~160-—

Remember that.you also have to specify range parameters (page 15375

.eTa graph a manually entered function

The following;is a'list of the builtin scientific functi
ons that
coordinates. you can graph using polar

stn& 7 cosf - - tang sin~'8 c.os-1t) ' tan-1¢
sinhd . goshg . " tanh§ sinh'¢ . cosh™'¢  tanh-'¢
Ve g2 iogB g 10? e g e

‘Select COMP from the ‘main. menu, and then use the set u d
tho aronh o, ain.! p |sptay to specify POL as

- [E8(SET) (orm-)
E(POL)
Next speclly radlans as the unrt of angular measurement

®@(Had) B [MI

EXIT

Now draw the graph
' @&l fany function key] B8

To graph tanh 4:
Cef) IR EWET) (H Y PYE ) B 1w )+

W Graphing Manually:Entered. Functlons e

You can graph manually entered functions by srmply pressing () and then entermg the’

function. Manually entered functions:must have the following format: .
(Graph r=[¢ function]

nge paramelers -

-7 T_o_fgrap_h r=2sin38 using the followilﬁg

Grarh Ranee

Wﬁ'n—
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[Grarh Ranse . | |

2 0
MaX: N
thch n—35
T R | 11 11T I
‘@BCLSE

Eal(2)6m(3)RenEE

If the differénce between the minimum and maximum values, you sef fof the:pitch of T

‘or § is oo great, your graph will be too rough. If the difference is too small, drawing of
the graph will take a very long time.

M Specifying the Graph Range
When'graphing a polar coordinate function, you can specify the maximum and minimum
values to be applied. Use the following. format.

functlonE]L@_lE]f)mmE]Bmax@lm@
- To araph r= _ 4sing cosf for the range.—r = 9 g__ .

FRIED(CLSMEE . .~ aean o
(el () EED el Ran)( 2]
@@-@].E]m.

—162—

8-4 Parametric Graphs

To draw parametnc graphs, llrst change to the' PRM Mode. Do not tiy to use the BASE,
EQUA, DYNA or TABLE Mode for graphing. The funcilons that can he graphed in the
PRM Mode are those that it the following format: -~

{x, »)=(A(T), &(T))

.. [EB(SET).(or@H EB)
FE(PRM)

EXIT

® To graph a parametric equation

To graph the following functions:
- x=7cosT—2cos 3.5T

»=T7sIinT—2sin 3.5T

Use the following fange parameters. Grarh Ranae

:' m$x=12
sclis
[NITITRE
Grarh Ranze
T.8 I
maxs4n
rLchin=36
IHIT TRG
[@R)ES|{CLS)EE
EmEEFz)(Rad) (&
(B e 20 T | — (1P I [ A

—163~ A340087-13




If the difference belween the minimum and maximum values you set.for the pitch of T
or & is too great, your graph will be tog rough. If the dlfference is too. small drawmg of
the graph will take a very long time.

W Specifying the Graph Range
When graphing a parametric function, you can specify the maximum and mmlmum values
to be applied. Use the following format. -

ot} function ) (08 (T Tmin (=] Tmax (i) (1] &)

To graph the following functions:
x=T7cosT - 2cos 3.5T o

y=T7sinT —-2sin 3,57

Use the following range:
r=T=2x

 EHECLS)E .
FRERED(Rad)EE |
EODEEEDEEEE

EDDREEEEREEE ‘
A DEOEEEE) LS
AR |

[}
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8-5 Inequality Graphs

To draw inequality graphs, first change to the INQ Mode Do not lry to use the BASE,
EQUA, DYNA or TABLE Mode for graphing. The functions that can be graphed in the
INQ Mode are those that fit one of the following formats:

y > fix) yezfoo
y<fx) - y=fi)

Whenever drawing a new inequality graph you should always starl out with' i) -EI(CLS)@]
to clear the display. R . . BE

vy

[E8)(SET) (or BEIED)
FI(NQ)
B '

When you press the ‘ key in.the INQ Mode, the display shown here appears.

B B &
Use the funetion key-s'lo input lhé inequality you are graphing.
Function Key nputs - - ‘
[ Y>>
@_ Y <
) Yz
Yz

® To graph an‘inequality
To graph y<x?-2x-§ using the following range parameters:

Grarh Ranse

WIT
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m@mmﬂ,
- EAE(Y <)EEDEIE
DEDEEE

EOverdrawing Inequality Graphs .
If you draw two or more inequality function graphs on the same screen, the area contain-

ing values that satisfy both functions is filled in.
in the following input sequence we will inpul two functions with a smgle operatlon Note

the §) operation that separates the two functions.

oTo overdraw inequality graphs

To graph y>x2—2x—6 and overdraw it with y< —x2+3x+4 using the
following range parameters:

Grarh Ranse

maxs
sclil
Ymint-18
max= 1@
sclis
NRIT[TRG
(EaF) [FS)(CLS) [Bxg)
EmE(Y > )L 6
e E]ER )
E(Y <)ol
8] -+ [N (ES

8-6 Integration Graphs

—166—

ESpecifying the Graph Range
When drawing inequality graphs, you can specify the maximum and. minimum values to
be applied. Use the following format.

[erant] [Fn] (inequality) (3] () (1) Xmiin (7] Xmax (iRl (1) 52

(n=1t04)
[Example] To graph y=2x-5 using the range 0=x=2, and the following range
: parameters

' IEPaPh Range
max:
sclil
Ymin: -6
mame
ol sels
: 3HHIF"
. EREHCLS)EY [
ER(Fa (Y <)[2)Een .
g — [ N}

To draw integration graphs, you press EFIE&, enter the function, &nd then press &, The
unit produces the graph on the display with the solution range filled in.

*Whenever drawmg a new integration graph you should always‘start out with

EAEE)(CLS)ES to clear the display.
+Do riot try to use the BASE, EQUA, GRAPH DYNA or TABLE' Mede far |nlegrat|on

graphing.

e

—167—




® To graph an integral : . I _
[Example | To graph [, (x+2)(x~1)(x3)dx using the following range parameters:

'IEEaPh' Ranse |

IWIW

FAECLS)BE
OEDOE
eN0OEEEN
DERDHDEES

Jox=15.

Note that you can also include the integration graph operation within programs.

8-7 Probability Distribution Graphs

The uriit calculates the three fypes of probability normal distribution shown helow, along
with normalized variate-i{(x). It-also produces a probability density function graph (standard
nermal distribution c}urvg),for t_l_lg_a normal distribu_i_ior_l_. .

Ry e R

T LD ) B
1 E B B
Vawlae 2 at V2 e

Hx}

—168-

Once you input a value that represents the normalized variate t{x) for one of the probabilities
P(t), Qi) and R(t), the unit produges the corresponding standard normal distribution curve.
At this time, the probability calculation resu!t appears on the display, with the calculation
range highlighted in the graph.

Todraw probablhty distribution graphs, the un|t shauld be in the SD Mode and REC Mode.

siote that you do nq; need to specify range parameters with probability distribution graphs.

F9(SET) (or EAED) Co-TEe REL NN
@®@FIREC) :

Perform the following graph clear cperation.

E@(CLS)@

‘+Be sure fo perform the above graph clear operatron ‘before. proceedlng

Press m and then .(PQFI)

I,
.@@.

Use the function keys to input the probability distribution you are graphmg

E(P() Draws standard normal distribution curve and calculates probabrllty Pt}
Q). -- Draws standard normal distribution curve and calculates probability Qit)

EBI(R()..
EDE() s

.. Draws standard normal distribution curve and calculates probability R(t)
Calculates normalized  variate 1(x) .

*You cannot draw a graph for the normalized variate iuncti‘on t(x).

® To graph a probability distribution

To graph P{0.5)

ER)Es) (CLS) B
EEE)(PQR)FI(P( )@EIIE
Ol

FCL2=8.69146
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*The following shows the parameters that the unit uses for the-prabability distribution graph.

e

Ymm Ymax
-0 045

Xmin _ Xmax
-32 32

8-8 Single-Variable Statistical Graphs

To draw single-variable statistical graphs, you must use the SD Mode and the statistical

graph DRAW Mode. The unit lets you draw bar graphs, line graphs and normal d|slr|bu-

tion curves usmg data you input.

" EG(SET) (or BRER)
@ENORW)

i CE

'OTodrawabargraph e

“To draw a bar graph of the followmg data -

Rank Value Frequenpy

OWX~DHL DN
-3
=]

10| 90
11| 100

First, specify the range parameiers Since the maximum data value for x is 100 we will
‘set Xmax as 110, The maximum data value for y is 15, s0 set Ymax as 20.

Erarh Ranse

C

o
S
mm$mmmmmmm+

max:
sclild
Ymin:@
maxs 28
scli
—170— HITITRG

Next, specify the numbier of bars by increasing the number of value memories.-Since we
have 11 ranks, we should increase the number of memories by 11. If you $kip this step,
an error occurs when you try to draw the graph,

* EREm ) )EE : Prosram :
‘ Formula : &
F-Memors» &
tMemory ' K
Dat.a z
23890 Bytes Fre
‘F"T_'IIMEDEBWEF

NQW clear the statlsllcal memory.

R e F2(SchEd
lput the data. For full details on the 1echniques you can use to input statistical data, see
page 97.
@IEI(DT)LT_I@-(DUIE(DT).(DT)@@EJ(DT)[E](DT)
EEET)EETE@E)E)OT)ENRT)ENDT)
(E)elFE);) EENDT) EOE)K;)EFEY T DEE)K;) EE(DT)
Eil)FEG) DEIEPT)E@E) ;) EENDT)EEIEE(DT)ED(DT)

Now draw the 'graph.

R

® To find the mode {Mod) on a graph
You can find the mode (Mod) on'a bar graph using the pointer. Note, however that you

can only perform this operation immediately after a bar graph is drawn on the display.

To fmd the mode lmmedlately after drawing the above bar graph.

E l [Exaas 5 JUen) = pon

®Beey = Vit boeurr B
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(Fa](Mod)

¥=80 =15

«The mede is indicated by the painter flashing at !he highest pomi. on thfe grap;r;. -?fT

- values at the bollom of the graph show the data item [X] along with is requfemg 1.

oIy the case of multimodal distribution, the pointer will be located at the tohp o) the bar
that is farthest o the right. In the following graph, bars A, B: gnd C have th (tahsa T Ehl
quency, so the pointer is located at the lop of C because it is farthest to the right.

A B i

Use the following procedure to find the made when using the STO Made in the statistical
data (S-data)} Mode.

6T Irﬁﬂ:ﬂﬁ“@ﬂwl
F(DEV) : EHEar ey

E©). [Fiea ) RE G
ED(Mod) | |
<A’ £=15

+See page 102 :for information an determining Med, Max, and Min.

—172—

® To superimpose 2 line graph on a'bar graph
While a bar graph is displayed, perform the following key operation,

EIRHE (LN E I

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

Grarh Ranae

scl

|HiT[TRG

This change in range parameters is necessary because the y values are so mugch smaller

than the x values.
Draw the graph.
' (uN)_IIJr@

- Inpulting the number 1 causes a norma!
distribution cdrve to be drawn.

Notes .o

=Be sure to expand the number of value memories to match the humber of bars in a bar
graph.

*If you change the number of value memories while you are inputting data, you will not
be able to draw a graph correctly.

*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 outside the range cannot be
connected. :
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«The following is the formula the unit uses to draw the normal distribution curve.

1 _bmwe
= e 2xon?
Y= Izmxant

.«For range paraméter settings, Xmin must be less than Xmax.
=The message "done” appears on the display to indicate that drawing of a bar or line
- graph is complete. ‘

8-9 Paired-Variable Statistical Graphs

To draw paired-variable statistical graphs, you must use the REG Mode and the statisti-
cal graph DRAW Mode. The unit draws graphs using data you input.

|CHiceET |
F B B

The following are the types _oi operations that can be selected from the function menu
at the bottom of the display. Press the function key below the operation you want to perform.

'ﬁB@Eﬂ(crﬂBﬁn)

FED(LINY .o .. Liriear regression line drawing {LIN Mode).
FEHLOG) . . Logarithmic regression curve drawing (LOG Mode).
CEEXPY e ... Exponential regression curve drawing (EXP Mode).
F(PWR} ..o Power regression curve drawing (PWR Mode).
. @@EDRW) |
@DE(REC) | |
(Em

-Méke sure that you specify rectangular coordinates (REC) as the graph type (G-type)
for this type of graph. )
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® To draw a paired-variable graph

To draw a graph of the following data;

xi vi
-9 _?
-5 -1
~3 2
1 3
4 5
7 8

First, specify the range parameters as shown right.

Grarh Ranse -
maxs

s;li2
Ymini -3

max:id
S _ sclis
Now clear the statistical memory. [HIT[TRG

- EEERFE)(Scl)EE

input the data. For full details on the techniques you can use to input statistical data, see
page 104. : - ’

mn - Iﬁﬁnmmm

E) ()

BEE)EEAEE) =
QEE)BEDEDT) . ' N |

©IE)E)K )ZIENDT)
AE)(HEFE)(DT). -
@FE)()EEDT) . U
DE)()EFEDT) - _—

Now draw the graph.

4”;iﬂﬂmmmﬁnmmnlcj

—=175—




"Notes : :
*A point is not plotted if a set of data is outside the range parameter values you specify.
«The following key gperation causes an error (Ma ERROR}) if no paired-variable statisti-

cal data is present in memory.
(st G ) (L IN) (1))

*For range parameter settings, Xmin must be less than Xmanx.

8-10 Storing Functions in Memory

You can store up to 30 functions and expressions in memaory for later recall, editing, or
graphing. Rectangular coordinate, polar coordinate, and parametric functions, as well as
inequalities can all be stored in memory. Note that the total amount of memory used for
storage of functions cannct exceed 127 byles.

B Accessing the Graph Function Memory
Highfight the GRAPH icon on the Main Menu and then press &,

GRAPH FUHETIDH
G-Lw»re *REC-COM

G—-funhg &
Dual—-G_:0FF
Simul-G:0OFF
Plt-Lin:BLUE
Anale :Des
[SET
FEDSET) crverrrrrrrren Set up display (page 21)
Pressinig B while the above display is shown causes thé following function men to appear.

EE]

Memoary locations
Use @ and &) to select an area.

EIIFWE]FIEJ_I
BREEB B

The following are the types of operations that can be selected from the function menu
ai the bottom of the dlsplay Press the function key below the operation you want to perform.
lEI(ED]T) Graph- function write/edit display
FZ{DEL) .- Deletes graph function
[BHTYP) .. Graph type menu
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F@(COLR) ..
FE(SEL) .....
EB(DRW) ...

. Graph color menu. B
. Selects whether or n01 a graph should be drawn
Draws a graph for a stored function

EGraph Function Types

Before storing a function into memory; be sure to first use the following procedure to specify
its type {rectangular coordinate, polar coordinate, parametrlc inequality).

* To specify a function type

EITYP) [RECFOLIFEH[THR
EH ) B &©

“The following are the function types that can be selected from the function menu at the
bottom of the d|splay Press the function key below the type you want o specify.

(F(REC) .. .. Rectangular cocrdinate

- B{POL):. ... Polar coordinate
F(PRM) . ... Parametric functions
EaI(INGY) .. Inequality

‘e To store a rectangular coordinate function

§

- To store the followmg rectangular coordinate graph function in memory

location Y2:
: . y=2x2- 5
First specify the function type as rectangular coordinate.
E(TYP)EYREC)
Use @ and @ to select the 'area where you want to store the function.
® - [EREPH FUNCTRECT

Store the function into merinory.

JlEviiveL ek ot bl N T

Input the function.

(2)ren=E] Y2=2K2-5._

TO STORE :CEXE]

g
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¢ To store a polar coordmate functlon

[Example| To store the following polar cocrdinate graph function in memory loca-

tion r3:
r=>5 sin 38

First specify the function type as polar coordinate..
E)(TYP)[F2)(POL)

Use @ and & to select the area where you want to slore the__funcliqn.. e

@® APH FUNC: POL

P R P Lo

Input the function.

EEDE |+3=5=in Za_

[ [To'sToRE £ {TEXE)

Store the function into memofy. ERHF’H FUHC F'DL
IR o3 I
© ?252%2—5 |

¢ To store parametri¢ functions

[Example| To stare the following parametric functions in memary location f4:

x=3sinT
y=3cosT
First specify the function type as parametric.
EBTYP)E(PRM) -
Use @ and (& to select the area where you want to store the function,
NT® GRAPH FUNC: PARAN
L OO® t1: !
o yZEZHE-D

r3B9sin 36

B (E0I LLELT i L) N
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Inpuit the functions.

@---( )@I- =sin Ts»3cos T

TO STORE:CEXE]

-,
ﬂulh“

Store the functions into merho'ry;,

&3

PH FUHC:FPARAM

2RE-5
'Esin_Sﬁ

[ R EOT R I S e G e
¢ To store an inequality

To slore the following inequality in graphic function memory location Y5 ‘

y<12216__,‘
F|rsi spemfy the function type as medualrty S
" E(TYP)ER(NG) -
Use @ and & ta select ihe_are_a where you want to store the function,
PO@® GRAPH_FUNC: INER
Y2B2K28 -3

r3B5sin 38
ALd483=sin T
IVL4ESGDS T

I_nput the function.
(2 @2 FEI BB (Y <) WOSHE-2K6_ -
RN IEPE R > Y4 [Fa[vE -
[F2

The followmg are the mequahty types that can be selected from the funcnon menu at the
bottom of the display.. Press. the function key belaw the type you want to specify.

FDY =) oo, 1%
(Y <} y<filx)
=3 yefix)

[ =) [ YEfix)
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Store the function inte memory.

=

GRAPH_FUNC: INER
Y2B2RE-5

r382sin 38
AdB3=sin T
VL?ESGDE T

BEditing Graph Functions in Memory
Use 1he following procedures to modify and delete functions that are stored in memory.

® To modify a function in memory
“To change the function in memory location Y2-(y=2x>~5) to y=2x?-3:

Select the area that contains the function you want to edit.

® ERFIPH FUHE RECT
EDILBEL T R 0L RJEENTTE
E
Recall the funation for editing. YR=2%a~-5_
L EEDTY T0 STORE @ [EXE]
Make the changes. | o Co o |Y2= 2%2—3
@3 ‘ - TO STORE & EE.‘:{E]
Stere the new function into memory. ERHPH, FUNC:RECT

® To delete a function from memory

To delete the function in memory location Y2:
Display the list of functions in memory.

Use @ and & to select the area that contains the function you want lo delete,
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Press E](DEL).

CEBPEH |3 peLere Fommue e
- &

Press [FI(YES) to delete the. funchon or [F8)(NO) to abort the operation without deleting
anything.

lDraWing Graphs from Memory

Be sure that you make the followmg two specifications before trying to draw graphs from
memaory.

*Specify the color of the graph-as blue, orange, or green.

*Specify the functlons whose graphs you want to draw.

sTo specify the color of a graph
The default color for graph drawing blue, but you can use the fellowmg procedure to change
the color to orange or green if you want.
Select the area that contains the function of the graph whose color you want to change.

Display the Graph Colar Meriu..

ECOLR) - |EmRmREm
B &

Press the function key that corresponds to the colar you want to specify.

B Specifying the Graphs to be Drawn _
You can specify drawing of the graphs for all functions stored in memory (overlaid on

~ the display), or dr'al_wing of the graphs for specific functions.

#To draw the 'graphs of a epecific function

— [Example 1] To draw a graph of the function in memory location Y2 (y 2x2-3):

Use the fol!owmg range parameters

EPaPh Ranae

maxs
sclil
Ymint -5
. maxi5

sclil
HITTRG
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Select the area that contains the first function that you want to omit from the drawing

operation. i | —ry
: . - GRAPH FUNCIRECT
@@ VYis
|y2Baxe-3

sih
VL4ESGDS T
A0 [(EW 7 TR [SEL [DRL
. “ . @

[EE)(SEL) _E??PH EUHE:RECT*

This operation specifies that the graph of this
function should nct be drawn. Only functions -
whose ** =" signs are highlighted will be drawn.

(¥FEI(SEL) GRAFH FLUNC:RECT
VZBZ2XE-3
@B rI=Dsin 35
o ¥Ld=3sin T

]¥t4 =3cos T

EOVTI0EL T L ol M
LEE

Draw the graph.
[EEl{DRW)

2

*To swilch a functlon back to draw from non- draw select the area that contains the fune-
tion and press [F8)(SEL) again,
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* To overlay graphs for.all-the functions in‘memory ind

To overlay grephs for all the functions using the same range parameters
as in Example 1: .

PH FUMC:RECT

r3B55in 38
XLdB3sin T
¥L4535us T

Draw the graph.
[ESJ(DRW). ... .

-To draw mulhple graphs smultaneously, you must first use the procedure on page 25
to specify simultaneous graphlng (Slmul -G).

*Simul-G: ON ' -

Graphs of the selected functions are drawn simultaneously. The graph range parameters'

that are stored with the graph functlon are ignored when the graphs are drawn

«Simul-G: OFF

Graphs of the selecied functlons are drawn one-by-one.

If you do not want the functlon dlsplayed along with the graph, use the set up edlt display

-to set the graph furiction (G- func) to OFF (page 24).

EFunction Linking”™ .
-l
«With Function Linking, any function that you store in the GRAPH Mode is also automati
cally registered in the TABLE Mode function area {page 264).
*You can also use function memary to copy functions stored in the DYNA Mode function
memory to the GRAPH Mode function area.

[Example] To copy. the: function-y= A (X-+ B)2+ C,- which is: stored 'In:.the DYNA

Mode function memory area, to the GRAPH Mode function-areaY§: (page .
240)
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In the DYNA Mode, recall the function that you want to copy. '

®:.
|I§]!F E]I'I!EIF'
o G
EEDHT)

Y=R{X+B2+C..
| <EDIT FUNC> [T

Store the function into function memaory. Here we will use mamory area f;.

SEES B Y Y EE
' )
~ i
E'(ST.Q)' |I-F1Ifa|+'3 IfulfslfE|
&
FO{f:) . FUNCTION HEMUR?
(ER(f) fi H(H+B) E
Enter the GRAPH Mode and display the function menu, Selécit the area i.vhere you Want
tq_stqrg the copied function. = L . e
Q ® ERHPH'FUHC RECT.
Cooe® S S r38osin 38 . .
B wldB3sin T ‘
pe y o odML4B3cos T |
D ST [YSERE-ZR-6
Eﬂﬁiﬂim}’ﬁm
o El
(EDlT) 'T'B_ oo e |
TO STORE : EE)CEZI

Recall the function irom the functlon memory and- copy it- mto the DYNA Mode function |
area you selected. - L - B [

WOETPEEE

K
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E=RCL) [ecrerFTEE s
: G
- B WESACK+E ) B+C_
ETOJRCL Fr JET
& " [EeR FUNCTRECT
e r385sin 38
HL45351H T_

EIIFWE]PEF I_"

*+You can also copy functions stored inthe GRAPH Mode to a DYNA Mode iunctlon area.
‘See page 254 for detaﬂs

:8-11 Graph Sdl'v‘e

The following types of solutlons are available for graph functions drawn in the GRAPH
Mode. . .

Roots . .

Maximums and minimums

y-intercepts

Intersect values for iwo graphs

Coordinate values at any point (value of y for xlvalue of x for )
Derivative at any point

MDisplaying the‘Gfaph Solve Menu L
ERE |ErrErm TR
BEEEE B

The following are the solutlons that can be selected from the.function. menu.at 1he bottom
qf the display. Press the function key below the solution you want to ‘specify’

FEI(RT) ... Roofs . .
FA(MAX) ... Maximum - e,
SEE(MINY . . Minimum
FA(Y-ICP) . . y-intercept
" E(SCT) ... . Intersection of two graphs
TEO ) i Display of the second Graph Solve menu
: —185-




‘Pressi'ng (U)_ causes the following menu 1o appear con the display,

Ee)(T) ]I'.'-mlu-caﬁrdx
. _ . ‘ 2
,"'Press the functian key'beldw the cperation you want to specify.
EN(Y-CA) ....... ..o p-C0OFdinate value for a given x-coordinate
B CA) ... x-coordinale value for a given y-coordinate
(dldx) R Derlvatlve for a given point

Except for the mtersectlon ‘of two graphs, all of the following operations are performed
after drawmg of the followmg function graphs.

" Memory Area Y1: r=x4+1
Memory Area Y2: y =x (x + 2){(x~-2)

The range parameter semngs shown here are also used.

_'J:‘.

GraPh Rahge

Mmaxs
sclil
_ Yming =3 .
: - maxes :
- SRR — sclil
_ ‘ e R

*For detalls on drawing graphs, see section “8-10 Storing Functlons in Memcry sitarting
on page 176, .

M Determining Roots .
To determine the roots for y = x {x + 2) {(x-2):
IlR T [MARFIH |.'|'-IICI".|ISC.TB|

SHIFT

E(RT)
"+~ {This; puts the unit into standby wamng for -
sefection of a graph.} ;. - .., :

sty

*A " R" cursor appears on the graph that has
the lowest memory area number.
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Specify the graph you want to use.- -+ * ©

*Use @ and® t_b;mo'v_e the cursor to the graph
whose roots you want to find.

Determine the rogt.
(Exg):

*Roots are found ,startiﬁg from 'fhe left.

Search for the next root to the right,

*If theitg iss no root to the right.né:t_hing happens
when you press (.

*You can use @ to move back to the left.

H=-g '|'=I'I

N=KCR+2) (K=-2)

RogT

N

T LY v

T
Y

l?

Y= CRH200-2)

T
v

[

N

l4=0 ¥=0
VERCIFZICR=20
//f/ N " RooT
R=a ¥=0

+If there.is: only one graph, pressmg [E)RT) directly displays the root {selection of the

graph is not required)

R : o

— 87—




B Determining Maximums and Minimums

* To detefmine the maximum and minimum for y=x (x + 2).(x - 2)

G N | 8 T TSI =
[ T
ER(MAX) Y=K+1

(This puts the unitinte standby waiting for seleg-
" tion of agraph.} o

Spécify the grlap-h and determine the maximum. V=¥ H+2 |
o AT
U (LT

fi=-1.1547 - ¥=3.07192014

- G o |IR—TFM‘H'HIM|HI'.".m-l_ls-:TI
Specii’y—ghe‘ grabh and" determine: the minimum. o
BMN®E TSR (R0
MIHN
1451, 15Un005 $=-3. 078801

«|f there is more than one maximum/minimum, you can use & and@ to move between

them.
«If there is only one graph, pressing [F2)(MAX)/E{MIN) directly displays the maximum/mini-

mum (selection of the graph is not required].
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HDetermining y-intercepts

- To determine the y-intercept for y = x + 1:

_ “ S , [RT FaRFH TR ECT I
. -
E2{Y-ICP)
“(This puts the unit into standby waiting for selec- HJ=K+ 1

. tion of a graph.) J{_}ﬁ/
_\'.\jf Y-ICPT

Determine the y-intercept. Y=p+1
/FV F\/ ¥-ICFT

:

) :-:-u P=|

-y mlercepls are the pomts that the graph intersects the p-axis. T
«lf there is anly ene graph, pressing Fa(Y- -ICP} dlrectly displays the y-inlercepts (selec-
tion of the graph is not reqmred)

W Determining Pomts of Intersection for Two Graphs

After drawmg the following three graphs, determine the pomts of mter-
: section for the Graph A and Graph C. Use the same range parameiers
... as those defined for the examples above '
‘Graph A: y = x + 1
‘Graph B: y =x{x + 2) (x = 2)
2.

Graph C: y ; L
o e R Ilﬁ?mﬁm EIGHE 7.
k
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FS(ISCT)

{This puts the unit into standby waiting for selec
ticn of a graph.)

Specify Graph A.
(=
.-P'ressing B8l changes “ ® " into ' ¢ " for specifi-
cation of the first-graph.

VEREL

=R (AT 2) CR—27

&\\ff ISECT

Specify the éechnd graph {Graph C, here) to determine the points of intersection.

O

sUse @ andf® to move ' ®** 'on the second
graph.
sIntersections are found startmg from the Ieﬂ

®

-The nexi mtersectlon to the right is found If
there is no infersection to the right, nothmg hap-
pens when you perform this operation.

«You can use @ to move back to the left.

*If there are only two graphs, pressing 5 (I5CT) directly displays the intersection’s {selec-

tion of the-graph is not required).

V=2
Y=x+1

{#=-n.E18033 ¥= u;aalasa

~ TP IsECT
#=1.E180333 ¥=2.E180338

MDetermining a Coordinate (x for a given y/y for a given x)

- To determine the y-coordinate for x = 0.5 and the x-coordinate for y =
18|nthegraphy =Xx(x+2)(x-2)

---(o) |Fomrs |
@
Ecn VRA

Specify a graph:

s@@

<At this time, the umt waﬂs for input of an x-
coordinate value. " .

Input the x—bonrdihate value.

@B@ | . B |'K=EI5—‘ | \ |
Determine the carresponding y;poérdinate value.
.. M ¥-CHL
2=l.5 ¥z-1.815
—=19|{—




Specify a graph.
E(X-CADEE

sAt this time, the unit waits for input of a »-
coordinate value. =_

Input the y-coordinate value.

gak lv=3.2_ i
Determine the corresponding x-coordinate value.
B F=R(RAZI A2y

i R-CAL
#=i. 3190097 ¥-3.8

«If there Is more than one x-ceordinate value for a given y-coordinate value or more than
one y-coordinate value for a given x-coordinate value, use (® and @ fo move between

them.
*The display used for the coordinate values depends on the graph type as shown below.

#Polar Coordinate Graph
F=l.5 B=0. 54533051
+Parametric Graph T=0
S %=1 Y=g
sInequality Graph y=| = ' J

=Note thal you can not determme a y-coordinate for a given x-coordlnate with a paramet-
ric graph.

slf there is only one graph pressing F1(Y-CAMFZ(X-CA) directly dlsplays the x-coordinately-
coordinate (selection of the graph is not required).

— g2

HDetermining the Derivative for a Given Point

To determine the detivative at the origi

e X(x + 2)(::—2)

EEE O)

Calculate the coordinate value and derivative,

[E3)(d/dx)

»The coordinate for the leftmast point on the dis-
play and the derivative appears on the display
for graph whose function is stored in the lowest
numbered memory area.

Specafy a graph and determme the denvatwe for anol

in (x, » = (0, 0) ior the graph y

4

ther pmnt

 O®-®

«Pressing 3 and (&) moves the pointer.

"r' K{K+2} (x 2)

*The display used for the coordinate values depends o

*Potar Coordinate Graph

n the graph type as-shown below.

*Parametric Graph

*Inequality Graph

- Frel
rF=0. - 8=l
T=0 ¥7=1

~[H=0 Y=g
: 7f=_z
n=0

¥<-B
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+Depending on the range’ parameter settings, there’ may b,e":s‘onlae errof in solutions

produced by Graph Solve. .

«If no solution can be found for any of the above operations, the message. "*No.solution"'
appears on the, display, .. oo

«The following conditions can interfere with calculation precision and may make it impos-
sible to obtain a solution.
*When the solution is a point of tangency o the x-axis. ™
*When the solution is a point of tangency between two graphs.

8-12 Other Graph Functions ]

The functions described in this section can be used with rectangular coordihate, bblar
coordinate, parametric, inequality, and statistical graphs.

The procedures described hé_re can be pelffdrfned in the COMP, 8D, REG, MAT, or
TABLE Mode or.in the GRAPH #ode. The joilowing examples show cperation for the COMP
Mode only. o e

mSetting the Type of Graphing Method (G-type)
You can use l_he set up"display to specify either of the follewing two graphing methods
by changirig the G-type selting (page 22).

‘ (C'ON) ..... ... Connects plotted points with lines
~1-- E8J(PLT) ... . Oniy points are:plotied (without connection) .

B Trace Function e

The Trace Funetion lets you move a pointer along the line in a graph and display coor-
dinate values at any point. The following illustrations show how values are displayed for
each type of graph.

.Reciangular Coordinate Graph S ; )
’ o P w=U5, 85 UHE ¥=0."180236

. sPotar Coordinate Graph -
_'—- o oordina P F=-0« 998937 8=-3, 169311

T=-3. 958406

+Parametric Graph
arametric Grap 4=M. 1288686 Y=-D. EAUST

sInequality Graph ¥=2.Ua55319 ¥<-U.967858

—i94—

¢ To:determiné the values of .points of intersection - ey
To determine the values of the points of intersection for the follé\:v_i'ng

. .equations:
|Eraph Ranse I
maxeo ..

yExigl
y=—x+2

Use the following range parameters:

sclil
 |¥Yminz-1@

o o max: i@
FR VI S T T scli?
| INIT[TRG

Dfaw the grapri of the first equation.
F9(SET)ED(REC)ED
R FEHCLS)EE

D EEE

Overdraw the graph of the.second equation.

- ORI

Press [E1)(Trace) to activate the Trace Fuhction'. i
PFini'er

[ED{(Trace)

==5 ¥=1
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Move the pointer using @ and @ Holding down either key moves the pointer-at, hlgh
speed

Move the pomter to 1he first intersection. -
When the pointer is at the location you want, press F&{Coord) to view coordmates individu-
ally. Each press of [F8) .(Courd) changes the coordinate display in the sequence shown below.

]

XY coordinates—{H=-2a 165951 Y=« TE535TU

[F8(Coord) Bant
X coordinate only— X = = 2 . ?5595?445
Econd) ~l_ /

Y coordinate only—{\0=d ?5595?446

The peinter does not move at 1|xed intervals. It follows the dots on the dlsplay Because

of this, the values provided for coordinates: are approximate.

Move the pointer to the next intersection.

>-®

¥=0.1914893362
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You can then use -(Coord) 1o wew lhe X and y coordlnate values G AR ER

.(Coord) At

’ - #=1.B0BS |06 ¥=0. 1314E93

Finally, pre‘ss-"@(Trace) agéin to-exit the Trace Function.

& To'move the trace betweén two graphs  * 7 : c
This operation can be used to trace multiple graphs onihe same dlsplay In‘the COMP ;
SD, REG, MAT -or TABLE Mode this operation can be used with up to six graphs that
are layered using multi-statements or programming. In the GRAPH Mede, all graphs that
are drawn on thé display can be traced.

To trace points on the following equations (using a multistatement):
; « Y= (x+2)(x 3)
y= 2.xj 3

Use the following range parameters: Grarh Rande l
maxs
|-sglil - -
Ymin:-18
maxil@ - .
scli? ’
[IHIT [TRG

Execute the multistatement that draws the two graphs.

E)SENFIREC)ED
EECLE
 EOEREERED
o

Tl - e
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Press [E1)(Trace) to activate the Trace Function. The coordinate values on the display are
for x = Xmin of the graph drawn by the last function in the multistatement (y = 2x —
3 in this examp!e) The pomter is also located on the last graph. :

|H#=-§ _ _'l'_--IEI

Move the pointer along the line where lt |s Iocated usmg @ and @ Ho!dmg down e|ther
key moves the pomier at high speed,

®L®

TS I I R

=<1 23181 ¥=-E.4ouass

Use @ and ® to move the pomter between the two graphs.

o L\ /

H:-l.dnéiaﬁ‘?ﬁ;l;HUHSaa

R

Note : : .

*If you have more than two graphs shown on the dlsplay, the @ and @ cursors can be
used to move the pointer from graph to graph. -

. When you are finished, press @(Trace) again to exit the Trace Funclron

HScrolling Graphs : ’ R SRR
If the graph you are tracing funs off the d|splay to the'left or rlght the dlsplay scrolls
automatically to follow the Trace Function pointer as you trace the graph i

oA rel(F1)(Deg) B
EAE(CLS)E
(Brent] i) xE)

| -(Trace)®‘ C) ‘-

U8

A
N

=360 Cyag 4=367. 55951 V=0 | 332065

. DN

#=-29H. 7234 ¥=0.A163493

=-305. 3828 ¥=0. BO507

*You cannot sc}oll polar coerdinate or parametric graphs. You also cannot scroll over- -
drawn graphs that contain polar coordinate or parametric graphs.

=If Dual-G is switched on whén you activate the trace function, you will not be able to
scroll the display {page 24).

:HlNotes on Using the Trace Function

*You can use the Trace Function immediately after you draw-a‘graph only. If you draw
a graph and thien perform a calculation or any other operation (besides [M-Disp, Range.
or G-T), the Trace Function will be unavailable.

*The values for the x- and y-coordinates at the bottorn of the display use 10-digit or 5-digit
mantissas with a 2-digit exponent. When both the x-axis and y-axis are displayed, an
8-digit or 4-digit mantissa and 2-digit exponent is used for positive values. A 7-digit or
3-digit mantissa.and 2-digit exponent is used for negative values.

-sYou canndt use the Trace Function during program execution.

*QOnce program execution is suspended by a * 4 " symbol, you ¢an use the Trace Func-
ticn on a graph produced at that point.
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«lf a display statement ( 4) caused the first graph to be drawn (indicated when the mes-

- sage "'— Disp —" Is shown on the display), drawing the, subsequent graph after activat-
ing the trace function cayses the previous coordinates (“x.="and “y =) to be cleared
from the display. ’ ’ e . v

MPlot Function Co e T

The Plot Function makes it possible to plot points anywhere on a-graph.”

Note that there are two different plot operations: one for graphs in the CdMi;-".: Sf). REG,
or MAT Mode, and another for graphs in the GRAPH or TABLE Mode:. a

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

' r:-iraph Farnge l

n e

: Poir‘ner

 @ECLSE.
. ERPHEEDE

: . XY Caordinates—

=1, 031 2165, ¥=1. 9354B38

Move the pointer using &, @, @ and . Holding down these keys moves the pointer
at high speed.

seeee . [T

" |gepoEsaiEIY Y=1.0354838

[Fg)(Coord) )
r + .
[x=2.553191483
- Il(é:éord) .
+
Y=1.93548387

When the pointér is at 1iié tocation you want, press (B9 to plot a point. At this time, the

pointer returns to the: original point you specified (2, 2 in this example).

&g

¥=d. 0212165 V=1.935UB30
You can change the original point at any time by pressing EEi{Plot) and inputiing new coor-
dinates. . ’ T C
B BDEE RS
EDEE : +

#=3.5106302 Y=E.US1E1E8
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Notes

*If you activate the Plot Function without specifying an x-coordinate and y coordlnate

the pomter appears in the center of the screen.

*|f you specify a point that is outside the range set up by the range parameters, the pointer
does not appear on the display.

*The x-coordinale value of the current pointer location is stored in the X value memary.
The y -coordinate value is stored in the Y value memory.

*To plot pomts in the GRAPH or TABLE Mode

- To plot a point on the graph represented by y=2x2- 3, with the follow-

ing. range parameters
|GPaPh Ranse
maxs

sclzl
Ymini-=-5

max:s

sclil

mﬁ?ﬁﬁﬁ

Flrst draw ihe graph for y 2x2 3 usmg the procedures descrlbed on page 181

E)(DRW)

—\

Activate-trie Plot Furiction, and the pointér appears flashing in the center of the dlsplay.
: Pomter

CEiEey T

R=0 Y=l

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

®>-®
H-=|.- nsaﬂéﬁﬂ "|'==-E- ﬂ!ﬁ'!'l}ll
(Coord) _
-
A=1.PB63829T8T
(Coord) [
' ' ' +
V 2 996??4193

When the pointer is at the locatlon you want, press S to plo! a poml

ichu can re!urn the pomier ta the center of the display at any tlme by pressing @(Plol) :

F(Plot)

H=0 ¥=0

Nates .

*You can switch the Plot Function oif by pressing [F5)(Cls). When you do, the graph is
" cleared from the display and then redrawn, without the points that you plotted.
*Whenever you are using the Plot Function, the focation of the peinter is maintained in
~value memery.. The x-coordinate is stored in vatlue memory X, while the y-coordinate

is stored in value: memory Y. . —203—




MLine Function Draw the line.

With the Line Function, you can link two points with a straight line. . . : ":'(I:ihe)@l

Note that 'there are two different tine operations: ene for graphs in the 'C_OMﬁ, SD, REG,
‘or MAT Mode, and another for graphs in the GRAPH or TABLE Mode.

@ To draw a line in the COMP, SD, REG or MAT Mode

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

Use ihe'folibWi'ng range paraméters: Grarh Ranhgse 'Now draw another Iif;'e‘:'to t,rilez"y-alxis. Since the x- and y-coordinates of the p_oint you last -
o . | -plotted are stored in X a@nd Y value memories, you can easily move the pointer back to llil‘.
maxsJ RS the point on the graph. Note the following operation.
vninia | BroERDEOES .
- may: 18 , :
scli2 : ; .
HIT RS

Draw the graph. L

ERE(CLS)E -
)T

H=2. 0212165 V=Ea |280322

Move the pointer to the p-axis. . _ e

®-D

Use the Piot Funiclion to locate the pointer at x=2, y=

| BPo)ED0E

|
=)

%=, 0106382 ¥=6. ] 290322

T

Draw.the.line.. .

. | o (Lin'g)]@ e

¥=2. 02127165 ¥=-1I. 06USIG

Move the pointér up to the grapﬁ line.

 BPEENDE
@~ @

#=2. 021 21765 . Y=E. 1aunaaa | —205—
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¢ To draw lines in the GRAPH or TABLE 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:

IEPaPh Eanae |
max s

sclil ' ‘

Ymin: -5

max:S
sclil-

Use the following range parameters:

[ITITRG

First draw the graph for y=2x2-3 using the procedures described on page 181.

P

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

‘ Pointer

[F2l(Plot)

L

=0 =0

Use the cursor keys to move the pointer to the minimum point on the graph, dnd press B8

#=n =-3, 6451 6

Use the cursor keys to move the pointer 1o the point where x=2 and y=5.

®»-~®
@-@

f=g ¥'=5

Press [f(Line) to connect the wo points with-a line.

F(Line)

g=2 ¥=5

Note . ' I _ :
*You can swiich the Line Function off by pressing E){Cls). When you do, the graph is
cleared from the display and then redrawn, without the lines you drew.

M Graph Scroll-Function

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

¢ To scroll the graph on the display . .
To draw the graph for y=0.25(x - 2)(2x +1)(2x - 5), y= 2x -3, and then

scroll it: i

Use the following range paramelers:

max:y
| sclsl
Ymins -5
max:g
scli2
MITTRG
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E(SENEIREC)ED S fo s
G Es}(cLs)Ed o
EOLZEO@WAED ok
III@-IIIIII@-H S

B0 ()

EDHHE@

ot¥o

*You cannot scroll bar graphs and line graphs produced using single-variable statistical
- data. . .
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WZoom Functions” ‘ e n
You ean use Zoom to enlarge or reduce graphs on the dlsplay .

M Before Usmg Zoom

Immediately a!’!er drawing a graph press @(Zoom) 10 dlsplay the flrst ZoomfAuto Range
menu.

E@Zoom) [EORERP [ ¥ [ # AT ﬂl

S B R B R B CE:

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

F(BOX) Graph enlargement using the Box Zoom function
. EHFCT) ... Specification of x- and y-axis zoom factors

[FE(f) . ... Enlargement according to preset zoom factors

BE(x<Y) .. .. Reduction according to preset zoom factors

.. Automatic setting of y-axis range values for drawing of graph
to use full y-axis (page 217)

EBAUT) .
(©)~ ...... . Dlsplay of the second Zoom/Auto Range menu

Pressing [F8(C3) causes the f_ollowwllkg menu to. appear on the display.

‘ @ B 8

Press the functlon key below the operation you want to specify. - R
‘Returns an enlarged or reduced graph to its original size

ED(SQR) ...ovivnne Adjusts ranges to make x-range the same as the y-range (page
. 219) -
EJ{RND) ...oeceveneen. Rounds coordinate values at the current pointer location to the

optimum number of significant digits (page 220)

EBox Zoom Functlon e S .
The Box Zoom Function-lets you cut out a specific section of a graph for zoumlng

*To zoom in on a part of & graph
To sp'e‘c.ii'y abox on the graph fory ={x+5){x+4){x+3):

Specify the range parameters. ' Brarh Range

sclsl

[RIT[TRG
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Draw the graph.

[F&H(SET)F(REC) B
[ FBHCLS) B8

- OEEEDICEEE
EADOEEAGTE -

Pfiaés [E](Zodm) ér]d a.pointe‘r‘appears flashing in the center of the display.

- o [ Zoom)i. o 1 p——

BOREPT = £ [x'-+uT I
Q)

Press E)(BOX) and move the pointer using the cursor keys.

Once the pointer is located where you want one corner of the box to be, press [Eg.

== Y2553 ¥=-1

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

®-®D-D R

” llnv_' -

#=-5.95TUYE ¥=1.03225H0
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When the pointer is located where you want the other corner of the box to be; press .

, o

#=-3.993899 Y=M.01G{29

Note that the box you defined becomes the outline of the display, and the graph is en-
larged to fit.

. You can repeat the enlarge operation and make enlargements of pait of an enlarged graph.

"®To return a graph to its original size

Ta return to the graph enlarged above to its eriginal size: .
[F2)(Zoom) () ‘ll
: [l

(F1{ORG)

A Z M JPLT L THCL =[G

+1f you locate the second corner of the box horizontally or vertically with ihe first corer,

. ho box is formed, and so the graph is not enlarged.

sFor graphs drawn in the COMP, SD, REG, or MAT Mode, the Box Zoom Function can
be used to zoom only the most recently drawn six graphs. In the case of the GRAPH
Mode, the Box Zoom Function can be used to zoom any graphs drawn.

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

EUsing the Factor Zoom Function to Enlarge and Reduce the
Entire Graph - .

You can enlarge or reduce the entire graph. You can set different factors for the x and

y-axes, which means that you can double the length while leaving the he:ght unchanged,

Qr vice versa,

“You can change the center pomt of the Factor Zoom by using the cursor keys to move

the polnter

—21- ) A340087-13




®To enlarge a graph

To enlarge the graph for y=sinx by 1.5 imes on the x-axis and 2 times
on the y-axis:

Specify the range parameters. |EI“-E‘IP1"I Fanae ’

scl 188
Ymint-1.
max: 1.6
sclif. o
[INIT[TRG

Draw the graph.

[F8)(SET)[FI){REC)(BI]
EiA) Es)(CLS) B

(5671 58] (F1) (Deg) e
rent fsin] (6T (ERE)

Press [E;]‘(Zoomj.

EB(zoom)

¥ AR ﬂl

[EoslEaP
Press [E2(FCT) to display the Facior Input Screen. &2
E)(FCT) Faclor
. B
IHIT

—212—

-Specify the range parameters.

Input the zoom factors for the x-axis and y-axis.

DO Factor _
Afctil.5 -
@El@@] Fac,t,or*“
. cht 1 5
jt
EXIT

Press (> 1) to redraw. the graph according to the factors you have specified.

FE)(xf)

IEU % ¥

At thls tlme the range parameters are changed as follows:

?:'.-"fWITJ

Ew Grarh Range

| _=sc
HITTRG

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 times
on the y-axis:

GBrarh Range

max:
scl: 180
Ymint-1.6
max:i.6
=sclif,

[INIT [TRG
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Draw the graph..

(F8)(SET)ED(REC) B
GrEs)(CLS)RE
EOmEDeo)E /-\ /\
e I
Press {F2)(Zoom).
EdZoom) - EORE = xwlmﬁ
Press [E2)(FCT) to display the Factor Input Screen.
" E(FCT) ' FacLor
‘ . A
'input the zoom factors for the x-axis and y-axis.
. [Factor
(e : }x:f oLt 1 ]
@ FacLor
ks Nfclil.D
Lo e P b
exm)

Press [E{ x ') to redraw the graph according o the factors you have specified.

Fa(x )

FANEE AN
v

NS _
EGREAP 7 o vy M)
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At this time, the range parameters are changed as follows:

o) o Grarh Ranae.

max:
scl i8A
Ymins-3.2
maxi3.2
sclifd. 3
HIT[TRG

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

® To specify the center poi'nt of an enlarged display

- |Example| 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 dlsplay Use the followmg range paramelers

Grarh Ransge - l
max:
scles
Ymin: -38
maxt 38
scl:if
o [HIT[TRG
Draw the graph. :
(F8)(SET)[F)(REC)(Ea) -
(suief) [FE)(CLS){E A
(i) [ GEEIER(EDIAFeT R : .
OBIAEaEEI0 e H
EE RO \_/I

Press [FZ}(Zoom) to display the Zoom Menu and the pointer appears flashing in the éenter
of the display. Use the cursor keys to move the pointer to the point of tangency.

F2J(Zoomy ' L

@-@D-®

Y/

ECHREP > 7 w4/t |
[z}
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Input the zoom factors for the x-axis and y-axis.

FEFCT) Faclor
EEEE AToLES
EXIT

Press [@){xf) to redraw the graph according to the factors you have specified.

[Fal(x ).

EORERI = [T

Note that these graphs are not tangeni as {hey appear on the normal (unenlarged) display.

# To initialize the zoom factors

@(Zoom)@(FGT)E}(INIT)
Anytime you perform the abové operation, the unit initializes the zoom factors to the fol-
lowing settings.

Factor

cis

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

Factor (Xfact), (Yfact)

Note

«You can use only positive values as zoom factors. You can perform calcutations that
consist of up to 10 numbers, operators, etc.

«For graphs drawn in the COMF’ SD, REG, or MAT Mode, the Factor Zoom can be used
to zoom only the.most recently drawn six graphs. Inthe case of the GRAPH Mode Factor
Zoom ¢an be used to zoom any graphs drawn.

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

—2i6—

MAuto Range . . : :

The Auto Range function automatically sets the range value of the y-axis so that the graph
completely fills the screen along the y-axis. This function is available from the first
Zoom/Auto Range menu.

[F2)(Zoom)

!soul % f [ F 0T ﬂl
- =

[Example 1] To use Auto Range to graph y = x? - § when the x-axis range is set
as X min = -3-and X max = 5: o

Input the 1uncii0n to draw the graph.

[F)(SET)EN(REC)ED
[5eF) [Fs) (CLS) Bd
FEOEE

Brarh Y=RE-5_

EE|

Press [E2)(Zoom} 1o display the first Zoom/Auto Range menu.

EG—HI PRi Ix'a“f[ﬁl?“l

'

[E](Zoom)'

Press @(AUT) ta draw the graph

IEI(AUT)

+

AN .
IECH M - 0T WD)

*Pressing twice or clears the menu’ from the bottom of the display.
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To use Auto Range 1o graph the follawing functions when the x-axis

- range is set as X min = -4 and X max = §: )

(x + ) -4 . . -
“(x + 2){x-4) :
2x + 4

-2xr -4

ot e
It

Input ther function to draw the graph.

' E8)(SET)FI(REC) @ E:;aph V=(R+20 (R
EIE(CLS)ED i
a0 + (3] ] Ez?sh Y=- ':}‘H'E) (H
o CHBILT Grarh Y=2i+da
En©OEIEI0]) Grarh Y=-2K—-4_
OB &N 2 -
AR E @R
e — )
&
F8(Zoom) EoR R 7 7T I
EAUT)
3

=1 ¥Y=0
Notes

*In the COMP, SD, REG, and MAT Modes, Auto Range is valid only for the last six graphs
. drawn, In the GRAPH Mode, Auto Range is valid for ail graphs drawn.

*You cannot use Auto Range inside a program.

*When Alto Range is used inside of a mullistatement formed using colons only, Auto
Range parameters are applied throughout the multistatement, even in sections that do
not contain graph functions.

*When Auto Range is used in a statement that uses a display result command to draw
a graph, Auto Range parameters are applied up to the display result command, but any
graphs drawn after the display result command are drawn according to normal graph
overdraw rules {page 159).

—218—

EGraph Adjust

This function makes the' x-range the same as the yrange. Iti i helpful when drawing cir-
cle graphs. This function is available from the second Zoom/Auto Range menu,

[F)(Zoom)Ee(©)

BREErRIERS -1

B

To use Graph-Adjust o draw the graph forr = 5 sin ¢. The range

.parameters should be set as shown here:

Draw the graph

-(SET)@(F’OL)-
EHE)(CLS)ES
.- . G (5]l {FemEg

(F2)(Zoom)[FEl ()

Adjust the graph.
[F2)(SQR)

*The graph becomes a circle.
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- maxt ' ,

scl:al
Ymin:-1
maxi:3
sclil

HIT[TRG

[GRGEGRIFND

]




Notes .

*In the COMP, SD, REG, and MAT Modes, Graph Adjust is valid only for the last six graphs
drawn. [n the Graph Mode, Graph A;ij'ust is valid for all graphs drawn. -

sYou cannot use Graph Adjust inside of a program.

*When Graph Adjust is used inside of a multistatement formed using colons only, Graph
Adjust parameters are applied throughout the multistatement, even in sections that do
not contain graph functions.

*When Graph Adjust is used in a statement that uses a display result command to draw
a graph, Graph- Adjust parameters are applied up to the display result command, but
any graphs drawn after the display result command are drawn according to normal graph
overwrite rules (page 159).

B Coordinate Rounding

Coordinate Rounding rounds the coordinaie values at the current pointer focation to the
optimum number of significant digits (page 194). It is helpful when you are using the Trace
and Plot. This function is available from the second Zoom/Auto Range menu,

F2)(Zoom)[FE) (D) [GRG[SQR[RHD

)

To use Coordinate Rounding to round the coordinates when the pointer
is located at the points of intersection for the two graphs drawn on page
194. Use the same range parameters as in the example on page 194,

Input the functions and draw the graph.

[F/(SET) E)(REC)ED
EDECLS)E

G o ) — [0 )

EOEREE

Activate Trace.
[F)(Trace)
Move the pointer to the first intersection.

©-® _

|

#=-g. 65857 ¥=U. 1559574

[E2)(Zoom)([E8)(D) I_roﬁlﬁlﬁ_m
[F3)

—220—

Round the coordinates.,
(F3)(RND)

Active Trace.

EO(TRC)

#=-2.8 ¥=4.H8

Move the pointer to the intersection.
*The coordinates at the current pointer location are rounded.

Notes

*In the COMP, SD, REG, and MAT Modes, Coordinate Reunding is valid only for the last
-six graphs drawi. In the GRAPH Mode, Cocrdinate Rounding s valid for all graphs drawn.

*You cannot use Coordinate Rounding inside of a program. :

+When Coordinate Rounding is used inside of a multistaternent formed using colons only,
Coordinate Rounding parameters are applied throughout the multistatement, even in
sections that do not contain graph functions. : o

*When Coordinate Rounding is used in a statement that uses a display result command
to draw a graph, Coordinate Rounding parameters are applied up to the display result
cemimand, but any graphs drawn after the display result command are drawn according
to normal graph overwrite rules {page 159).

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

function [Z] {## () value memory {=) any value[*]any value (3]
... any value [IFf (1) & ‘

Notes

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

*X, Y, r. 6, and T cannot be specified as the value memory.

*If simultanecus graphing (Simul-G) is ON, graphs for each of the variable values are
drawn simultaneously {(page 25);

*The above format can be used with rectangular coordinate, polar coordinate, and para-
metric functions, and with inequalities only.
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® To overwrite graphs 8-13 Some Graphing Examples

To draw graphs by substituting the values 3, 1, and - 1 for A in the func-
tion y=Ax?-3. Use the following range parameters:

The following examples are presented to show you some ways that the graphlng func-
tions can be used effectively. .
Note that all of these examples are performed in the COMP Mode.

To graph the furiction y=x*+ 4x%—36x*— 160x+300

Grarh Range |

maxs
V:E‘I’]:I- E 18 Use the following range parameters. IEr*a#h Ranoe
max: 1@ . : L
|ﬂ:’|1_2 ' - gg:ic: 2 1k
LIRS Ymin: -500 !
- fa7g0e
[F8)(SET)ENREC)ED - - i — sC
ErEE(CLS) B8 ] rﬁrrf_
(et ) ) ) ) B (5] ' _ | :
e DEE)(=)mw - 1 F8)(SET)[EH(REC)[E "'\_,/"\
EEEOEEE TR : : R FE){CLS) e _ . -
‘ [ ERE) A AR o :
L REEEFEREE0ED —_——— b B
M BEEOE \j I
:
NN W [Exampie 3] To graph the function y=5+ 455~ 54+ 160 + 641x2 + 828 - 1260; E
Use the following range parameters. Brarh Range |
} : max:
scl:z
Ymin: -8806
max: 8BEA
=cl i 26860
[HIT[TRG
[F8l(SET)([F(REC)[EM
[A(E) (CLS)EE
e Kan (A6 BB a1 [{eT[AE) ey
BHEEAEEDET T e
FeAREEIEOIREDED i
SEREFERMOEEEEY I
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To store x?+1, x2+x into Funcilon Memory (page 43), and then graph:

y=x3+x2+x+1

Use the following range parameters: .

Erapﬂ Rénse

max:
sclil -
Ymint -18

[t iee Dual Graph

I(SET)@(REC)-

(5F7) EWEH)

[nclENENEY -+ KN _
STO)ED(f) (st 144 L . L

(S oot 8-1 Before Using Dual Graph

[E)(STO)E(f2) (stores (x*+x)) : ' g-2 Spemfylng the Left and Right Display Range Parameters

[BE&F[FE)(CLS) e '

) E () EBER) . L / 9-3 Drawing a Graph in the Active Screen

9-4 Displaying a Graph in the Inactive Screen
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Chapter 9 [[l[Dual Graph |

Dual Graph lets you spiit the display between two different screens, which you can then
use to draw different graphs at the same time. Dual Graph gives you valuable graph anal-
ysis capabilities.

You should be familiar with the contents of ''8-10 Storing Functions in Memory’' on page
176 before reading this chapter. r :

9-1 Before Using Dual Graph

Enter the GRAPH Mode from the Main Menu and use the set up display to switch Dual-G on.

(ESJ(SET) (or EHED)
@ @EJON)
H] GRAPH FUKC:REC

'1

s
s

ECILUELT PE 0L/ EERETA
B &8 8 =

*For further details about the function key menu at the bottom of the display, see page 176.
*6,144 bytes of memory are used whenever the Dual Graphing (Dual-G) is turned on.

8 About Dual Graph Screen Types

The screen on the leit side of the display is called the active screen, and the graph on
the left side of the display is called the active graph. Conversely, the right side is the inac-
tive screen containing the inactive graph. Any function that you execute while using Dual
Graph is always applied 1o the active graph. To execute a function on the right-side inac-
tive graph, you must first make it active by moving it into the active screen.

—226—

£ - Active Screen

Actual graph:drawing is done here.

Inactive Screen

Y Use this screen to make copies of active screen
graphs, and for the result of Zeom operations.

You can afso set different range parameters for

the active and inactive. scraens.

Immmrﬁmg _

»Indicators appear to the right of the formulas in the function memory list to tell where
graphs are drawn with Dual Graph.

Indicates inactive graph (on right side of display)
Indicates graph drawn on both sides of display

If you redraw graphs in the situation shown above, the function marked “E] |s drawn
as the inactive ‘graph, while “E" is ‘drawn using both-sides of the display.

“if you press [F8)(SEL), the [}’ and *' )" indicators are cleared, and thé graphs are drawn

as active graphs,

9-2 Specifying the Left.and nght Dlsplay Range
- Parameters

You must specify different rarige pararrieters for the !eft' and right sides of the display.

® To specify display range parameters
Press (=4 to display the Range Parameter Screen for the left-side graph

) : Range:Lefl Side
Max: 4.
sclil

s
[iNIT[TRG RIGT)
& @
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EINFT) ..o Initialization of range values :
.. Initialization of range values to match trrgonometrlc units

E(TRG) ...
[(GE[{F{[c ) I R rght side range parameter settings

To drsplay the, Range Parameter Screen for the right side, press -(RIG'D while the left-
side Range Parameter Screen Is drsplayed ;

EERIGT) ' Rangse: Right Side

E 3

E(INIT)
F2)(TRG) ..
ERLEFT) ..
*To actually. specrfy range parameters drsplay one of the Range Parameter Screens and
use the procedures described under ''To specify range parameters” on page 153 to.in-
put parameter values,
*Use the following key operations 1o change to different screens while |nput!|ng range
parameters for the left and right side screens.

Initialization of range values ' :
. Initialization of range values to match’ trrgonometrrc units
Left side range parameter settlngs

_

. : : Changes in the ‘sequence:’ . Co -
While the range parameter | range parameter setting Displays the inactive graph
setting screen for the screen 1 — range range parameter setting
active graph is shown parameter setting screen 2| screen.

T - funciion memory list '

Changes in the sequence: . .
While the range parameter | range parameter setting Displays the active grdaph
sefting screen-for the screen 1 = range range parameter setting
inactive-graph is shown - | parameter setting screen 2| screen.

o ~ function memory list

—228—

9-3 Drawing a Graph in the Aciive Screen

You can draw graphs only in the active screen. You can then copy or mave the graph
1o the |nacirve screen. A : o e

®To draw a graph in the active screen S o

To draw the graph ot y = x (x + 0] (x - 1) using the following range

parameters

[Ranse:Lefl Side

max:

scli@. 5

Ymin: -2

maxs 2

sclt
ﬁﬁ'ﬁﬁ' [RIGT

Input the function.

CeIOEEIAEG] . - o '1"1—}<.'(I°<+1){H—1)
OFIRE] TD STORE : [EKEJ

Store the function. ) C : ,GERHF;H EFUHEC=IR=__H—IECT
.- ) @ ..; - i
o -} |ﬂnnrmmrs—stm|

Draw the graph.

e [
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-4 Displaying a Graph in the Inactive Screen

There are two-methods you can use 1o display a graph.in the inactive screen. You can
copy a graph from the active screen to the inactive screen, or you.can move the graph
from the active screen to the inactive screen. In both cases, you must first draw the graph
in the left-side active screen. .

B Before Displaying a Graph in the Inactive Screen -
After drawing a graph in the active screen, press B, and the first Dual Graph function
menu appears at the bottom of the display.

] o ﬁﬁggpﬁmﬂrﬁmEEIEJ
' A R B E B B

The following describes of operations available in the function menu at the bottom of the
display. i )

(0[] 3]0 [ Trace function {page 194)

([Z1] 74 ) R, Zoom function {page 209)

[FEI(PLT) Plot function (page 200)

F3(LIN) .. Line function (page 204)

FE(CLS) Clears the pointer and coordinates from the active screen graph

. L and redraws the graph only
(G]G0 RO Second Dual Graph function menu

Press E8{ ) and.the function menu changes as shown here.

‘[FE() o |Ic.oricuﬁ : J
T & &

(COP} Copieé active graph to inactive screen

EA(CHG) v Switches active screen and inactive screen

ECopying the Active Graph to the Inactive Screen
_ To draw the graph for y = x (x + 1) {x = 1) on the active screen and the

inactive screen, using the following range parameters:

Active {Left) Screen Range Parameters

Range:left Side

max:s
scl:B.9
Ymint -2
max:e
=cl2i

| RIGT

-230—

Inactive: (Right) Screen Range Parameters

Ranse:kight Side
max:
sclil
?m1n=-3
max= 3

scls

I'FII_I— [CeFT

Assume that the function being graphed is stored in memory area Y1.

GRAFH FUHE:REET|
(ED e N

Draw the graph in the active screen. _

E&(DRW) .

Display the second Dual Graph function menu,

gRE(Cy - |covinz

Copy the graph to the inaét_ive {right) screen.

E(cor)

eThe graph is reproduced using the mactwe .("\JV .
screen range. parameters. ‘
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‘ESwitching the Contents of the Active and Inactive Screens Assume that the functions being graphed are stored in memory areas Y1 and Y2, -

[Example| To switch the screens produced by the preceding example:

Display the second Dual G'réph,function menu.

Switch the screens. ~ :

Select the function for the graph that you want to end up in the inactive (right) scréen.

ERHPH FUNC REET

EB(CHG) - o [ N o .
o ' | N FER)(SEL)

Sars AR | PP

I Draw the graph in the active screen. :

Iiﬂ:iﬂil - R ‘ ? F8(DRW)

Note that using F2(CHG) to switch the screens also switches their range parameters.

MDrawing Diffe.rent-Graphs on the Active Screen and Inactive Screen ' ‘ ' ' '.\\ /f

- To draw the graphs of the following functions on the screens noted.
Active Screen: p = x k+VDx-1
Inactive Screen: y = 27 - 3

) Display the second Dual Graph !unctlon menu and move the graph to the inactive (right)
Use the following range parameters. s ! : . screen .
Active (Left) Screen Range Parameters !

Rangellefl Side

EFEE)(w)
- [E2J(CHG)

1

Select the func'tion'fo'r: the graph that you want in the now-empty active (left) screen.

IWIW [T

Inacuve {Right) Screen Hange Parameters I

RangeiRight. Sidg]
N c

max: [FEl(SEL)
sclip.3

Ymin: -2

maxs: 2

sclil
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Draw the graph.

E(DRW)

AN, -

»At this point, you could perform-a copy operation and superimpase the active graph over
the inactive graph.

BRI ()
[(F)(COP)

-Pressmg & lets you switch between display of the aclive and inactive graphs, using
the entire display jor each.

LEFt
i [Riakt F
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B Other Graph Functions with Dual Graph -

After drawmg agraph usmg Dual Graph you can use the Trace, Zoom, Plot, Line, Scroll,

and Auto Range functions. Note, however, that these functions are available only for the

active (left) graph. For details on using these functions, see “8-12 Other Graph Functions”

on page 184.

=To perform any of the above operations on the inactive graph, first move the inactive
-graph to the active scraen. ’ ) ’

*The graph sereen will not scroll while a Trace operation is being performed on the active
graph. -

The following shows some example operations using the Zoom function.

To use Box Zoom.to enlarge the graph of y = x (x + 1) (x - 1). Use
the following range parameters for the graph:

Fange!lLefl Side

max=
scliB.5
Ymins -2
max:=2
sclsl

NIT[TRG RIGT

Assume that the function Is already stored in memory area Y1,

hEmEﬂHEﬂIMFEﬁmﬁﬂ

Draw the graph.
ES(DRW) -

Display the pointer in the center of the active graph.

Eurm(E2)(ZM)

EﬂHﬂHﬂF?f?E?ﬁF?lE'
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Specify one corner of the area to be enlarged. -

EEoxy .
@@@@

=Use the Eursor keys to move the pointer o the ) +
iocation you want. )

4|, 3043418 Y=-0. U5 (6]

Move the pointer to-the-other corner of the area to be enlarged

 ®-@@-@ T {|

=-1. 304347 V=0.645IRI2

Entarge the graph.

- B9

%¥=A 'u'.=h

_ To use Factor Zoom to enlarge the graph of y = x2 - 1 by a factor of

3 on the x-axis and a factor of 2 on the y-axis. Use the following range
parameters for the graph:

Range!left Side

max:
=l 1
Ymint-3.1
max§3.1

[IHIT TRG RIGT]
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Assume that the function is already stored in memory area Y2.

| E T ey P e

)
Draw the graph.

E(DRW)

Display the pointer in the center of the active graph.

EREZM)

Input the zoom factors.

F(FCTY(EEE

Enlarge the graph.
B ES)( > fy

RENA

*The range parameters of the inactive screen are always changed by a Zoom aperation,

so if there is a graph already on the inactive screen it is cleared before the result of the
Zoom operation is drawn there,
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Dynamic Graphing

10-1 Before Using the Dynamic Graph Mode
10-2 Inputting a New Equation

10-3° Editing-a Function - '

10-4 Deleting a Function’

10-6 Drawing a Dynamic Graph




Chapter 10 |"|Eynamic Graphing |

The Dynamic Graph Mode of this calculator gives you real-time representations of changeé
in a graph as coefficients and terms are changed. It lets you see what happensto a graph

when such changes are made. For example, you can see the graph change as illustrated.

here as the value of coefficient A changes in the formula y = Ax2,

¥

28K

10-1 Before Using the Dynamic Graph Mode

Highlight the DYNA icon on the Main Menu and then press [Bg.

DYMAMIC GRAPH
P-tL»pe :STOP
Locus :0FF
G-1»re :REC-COH
G-func 0N
Angle :Deg.
M-D-Crw:M-DispF
[EET]
FE(SET) .cccveuenne. Set up display (page 21)
Pressing B while the above display is shown causes the following function menu to appear.
®m - [DYRANIC GRAFH

=H{AFE ) e+
Y=AXE+BR+C

Y=AX"3+BXE+CK+
Y=Asin (BX+C)» I

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

E)NEW) .............. Input of a new equation =t
“E(EDIT) ... Editing of an existing equaticn -

[E)(DEL) Deletion of an existing equation ** R
" BIGPH) ... GRAPHITABLE Mode for recall of stored - functions

"FI(VAR) . Table of coefficient valies

*The calculator comes preprogrammed with the following seven equations, which can
be edited, deleted, or used as they are. : -

AX + B

AX+B)E+C

AX2 + BX + C - :

AX"3 +BX2 + CX + D

Asin (BX + C)

Acos (BX + Q)

Atan (BX + C)

P

L T { T I [

*If there are no functions stored in memory, the message “No func in memory” appears
on the display when you enter the DYNA Mode. TR S

10-2 inputting 2 New Equation

Use-the following: pfo;:_edure to input a new equation.
® To input a new equation

[Example] To input the equation Y = A (BX - C)2 + D

Input the equation. )
A, Y=A(BX-CIE4D_
<NEW_FUNC> [IMITD

Store the ‘equaﬁon in memory.'

@.

*The coefficient value specification display appears automatically whenever you store
a new function. L

*The new function appears at the top of stored functions.

+You can also start the above procedure by pressing [FI(NEW).
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Notes . ' : e e

*You can use any alphabetlc characier trom A through Zasa vanabte inan equatlon
exceptior X, Y, T, r, and @.

»If there is not encugh memory.to store your equatlon an error (Mem EHFIOH) ocours.
When this happens, press | to ¢lear the error message.

«|f there is no variable in the' formuEa you input, the message **No variable™ appears on
the dlsplay When this happens, press B to clear the error message.

10-3 Editing a Function

Use the following procedures to modify a function that is already stored in mem-ory to
create a new one. :

*When you edit a function to create a new one, the original function is deleted.

i‘To edit a function

To change the second function stored in memory fromY = A{X + B)2 |

+CloY = A(X + B)2-
-Specify_"the -1ur_|cti-0n_ yo_u- wénl_ to cha_nge. .

®.

ErErEy  Eprmi

@] .

F2(EDIT) Y=ACH+BY 240
_ <EDIT FUNC> [SZMIETH

@m VRSB 2— I
@@ _ : ' <EDIT FEUHLC ﬁl
Save the new equalion.

9

>I‘:+B) 2=

Y=AC
DYNAMIC URRZIA~ b

_ *The coefficient value specmcatlon display appears automatically whenever you store
a newly edited function.
*The new function appears at the top of stored functions.
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10-4 Deleting a Function_

Use the followinG procedure to delete a function from memory.

® To delete a function : .

To, delete the third f(;nction, Y = AXZ'+ BX + C -
Move the pointer to the eguation that you want o delete. 7

®®

DY
Y=
V=

I C GRAFH

A
AR+
A H+B)E+C

nxz

EDEL) o © | =3 pELETE FoRMuLA (D]
[

Press F(YES) to delete the selected equation, or FEl{NQ) to abort the operation without
deleting anything. .

[EKYES) - | . Dﬁﬂgglg GRAPH
v H{E+B}§+E_

|eEr ‘Eﬂpmmﬂ
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10-5 Drawing a Dynamic Graph

The following is the general. procedure you. should use to draw a Dynamic Graph.

1. Select or input a function.

2. Define the dynamic coefficient. :
*This is a coefficient whose value changes in order 1o produce the different graphs
*lf the dynamic coefficient is already defined from a previous operation, you can.-skip

this step. )

3. Assign values to each of the coefficients of the function.

4. Specify the range of the-dynamic coefficient.

*If the range of the dynamic coefficient is already defined from a prewous operatlorr
you can skip this step:

5. Specify the speed of the draw operation.
=If the speed Is already defined from a previous operation, you can skip this step.

6. Draw the Dynamic Graph.

* To set up for a Dynamic. Graph
Each of these steps is covered in detail below, using the following example,
[Example| To set up the Dynamic Graph for Y = A (X ~ 1)2 - 1, as coefficient A

. changes from 2 to 5 in increments of 1. Use the range parameter shown
" here for the graph: ‘ .

LIEPaPh Rangs

maxs
scl:l
Ymin: -2
max: 4
sclai

iHIT [TRG

Select the function whose graph you want to draw.

® DYNARIC GRAFH
V=X +E

" Display the menu for input of coefficient values.

FE(VAR) or @ J ’—7 oA
I;unction being graphed = I
Current dynamic coefficient— C=B

Function ceefficients:

EETMPED  [AoT[bvA
BB B B B8

The following describes the operations available in the function menu at the bottom of
the display. _
Defines dynamic coefficient

[FI(SET) ]

F2)(RNG) ... Dynamic coefficient range setting display

EB)(SPD) Drawing speed setling display

FEAUT) ... Autamatic specification of end and pitch values to match coeffi-
cients, and start drawing

EI(DYN) .o ; Start drawing

+Coefficient-A’is automaucally selected as the dynamic coefficient. If you want to make
" another coefficient the dynamu: coefficient, move the highlighting to that coefficient and
press [FI(SET).

*The values stored in memory for each of the coefficients appears on the display. If &
variable is assigned a complex number, only the integer part appears on the display.

-If you press [EI(AUT) while the value assigned to the dynamic coefficient.is zero, its value
is automatlcally changed to 1 before drawing of the Dynamic Graph starts.-

Assign values to each of the coefficients.

2= V=A{RFE) P I
oo | DYNANTC UARIA. b
BEOE B2,

FETMPEE?  [AuTove
*Use (&) and {¥) to move the highlfghting to the coefficient whose value you want to in-

put and input the value.
*\When you input 2 value for a coefficient, the valug'| Is stored i inthe correspondmg value

memory.
Display the coefficient range selling menu.
[F2(RNG) ?
DY
Dynamic coefficient —HH L
sevee (A —
End value——TE H L

pich—————ptohel -

K+B}E+C
IC Ranae. .-
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+*Range values are retained. in memory until you change them.

Input the coefficient range values.

@8 . . [VeRiEEEAT
_ . _ o DYMAMIC Range

A
Stris2

B FLC

To change the drawing sided of the Dyhamic Graph, press [E)(SPD).
SPEED COMTROL

{E)(SPD)
DYNAMIC SPEED: b
STOP&GO: 1P ‘
S an :
: |
TO SELECT :LEXE]

STOP&GO ............ Stop after each drawing, resume when is pressed {page
. 250). :

Half the default speed

... Default speed

Double the default speed

Use @ and @ to select the drawing speed you want and press &,

® To start Dynamic Graph drawing

There are four different variations for Dynamic-Graphing.
*10-time continuous drawing

sContinuous drawing

=Stop and go.drawing

*Overwriting

M 10-time: Continuous Drawing
Select STOP as thé draw type to perform this 10-time continuous drawing. With this drawing
siyle, 10 versions of the graph are drawn and then the draw operation stops automatically.

To use 10-time continuous drawing to draw the same graph that you drew
‘ in the previous example (page 244).
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Display the coefficient value specification display and specify STOP as the draw type.

 EREBE)STP) [ [-Lere iSTOF
lemiEr |
[F2]
(B . U=A(R+B) e+L

DYNAMIC UAR:A- b

|FEmPED Ao

Start drawing of the Dynamic Graph.

[F&(DYN)

Qe momentl
' Please! =

PR

TR CRIEEIT

A=2
. Graph is drawn 10.times. = '- 1. :
Y=RCKTBIT+C
[*Mgf
A=3

it
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Y=R(K+Ba2+C

[

A=4

‘1t

Y=AC{KX+B) "+C

A=2

*While the message “One moment please!” is shown on the display, you can press
to interrupt drawing of the graph and return to the coefficient range setting display.
«Pressing M8 while the Dynamic Graph is being drawn changes to the drawing speed
setting display. The draw operation is suspended at this time, and you can view the graph

: by pressing &),

*If you do not want the function and coefficient values shawn on the display with the graph,
use the graph function set up display (page 24) to switch G-func oft.

«Pressing [f5] (AUT) draws up to 11 versions of the Dynamic Graph, starting from the start
{Stri) value of the dynamic coefficient.

M Continuous Drawing

When the Dynamic Graph draw type {D-type} is set to continuous (CONT), drawing of the
Dynamic Graph continues until you press 8.

[Example] To continuously draw the same graph that you input in the previous
example (page 244):

Display the coefficient value specificaﬁon display, and specify CONT as the draw type.

EEBENCNT) [[-tors SEUHT
e l
(=}

EXIT V=ACR+E ) B+
e [p¥NANIC UARTAS b
[EErmrED _ murimw

Start drawing of the Dynamic Graph.

C®mOEYN. - T

B - One moment,

Fleasel

4
Y=RLE+BY S+

A=2
- 1
1.
V=ACRE) 240
|5/
=5

«Pressing while the Dynamic Graph is being drawn changes to the drawing speed
setting display. The draw operation is suspended at this time, and you can view the graph
by pressing (1.
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M Stop & Go Drawing

By selecting STOP & GO E> as the graph drawing speed, you can draw graphs one by
one. A graph is drawn each time you press [Bg),

— To use Stop & Go 10 draw the same graph that you drew in the previous
. example (page 244)

Display the coefficient value specification display and press E)(SPD).
Use @ and & to select STOP & GO lIl> and press &5, . -

E(SPD SPEED CONTROL
PGS BYNAMIC SFPEED: h
HORMAL :
FRST & %

TO SELECT i [EXE]

& U=A{A+E) 40
DYNAMIC URRZA-Ib

hﬁﬁEMFHWI ﬁﬁﬁﬁﬁﬂ

—~250—

Start drawmg of the Dynamlc Graph

INDYN) ' : ™~
Ore moment
Frlease!

4
Y=R({X+Bre+C

|

A=2

-+ -
B+ «E8
$ .

Y=A(R+EIE+C

A=5

*Pressing B8 while the Dynamic Graph is being drawn changes to the drawing speed
- setting display. The draw operahon is suspended at this time, and you can view the graph

by pressing &), -
*You can switch to STOP & GO drawing after starting a draw operation.

‘I Overwtiting :

By switching on the Iocus (Locus) setting of the Dynamic Graph, graphs are sequentially
drawn on the same display. The newest graph drawn Is.easlly identifiable because its
calor is different from graphs that were previously on the display.

_ To switch the locus setting on and draw the same graph that you drew
in the previous example (page 244):

Display the coefficient value spemflcatlon dlsplay and swnch cn the Dynam|c Graph s Io-

cus setting.
| D~ LFPE iSTOP I'

(5HiE) G ) (FA) (ON)
IewReE |
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U=RALR B}E+E
DYNAMIC UARZA/ b

|Iﬁm IW!M'H|

Start drawing of the Dynamlc Graph.
.(DYN) u
One moment
rleaszel
3
Y=ACR+B22+C

A=2
-t
!

Y=ACK+BIE+C

A=2

*Pressing B8 while the Dynamic Graph is being drawn changes to the drawing speed
sefting display. The draw operation is suspended at thls tlme ,and you can view the graph

by pressing &1. -

Noteés -
sDepending on 1he complexity of the graphs being drawn, it may take some time for the

graphs to appear on the display.
*Graphs are always drawn using rectangular coordinates, regardless of the graph type

(G-type) setting:
*Trace and zoom features cannot be used on a Dynamic: Graph scréen..
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® To change the drawing speed
While the graph draw operation in progress, press E3 to switch to the drawing speed set-

ting display.. . 7 U=ACYIE) 34T
@ o _ H?HHHIC Rarae
Strt:
End 5
FLch
e[S F [ B8

E B B

The following describes of operauans avallable in the function menu at the bottom of the
display. .

Fiey ... . Stop & Go (new graph drawn each time & is pressed)
E(>) ... .. BLOW (half NORMAL)

[FE(r) ... .. NCRMAL

(23[5O FAST (double NORMAL)

[FE)(ERS) oo Deletes Dynamic Graph screen data

Press funchon key ([F1), IEI [, or [F]) to select the drawing speed you want.

+|f you press &g W|th0ut pressing a function key, Dynamic Graph drawing resumes using
exlstlng settlngs ’

. To delete Dynamic Graph screen data

MEIERS) iz Ernse ovna= [Fl

Press (F(YES) to delste the Dynamic Graph Screen data, or [E8)(NO) 1o abort the opera-
tien without deleting anything.

HWFunction Linking

*With Function Linking, you can copy any function that you store in the GRAPH Mode
or TABLE Mode to the DYNA Mode function memory area.

To copy the function Y=AX?-B; which is stored in area-Y4 of-the
GRAPH Made (page 76) to the DYNA Mode function memo‘ry area,

While the functlon menu is d|splayed in the DYNA Mode, press @(GPH)
D?HHHIC GRAPH
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BI(GPH) . [FECALL_FORMULA
. . . |GRAPH{TRBLE - |
BX8-3
V4?HKE—B
TO SELECT :CEXE]

Select area Y4, which contains the function to be copied.

PO®  |RECALL_FORMULA

=N o Iwnnmc GROCH ]

VeARE-B_ . .
<HEW FUNC> VI

Press B8 to copy the function to the DYNA Mode function memary area. Whéh you do,
the coefficient value specifi_c_ation display appears.

E8

V=AXE-B
iD'r'HFIHIC LAR: R~ bl

EEiRPEP  [FoTw

*The.copled function appears. at the top of ihe list of DYNA Mode functions.

s|f there are no coeficients {like A, B, etc.) inside of the copied function, the message
“No variable™ appears on the display when you copy it to.the DYNA Mode.

*You can also use function memory 1o copy functions stared in the DYNA Mode to a
GRAPH Made or TABLE Mode area. See page 183 and 264 for delails.
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Table and Gra'ph | Mode

11-1 Entering the Table and Graph Mode
11-2 Generating a Table and Drawing a Graph for a Function

11-3 Using the Table and Graph Mode wnth a Recursion
Formula




Chapter 11 I Table and .G‘raph Mode

This chapter describes how to use the Table and Graph Mode for quick and simple selu-
tion of equations for a series of values, and plotling of the resuits.

411-1 Entering the Table and Graph Mode

Highlight the TABLE icon on the. Main Menu and then press [Eg.

_ |TRELE&GRAPH
Func—-T. s Hone
G—func_ SO

Simul—G:0FF

Plt-LinsBLUE

Angle :Deg

DisrlaxiHrml
IFEPEe

B @ E
FIRAF) i, . Number sequence-generation and graph drawing in accordance
with numeric tabie
ED(LST-F)} oo Number sequence generation and graph drawing in accordance
with numeric list
EIREC) ..covirrinnn Recursion number sequence generation and graph drawing
FE{SET) .ceeecienen Set up display {page 21).
Pressing & while the above display is shown causes the following function menu o appear.
MES TABLEEGRAFH

Func~T fHone

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

FERAF) ovvrenene Number sequence generation and graph drawing in accordance
with numeric table

F2{LST-F) ............ Number sequence generation and graph drawing in accordance
with numeric list

FIREC) ..o Recursion number sequence generation and graph drawing.

«The Func-T specification indicates the current numeric table generation type. “Range”
indicates generation accerding {0 the table range. ““List™ indicates generation accord-
ing to the table list. "None” means there is no numeric table for the function.

—256—

n Generating a Table and Drawing a Graph for a
11-2 Function J P

You can input up 10 30 functions and generate tables for them and draw their graphs.

M Storing a Function and Generating a' Numeric Table
You can use either of the. iwo following procedures io generate a numeric table for a
function.

*RANGE FUNCTION
With this procedure, you specnfy the table range (vanable x condition} to generate a table.

*LIST FUNCTION -
With this procedure, you register a numeric table list (any value for variable x) to gener-
ate a table ior lhe SpBCI!Ied list area

OTo generate a table using RANGE FUNCTEON

To inpul p = 3x% - 2 in area Y2 and. generate a table as variable x

changes from 0to6in increments of 1:
Enter the Table & Graph Mode for a fum_:tion.

_(HA‘F) o Use @ and & 1o

- select an area.

A .
D h
LL] »= .l o
ey .
m
M
; c
. Z
: [ .
: =
P .
O .
=

o=
Ui
wa Ww mm

EIJUEL i MR N T
BPE B 6

[FE)(EDIT) RN Function input/edit display
[F2)(DEL) .... .. Deletes function i
[F(COLRY} ............. Function graph color specification display
{F}(SEL) Numeric table generate/non-generate specification display
EHRNG) ... .. Table range specification display
[F={TBL}) Generate table .
Select area Y2 and input the function. ‘ y
® - - RANGE FUNCTIDN |
EEDIERE] '~r'2 EKE—E
Co : C TO 5TORE = EEKEII
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B - ﬁ?HEE FUHCTIOHN

Press [F5(RNG) fqr the table range setting display;

EBRNG) ' ' ;HBLE Range
Starting value — R :
Ehding'valuejErﬁP
_E.‘»hange rtchii . -

The table range parameters define the conditions for the x-variable used when generat-
ing a function table. These parameters determine how.the x-variable changes, as shown
below. '

“Strt (stari)
End (end) ...
ptch (pitch)

Stafting value of x-variable

... Ending value of x-variable
Change of x-variable. A posnwe value mcremems x, while a nega—
tive value decrements x. ’

tnput tHe range values. :

;HBLE Rarnae

0EE G [EE]
Strt:8
Enc &
FLors

Display the function table.

BDE(TEL)

Cell—

Value in currently highlighted cell

[FerANER ﬁ?’ﬁ?‘

»Cell values can’ be integers up to six digits for positive value or five digits for negative
values. '
The exponential display uses two significant digits.

*You can use the cursor keys to move the highlighting around the d|5p|ay to check the
values in each cell.

+*Whenever you mové the hlghhghtmg to the Y-column, the funchon Ior which the table
was generated appears at the top of the display.
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® VI=3RE-2

*To generate a tablé usihg LIST FUNCTION

To input y = x2~ 3 in area Y3 and generate a table for varuable x values
0,1,2, 4, and 8: :

{F2)(LST-F)

Function stored in the previous example

EDI DL LR LI W
[ F3)

EI(EDIT) .. Function input/edit display
(F2{DEL}) Deletes functien
- [EI(COLH) [ Function graph color specification display

[FJ{SEL) .. ... Numeric table generate/non-generate specification display

[FE(LIST) .. ... Table list input/specification display

F=)(TBL) Generate table

Select area Y3 and input the function.
®® - _ b{ST FUNCTION
YIEIHE-Z - |
il - Y3=NE-3_
TO STORE : [EXE]

® - CTST FONCTION

' Y2B3KE—2
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D

Press [E5)(LIST) for the table list input/specification display.

Eusn LIST TAELE fx1

Selected list area

E =)
[F(SET) vvvvvrivrnens . Specifies list area to be used for table generation
[F2(EDIT) .... Enters list arga for input of values for variable x
[FE)(ERS) .. Deletes contents of selected list area

.. Deletes contents of all list areas

F(ER-A)

*The default list area for numeric table generation is X1.

Input the values for variable x into the list area.
There are total of six area, and for this example we will use X2.

®. o LIST THBLE TH1
: List. ¥1 'Hone

[t ycrs e
(EDIT) or (B4 - : ' ;. ILIS-L ") g _ |

IENmE

@@@@@@@@ List X2
_IIE] I
g
y
g
(B LIST THBLE :x1
List ¥1 : Hone

Number of valuas input for variable x.
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Select the list area to use for generation of the numeric table. Here we will use area X2.

FE(SET) indicalos umber | [T ET TRBLE § H2—
of selested ares. List 1 .Hone

Selected area
|Iserlﬂﬂlﬂﬁm |

Display the numeric table for the function.

ENES(TBL)
Ha Y ¥3
Selected cell (shows up to six digits) 1 -8 =3
: | Il =g
g a 1
‘ q Ub 13
Value inside selected cell {exponential display) )

EEEEEFEEF RGEPL

J

*Cell values can be integers up to six dlgﬁs for positive valug or five dlglts for negatlve
values.
The exponential display uses two significant digits. B :

+You can use the cursor keys to move the highlighting around the dlsplay to check the
values in each cell.

«Whenever you move the highlighting to the Y-column, the function for which the table
was generated appears at the top of the display.

g

=%g -

@ k& HHE Ye Y3
o -2 =
| | -
B ] |

L [}] 13
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Notes '
*The unit can hold only one numeric table at a time in memory.

sIf an internal calculation results in an error, the message *ERROR'" appears in the Y
column.

When a table is generated for y = 1/x:

VYi=1+X
—a ¥
-1
0 ERROR
P

[ Ba5

»|f you change the default unit of angutar measurement while the numeric table for a func-
tion that includes trigonometric functions is on the display, the table values do not change.
If you want o update such a table with the new results display the table, press ED(FOR),
and then change the unit of angular measurement. Next, press Fsl(TBL).

M Editing a Function

You can perform any of the following operations while editing a function.
*Generation/non-generation of numeric table
sFunction edmng
sFunction delete

The following shows the function menu’ items thatyou can use for editing a function.

*RANGE FUNCTION

EDRAF) - |mpm|¥m|ﬁ

El E
=LIST FUNCTION

[EI(VA-F) Imﬂmﬁtmxﬁ

EH [

“In both cases, E{EDIT), EE{DEL), and [F](SEL) are used for editing.

“eTo specify generation/non-generation of a table
- Of the two functions input in the previous example, to select the one

in area Y2 (y = 3x2 - 2) and generate a table for varizble x values 0, 1,
2,4, 8: .
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Select the area tha! contains the function that you want to omit from the table generation
aperation. .

o® [ETST FURCTTON |
Y2RIKE—2 W
YS:
ECITIOEL KU LRy ETTR LIS TN
[FEI(SEL) LI ?T FUMCTION
This operation specifies that a table should not V2EIHRE-2
be generated. Tables. are generated only for W a=eme—s
functions whose. “ ="' signs are highlighted.
ET0ELY 0L RIEEMLIE TN
Generates the table.
E(TBL) Ha Ya
! -2
P 1
g n
L Ue

I?ET'IHIFEE!F r"'r"'

To switch a function back to generate from naon- generate serect the area that contams
the function-and press [F&(SEL) again. -

¢ To edit a function
Whenever you edit a function, a table is generated based on the current table range specifi-
cations and then shown on the display.

To change the function in area Y2 from y = 3x2-2to y = 3x% - 5.

® - [RANEE FUNCTION

| I EE EErE]
[
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V2=3¥2-5_

FEDM@[E) L
: ( D TO STORE : LEXE]

® FATGE FUNCTION |
- B

EgTeL) A va
-5
2.
1
22

_ B
[FOREDINEIP __[o-thla-FL

® To delete a function
Select the area that contains the function you want 1o delete and press [E2(DEL).

| ez DELETE FoRMULA (]

E1

Press [EI(YES) to delete the function, or [FE)(NO) 1o abort the operation without deleting
anything.

(F2)(DEL)

-l Function Linking

*With Function Linking, any function that you store in the TABLE Mode is also automati-
cally registered.in the GRAPH Mode function area (page t83). -

*You can also use function memory to copy functions stored in the DYNA Mode function
memory {o the TABLE Mode function area (page 183).

*Function Linking also lets you copy TABLE Mode function 1o the DYNA Mode functicn
area (page 253).

'MEditing a Table List

You can perform any of the following opermlons wh1|e edmng a table list,
*Changing x variable values
sDeletion and insertion of x variable values
*Deletion of list area contents

~264—

The function menu for editing a table list is available from the LIST FUNGCTION screen.
Display :he LIST FUNCTION and then press FE)(LIST) to display the menl.

|IEEW@W |

F =B .
@](EDIT), [Fa(ERS), and [FE(ER-A} are used for table ist editing.

.(LIST)

*To change x variable values
With this procedure, you recall the data in a list area and make any changes you want.

To recail the data for list area X2 and change the value in line three from
2 to 2.5:

FE(LISTH®

LIST TABLE :x2
List

sl :Hnne

|eEarEREn |

 BEM®® List X2

REE 2ed_
[DELTTHS

& o Cist %2
)]
|

2u5

[CEL[THE

—265-




® To. delete x variable values

[Example| To recall the data Ior list area X2 and delete the value in line two.
After recalling the data for list area X2, press [FE)(EDIT).

FI(EDIT) : hﬁ IHE I
™ _ : L ist KE :
_ _
I.l
B
1
[GEL[INS
Press ED(DEL) to delefe the highlighted value. ~ EU
ED(DEL) ' [ist %2
a
[ @
1]
g

Press [EJ(ERS).

® To insert x variable values

To recall the data for list area X2 and insert a new value between lines
one and two.

After recalling the data for list area X2, press E2{EDIT).

[EHEDIT) Ilﬁ INS
® o LCist X2
. ’ 1]
L}
B
1
[THE
@
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Press E2}{INS) to insert a new cell above the highlighted cell. Next you can input any value
you want in the cell.

FI(NS) [ist x;?
:}

M Deleting List Area Contents
You can delete the contents of a specific list area, or the contenls of all the list areas.

.® To delete a specific list area

Select the list area that you want ta delete.

|W ERASE LIST Iﬁ|
G

Press [F)(YES) to delete the selected list area or F&(NQ) to abort the. delete operahon
w:thout _deleting anythrng

OTo delete all Ilst area contents

Press EDER-A). |FEzERAsE ALL L15T W]
=)

Press [F]{YES) to delete all list area data or Es)(NO) to abort the delete operation without
deleting :anything.

B Editing Function and Table Data

The follgwing editing functions can be performed on Eable data
*Change of variable x for a table
+Deletion, insertion, and adding of table lines
sDeletion of the table
*Drawing of a connected-point graph for the function
sDrawing of a plotted-point graph for the function

® To start an editing operation
Press [Fg{TBL) to start an editing operation.

[Fel(TBL)

FoRMIMERF  [G-R[EPL

A B B =
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F)FOR) wovveveeaneit . Displays the stored function

F2)(ROW) .. .- For adding, inserting, deleting table rows -

(F2{ERSY) .... .. Deletes the numeric table

[ES)(G-CN} ............. For drawing of a graph, connecting all points {page 271)

Fe(G-PL) ..ovvvevnee . For drawing of a graph, plotting all points without connecting
. them (page 272)

® To change an x-column value

' To change the value for x in the third lin of the table produced on page
257 from 2 to 2.5:

While the numeric table is displayed:

®® 4 ¥a2
o -2
B o
3 e o
FoREIED  [ewmere
EEE 2.5_
I_IM'@ [-tRlGFL
&
: ‘ h Y2
1] -2
l!l-. IE.'1;*
i . @5
[_IM‘EE I_l_“

*If the value of x resuits in an error (such as dwismn by zero) the current value of X re-
mains unchanged and Ma ERROR message is genarated. .
*You cannot change Y-column values. . .
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MRow Operations

Use the following procedures to delete, insert, and add rows. To start a fow operation,
you should first press [E2{ROW) while the table function menu is displayed. Doing so causes
the following row operation menu to appear.

E(ROW) |EE miEms
B [ [
[(FI{DEL) ................ Deletes the row containing the highlighted cell

@(INSJ_..............:,. Inserts a row above the row containing the highlighted cell
IEI(ADD) .. Adds a row below the row containing the highlighted cell

*To delete arow

To delete row 2 in the previous example (page 257):

EBROW® " va
1] -2
[ ] 1
d 3]
3 5] 1
IDELIINS|HDD
]
(DEL) % ya
1] -R
I n
.- a5
.4 UB

¢ To insert a row

: _,To insert a row between rows 1 and 2 in the previous example (page 257):

F2
FROW)® v ya

i -

[ || i
2 1o
3 g5 i
[DEL [THE[RDD
2
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. [E2(INS) va'

| =

¢ To add a row

To add a row below row 6 in the previous example {page 257):

[E2{ROW)
CICOCCCH i
' oy us
5 13 _
5 105 :
[DEL [THE[RDD
EJMDD) i va
y g
g 13
g 106
R 116

® To delete a table _
While the table yol want 1o delete is shown on the display, press [E{ERS).
E3)(ERS) ||—'~rss ERASE TABLE 7 _[FE]

Press [FI{YES) to delete the table or FB(NO) 1o abort the delete operation without delet-
ing anything. ’
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B Drawing a Graph Using Table Data

There aré two types of graph-you can draw using table data. A connected-point graph
can be drawn using the function stored in memory. A plotted-point graph-can be drawn
plotting only the points of the values in the table, withoqt connecting them.

eNote that graphs using table data are always drawn using rectémgular coordinates.

M Before Drawing a Graph

Be sure that you make the following two specifications betore trying to draw graphs from
memory,

*Speciiy the cofor of the graph as blue, orange, or green.

*Specify the functions whose graphs you want to draw.

® To specify the color of a graph
The default color for graph drawing blue, but you can use the furluwmg procedure to change
the color to orange or green if you want.
Select the area that contains the function of the graph whose color you want to change.

Display the Graph Color Menu.

EI(COLR) |EroomiEm
F) )

FE)(BLY)

F({ORN) ...

F(GRAN)

Press the function key that corresponds to the color you want to spebify.

W Specifying the Graphs to be Drawn- o

You can specify drawing of the graphs for all functions stored in memory (overlaid an
the display), or drawing of the graphs for specific functions.

The procedure to specify graph drawing/non-drawing is identical to the procedure for
specifying numeric table generation/non-generation. See page 262 for details.

® To draw the graphs of a specific function

| To select the function ¥ = 3x2 - 2in area Y2 and draw it as a connect-
ed type graph. Use the following range parameters:

Grarh Range -

max:
sclil
Ymint -2
max: 186
scli?
[iMIT[TRG
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Select the area that contains the function that you want to omit irom the drawing operation.

®®@FEEy 5{;1%!—: FUNCTION
This operation specifies that the graph 6f this Y2EINE—2
function should not be drawn. Qnly functions
whose “ ="' signs are highlighted will be drawn.
EDITUEL LSRG

o
ETEL) | |FerEEm e

.8

[E8)(G-CN)

*To draw graphs for aII functions

To draw plot type graphs for all stored iunctlons Points are values from
a numetic table generated using the RANGE FUNCTION. Use the same

range parameters as the previous example:

YIERE 3

|EIIF-EE|IEI_|

®msy . | |IF_0EM‘ R
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[F&{G-PL)

*To draw muhiplé graphs simultanecusly, you must first use the procedure on page'és
to specify simultaneous graphing (Simul-G).
+Simul-G: ON
Graphs of the selected functions are drawn snmultaneously The graph range parameters
that are stored with the graph function are ignored when the graphs are drawn.
*Simul-G: OFF
Graphs of the selected functions are drawn one-by-one.

*After the graph is drawn, pressing &4 or @ returns fo the numeric table for the function.
*Once you draw a graph, you can use Trace, Zoorh, Plot, Line, and Scroll functions. See
"'8-12 Other Graph Functions™ starting on page 194 for details. .

11 3 Usmg the Table and Graph Mode W|th a Recursion
Formula

You can input the following types of recursion formulas for generatlon of a numeric table
and for graphing.

+General term of sequence {a,;i, consisting of a, and n
*Linear two-term recursion, consisting of g, 1, 4, and #
sLinear three-term recursion; consisting of a,, 2, @, 1, a, and n

® To set the recursion type'
in the Table & Graph Mode, press [BI(REC).

(F3)(REC) . , RECURSION
~ [IMPUT FORMULA

Jn=

1 FIRHGE

»|f there is afready a recursion formula stored in memory, its numeric table appears on
“the display. In that case, you ‘should press [F}(ERS) and then Fi(YES) to proceed (see
_page 278).




Display the recursion type menu.

Fltan=Arn+B
FZ2:an+ 1=Ran+Bn+C

fan+ax= it
*The formula @, = A, +.B on the display F3za Aan

r?presents the general term (g, = A % # + B) [ Bnsifana:

of {a,i.

tanl B B 8

The following are the meanings for the function key menu at the bottomn of the screen.
Bla,) .. .. @, recursion
[El(ﬂnn) .._a,,+1 recursion
@(a,,+2) e By g TEOUISION

® To input a formula and generate a numeric table

To input the formula a, = 2r + 1, and generate a numeric table with
n-variable changing values in a range of 1 through 6:

Press [F1) {o,) to specify the recursion type.

an=_
B i 3
.
Input the recursion formula.
2)F) (- EaE an=2n+1_
| ' EJEH G
Press EE)(RNG) for the table range specmcahon display. &
{FEI(RNG) or B8 - THBLE Range

g —

The table range paramelers'deiine the conditions for the »-variable used when generat-
ing a table for the recursion. These parameters determine how the n-variable changes,
as shown below.

Strt (starf) ..... P Starting value of n-variable
End (end) ............. Ending vafue of n-variable

Input the range values.

TABLE Ranse
n ..
Stert:id

ho $5

DEEE
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Display the recursion table. : : : S A
.A menu of table functions also appears at the boilom oi the dlsplay G L

[EMFE(TBL) . P an —2h+1

Cell {values can be up o 6 digits Iung)f

Value in currenily highlighted cell

*Non-linear exponential expressions (ex. a, = 2" - 1) fractlona] expressnons (ex ay =
{n"+ 1} /), irrational expressions (ex. 4, = Vi — Vi — 1) or trigonometric expressions
(a,, = smzﬂ-.-r) can be mput mto the general term of {a,,] for generation of a numeric table.

_ [Example 2| To input a,,5 = @,,1 + a, and generate a numeric table with -
variable changmg values in a range of 1 through 6. Note that a =1
and ap = 1:

Press [@(a, , o) to specify the récursion type.

B
L mmwmr—

B8

Input the recursion formula.

El(a,,+1)@(an) antz=an+ 1 +an_

liliﬂ?lﬁ;
B

-Note that a,, . 4 does not appear above function key [F3) when you select a,, . ¢ {linear two-
term recurston) as the recursion type.

Press [EI(RNG} for the table range specification display.

BrNe) THELE Ranse
I
o =
an 8. .
ar 1
|ao EX]
[
The following are the _me‘aningsrf'or the function key menu-at:the bottom of the screen,
. Eag) oo “...... For'input of values for ap and ay.
(G2 7} T For input of values for a; and as.
—275—
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The table range paramelers define the conditions for the n-variable used-when generat-
ing a table for the recursion, and-for sequence [a,]: These parameters determine how
the n-variable changgs,‘ as shown below.

Sirt (start) ..

End (end) -

g, ﬂ1s ‘72
'n-varlable is lncremenled by 1.
When a, . 1 (linear two-term recursmn) is selected as the recursion type, the table range
specmcanon d|sp1ay appears as ‘shown here.

- @ENG) -

CRNTRE

".... Btarting value of n-variable e
... Ending value of n-variable
.= Values of terms ag, a1, 02

Ll

"'T"ﬁBLEi-‘*E";ﬁg‘-"
l"[+1 BT A S T

i

_ B &
The iollowmg are the meamngs for the funciion key menu at the bottom of the screen.

El{ag) .. ... For input of value for ag.
[F2){eq) .. For input of value for ay.

Inpul the' range values

EZJ(aﬂ - St.rt

il
- DEESDED® o End 5? R

Display the recursion tablef‘— .
‘A menu of table functions also appears at the bottom of the display.

EOETBL) . . [@n+z=an+ Fan

ez An+x  E3Anez
Cell (values can b;a up 1o B digits Inng)-—l_

P, ]
i;_mm——
HJEI‘U—

B -
. i
[ =y

. Value in_currently highlighted cell—

.

. |FoRE
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«Each cell can hold up to six digits if a value is positive, or five:digits i{ the valire is nega-
tive. With exponential display, only two digits are allowed for the exponent.

*You can use the cursor keys to move the highlighting arouhd-the display:

Notes

*Only one lable can be stored in memory at one time.

*When a negative, décimal, or fractional value is used for “*Strt” or "End”, the negative
value is convertedto a posmve value, and only the integer part of demmal and fractional
values is used. - - X

*When ay (o a,) > “Strt" lhe mmal value of x-variable is changed s0 that itis the same
as ag (or aq).

sWhen “Strt"* > “End”, the values of “Sirt” and "End" are swapped

- *When "'5trt™ = “End” -anly-the initial value of x-variable is used.

*When “Stit” is a Iarge value, a considerable amount of time may be requrred to gener-
ate a numeric table for linear recursion between two terms or three lerms.

*When the n-data, g, data, or La, dala causes an error in the calculation result, the
message “Ma ERROR" appears on the display and a numeric table is not generated.

. «if you change the default unit of angular measurement while the numeric table for a func-

“tion that includes trigonometric functions is an the display, the table values do not change.
_.Ifyoui. want to update such & table with the new results display the table, press FI(FOR),
and’then change the unit of ahgular measurement. Next, press F3(TBL).

MEditing Table Data

The following editing functions pan 'be perfc;rmed on table 'data'. ‘
. #Editing ot the recursign formula
“eDeletion of the recursion formula and input of a new one
*Drawing of a connected-point graph for the recursion table )
=+ «Drawing of plotted-point graph for the recursion table ~. .« . cue

¢ To start an editing operation )
To perform table editing, first press [F)(REC) while the initial TABLE Mode display or the
function menu {page 256) is shown.

E@)(REC) Iliﬁﬂ_gﬂ 3-CHE P
o E ® EE
FHFORY oo For editing the formula
F(ERS) ...covveenee. Clears the formula for new input
FE{G+CN) For drawing of a graph, connecting all points (page 279}

{Fe)(G-PL) .. .. For drawing of a graph, plotting all points wathou! connecting

them (page 280)
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* To edit the' recursnon formula

[Example] To change the formula from a, _.2n + 110 a,,-- 2n-3:

[F)(FOR) an=2n+1_ S
S [ "1 M?_IHIFTBL

R e T lil EHFIHFF"
JBrey e s fan=Sde=3 T T

LT Toroar e . R :
*The table that appears shows values that are calculated using the new formula.
® To delete the formula and table data for new input

While the table function menu is dlsplayed press IEI(EHS)

EZ(ERS) | | ||—~rs ERUSE THBLE 7 l_u |
, v -
Press [F)(YES) to delete all the table’s data.and the formula, or (NO) to abort 1he
operation without deleting anything.
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EDrawing a Graph Using Table Data B P

There are two types of graph you can draw using table data. A connected-point graph
can.be drawn using the formula stored in memory. A plotted-point graph can bé drawn
p_Iotting only the points of the values in the table, without connecting them.

RSpecifying the Y-Axis and X-Axis for the Graph
You specify either of the two following conditions for the x-axis and y-axis of the graph.
E y.-axis =@, ;x-axis = n -
= Lo, ; xaxis = n '
® To specify the x-axis and y-axls e

While-the table function-menu is-shown, press EI(G CN) ar .(G PL) to dlsplay the axis
specification menu.

. | Im"seue‘c‘-"f TVPE [Ean
B ': .. . <: .. - e - »' @ - e

EI (an)
E(Ea,)

a, ; Xx-axis = n
Ea, ; x-axis = n AL

of& draw a connebted-point graph

_ |Example| To draw a connected-point graph of 4, = 2n + 1, with y-axis = a, and
x-axis = n. Use the followmg range parametears:

Grarh Ranse

Specify a connected-point graph. |
[ES5)(G-CN) A
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Specify the axes.

S 1L R

¢ To draw a plotted-point graph

— To draw a plotted-point graph of amg = @41 4, With paxis = Ea
.and x-axis =.n.;Use the same:range parameters as the previous exam-
ple (page 279). o e

Specify plotted point graph..

Gy

Specify the axes.

(Ean)

Af!er the graph is drawn you can use either of the two following procedures to input another
recursron ;

OTo edit the current recursron formula
1, After the graph of the recursion formula is drawn, press [ or {3 to return to the recur-
sion numeric table display.
. 2. Press [F1(FOR). This displays the current recursion formula and the cursor Use the
procedures descnbed on page 278 to edit the formula. foe

OTo delete the current recursion formula and input a hew one

1. After the graph of the recursion formula is drawn, press [E1 or [ to return to the recur-
sion numeric table display.

2. Press E{ERS)(P)(YES) to delete the current recursion formula. Use the procedures
described on page 274 1o input a new formula.

+Once you draw a graph, you can use Trace, Zoom, Plot, Line and Scroll functions. See
“'8-12 Other Graph Functions™ starting on page 194 for details.
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[Chapter 12 ,'lu?rogramlPrle Editor Mode

This chapter tells you'how’ to use the versatile- Program Made. Once you program a cak

culation, you can call it up and execute it using anly values you want at the touch of a key
This chapter also describes the File Editor Mode that you can use to input and edit large

programs. You can-also use the File Editor to edit and search telephone drrectory lists, v

memos, etc.

12-1 Before Using the P"rogremll‘:ile Editor-Mode' A

To use the ProgremIFiIe Editor Mode, you should first select the PRGM icon from the
Main Menu and then press _. When you do, the display shown here appears.

. PROGEAM-EDITOR
‘Remaining inemory ‘capacity Eq.g g Bvtes Free
L =mno iC
B [ i o ey
_|M=DsCrreM-Disp

. . |mPEP  EEW
ED(PRG) ............... Program Mode (page 283) - . mESD LT
[FE{EDT) ... File Editor Mode (page 289)
[FE{SET) Set up display (page 21)" " °
Pressing (58 while the above dlsplay is shown causes te folfowmg function menu to appear
- [PROGRAM-EDITOR -
- 24808 Byles Free

aa
P—mode 'CDHP

SELEET DPEEFITIIIIN

- F1: PRUBRHH

oot |E2REDITOR.
IE] @

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

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

[F)(PRG) .... .. Program Mode {page 283)
F{EDT) File Editor Mode (page 2889)

"Note that you can use both the Program Mode and the File Editor Mode for program input

and execulion. How to use each of these modes most effectively is described in the fol- -

lowing sections.
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12-2 Using the Program Mbde“_‘”‘.": SR

This section explains how to use the Program Mode We also provrde a number oi actual
easy-to-understand examples for your reference .

MEntering the Program Mode
¢ List of Programs :
EPRG) ‘rT

Calculaﬂon mode —J—_—
Amount of memory gvailable —-|_ 24@6@ B}'LES FI""EE'

Currenlly selected program areaJ emFLy
R Program area numher—J F% E'H'IF‘.E-}‘_
Program area status —————— eme Ly
L [ETEI0EL 0L A
: H B &

The above display shows that there are 24,000 bytes of memory avarlable o store pro-
grams. Though you can see only four prégram area hames, there are actually a totat of
38, named PQ through F'9 PA through PZ, Pr, and P8.

The followrng are the operatrons that can be selected from the function menu at the bot-
tom of the display. Press the functron key below the operation you want to seiect.

FERUN) ..

F(DEL) .
EHDLA) ..ovvvveee

Program execution
Specific program delete
All program delete

WSpecifying the' Calculation Mode ™+~ « 7o 0 i
Before starting a programming operation, you should frrst spemfy the rnode (P-mode) that'

matches the calculation you plan to program, The mode you select determmes the type
of funclron key menu that appears on. the bouom ‘of the dlspray s

[

OTo speclfy the calculatnon mode S
Perform the foIIowrng operatron 1o make the set up dlsplay appear

[ES)(SET) (or GFEm)

o ey gl |
BE R @ ®

The followrng are the calculatron modes that can be selected from the function menu at
the bottom of the dlsplay Press the function key below the calculation mode you want

" 1o select.-
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[F(CMP) ...
F2(BAS) .
.. B(SD) .....

... Gompitation Mode ™
... BASE Mode -

Standard Deviation Mode__
... Regression Mode ‘
Matrix Mode

'Pressing or returns to the Program Mode.,

ESelecting .a Program-Area

You can 'select a program area by’ moving the hightighting to it using the (& and (¥ keys,
or by dlrectly mputtmg the number ar Ietter that names the program ‘area.

OTo select a program area usmg the cursor keys

emrly

@® 23938 B.vtes Freeg
B Pl enply

'ij"- e ;ﬁ fﬂﬂlik 24Béb:B?Les'FFEé:

o —
P4 empty

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 displayed, or while you are inpu!ting a program. : '

OCheckmg' memory from the hst of programs [

1. Use the (&) and (¥ keys to move the highlighting to the program area whose memory
status you want to check.

2. Hold down the @ key. The hottom line of the’ d|splay shows the program area number
and the number of bytes it contaifis.”

. Checking memory while programming

Hold down the key. The bottom line of the display shows the current program area

number and the, number of byles it cantains.

_Bytes P4-108 |
!

Program area number Number. of byles
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Hinputting a Program o e -
To program the following formutas, which calculate the surface area (S) '
and volume’ (V) ofa regular octahedron when the length of one side (A)
is known. Store the program in area PS5,
$=2v3A2 V= \/_I3A3 s

@POP®®
o 24800 BrLes Free
- P2 emply
Vi P emFLy
P4 empty
F:tH
'.'@('Sté;rtspr‘og-;r‘emming)_ 2‘ -
EEEEEEEB) - [T IR ]
E]EBII-HHESIIE]II ST
B L
LIMEIRELIF-3] 7 | & | & |}
& OIS E B A A (2] A 2R IXAE,
T I2+3%A™3-
EXITJ{EXIT

**?" is a prompt ‘command for vaiue input.
“ 4" is a display result command.

M Executing a Program Stored in Mem'ory
[Example| To exgcute the program stored by the aperation described above, for
A=7, 10 and 15

Length of one side -~ |- - - Surface area - Volume
7em oo oL (169.7400791)cm? (161.6917508)cm2""
10 - vF 0 (346.4101615) (471.4045208)

i5 | (779.4228634) (1590.990258)




POOPQ...

- E{RUN)

" @EEvalue of A).

ERDYES
{Value of A)

7
?
2 _
- 169. 7409791
- D15F -
Z
T T R
169. 7409791
161. 691?596
]
T BT T L
169. 7409791
. 161.5691 7506
169. 7489791
) 161.591?5@6
AR ST
SR 346 4181615]
DisF —|
169, T4E9791
. .18l.e9175@e
i@ .
346.4181615
471. 4843203

“The remainder of the operation continues as above.
—286—

(S when:A=7)
i Disp?-"

pauses calcufation for
display of result

(V when A=7)

(s when:-A=10)

(V when A=10}

*If calculation Is suspended to drsplay a result, press @_I to resume the calculation.
*In the COMP Mode, you'can also run a program by pressmg --@(Prg) inputting

.. the program.area number, .and pressing (. . < e

*When you.execule.a program calculallons are performed in lhe mode (COMP BASE
5D, REG, MAT) that was selected when you input the. program .

12 3 Deletmg Programs

_You can delete elther individual programs or all ol !he programs stored m memory

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

e To delete a specific preram

‘Display'the list of programs and mave the hlghllghtmg to the program you want lo delete

Press F2{DEL). = ¢

||7m DELETE PROGRAM rﬁ|

D)
Press IE](YES) to delete the program, or .(NO) to abort the operatlon wnlhout delelmg
anything )

(F2)(DEL)

oTo delete all programs

Display the list of programs.
Press [@E(DL-A).

llrf's‘inELﬁLL ?nnmms |
=)

Press E](YES) to delete all programs or - (NO) to abort the operatlon wuthout deletlng
anything. - . . .

‘[ijA)d

—287—




12-4 Error'_Mess'agee-'- C et
Sometimes a program you enter causes an-error message fo appear when you-gxecute
it This means that thete is an error that needs to' be corrected The followmg shows a

A

typical error message display.* e ‘ L

S¥h  ERROR———Error type
Bx»tes PB—8B——f}—Byies where error occurred
| I
Program area where error occuired

All of the possrble error messages are Ilsted in the Ervor Message Table on page 358
When you get ah efrof message, look it up in the ‘Efror Message Table and take aciions
1o correct 1t.

12-5 Counting the Number of Bytes |

The. memory of this unit can hold up to 24,000- bytes of data Genera[ly, one iunctron in
a program takes up one byte. Some functions, however, require two bytesr each. .

_-1 byte functions .
- gin, cos, tan,. Iog,( )i-A, B, 1, 2 elc.

*2-byte functions -
. Lt 1, Goto-2, Prog 3yete.. -0 - AT

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. Drsp[ay of the fotlowrng is counted as
two bytes: . I
od/dx (, E( : I P
*Mat, Det, Trn (in the MAT Mode) ST aa
+* Row, * Row+, Row+, Swap {in the PRGM-MAT Mode)
&Y, 1, Xt, Yt, 8im X; Sim Y, Sim 2, Sim T, Sim U, Sim V, Sim.Coef, Ply X4, Ply
Xz, Ply Xa, Ply Coef {in the VAR Mode)
*Xmin, Xmax, Xscl, Ymin, Ymax, Yscl TGmm T&max Tﬂptch Xfct Yiet, DTx DTy,
< DTt (in the VAR Mode) - - -~ .
*F Result, F Start, F End, F Prtch R Result, R Start, R End, R Prtch List. X,
List Y (in the VAR Mode)
*i, Arg, Conjg, ReP, ImP (in the CMPLX Mode)
*Qn, Gns1, On42, A, G0, @1, a2 (in'the TABLE-RECR Mode)
sQOrange, Green (in the COLOR Mode)
When the number of bytes remaining drops to five or below, the cursor automatically
. changes from an underline to “B". If you need to input mare than five bytes, try to in-
crease the amount of memory available for prograr storage by deleting unnecessary pro-
grams, deleting expanded memory, or by deleting unneeded function memory contents.
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B Checking the Amount of Memory Remalmng

--(Hold Down)

You can also drsplay the rematnrng memory drsplay by perlormmg the fol]owmg opera-
tion while-the COMP, BASE, SD, REG or MAT Mades are d:splayed ’

i) o] 2] Pr‘-c-sr'-am ‘3
Number of bytes J Formula. :E :
" used for programs - [F=Memaory 1
Number of value memories —[_ ME'ITIDI'-"!}' ) i
L . available . Data , o F B
T e [{2320@ Byles Free
F in . [N
memory (bytes) : PN

B Checking Where the Cursor Is Currently Located
@y - Bytes Pla 6 |

(Current location of cursdr byte #6)

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

12-6 Using the File Editor Mode

This section explains how to use the File Editor Mode, which you can use to input pro-
grams as file data. You can store multiple files in memory, and you can conduc! searches
throughout a program's contents.

The File Editor Mode is also helpful for inputting and editing.other,. non-| program data,
such as telephone nuembers, formulas, etc. :

IEntering the File Editor Mode

To input data into the File Edltor press F2HEDT) in the function menu (page 282) Thrs
causes the Frle Edrtor menu to appear on the drsp[ay TooE e

. _,@(E_Dn .

Clirrently séleéted programi—-———

File name
Amount of memory available -
Indicates more below-
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Though you can see only five file names, the small downward poiniing arrow on the right
side of the display indicates that there are more file names below.

The foilowing are the operations that can be selected from the function menu at the bot—
tom of the display. Press the function key, be]ow the operauon you. want to selecl

FE(NEW) .............. New file

- [F(SRC) Search

. [B(REN) . File name change
FJ(RUN) ... .. Program execution

[FE)(DEL) . Fite delete

*Whenever File Editor membry is empty {no files stored}, the message “No file in memory”
appears on the dlsplay in place of the file name list. In thls case, only the "NEW" func-
tion key menu item ss avallable

OTo create a new file .
After entertng the File Edilor Mode, press [E](NEW)

~FNEW) [Filename?
S SR ] [ ]
| oEr
(] E3 7Y Ry : Password reglstratlon (page 291)
- E9(SYM) ... Menu of punctuation symbols
Input the name of the file. o : -
. EHEXEm Filenhame?
. . |ETERTE 1

-The ﬂ cursor mdlcates upper—case alpha character mput
«A file name can be up 1o 12 characters long. You can use any of the foElowmg charac-
"~ fers to make up a file name:
Athrough Z, r, 8, spaces, 0 through 9, square brackets, ~, aposlrophe quotatlon marks,

+, = X,
*Toinput apostrophes quotatlon marks or —, press [EF(SYM) to display a menu of these
symbols .
'(SYW BT ENENEN
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+To delete a character, move the cursor to the-character you want to delete and press (08,

After you input the file name, press @8 to register it and change to.the dat.a input display.

Lo

e , lﬁmﬁm ml

"*£ach fite name takes up 17 bytes of memory.
-Noth:ng happens if you. press [&g without inputting a file name. i
-F’ressmg [ before you input:a file name returns to the File Editor dlsplay

Input the data. For full details on data input procedures, see page 292.
#Pressing B or MW returns to the File Edltor dlsplay o

‘

BPassword Protection

You can register passwords to protect files. Once you do, no one can open the file unless
they first input the’ correct' password. Note that programs protected by a password can

be executed without inputting the password.

" ®To create a file with a password

After entering the File Editor Mode, create a new file,

A [FNEW) . - e L [ELlename’?
enos . - .. . SJCFILE@ & ]
Press [E8(rmo). I mml
o )
Fllename
(o) [FICE
Assi

19n Password
R S E : ]

Input the password you want to use.

BREEmE Hln NG

- : CLFILE ]
Assian Password
CCASIOR ]

“=Thé rules for in;iL:Jt of a'file riame (page 290) also apply to input of the password.
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After you input the filé name; press [e8 to register it and change to the data input display.
*Each password takes up 16 bytes.of memory.

*No password is registered .if you press B¢ withott inputting a password. -

*Pressing before you input a password returns te the File Editor display.

" Input the data. For full details on data input procedures, see below.

Press [ to return to the File Editor display. Files that are password protected are marked
with an asterisk in the file name list.

. [EFILE__EDIIDR==

®To open a file - - : .

After entering the File Editor Mude use the @ and @ cursor keys to move the hlghllght-
.ing to the name of the file you want to open.

Press (B,

Jez)

If the file is password protected, input the correct password and press B3 to open the file.

+If you input the wrong password, the message “Mismaich” appears. Théfc')lloWihg shows
what happens if you'input “KASIO” for a files whose password is “CASIO".

E@EEmMe]
®g

Filename

LFILE
Password? -
LKASID ]
Mizmatch

HInputting Data into a File
You cdn input text, symbol, and operator data by pressing the keys of the unit. For sym-
" hols that are nof included on the keys, use the symbol input menu {page 293). You can
input any of the following as data: program commands, upper-case and lower-case alpha
characters, numbers 0 through 9, decimal points, functions, operator symbols, and iniput
symbols.

© . |rrrem  Em)
F =
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The folfowing:are the operations that can be selected from the function menu at the bot-
tom of 1he d:splay Press the function key below the operanon you want to select

(TOP) ............... Cursor to top of data
FIBTM) e Cursor to bottom of data._
[F3I(SRC) .. Data search

... Symbol input data

" E(SYM} .
For any individual file, you ¢an input data up to the total memory capacity available.

Ilnputtlng Program Commands

" Input program commands using the same procedures that you use for wrltlng programs.
For details, see “Inpumng a Program’’ on page 285 and ''12-7 Program Commands’ on
page 302. R s -

.

M Inputting Upper-Case and Lower-Case Alpha Characters

‘Whenever you first enter the data input display, the unit is set up for upper-case alpha

characters. Thig is indicated by the cursor which appears as . Use the following proce-
dures to input lower-case alpha characters, numbers, and symbols.

® To input lower-casé alpha characters -

-Press A to swilch to lower-case input. The keyboard remains shifted until you press
again.

-‘To-i'nput- numbers and symbols

Press ().~ ’

The fullowmg table shows how me cuirscr changes to indicate the type of input that is
currently possmle

Cuisor ' ' o Meaning

A Upper-case alpha characters
B | towercase dpha characters .

- Standard numbers and operator symbols
B - - | B numbers and operator symbols

llnputtmg Symbols

While the data input display is shown, press .(SYM) to display a menu of six symbols
that are not avallable wnh the keys -

-(SYM)

B @ & E&E B FE




The following examples show how to input programs using the File Editor. Mode.

[Example 1] Input the program of the’ following’ formulas iri a file named

TETRAHEDRON.

S=Vv3A2 v=v2/12A°

"[FI(NEW)

S IDEOEREEDELE

(P ) ) (7) ) = e ]
Y o e 3 X [O I

WFEIFE () -

m.@ﬂ@@.-@

~ ERRE)

EXIT

Fi
L

. _
%E%EHHEDRUHEJ

(@

T T TIRAT,

|ﬂEFIEDIIIIEIIIIIEﬂ

.@I

PR 3XAE,
J2+12%A™3_

Input the following name and telephone number data into a file named

TEL DATA.

Name

_ Telephone Number

AQKI KAZUO

03-3012-3456

ANDERSON JACK

© 234.228.8333

BENSON THOMAS

631-343-8888 - -

BUSH KAREN 234-228-9199
FI(NEW) [Filename?.
DEDFEEEEDE I[TEL DATAR, - ]
& [@
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- AEEUEEEDO0E
d e ) T O e~
NI EEEE

MExecuting a Program
Use the following procedures to recall and exgcute programs stored as file data, . -

® To execute a program while in the File Editor Mode

in the File Editor Moide, use the (&) and(¥) éursar keys to mave the highlighting to the
name of the program you want to execute.

==FTLF EDITOR==

25 Freg

[FunEW

«If there are more than five files in memory, moving the pornter past the fifth name on
the display causes the file name fist to scroll,
*You can execute programs that are password protecied without entermg the passwurd

Press B (RUN) to execute the program where the pornter is, Iocated

FA(RUN) _ - |? R j
C 7 8487048957
: - Disp -
? _
i T
: 84, 8?@4895?

46, 42293?65
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sAfter program execution is complete, the menu for the calculation mode used for the
programming appears on-the dlsplay If you want o use the File Edttor agaln you must
enter the File Editor Mode again.

+If an error is generated while a program is exeguting, press @ or @ to display the
contents of the program, with the cursor located at the point where’ the errar was gener-
ated. Note that you will not be able to display the contents of the prograrn if it is pass-
word protecied.

*A “Syn ERROR” will occur if you perform the above program execution operation on
a file that does not contain a program.

® To execute .a program while outside of the File Editor Mode . .

Even if you are not in the File Editor Mode, you can use the following procedure to exe-
cute a program. . . iy .

To execute a programin.a flle named TETHAHEDHON

EOENEPrg) '|Pr*n-a -
R DEDEE Fros "TETRAREDRD
EEDRCNHE") ~N'E

rog "TETRAHEDED

G P
K"
7

lCheckmg the Memory Used by a Program

Use the following procedure to find out how much' memory is used up by a program

® To check the mernory used by a file e
In the File Editor Made, use the (& and (¥ cursor keys to move the hlghllghhng to the
name of the file you want to check.

Hold down the to display thé'. number of bytes used. The number of bytes used re-
mains on-the display as long as you keep depressed.

EDITOR

‘ G-Lyre =EEEfCDN
An3ale iDes
Displaw: Hrml
M=D-Ce»iM-Dis
ETETRHHEDRDH ]
— ExlLes 19

File name

Number of bytes
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ESearching for-Files | : . .
There are three different methods that you cari use to search. ior a SpECIflc fllE name and
open the corresponding file.
*Direct input of the file name
. *Sequential search using the file name list
sDirect search for a file pame that starts with specific letters

® To search for a fnle by dlrectly inputting its flle name
Whilein the File Editor- Mode, press [ED(NEW).

[]mEW) I?ilename?

thput.thé name of the file you want to open.

 IEOEEIEDEEE

Filen
‘[TETRHHEDRDHE]

s|f the file whose name you input is protected by a password the password |nput display
appears. For detalls on: how to input the password, see "Password Protection” on page
291. o TN

Press [ to display the contents of the file. .

N

AT 3XHE .
1221 2%Am 3

slfthere is no. file name that matches the one you |nput anew fI|E is opened under that
file name.
® To sequentially search for a file using the file name list

In the File Editor Mode, use the (&) and (¥) cursor keys to move the highlighting to the
name of the file you want to open.

E(EDT)

Press [Bg to open the file.
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® To directly search for a file name that starts with specific letters -
In the File Editor Mode press [F2(SAC) to display-the search prompt

[F2(SRC) Search f or f 1 le
A [N F _ i

Input the first few letters of the name of the fite you want 1o open.

1 2 [ " [Gearch Tor file
"|LTEL ! 1

Press (] 1o display a list of files whose names match your input.

IIEU‘EE-‘W-

*All of the file names that start with the lettérs you specified appear on the display: If
there are more than five files found, moving the pointer past the fifth name on the dis-
play causes the file name list to scroll.

«[f none of the file names in memory start with the letters you specify, the message “Not
found fllel" appears on the display. Press (& to clear this mesasage.

Use the (&) and (¥ cursor keys {0 move the highlighting 1o the name of the file you want
to open, and then press [ to open it.
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WSearching for Data in a File

The following procedures show how to find specific data insidé of a file. The data search
always starts from 1he current cursor location and continues until the end of the file is
reached ’

«To s_earé;l‘i_,for data In a file .
Open the fite whose contents you want to search, and then press {&l(SRC).

"E]ﬁﬁ@VI - _"“ Search for data
|InFutl. data
o
ERE

Input the string of characters that you want to search ior . e
®E Y [InPuL daLa
KAR

=You can input-a charaeters string that contains up to 127 bytes as the search string.
sYou cannot specify newline (W) and disptay (4) commands in the search string.

Press E] 10 start the seéfch A dléplay of data appears with the cursor located at the first
accurrence of the characters you specified. The <Search>> indicaior at the bottom of
the display |nd|cates that ‘' search operation is in progress

B8 L S ' HDET;EHEU“““‘“

' " |AMDERSON JACKE

BENSOH THoMALS
£31-343-9888a

BUSH  KARENe
LESearch> .

*This dispiay shows the contents of the file nam_r_ed‘TEL DATA.
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Each time you press [, the cursor jumps fo the next accurrence of the characters you
specmed

B o . FIEII{I RAZUDe

&3
BUSH E
{Search}"ﬂm

«If there are no occurrences of the letters you specify, the data display appears without
any cursor or < Séarch>  indicator.

*After you find the data you wani, you ¢an input characters to edit the data or you can
use the curser keys to move the cursor. Doing so automatically. exits the search opera-
tion (causing the < Search> indicator to disappear from the display).

# To check the current cursor location
Use the cursor keys to move the cursor to the location that you want to check.

Hold down the - key The current cursor location is shown on the dlsp!ay as tong as
you keep - depressed ’

«Remember that you must press (i) before @4 if the cursor indicates alpha character input.

7 [ [EDIT

E
G-Lyre REC!DDH
Ahale  Dea -

g . L -:'DISPla? Hrml
' . M=Ds tM-Disp
File: name —— ————[TEL DHTH 1
Current curser location N
(Indicates that the cursor is located Brl.es 2

at the 5th byte of data in the file.)

. lEdltlng Ftle Data
The followmg procedures can be used to medify and delete data stored in files.

*eTo change a file name

In the File Editor Mode, use the (&) and (¥ cursor keys to move the highlighting to the
filte whose name you want to change.
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F3(EDT ==FILE EDITOR==
‘ )C>* TETRAHEDRON
FORMULA
GRAPHICS 4
23088 Brtes Free
. [HELJ 3R] EH T UEL
Press [E)(REN) for the file renaming display. _
®REN) : Rename file
: [MEL DATA 1
Make the changes 16 1ﬁe file hame tHat you want,
FCICICIC) Rename file
Ay e CTEL FAXE .~ 1

‘Alter you change the name, press [ to store the file under its new name and return to

the File Editor Mode.

*|f-the new file name is identical ta a file name that is already used, the message “Already
exists” appears on the display. When this happens, perform one of the following
procedures.

*Press the @D or (B cursor keys to clear the error and return to the file renaming dis-

play with the new file name. Make any changes you want and then press [Bg again.
*Press M3 to-clear the new file name and return to the-file renamlng display. Input a
different name and then press [ again.

‘®Ta deleté a file

1. In the File Editer Mode, use the @ and @ cursar keys to move the h:ghllghtmg to
the flle you want to delete.

2, Press [Ei(DEL .

FE)(DEL) | " |+E DELETE 0K 7 ITE]

3. Press EI(YES) to delete the flie or -(NO) to abort the operatlon wnhout deletmg
anythmg

® To modify, insert, and delete file data

1. In the File Editor Mode, Use the (&) and (%) cursor keys to maove the hrghhghtlng to
the fite whose 'data you want to edit.

2. Press (28 to display the data contained in the file:

3. Edit the data using the same procedures descrlbed for manual calculatlons under

“Editing Calculations" on page 33.
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M Other Useful Cursor Movement Functions
The following functions also come in handy when moving the cursor around inside a file.

[FI(TOP) Moves_the cursor to the top of the data.

‘ TOR) : A:J3XAB, -
EacoR) |~r2+12xn*‘~3 l

= _

F(BTM} vovrvriirrns Moves the cursor to the end of the data.
; . ' [72A: T3%AE
BTM
E@ET™ T2512%A~30 |

e S
v @ : - S

12-7 Program Commands

The unit provides you with special programming commands that let yau perform condl-
fional and uncenditional jumps and Ioops

*All of the explanatmns prowded here are perfarmed usnng the Program Mode orily. Note
however, ihat you can also perform the same operations in the File Ed|tor Mode

BDisplaying the Program Function Menu
. PHGM ) - l
' Ei - B B B F

The followmg are the operations that are avallable from the function dlsplay at the bottom
of the screen. Préss the function key below the operation you want to pesform.,

EDWIMP) v Displays jump command ‘menu- : :
F(REL} .. Displays relational operator.menu .
[F{Prg) ... - Inputs “Prog™ for program.area specification
) ....... . Prompt command for value input

FE(4) .. - Display result command .
G2 Multistatement connector .
—302—

sThe input in responseto a promptcommand "'?" can be.avalue or calculation expres-
sion up.to 111 bytes long.. No non-calculation command: or multistatement can be per-
formed while the calculator is waiting for input in response to a prompt command.

*The 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 disptayed. To resume
program execution, press B9, The final result of the program execution is displayed regard-
less of whether or not this command is included at the end. Nole, however, that this
command should be used at the end of the BASE Mode program in order to return the
unit to its original mode following the program.

+The multistatement connector **:” is used to connect two or more statements together
for sequential execution. Unlike statements connected by the display result command,

" statements connected by the multistaternent connector are executed from beginning to
end, noh-stop. Note that you ¢an also use the Newline Function (described below) to
connect statements, and make them easier to read on the display.

B About'the Newline Function ™~ . <+ b
The Newline Function is a multistatement connector that; performs a newline operation
instead of inserting a :" symbol at the connectlon oi two statements.

Note the two following dlsplays

SR TE 7 U 51
1ilsz Tilxsi
T—9.8xTe+2,
_ olo 1.
Press ) here. — : |

Degd

BT 75U 735 .
Lbl 1: Isz Tillksi
. |n SXT-9.8 E 21
e leate 1o '

it

Both displays show the same programs, e')"(:oeot that the uppel one uses miiltistdtements
commands, while the lower one: uses the Newline Functlon Note how much easier the
lower display is to read. .

® To use the:Newline Function . . .~ T
To perform a newiine operatlon at the end of a statement press@] :

W Displaying the Jump Command Menu
EAEEGMEY T Y

wbr
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The following are the operations that are available from the function-display ai the.bottom
af the~ screen Press the function.key below the operation you want to perform.

[Fi(=) Indicates conditional jump destination .
@(Gte) .. Indicates unconditional jump destination -
2 E)(Lbl)-. .. Indicates-lahel .
- [F4)(Dsz) .. Decrements value memory -
Esl(lsz) ....

.. Increments. value memory

. I3

IDlspIaylng the Relational Operator Menu

ERFBEREL) IE-EEEE|

0 G B ) I 71 B G R )

The foltowing 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

WDisplaying the Punctuation Symbol Menu

B B B

The following are the operations that are available from the function display at the bottom

of the screen. Press the function key below the operation you wani to perform.
LB ... Start of non-executable remarks
TR . Indicatés display téxt. k

F(~) .. . Indicates range 6f value memories
F(=) .cocorenrncnen. Equals sign

+The single quotation mark indicates the beginning of non-executable remarks. It is use-
{ul to insert a program name at the beginning of the program for-display in the program
area list (only the first 12 characters are displayed). The unit considers anything from
a single quotation mark up to the next multistatement connector (:), display result com-
mand { 4 ), or newline operation to be part of the remarks. Remarks-can comam letters
or numbers.

*Double quotation marks indicate text to be shown on the display., Display text can con-
tain letters or numbers. The unit considers anything from a double quotation mark up
to the next multistatement connector (:), display result command { 4), or newline opera-
tion to be part of the display texi. Display text can contain letters or numbers.

—304—

*The " ~" symbol is used to indicate a range of value memories. For example, to assign
a value of 10 10.value memories A through:F,. you would specify-the following:
10 - A~F (DOEE R RRE)EEY ~)E)
This symbol cannot be used to assign values to value memories r or 6 but :t can be used
with array memories (page 309). It is most useful wheh you want to clear a series of value
memories by assigning-them with a-value of-zero in a ‘program. ' '

12-8 Using Jump Commands

Generally, programs are executed irom begrnnmg fo end, in the arder that they are input
into memnory. This can cause problems when you want to repeat an operation anumber
of times or when you want to execlte.a formula in a different Iocatron Jump commands
make |t possmle to’ accumphsh such operations very easrly -

WAbout Unconditional Jumps

An unconditional jump is one that is performed no matter. what circumstances exist. To
use an unconditional jump with the unit, you first ideniify the destination of the jump with
a label. Then you tell the unlt at some pomt io go to 1he label and continue executicn
of the program.”

To illustrate, we will reprogram the calculation for the surface area-and volume of a regular
octahedren that we originally wrote on page 285. With our previous program, we had to
start the program thrée different times 1o perform bur calculations. With an unconditionat
jump however, once we s.tarl program execution, it repeats until we tell it to stop.

. To use an uncondltlonal jump

- [Example | To progiam the formulay= Ax + B, so that for each execution the values
- 'of A and B remain constant but 1he value of x varles

Program - .
v A 2B, o, Lbl 1, :, -?-, -, X, 5 A ®, X, +, B, 4, Goto 23 bytes

With this program, & prompt appears once for A and B A promptfor X appears with each
execution, of the locp back to tabel 1 (Lbl 1).

Note P

*1f your prograrm tells the calculator to go to a label that does not exrst an error message
(Go ERROR) appears on the display.
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M About Conditional Jumps : .
With & conditional jump you set up certain criteria and control whether ar not the jump
is actually performed. Look at the: fotlowmg tormat : -

If true

. Hetattonal '
Left 5|de operator H|ght smte = Staternent { }Statement

if not true

As shown above if the condition defined by the refational operator is true, the statement
following “=" is executed, and then the next statement is exesuted. If the condltlon is
false, the statement following ''=" is skipped-- -
The followmg are the condmens that you can define using the relatlonal operatars.
e True when L and R are equal false when L and R are not equal
.. True when L'and R are not equal; falsg” when Land R are equal
True when L is greater than R; false when Lis less than or equal to R
. True when L is less than R; false when L is greater thar or equalto R
True when L is greater than or equal to R; false when L is less than R
True when L is less than or equal to R; false when L is greater than R

® To use a conditional jump’ - s T

o
_ To wrlte a program that calculates the square root cf any. rnput value
that is greater than or equal to zero. If a value that is less than zero
. -is |nput the program, 1gnores it-and prompts further input.
Program : B
CLhL 1,7 -, A A, m,e EY \F A4, Goto, 1 . 16 bytes_.\

This program starts out by prompting input for A The next statement tests the input by
saying: "if the value of A is greater than or equal to 0, then calculate the square rgot of
A". This is followed by a display result command.- After the result is displayed, pressing
[ continues with.the Gote-1 unconditional jump to |abel 1.{Lbl 1) at.the beginning.of the
program. For values that are less than 0, the square root calculatfon statement is skipped
and execution jumps directly to the Goto 1 statement.

FROPRE

Towrite a program that accumulates inputivalues; but displays the total

of the values any time zero is entered. -

Program -
@8, -—,B,:, ) Ce N
Lbl, 1, :,2, —=,-A,: ,A. =, @ =, Goto, 2, :,
A, +,B, =, B, :, Goto, 1,
Lbl, 2,.:, B ; [ ' o 3 bytes

With this program, Qs assigned to value memory’ Bio clear it. The next statement prompts
for input of a value to value memery A. The next statement is a conditional jump that says:
“if the value Input for A equals 0, then go to label 2", The statement following label 2
. {Lbl 2) ends program execution with a display of the value memory B contents. Far other

values, the next statement adds value memaories A and B, and then stores the result in
value memory B again. After this, program execution returns to the statement following
tabel 1 {Lbi 1), where the next input for A is prompted.
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MAbout Count Jumps

There are two count j jumps: one that increments a value memory (Isz) and one that decre-
ments a value memory (Dsz) Look at the following format.

Memory contents %0

N ol
sz Memory name : Statement { :} Statement

L A

Memaory contents %0

Memory contents=0

o
Dsz  Memory name : Statement, 1§ : } _Statement’
R _y . :

Memory contents =0

As-shown above, if the increment or decrement operation: does ot cause the content
of the value memory to become 0, the statement following the value memory name is
executed. If the content of the value memory becomes 0, the next statement is skipped.

® To use a count jump

To write a program that accepts input of 10 values, aru:t then caleu-

lates the average of the values

Program
1,0, =, A, .0 —,C,
Lbl,'1,"?—-B ,B, +,C —, G,
Dsz, A, :, Goto, 1, :,C, +,1,0 e 32 by‘tes

This program starts out by assigning a value of 10 to A. This is because value memory
A will be used as-a control variable. The next statement clears C 1o zero. After defining
the location of label 1 (LBI #), the program then prompts for input.of a value for B, The
next statement adds the value of B to value memory C, and then stores the result in C.
The next three statements. say:-“decrement the value in A, and if it is still greater than
0, jump back to label 1; otherwise divide the contents of C by 10”.

To write a program that calculates at 1-second intervals the altitude
- of a ball thrown into the air atan mltlat vetoclty of Vm!sec and an angle
of S°. The formula is expressed as h=V. smSt——gt2 ‘with g=8.8.
The effects of air resnstance should bhe drsregarded '
Program ' ' . -
Deg,:, @, =, T,:, 2, ~, V, ", ?. - 81,
Lbl, 1, :,1sz, T, :, V, X,sin, 8, x, T, —,
9,8 x, T . x +, 2 4, Goto, 1 38 bytes

—307— A320087-13




With this program, the first statements specify the unit of angular measurement and clear
T to 0. Then the initial velocity is prompted for V and the angle is prompted for S. Lbl
1 identifies the beglnmng of the repeat calculation.

The value stored in T is incremented by Isz T, and in this program the Isz command is
used only for incrementation, without any comparison or degision being performed. Each
time T is incremented, the formula is caleulated and the altitude is displayed.

12-9 Using Subroutines

Up to this point, all of the programs we have seen were comamed in a single program
area. You can also jump between program areas, so that the resulting execution is made
up of pieces in different areas. In such a case, the central program from which other areas
are jumped to is called a "main routine”. The areas jumped to from the main routine are
called “'subroutines”.

Note thai you_can use either ancther program siored in the program areaor a program
Astored as a File Editor file as-a subroutine. . .

Main Flomine Subrouunes

PO /-h- P3
1

1

V- WS =l

Prog 3 . S o e
™ P2 [+~ P4 = PB = P9
e Caa T
/ : /

Prag 4__,__\_ Frog 8

.

- Level 1 Level 2 Level 3 . Level 4.

o

T
- T

[i+]

L]

/

To jump to a subrouime use Prog (input using G EHE)(Prg)) followed by a program
area name (0 10 9, AtoZ 1, or8) or the name of a File EdltOl’ file:

_ Prog 2— Jumps to the program stored in program area number 2.
Prog ABC — Jumps to the program stored in a file named “ABC".

After-the jump to the program you specify, execution continues from the beginning of the
subroutine. When -end of the subroutine is reached, execution returns to the statement
following the Prog command that initiated the subroutine.

You can jump from one subroutine 1o another, a procedure that is calted “nesting”. You
can nest up to a maximum of 10-levels, and an error will occur (Ne ERRORY if you try
{onest an 11th time. If you try to jump to a program area that does not contain a program,
an error message (Go ERROR) will appear on the display.

*The Goto command does nét jump between program areas. A Goto command 'jumps
to the label (Lbl) located inside the same program area.
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B Subroutines Save Memory
Note the following two programs,

PO Fix,s,..?.'n»,A. 2, %, .3, X, A, 52, 4,

V.2 5,3 %, A3 23 bytes

Pl OEix,3,:.2 =AY L8 ) A x? 4,
¥ ,2, =, 1,2 x, AN 3 o 22bytes

If we input these two programs separately, they require a totat of 45 byles But note that
the underlined portions of these two programs are identical, This means that these parts
can be stored as subroutines and cailed by both of the programs.

If we use subroutines, we get the following results.

Subroutines i )
P9 Fix, 3,: .?. ,A,. V7,8, X%, A x? ‘ 12 bytes

P8 Vv, 2 = ) 3, x,A M2 ' 8 bytes
Main routines .

PO Prog, 9,:, Ans, x, 2, 4, Prog, 8 . 9 bytes

P1 Prog, 9, 4, Prog, 8, :, Ans, +, 4 ) 9 bytes

As you can seg, the number of bytes required to store the !wo programs and the subrou-
tines is 38, for a saving of 7 bytes.

When you execute the program in program area 0, it |mmed|ately jumps to P9 and exe-
cutes the contents of that program area. At the end of P9, execution returns to PO where
the result produced by the subroutine in P9 is multiplied by 2 and then displayed. After
you press the B9 key, execution jumps to P8, where the remainder of the program is ex-
acuted.

With the main routine in program area P1, execution jumps |mmedlatelyt0 program area
P9. At the end of P9 execution returns to P1 where the P9 resuit is displayed. When you
press [Be), 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 dlsplayed

12-10 Using Array Memory S

In addition to the individual value memories, the unit gives you array memory capablll-
ties. Note the followmg

Value Memories Array Memories

A Al0] B[-1]
B A[1] BO]
c Al2! B[]

Note
*You cannot use r or § value memory as array memory.
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As you can see, array memory names consist of an alphabetic character, followed by a
subscript enclosed in brackets. The subscript is a value, either positive or negative, or
a value-memory that represents a value. If the value of 5 is assigned to value memory
X, for example, the array memory A[X] would be equivalent to A[5].

MArray Memories to Simplify Prbgramming

Since the subscript of an array memary ¢an be a value memory name, programming be-
comes more economical. Note the following. .

To write a program that assigns the values from 1 through 10 to memories
A through J

Using value memories
1, =, A, 2 —,B,:,
5 —,E: 6 —~,F:, :
8, =, 1,:,1,8, =,J 40 bytes

Using array memories
@ > Z b1, 2 4,1, =, A LZ L : ‘
sz, Z,:, Z, <, 1,0, =, Goto, 1 26 bytes

As you can see, using array memories uses 14 fewer bytes. You get &Yen more economy
with the following program.

To write‘a program that dlsplays the contents of a memory specified by

input
Using value memories
Lkl 1, = 2
Z, =, 1, = A 4,72 =,2 =8, 4,
Z,=,3,=,C 4,2, =,4,=,D, 4,
Z, =,5=E 4, Z =,6,=,F, 4,
Z =,7,=,G, 4,72, =,8,=,H, 4,
Z, =,9, =1, 4,2 =,1,0,=,J, 4,
Goto, 1 70 bytes

Using array memeories
Lbl, 1, 5,2, =, Z, 0, A LZ, -1, ], 4,
Goto, 1 . . - .77 18 bytes

With value memories, logical operations are used to test the input until the proper memory

is found. With array memories, on the other hand, the specified memory is found im-
mediately. .
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ECautions When Using Array Memories -

You should remember that array memories are actually based on value memorles Note
the following relationship.

Value memory Array Memory
AJOJA[1] A[2]) A[3]Aj4} A[B]A[6] A[23) Al24} A[25] A[26] A[27] -
B[-1]B[0] B[1] B[2]B[3] B[4]B[&] -B|22] B]|23} B[24] Bj25] B[28]
C[-2] C[-1] C[0] C[1]C[2] C[3]C[4] Ci21] C[22] C[23] C[24] Cl25]
@[-6] G[-5] G[-4] G[-3] G[-2] G[-1]G['0] G['1_7] G[18] G[19] G[20] G[21]

XIIUIXU 1 X[2] Xlal-xl.“]
Y{-1]1Y[C] Y[1] Y[2] Y[3]
2{-2]2[-1] 2] 0] Z[1]1Z[2]

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

HSample Programs That Use Array Memory

The following programs store x and y data in array mermories. Whenever an x value is
input, the corresponding y value is displayed. You can input a total of 15 sets of data. .

With this version of the program, value memory A is used as a data

control memory, while memory B is used for temporary storage of x
data. The x data is stored in memories C[1] (value memory D) through
C[15] {value memory R), while the y data is stored in memories C[16]
(value memory S) through C[30] (value memory Z{7]).

t, —+, A, Defm, 7, :,

tbl, 4,:,2, -, C [ A1,

L C LA +,1,5]:,

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

Lbl, 2,:,1,3 =, A 1,%7 —, B,

B, =, 9, =, Goto, 5, :,

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

Dsz, A, :, Goto, 3, ;, Golo, 2, ¢,

Lbl, 4, :, C, [. A, +,1,5,],.4, Goto, 2, :, .

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

x data . . .
C[1] C[2. C[3] C[4 C[5] C[6] C[7] C[8] .Cl9] C[10]
D E F G H } J K L M
C[11] C[12]° C[13] C[14] C[15]
N 0 P Q R

ydata .
Cl16] C[17] C{18} C[19] 0120] 0[21] Cl[22] Cf23} C[24] C[25]

8. T Y oz oy z@
- Cl26] Cl27). C[28] 0[29] 0[301 ‘ :
Z3) ¢ Z4)  Z(8)- ZB) Z(7)

This version is identical to Example 1, except that a different letter is

used for the x and y data names.

1, =, A, 1, Defm, 7, ;,

bl 1, 5,7, = C LA,

22 8 LA ]. 5

Isz,A , A, =,1, 6, =, Goto, 2,.,Goto.
L_bl,2,:,1,5 =, A ,?,—' B,

B, =,0, =, Goio, 5, 1,

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

Dsz, A, :, Goto, 3, :, Goto, 2, :,
‘Lbl4,,H[,A],A Golo, 2, : : : '
Lbl, 5 - 92 bytes
This above program uses value memories as follows:
x data - _ ‘ ] N
Ci1l" Cl2] CI3] " Cl4] Ci5] C[6f C[71 "c[8] Ci9] C[10)
D E F G H 1 K "L M

Cit1] CM2] C[13] C[14] Cji5)
N O P Q R

» data
R(1] R[2] R[3 R4 R[5) RB] R[7] RG] R[E) R0
S T U v w X Y Z oz Z@
R[11] R[12] R3] R{t4] R[15] '
23 Z(4) 25 ZB) D

Note that in the above two programs the Defm command was necessary 10 |ncrease the
number of value memorles
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12-11 Displaying'Te'xt Messages

Text, numbers, and symbols can be displayed by programs as messages that prompt
input, etc. Note the iollowmg example

Statement Display
Without text” ? — X ?

With text “X="?-X . X=7?

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

‘by the program.

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

=All of the explanaticns provided here are performed using the Program Mode only. Note,
however, that you can also perform the same operations in the File Editor Mode.

Lbl, @, " N, =," ? =+ B, ~, G,

@, —, A s :
Lbl,1,:,C, +, 2, =, C ‘ Frac, C, =, 0, =, Goto, 3,

Isz, A, :, C, =1, =, G to 2, :, Goto, 1, :, '
Lb|,2,:,",x,= ", 4, A 4, Goto, 9, :,

Lhl, 3,:,", N, O, A Goto, @ 70 bytes

This program prombtsfc)r in'pht of a value. If the input vaiue is 'equivalent to 2+, it dis-
plays the value of x. If the input value is not equivalent 1o 2% it displays the message .
O™

Be sure to follow the message with a display result command if there is another state-
ment following the message...

Assuming that the program is storad in Prog 2:

FO(RUN) L M=
BRI B A ECK = -
= 17
&) ) ="
EOREE | HO
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Text that is longer than 16 characters is displayed in twe lines. When text is at the bottom ® To calculate a scalar product for a row ;
of the display, the entire screen scrolls upwards. - .
_ma To calculate a scalar product of row 2 of the following matrix (Matrix A),
HBCDEFEHIJKLMHUP v by multiplying each element by 4. ’
: : 12
¥ Atter a while (3 4)
. ) 5 6
SEEQEEEQ,&%KLHHUP *Row, 4,, A, 1, 2 7 bytes

|=I-:Ecw 4;R.27_ ]

12-12 Using Matrices in Programs EOEDENRUN) A 1 2

You can use mairix row operations {page 1 24)in programs {0 swap rows, calculate scalar g 2 16

products, add scalar products to other rows, and add two rows. ’ E] 5 B

*All of the explanations provided here are performed using the Program Mode only. Note, .

however, that you can also perform the same operations in the File Editor Mode. B i |
- BE{ R L

® To swap two rows

To swap rows two and three in the tollowing matrix (Matrix A).
. : ¢ To add the scalar product of one row to another row

1 2 : - ' : :
(3 4) ’ To'calculate a scalar product of row 2 of the following matrix (Matrix A),
5 6 ' by mubltiplying each element by 4, and then add the resulis to row 3.

Swap, A, 1, 2,1, 3 7 bytes . 1 2
Co : : - (34
ISb.II-EF_"\ FaZs3_ ~| . . -(5 6)-
.o - *Row+; 4, 1, A, :,:'2,;‘s,'3 : 9 bytes o . . '
. EDEDEIRUN) < R E— . : _[¥Rout+ 4:A,2,3_ ]
I a7 o .
SEeT [ .
' L ) 3 h EREWE)(RUN) F-ll ] __EE
. E(SEE) | EH‘ u]
(0T ET (i 3 11 a2

[ GO (T
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® To add one row to another

[Example] To add row 2 to row 3 in the. followmg matrix (Matnx A) and store the
result in row 3. a : . .

1 2
5 6

Row+, A, 2,3 7 bytes

[Row+ A-2:3- |
EMEMEKRUN) A T &
[FS)(SEE) é[-; E]
' - - 3 B0
1
[T I [T

12-13 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 pregrams.
«All of the explanations provided here are performed using the Program Mode only. Note,
however, that you can also perform the same operations in the File Editor Mode.

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 following range parameters. Xmin : —10
o max : 10
scale : 2 -
Ymin ;. — 120
max : i50
scale : 50
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First, program the range parameters. Note that parameters are separated by commas.
Press @ at the end.
Range, (-}, 1,8, 1,1, 8,2, (-),1,2,0,,1,50,+5,0

Next, program the equation for the first graph. Press & at the end.
Graph, X, ~, 4, — X, ™. 8, -, 2,4, X, x2 +,4, X, +,8,0

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

Fanse -18, 18,2, -
128, 158, 5B
Grarkh Y=x“4-¥"~3-
242 +4¥+300
Grarh Y=18X-36_

The above program should produce this graph when you execute it,

[EMFEI(RUN)

/I

You could use a display resuli command {4) in place of the@operanon at the end of

the first equation. Thls will cause execution to stop aiter the first graph is drawn. To resume
execution, press ).
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Chapter 13 Il Data Communications

This chapter tells youi everything you need to know to iransfer programs between the
CFX-9800G and another CASIC Power Graphic unit (fx-7700GB/fx-7700GE /fx-7700GH/
fx-8700GB/fx-9700GE /fx-9700GH/OH-7700GE /OH-8700GE fCFX-9800G), connected with
an optionally available SB-62 cable. To transfer data between an CFX-9800G unit and
a personal computer, you will need to purchase the separately available CASIO FA-121
Ver. 2.0 Interface Unit.

‘ This chapter also contains information on how to use the optional SB-62 cable to connect
to a CASIO Label Printer to transfer screen data for printing.

*Though you-can transfer programs between the CFX-9800G and another CFX-9800G,
or a CASIO Power Graphic unit, all of the examples in this manual cover data transfer
with another CFX-8800G only.

13-1 Connecting qu'CFX_-anoG Units

The following procedure describes how to connect two CFX-9800G units with an optional
$B-62 connecting cable for transfer of programs between them.

*To connect two CFX-9800G units
1. Check to make sure that the power of both CFX-8800G units. is off.
2. Remove the covers from the connectors of the twe CFX-9800G units.
*Be sure you keep the connector covers in'a safe place so you can rep!ace them after
you finish your data communications,
3. Connect the two units using the SB-62 cable.

SB-62 cable

sKeep the connectors covered when you are not using them.
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13-2 Connecting the CFX-9800G with a Personai Computer

To transfer data between the CFX-9800G and a personal computer, you must connect
them through a separately avallable CASIO FA-121 Ver, 2.0 Interface Unit.

For details on operaﬂcn, the types of computer that can be connected, and handware
limitations, see the user's manual that comes with the FA-121 Ver. 2.0.

*To connect'the CFX-9800G with a personal computer

1. Check to make sure that the power of the CFX-9800G and the personat 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 CFX-8800G.

+Be sure you keep the connector cover in a safe place S0 you can replace it after you
finish your data communications.

4. Connect the CFX-9800G to the FA-12+ Ver. 2.0 Interfage Unit.
5. Switch on the power of the CFX-9800G, followed by the personal computer.

- »After you finish data communications, gwitch off power in the sequence: CFX-9800G

first, and then the personal computer Finally, disconnect the equipment.

13 3 Connectmg the CFX- 9800G to a CASIO Label Printer

Aﬂer you connect the CFX- 98006 toa CASIO Label Printer with an optional SB-62 cable,

you can use the Label Printer to print screen shot data from the GFX-9800G. See the

User's Manual that comes with your Label Printer for details on how to perform this

operation.

*The operation deacribed above can be performed using :he following Label Prirter models:
KL-2000, KL-2700 (as of March’ 1895).

*To connect the CFX-9800G with a Label Printer

1. Chegk to make sure that the power of the CFX-9800G and the Label Printer is off.

2. Connect the optional SB-62 cable to the Label Printer.

3. Remove the cover from the connector of the CFX-9800G.
*Be sure you keep the connector cover in a safe place so you can replace it after you
finish your data communications.

4. Corinect the other end of the SB-62 cable to the CFX-9800G.

5. Switch on the power of the CEX-9800G, followed by the Label Printer.




CFEX-9800G

) )SB~62 cable

sAfter you flnl5|"| data commuriications, switch off power in the sequence: CFX-3800G
first, and then the Label Printer. Finally, disconnect the ‘equipment.

13- 4 Before Starting Data Commumcatlons

Before actually starting data coemmunications, you should first enter 1he LINK Mode from
the Main Menu.

M Entering the LINK Mode
Highlight the LINK icon on the Main Menu and press ().

COMMUHICAT 10
PARITY :EVEN
BPS : J68
M- DfCPy=M—D15P
TEHJRL,) EET
B & ‘
FH{TRN) eerrerenns Transmit
FERCV) e Receive
EE(SET) .corveenn.e. St up display (page 21).
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Pressing B2 while the above display is shown causes the following function menu to appear.

COMMUMICAHT 10N
FARITY :EUEN
BPS ' 9oL8

B B

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

FD(TRN)
[BJ(RCV)

... Transmit
Receive .

HAbout the Data Type Selection Screen
Whenever you press [F1(TRN) to send data or@(RCV) to receive data, a data type selec-

tion screen appears on the display.

Send Unit

[E3)(TRN)

TRANSMIT DHTH

rogram

Editor
Function Fem
Matrix
S5talistics
Nariable Mem 4

Indicates more below 4
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Receive Unit

-TUE DATA.

Erosram
Editor - b
Functich Mem
Matrix
Statistics
Variable Mem

A340087-13




The following table describes what each of these items means. You will learn fater how
to make a selection using these screens.

Selection  ~ ' Meaning

ALL All data from Program to Equation

Program Program data

Editar . File names and file data

Fungtion Memary Function memory contents

Matrix Matrix memory contents

Statistics Single-variable and paired-variable statistical data

Variable Memary Value memory and extended memory contents

Range Graph range parameters’

Factor Factor function zoom ratios

Table Table & Graph function data

Graph lfunction g‘r:g)r? ;glr:)crti;);:éiﬁzﬁ:ndraw.'non-dfaw specification,

Dynamic Graph Dynamic Graph function data

Equation Equation coefficients

Back Up . All memory contents, including mode settings
Note . .

«If the selections 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
the receiver. .
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13-5 Setiing Communications Parameters

Before you -can perform data communications, you must first set up certain hardware
parameters 1o 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 1o be able to com-
municate correctly. There are two hardware parameters that you can set.

Parameter Settings

. EVEN
PARITY obD
NONE

$200
2400
4800
9600

Speed (BPS)

M Setting CFX-9800G Parameters
Enter the LINK Mode and make it set up display appear (page 21).

[FSI(SET) (of'.)

F-D/Cey:M-Disp.

|EvnesEHm |
- B '
*This display shows the currently set parameters,
Press the iunction key that corresponds to the parity you want to set.

Press (® to select BPS. [ I

_ |I'T?Fﬁ'ﬁ"ﬂ"ﬁ?-q:x |'nu:=-|
M FE FE F

Press the function key that corresponds to the communication speed you want to set.
Press to complete the procedure and return to the previous function menu.
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13-6 Using ALL, Range, and Factor

The following procedures show how to send data using ALL, Range, and Factor from one
CFX-8800G unit to another. The example procedure shows-an operation using ALL only,
but the procedures for Range and Factor are identical:

*To send data using ALL

Send Unit Receive Unit

Starting from the LINK Mode, press the | Starting from the LINK Mode, press the
function key to enter the send mode. function key to enier the receive mode.

ED(TRN) F(RCY)
TRAMSMIT DATH IRECEIUE DATAH I
Erngr-am rOSram
Editor ditor
Function Mem FuncLion Mem
Matrix ‘Matrix :
Statislics Statistics . 1
Variable i"le-r_n ¥ Lariable Mem 4

Make sure that the highlighting is located | Make sure that the highlighting is located
at ALL, and press [22) to specify it as the data | at ALL, and press € to specify it as the data

type. | type.
B . &
==TRANSHMIT== ==RECEIUE==
ALL DATH ALL DATA
FrEs [Ho] [res [H o]
E) |3 G|
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Press [F1){YES) to start the send operation,

Press [E1)(YES) start the-receive operation,

or FE(NO) to abort without sending | or F8(NO) to abort w_ithout receiving

anything. anything.
(F(YES) F(YES)
==RECEIMING==
ALL DATH ALL DATA

{TO STOP :LACI]

* Pressing [ interrupts the send oberatioh
and returns to the LINK Mode. )

The following appears after the send oper-
ation is complete.

COMMUNTCATION
COMPLETE
FLL GATA

22
D

PRESS [ACI

TQ STOP :[AC3

*Pressing B8 interrupts the receive opera-
tion and returns to the LINK Mode. -

The following appears after the receive
operation is complete. )

COMMORTCATION ]
COMPLETE

PRESS [ACI

*Press [ to return to the LINK Made.

Warning! . .

Transferring data using ALL causes datain the applicable memory areas of the receiving
unit fo be replaced by the received data. Make sure that you do not need the data stored

in the recelving unit before you start an operation using ALL...

—327—




13-7 Using Program, Function Mem, Matrix, and

Graph Funcﬂon

The following procedures show how to send data using Program, Function Mem, Matrix,
and Graph Function from one CFX-3800G unit to another. In each case, you can send
all of the Program, Function Mem, Matrix, or Graph Function data, or a specific data item.
The example procedure shows an operation using Program only, but the procedures for
Function Mem, Matrix, and Graph Function are identical. .

® To send all data using Program

Send Unit -

Receive Unit

Starting from the LINK Made, press
[EJ(TRN} 10 enter the send mode.

Move the highlighting to Program.' and bress
to specify it as the data type.

(Coles]

==TRANSH I T==
PROGRAM

HLL JIHES
& - F
Press EI(ALL) o specify all programs.

(ED(ALL)
==TRANSHI T==

ALL PROGRAMS

|FEE_ [Ao
o

Starting from the LINK Mode, press
[E2)(RCV) to enter the receive mode.

Move the highlighting to Program, and press
[E8 to specify it as the data type.

(CO)ER
==RELEIUE==
GGRAM

[ALL I
' 2

Press [F{ALL) to specify all programs..
{F(ALL) .

==RECEIVING==

ALL PROGRAMS

TO STOP _:CAC]
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Press [F](YES) to start the send operation,
or FE{NO) to abort. without sending
anyihing.

[E(YES),

ALL PROGRAMS

T0 STOP :LACI

*Pressing [ interrupis tﬁe send operation
and returns to the LINK: Mode.

The following appears after the send oper-
ation is complete.

CUHHUNIEHTIUH
COMPLETE
ALL PRDERHHS

FRESS [AC]

*Press [ to return to the LINK Mode.

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data.

*Pressing @ interrupts the receive opera-
tion and returns to the LINK Mode.

The 1oilowing appears after the receive
operatlon is complete, .

COMMUNMICATIOM
COMPLETE
ALL PEDERHMS

PRESS [ACI

®To send a specific data item using Program

Send Unit

E(TRN)
@ed

Press [F2](ONE) to specify one program.
[F2}(ONE)

==TRANGMLT ==
TO SELECTi L4101
10 _START, : [EXE]

23680 Bytes Free

P2 emnply
PZ enply>

Receive .Unit
FI(RCY)
S2EE

Press IE](ONE) to specify one program.
ﬁmmNa

== TUE
D SE LECT
TO START
24808 Brt

emeLy

F2 empty
P3 emply

]

C4ICT
[EXE]
£ Free




*In the case of Function Mem, Matrix, and
Graph Function, the remaining number of
byies in the fourth line is not displayed.

Use the (& and (¥ keys to move the high-
lighting to the program area you want to
send. After you select the program area
press (B8 to start the send operation.

®E
==TRANSMITTING==

TO STOF :LAC1]
23680 Bytes Free
- |Pa EMPLE

: enely
F3 empl>

*Pressing (8 interrupts the send operation
and returns to the LINK-Mode..

After the send operation is complete, the
program selection display appears, so you
can send anather pregram if you want.

#In the case of Function Mem, Matrix, and
Graph. Function, the remaining number of
bytes in the fourth fine is not displayed.

Use the (& and (¥ keys to move the'high-
lighting to the program area where you want
the received program to be stored. After you
select the program area press (24 to start the
receive operation.

:[ACI]
24884 - Bytes Free
B empely o

TO STOP

emrLy
P3 emplLy

*Pressing B8 interrupts the receive opera-
tion and returns to the LINK Mode.

After the receive cperation is complete, the
program area selection display appears, so
you can receive ancther program if you
want. e

If Graph Function is selected when sending function data, any Table & Graph data pre-
vously stored will be deleted by the incoming data. ’

13-8 Using Editor

The following procedure shiows how fo send files using the Editor from one CFX-9800G
unit 1o another, You can send all of the Editor files or a specific file.

# To send all files using Editor
Send Unit

Starting from the LINK Mode, press the
[FI(TRN) to enter the send mode.

Move the highlighting to Editor, and press
(B8 to specify it as the data type.

@@
==TRANGHI T==
EDITOR -

|
=) o
Fress [FI(ALL) to specify all files.
[FI(ALL) o
==TRANGHIT==

ALL EDITOR FILES

e __Ifg]

B Fg]

- ‘Receive Unit:
Starling from the LINK Mode, press the
FE{RCV) to enter the receive mode.

Move the highlighting to Ediior, and press
to specify it as the data type.

@@

==RECEIVE==
EDITOR '

[RLL[ORE
®
Press [B)(ALL} to specify all files.
[F(ALL) '
==RECEIUING==

ALL EDITOR FILES

TO STOP  :[AC]




Press [Fi(YES) fo start the send operation,
or [EE(NO). to abort. without sending
anything. i

EYES)
==TRANSMITT INE==

ALL EDITOR FILES|

T0 STOP - s[AC]

*Pressing interrupté the send operation
and returns to the LINK Mode.

The following appears after the send oper-
ation is complete.

COMMUNICATION
COMPLETE

PEESS [AC]
TETRAHEDRON T
TEL DATH: *
FORMULA
GRAPHICS

*Press [ to return to the EINK Mode.

® To send a specific file usingrEditor

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data.

*Pressing inierrupfs the receivé opera-
tion and returns to the LlNK Mode

The fnllowmg appears after the recewe
operation is complete.

COMMUNICATION
CDMPLE E

RESS L[AC]
_ TETRHHEDRDH T
- TEL DRTA - %
FORMULA
GRAPHICS
AREA

Receive Unit

Send Unit

 Starting from the LINK Mode, press the
[F){TRN} to enter the send mode.

Move the highlighting to Editor, and press
_ [BE to specify it as the data type.

Starting from the LINK Mode, press the
[F2(RCV) to enter the receive mode.
Move the hightighting 1o Editor, ‘and ‘press
[g) to specify it as the data type.

@@ @@k
==TRANSMIT== ==RECEIUE==
EDITOR - EDITOR

LL JUHE) [ALL[GHE

FH & F

Press [F2(ONE) to specify cne file.

E]owa
=TEAN MII

TD SELECT
ITD START

TEL DATH E
FORMULA
GRAPHICS 4

*The message *'No file in memory'’ appears
if theré are no files in memory. ~

[LIL1]
EERE ]

Use the &) and (¥ keys-to move the high-
lighting to the file you want to send. After
you select the file press [ to start the send
operation.

CDE] .
TEHHSMITTIHE

TO STOP. _:[ACI
TRIAMGLE

FORMUL A

GRAPHICS . -
*Pressing @8 interrupts the send operatidh
and returns to the LINK Mode: :

“If the file you select requires a password,
- a display appears asking.you 1o input it.

@@k

Filenhame

CLTEL DRTAH ]
Fassword?

A} ]

3H

Input the cerrect password.

Press F2)(ONE) to specify one file.

(F2)(ONE)
==RECEIUIMHG==

OHE FILE

TO STOP  :[AC]

The receiving unit goes direclly into receive
standby. The actual receive operation starts
as soon as the sendmg unit starts to send
data. .

*Pressing interrubts the receive opéra—
tion and returns tothe LINK Mode.

—333—




BEIE0N®
Filename .
CTEL DATAH ]
Passwolro?

[CASIOE 1

Press [ to starl the send cperation.

Atter the send operation is complete, the file
selection display appears, so you can send
another file.if you want.

ANSHIT==__ _
T0 SELECT:[41L11[-
TO_START : [EXE]
TRIANGLE
FORMULA
GRAPHICS 4

After the receive operation is complete, the
file selection display appears, so you can
receive ancther file if you want.

|COMMUMICATION
COMPLETE
FRESS LAC]
HMAME LIST
MATHEMATICS
TETRAHEDRON

13-9 Using Statistics, Varlable Mem, Table, and

Equation

The following procedures show how to send data using Statistics, Variable Memory, Ta-

ble, and Equation from one CFX-8800G unit to another. The example procedure shows
an operation using Statistics only, but the procedures for Variable Memury, Table, and
Equation are identical unless otherwise noted.

# To send Statistics data

Receive Unit

Send Unit

Starting from the LINK Mode, press

[F){TRN) to enter the send mode.

Starting from the LINK Mecde, press

F2(RCV) to enter the receive mode.
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Move the highlighting to Statistics, and
press (B9 to specify it as the data lype.

OOGIOIOE

==TRANGHLT==
STATISTICS

G}
Press a function key 1o specify the data type.
+Statistics

ED(SD)
Single-variable data

[F2(REG)
Paired variable data
*Variable Mem

(E(ALL)

Value memories A-Z, ¢, 0, extended
memories

@A~2)
Value memories A-Z, r, ¢
(F3)(Dfm)
Extended memiories
*Table
- [E(FNC)

Table & Graph expressions (including table
generation/non-generation  specifications
and expression colors), table.ranges, table
lists (including applicable table generation
area specifications), table contents

Move the highlighting to Statistics, and
press B2 to specify it as the data type.

CICAGICHCIES
=RECEIVE==
STHTISTIDS

- |ECIREE
B @

Press a funetion key to specily the dataiypé.

*Statistics
[E(SD)

Single-variable data
[FE(REG)

Paired variable data

sVariable Mem
[E)(ALL)

Value memories A-Z, r, -#, extended
memories .

[E2i(A~2)
Value memories A-Z, r, 0
(F3)(Dim)

Extended memories
*Table . -
[F)(FNC) -

Table & Graph expressions {|ncludmg table
generation/non-generation  specifications
and expression colors), table ranges, table
lists {including applicablé tabte generation

area specifications), table contenis
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ED(REC)

Table & Graph recursion formulas, table .
ranges, table contents *

Notes

*Note the following points when you select
“Table™ to exchange dala with an
fx-9700GE unit.

Sending to an tx-8700GE unit

*You can send data when there is only one
function in memaory for which a table is
generated.

sAn error (TRANSMIT ERROR!} is gener-
ated when there is table in memory that
was generated from a numeric table list.

*Equation
[EN(SIM)

Coefficients for simultaneous equations with
two to six unknowns

@](PLY)

Coefficients for quadratic and cubic
equations : .

. To send single-variable (standard

Press [F){SD) to specify smgle—vanable
(standard deviation) data.

ED(sD):
—=TRANSHIT==

SD DATA

K& [Fo
#]

[F2(REC)

Table & Graph recursion formulas, table
ranges, table contents

Notes o
*Note the following points when you sefect
“Table” to exchange data with an
fx-9700GE unit.

Receiving from an x-9700GE unit

sData is received and stored in an empty
function storage area of the TABLE Mode.
An error (RECEIVE ERRQR!) is generat-
ed if there is no empty function storage
area. '

sFunction and table range data can be
.received.

+A calculation remains slored in Heplay
Memory until you perform another calcu-
tation or change Modes. )

sEquation
[F(SIM)

Coefficients for simultaneous equations with
two to six unknowns

F={PLY)

Coefficients for quadratic and cubic
equations

deviation) data

Press (E1(SD) to specify single-variable
{standard deviation) data. .

-(SD)

‘ RECEIUIHE
SD DFITF-'I

T0 STOP :CAC]
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Press [F{YES) to start the send operation,
or EE{ND) 1o abort without sending
anything.

FU(YES)
==TRANSMITT ING==
5D DATA
TO STOP :[AC]

“Pressing B intersupts the send operation
and returns to the LINK Mode.

® To send paired-variable (regressio
- Send Unit

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to send
data.

*Pressing [ interrupts the receive opera-
tion and returns to the LINK Mode.

n)

Receive Unit

Press F2(REG) to specify baired-variable
[regression) data.

{F2(REG)
=TRANSMIT==

REG DATA

[rEs [Aa]
€ )

Press [F2)(REG) to specify paired-variable
{regression) data.

[F2)(REG)
==RECEIVING==

REG [ATA

:LACT

110 _sSTOP
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Press [E)(YES) 1o start the send operation,
or E{NQO) to abort without sending
anylhing.

E(YES)

REG DATA

TD STOP :[CRC]

*Pressing @@ interrupts the send operation
and returns 1o the LINK Mode.

The following appears after the send oper-
© ation is complete.

COMMUNICATION
COMPLETE -
REG DATA

PRESS [ACI

*Press [ to return to the LINK Mode.

The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sending unit starts to-send
data.

*Pressing BB interrupts the receive opera-
tion and returns to the LINK Mode.

The following appears after the receive
operation is complete,

EDMHUHZJHTIDH
COMPLE
REG DHTH

PRESS L[RC]

13-10 Using Dynamic Graph

The following procedures show how to send data using Dynamic Graph from one
CFX-9800G unit to another. You can send all of the Dynamic Graph data, or a speciiic

data item.

® To send all data using Dynamic Graph

Receive Unit

Send Unit
Starting from the LINK Mode, press the
[ENTRN) to enter the send mode.

Starting from the LINK Mode, press the
Ez)(RCV) to enter the receive mode.
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Move the highlighting to Dynamic Graph,
and press B to specify it as the data lype.

PPPPO@®
POP®E

==TRANSMI ==
DYNAMIC FUHETIUH

[HLLJOHE]
@ @
Press [F]{ALL)t0 specify all data.

[E(ALL)
==TRANSMIT==
A

ALL DYNAMIC FUNC

&

Press [F)(YES) to start the send operation,
or E&(NO} to abort without - seriding
anything. ;

lEI(YEé) ‘
TRHHSMITTIHE—HZ

HLL DYNAMIC FUNC

10 STOF :[AC]

*Pressing B® interrupts the send operation

and returns to the LINK Mode.

Move the -highlighting to Dynamic Graph,
and press B8 to specify it as the data type.

OO@®E - '

==RECE [UE==
DYNARIC FUNCTION

[RLLIGHE
L E) .

Press [E(ALL) to specify all data.
FEHALL)

- |F=RECEIUING==

ALL DYNAMIC FUMC

t[AC]

T0 STOP

The recelving unit goes directly into receive
standby. The actual receive operation starts
as s00n as the sendlng unit starts to send
data, . .

*Pressing B8 interrupts the receive opera-
fion and returns te the-LINK Mode.
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The followmg appears atter the- send ope: -
ation is complete. ;

o
ALL DYNAMIC FUNC

PRESS [ACI

*Press B3 to return to the LINK Mode.

® To send a specific data item using

The following appears after the receive
operaticn is complete.- .

T
ALL DYHAMIC FUMC

PRESS [AC]

Dynamic Graph
Receive Unit

‘Send Unit

After entering the send mode and selecting
Dynamic Graph, press [F2) (ONE} 1o speczfy
one data item.

[F2J(ONE)

Ht :
Y=ARE-5 . 4
Usé the @& and () keys to move the High-
lighting to the Dynamic Graph Function you
want to send. After you select the program
press B to start the send operation.

@@E
=TRANSHMITT ING==

TO STOP  *LACI
Y=HxX+2 '
‘r"FH' H‘

: + i .
=t _&
- "Pressing [ interrupts the send operation

and returns to the LINK Mode.

‘After entering the receive mode and select-
ing Dynamic Graph, press {2 (ONE} 1o
specify one data item.

FJONE)
=RECEIUING==

ONE DYNAMIC FUNC

TO STOP _=EAC]
The receiving unit goes directly into receive
standby. The actual receive operation starts
as soon as the sendlng umt starts lo send
data. i

*Pressing BB interrupts the receive opera-
tion and returns to the LINK Mode.
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After the send operation is complete, the | Aiter.the receive operation is complete, the
program selection display appears,.sowvou | program area selection display appears, so
can send another functicn if you want. you can recelve another function if you

wanit.
==TRANGMIT==.
T0 SELECTEL41L1]
TO START :LEXE]
V=hD

*Press [ to return to the LINK Mode.

13-11 Using Back Up to Send AII Mode Settlngs and
- Memory Data -

The !ollowmg procedures show how to send all mode settings and memory data from one
CFX-9800G unit to another. This operation is helpful if you wish to back Up memory con-
tents using another unit. '

If the cable connectlng the units becomes dlsconnected if the parameter settmgs of the
two units do net match, or if any othér abnormahty oceurs during the backup operation,
the datain the receiving-unit may become corrupted. If this happens; you'will- have to
reset the receiving unit, deleting all data in its memory. Make sure that you take precau-
tions-to avoid prehlems during the backup operation before starting actusl data transfer.

® To back up all data- o

Send Unit : Receive Unit —-—
Starting from the LINK Mode, press | Starting from the LINK Mode, press
[F){TRiN} to enter the send mode. F2(RCV) to enter the receive mode.
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Move the highlighting to Back Up, and press
to specify it as the data type.

QOO IO
®OOOO®EE

—=TRANGHIT==
BACK UP . -
FE W%
1

Press [F1{YES) 1o start the send operation,
or [EE{NO) to abort without sending
anything.

{E](YES)

TRHHSHITTING——

~|eAck UP

TO. STOP :[ACI]

*‘l':’re'ssing interrUpis the send épér'a,tio'n
“and returns to the LINK Mode: |

The following appears after the send oper-
ation is complete.

[COMMONICAT ION
COMPLETE

'PRESS [ACI

“Press [ to return to the LINK Mode.

Move the highlighting to Back Up, and press
10 specily it as the data type.

POPODDD
SO OGO
==RECE IVE==
BACK UP

= -1
F - ®

Press [F)(YES) to start the receive opera-
tion, or [FE)(NQ) to abort without receiving
anything.

[E(YES).
RECEIUIHE

BRCK UP

TO STOP _:[AC]

" Pressing B8 interrupts the receive opera-
tion and-returns to the LINK. Mode.

'T'he following appears aﬁer the recéii.re
operation is complete.

COMMUMICATION -
COMPLETE

PRESS EAC1
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13-12 Screen Copy Function

The following procedure sends a bit mapped scresn shot of the display to a connected
computer,

MTo Copy the Screen

1. Connect the CFX-9800G to a personal computer (page 321) ortoa CASIO Label Printer
(page 321).
2. Display the set up display and specify COLOR or MONOCHR as the functlon of the

B key function (M- Dipr)

ECOLR) -
o WHTW' N
. B ®
.(COLR) ............. Color bit map
EI(MON) .............. Monochrome bit map

3. Display the screen you want to copy.
4. Set up the personal computer or Labe! Printer to receive data. When the other unit
is ready to receive, press 1o start the send operation.

*Noie thal you can send screen shot data to an attached Label Printer only when the
key is assigned the MONOCHR function. Screen shot data is not sent when the
key is assigned the COLOR function.

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 hattery message.

Notes

*The ftashing cursor is not included in the screen image that is sent from the CFX-9800G.

¢|f you send a screen shot of any of the screens that appear during the data send opera-
tion, you will not be able to then use the sent screen to proceed with the data send oper-
ation. You must exit the data send operation that preduced the screen you sent and
restart the send operation before you can send additional data.

*You cannot use 6mm wide tape to print a screen shot of a graph.




13-13 Data Communications Precautions

Note the following precautions whenever you perform data communications.

+A TRANSMIT ERROR occurs whenever you try to send data o a receiving unit that is
not yet standing by to receive data. When this happens, press B8 to ctear the error and
try again, after setting up the receiving unit to receive data.

«A BECEIVE ERROR oceurs whenever the raceiving unit does riot receive any data ap-
proximately six minutes after it is set up to receive data. Wher this happens, press |m
to clear the error.

«A TRANSMIT ERROR or RECEIVE ERROR occurs durlng data communlcatlons if.the
cable becomes disconnected, if the parameters of the two units da not match, or if any

- other communications problem occurs. When this happens, press @ to clear the error
and cotrect 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 occurs if the receiving unit memory becomes full during data com-
munications. When this happens, press [8 to clear the error and delete unneeded data
from the recelving unit to make roem for the new data, and then try again.

Appendix

The appendix contains informaticn on battery replacement, error messages,
specifications, and other details. -

Appendix A Power Supply
Appendix B To Reset the Calculator
Appendix C Function Reference '
Appendix D Error Message Table
Appendix E Input Ranges o
Appendix F Specifications




Appendix A Power Supply

This unit is powered by two AAA-size (LRO3 (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

If the following message appears on the display, immedrately sfop usring the calculator
and replace bafteries.

‘ #*Lcm batterr!#*

If you try to continue using the calculator, it will automatically switch power off, in order
to protect memory contents. You will not be able to switch power back on until you replace
batteries.

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

Warning! ] .

If you remave both the main power supply and-ihe memory back up-batteries at the same
time, all memory contents will be erased, Be sure 1o read the jollowing section before
doing anything. ) i

The batteries that come installed in this unit when you purchase i{ are for fac'tory test

purposes, so they will probably not provide normal service life..

WReplacing Batteries
Precautions:
Incorrectly using batleries can cause them to burst or leak, possibly damaging the interior
“of the unit. Note the following precautions:
*Be sure that the positive @ and negative © poles of each battery are facing in the proper
" directions.
*Never mix_batteries of difierent types,
*Never mix old batteries and new ones.
*Never leave dead batteries in the battery compartment.
*Remove the batteries if you do not plan to use the unit
for long periods. .
*Never try to recharge the batteries supplied with the unit.
*Do not expose batteries to direct heat, let them become
shorted, or try to take them apart.

(Should a battery leak, clean out the battery compariment
of the unit immediately, taking care to avoid letting the
battery fluid come into direct contact with your skin.)
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Keep batteries out of the reach of small children. If swallowed, consult with a physi-

cian immediately. .

* To replace the main power supply batteries ~ °

*Never remove the main power supply and the memory back up batteries from the t_mit
&t the same time. . B C e :
*Be sure to switch the unit off before replacing batteries. Heplacing batteries with power
on‘will:cause data in memory to be deleted. - S N i
*Never replace the main power supply battery. compartment-cover or switch the caicula-
tor on while the main power supply hatteries are removed from the calculator or not loaded
carrectly. Doing so can cause memotry data to be deleted and malfunction gf the palcu-
lator. If mishandling of batteries causes such problems, correctly load batteries and then
perform the RESET operation {page 349) to resume normal operation.
*Be sure to replace all two batteries with new ones: . e

(D) Switch the power of the calculator off, and slide
the calculator into its hard case.

@Hemo.ve‘i'sérew @ an the back of the calculator,
and remove the main batiery compariment cover.

@ Remove the two old batteries.

@ Load a new set of two. batteries, making sure that
their positive & and negative © ends are f_ac_ir:g'
in the: proper directions. :

® Insert the tabs of the main battery compartment
cover into the slots in'the back of the calculator
and replace the cover. Secure it in place with the
SCrew.
*Power will not switch on if you press while
the main power supply battery compartment
cover is open. : .

(®Remove the calculator from its hard case and
press to switch power on.

*Power supplied by memery back-up batteries
while the main power supply batteries are re-
maoved retains memery contents.

*Do not leave the unit without main power sup- .
ply batteries loaded for long perieds. Doing so
can cause deletion of data stored in memory.
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® To replace the memory back up battery

*Before replacing the memory backup battery, switch on the unit and check fo see if the
""Low battery!" message appears on the display. If it does, replace the main power sup-
ply batteries befare replacing the back up power supply battery.

*Never remove the main power supply and the memory back up batteries from the unit
-at the samne time.

*Be sure to switch the unit off before replacmg batterles Heplacmg batterres wrth power
-on will cause data in.memory to be-deleted.

*Be sure to replace the back up power supply.battery at least once 2 years regardless
of how much you use the unit durmg that time: Failure o do so can-cause datain. memory
to be deleted. S

@SWilcﬁ—tﬁe power. of the caloolator off.

@ Remove screw @ on the back of the calculator, .
and remove. the back-up battery comparrment )

cover. . B
(3 Remove the old battery, : ‘
@ Wipe off the surfaces of a new battery with ésoﬂ, L Screw @ )

dry cloth. Load it into the calculator so that its
positive (2 side is facing up.

{8 Insert the tabs of the back-up battery compart--
ment cover Into the slots in the back of the cal-
culator and replace the cover. Secure it in place
with the screw.

@
() Switch the power of the calculator on and check' y ' ) - lv ——
for praper operation. S : D

M About the Auto Power Off Function
- The calculatar switches power off automatically if you do not perform any key operatlon
for about 6 minutes. To restore power, press
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Appendix B To Reset the Calculator

Warning! )
The procedure described here ¢lears all memory contents. Never perform this operation
unless you want to totally clear the memory of the calculator:

You should perform the RESET operation whenever you want to initialize the calculator. .
If you need the data currently stored in memory, be sure to write it down somewhere be-
fore performing the RESET operation. - -

# To reset the calculator ,

(1 Switch the power of the calculator on. .

(@ Press [ to display. the Main Menu.

(3@ Use the cursor keys to select the OPTION icon and then press @ Or you can srmply
press () while the Main Menu is displayed.

1DPTIDH ]

(@Use (¥ to select RESET and then_.oress .
AR RO R R R R kR K
* RESET b

RESET
FILL MEMDRIES‘?
'IW RESET ALL LI

(& Press [ED(YES) to reset the caicutator, or [FE](NO) to abort the reset operation.

[F)(YES) **#**#**#*#****i
. RESET i
ALL memneresri

W N

¥
Aok o ke of kR R R ROK
®After you finish the RESET operation, adjust the color contrast (see page 31).
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Resetting the calculator initializes the unit to the following settings.

item | Initial Setting
Mode COoMmpP
Unit of Angular Measurement Deg
"Norm . Norm 1
BASEN' Dec’
Value Memories Clear
Expanded Memory Clear
Function Memory Clear
Ans Memory . . Clear
Graphic Display " Clear
Text Dispfay . Clear
Equation Memory B "~ Clear
Statistical Data Memory ' Clear
Matrix Memory © Clear
Graphic Function Memory - ' Clear
Dynamic Graph Functions Clear
Table & Graph Data ’ " Clear
Input Buffer Clear
Program/File Memory i © Clear

*Be sure to always keep written copies of all important data in case
you accidently delete it using the RESET operation.

*If the calculator stops operating correctly for some reason, use a thin,
pointed object to press the RESET button on thé back of the calcula-
tor. This should make the RESET confirmation screen appear on the
. display. Perform the procedure descnbed on page 349 {o complete
the RESET aperation.

+If the RESET confirmation screen does not appear when you press
the RESET button, keep pressing the button until it does.
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RESET button

Appendix ‘C Function Reference

EManual Calculations

Statistical graph

(see page 96,
170)

Mode COMP Mode Arithmetic and function cdlculations
specification (see page 20)
BASE ‘Mode Binary, octal, decimal, hexadecimal conver-
(see page 20) | sions and calculat_ions, logical operations
SD Mode | Standard deviation calcutations (1-variable
(see page 20) | statistical)
REG Mode Regression calculations (paired variable
(see page 20) | statistical)
MAT Mode Matrix calculations
(see page 20) ’
TABLE Made Function and recursion calculations, and nu-
(see page 21} .| meric table generation
EQUA Mode . | Linear equations with iwo to six unknowns,
(see page 21) | quadratic equations, and cubic equatiens
SD Mode - Faor production of single variable statistical

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

REG Mode
(see page 103,
174) .

For production of paired variable statistical
graphs {regression lines)

Functions

Type A functions

Function command input lmmed:ately after
numeric value =~
xR x x, =" 'ENG symbols]

Type B functions

Function command input immediately before
numeric value
sin, cos, tan, sin-1, cos%, tan-", sinh,
|:cosh tanh, smh 1, cosh- i , tanh-1, log, ]
In; e, 105, V", \/_ stc.

Paired variable
fungtions =~ - .

Function command input between two numeric
values, numeric value enclosed in parentheses
input immediately after function command

A" B (Ao the Bth power),
[B V™ A (A to the 1/Bth power), ]

Pol {A, B}, Rec (A, B)
*A and B are numeric values.
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Functions Immediately Displayed value changed with each press. of a
) ' executed key
functions [ENG, ENG, °' "]
Binary, octal, Default number | Decimal .............. [F(Dec)leg)
decimal, | system Hexadecimal ...... [EE{Hex)E
hexadecimal Binary ....ceceeeeeen. FRI(Bin)ED
calculations . Qctal ..o, [FA({Oct)eg

(see page 54,
55)

Standard
deviation
calculations
(see page 96)

Number system
specification

Number system for the numeric value entered
immediately after can be specified regardless
of the current default number system.
Decimal .............. [FE(d ~ o)([Fl{d)

Hexadecimal ...... [FE(d ~o)E2)(h)

Binary .......oeo..... FE)(d~ c)E)(b)

Octal ..o [E8)(d ~ o)[Fa){o)

Logical
operations

Input numeric values are converted to binary
and each-bit is tested. Result is converted
back to number system used for input, and
then displayed.
Reverse of each bit
... Logical product of each bit

.. Logical sum of each bit
Exclusive logical sum of each bit
Xnor ... Exclusive negative logical sum of

each bit

Standard
deviation
calculations
{see page-96)

Data clear .

EEE(SEE

Data input

Data [;frequency] [E](DT)
*Frequency can be cmifted.

 Data deletion

Data [;frequency] E2{CL)
*Frequency can be omitted.

‘| Result display"_'

i

Numiber of data (#) ........ FE(L)E(n)
SUM (ZX) coooreeeeerrrerceeenne EHE)EE ) E
1 Sum of squares (Zx2) ... F5(C)[EN(Zx2)
Mean (¥) ., FI(PEV)F)(X )
Population standard deviation (xon)
................................... [F)(DEV)EB (x0n)ED

Sarnple standard deviation (xgx-1)

F4)(DEV)[E) (o — 1) [ED)

Regression
calculations
(see page 103)

Data siorage [E(DEV)ER)(L ){ED (Mod)
- [£)(DEV)[F){C ){F2) (Med)
[F3)(DEV)ES (T ) Eal(Max)
F(DEVIE (O ) EA(Min}
Data clear {5k e [F2) (Sel) (22) '
X data', y data [;frequency] EJ{(DT}

Data input ’

*Frequency can be omitied.

Data deletion

‘| x data, y data [;frequency] F2{CL)

*Frequency can be omilted.

Result display

"] Sum of PEP)

Number of data (r) ..... [Fs)(T)(ral () (2
Sum of x (Zx) .o E(Z)E)(Ex)EE
EB(Z) = (Ey)Ed
Sum of squares of x (Ex?)
............................... (L) FEN(Ex8)E

Sum of squares of y (Zy?)
EB(E)E(Zy?)EE

Sum’ of products of x and y (Exp)

............................... [F5)(Z) [F8) (Exp HEE
Mean of x (X) .. . F)(DEV)([F(% )
Mean of y (F) ..ooovenen. [F2)(DEV)[Fal{7)Ed
Population standard deviation of x (xcn)
[4)(DEV)([F2){x0x) B8
Populahon standard dewatlon of y (yon}
E(DEV)EH{ yor) &8
Sample standard deviation of x (xgu-1)

............................... [F)(DEV)(EE){x0n- )EE
Sample standard deviation of y (you-1)
[E)(DEV)E{ yon - 1}EF
Constant term of regression formula (A)

reveeeeseee b EE(REG)E(A)ED
Hegressuon coefflment (B)

FB(REC)E(B)ED

2 Correlatlon coefficient (r) -

............................... BREGENE

Estlmated value of x (&)

e e rananan [F8)(REG)y data Fa)(£)E8
Estlmated value of y (7)
(s -(HEG)x data [Fs)({7)(Exd

| Probabitity

distribution
calculations

‘P(t) e .. [E (PQRYED (P ()

- EPQRYED{ ()
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Special
functions

Ans

The latest result obtained in manual or pro-
gram calculations is stored in memory. It is
recalled by pressing (),

*Mantissa of numeric value is 15 digits.

ﬂepiay

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

*If an error is generated, pressing either & or
@ will cancel the error and the point where
the error was generated will be indicated by a
blinking cursor.

Multistatemént

Colons are used to joirr a series of statements
or calculation formulas. If joined using " 4%,
the calculation result 1o that point is displayed.

Memory

The number of memories can be expanded
from the standard 28,

Memories can be expanded in units of one up
to 2400 (for a total of 2428).

Eight bytes are required for one memory.
number of memories E.

Graph function

Graph adjust

Adjusts the ratio of the x-axis and y-axis
ranges to 1:1. .

Graph function

Range

Graph range setltings

Xmin Lo Minimum value of x

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

Xscale ... Scale of X-axis (space between

points)

Ymin ... Minimum vatue of y

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

Yscale ..... Scale of Y-axis (space between
: points)

... Minimum value of T/¢

.. Maximum value of T/§

T, ¢ pitch .. Pitch of T/¢

"i i .if’o:in_te_r'. - I"Cuits off decimal part of the ‘toordinate valué at
" | coordinate’ " " |.the. current painter location and rounds the
rounding | vaive'to the approprraie number of significant
. T digits. -~ .
Original ) 5Fieturns a graph o its orrgrnal dimensions after
oot a zoom;, allo range, or graph adjust operation.
Seroll -Serolls screen to view paris of graphs that are
‘off the ‘display. ..+ s
=.| Graph.solve - |-Provides:solutions of 1unclrons
= -Maxrmum Value
. sMinimum yalue
B . " ey-Axis Intercept ..
- -Graph lniersect
- B Q) E(X-CA).
. . ! =. [F8(%3 J{Eal (d/dx).
Dual graph™ i : ‘Range 2 Sets |ndependem ranige for active graph and
function S *|inactive graph.
v o.Copy - “[:Draws.a- graph on the inactive screen using
- T =1 the same functron for.the graph on the active
«| screen:
il Change- Swrtches ‘the ac!rve screen graph with the in-
-| active screen graph. ~ .
Dynamic graph -[-DYNA Mode ™ --[Changes coefficients within a specified range -

function

(see page 240) E

and continually draws graphs'in accordance

-with the ‘changes.

Trace

't Moves pointer on graph. Current coordinate

location is displayed.

Table & Graph

function:

TABLE Mode
‘(see-page. 256) -

Draws.graphs for functions and recursion for-.

mulas in accordance with'a generated numeric

tahle, .

Plot

‘Marks pointer (blinking dot) at any coordinate

on the graph display.

Line

Connects with a straight line two points creat-
ed with plot function.

Box zoom

Defines area for zoom in.

Factor zoom

Defines factor for zoom infzoom out.

Auto range

Automatically sets the y-axis range for drawing
of a graph that uses the entire range of the
y-axis.
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EProgram Calculations

‘Program input

Calgulation
mode

e

| Mode that conforms with program specified by:
.(SE’I‘)E](CMP) (IEI(BAS @(SDJ ED(REG),

EEI(MAT))

Program area

spegification - ...

Cursor is moved 10 the desrred program area

:name (PO through P9, PA through PZ, Pr, P8)
' | ‘using @ and @, and B is pressed.

File ec_iitor .
specification ..

.| The operatron FI(NEW) <file name> &

'

displays the data menu.

Program )
execution ¢

--.'specification

Program-area "

Execution ‘siarts with EE[W(E(Prg) program
area name [B=.

T Program area name: PO through PQ PA -

through PZ, Pr, P

File editor

b specrfrcatron L

'Cursor is moved 1o the desrred file name-
'slored in. program datd using @ and ®, and
'_.(RUN) is:pressed.

Prograns editing”

.| specification: ... .- [ name (PO lhrough P9, PA 1hrough Pz, Py, Pﬂ);
using.@ or ®, and 8 is pressed. o,
* | File editor - | Gursor is-moved to the desired file name
| specification ' ~:|slored in.pregram data using & and @®, and
. (b} is. pressed.
| Editing I Cursor i$' moved to position to be edited using ‘

Progra_m area

Cursar. is moved to the desired program area

@, & @or®.
*Press correct key for correc!ions.,
=Press [ for deletions. ...

| #Press B to specrfy msert mode for
insertion. ; © . . .. S

ot

Program delete.

:Deletes specitic.-

Cursor-is moved to the ‘desired program area

program name (PO thrqugh P9, PA through PZ, Pr, P8)
T using @ and @, and FE(DELYFI(YES) is
pressed. ]
Ciears all Press [3(DL-A)E)(YES)
pragrams

Delete specific
file name stored
in program data

Cursor is moved to the desired file name
stored in program data using & and &, and
{B{DEL)[FEI{YES) is pressed.
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Progrém

commands "

"| uncongitional -

Program execution ]UITIpS to the Lbl n whrch

- jumps

| jump - ) corresponds to Goto .
) *n=0 through 9
Condrtronai If condrtronal expressron is true, the statement
after "'=""i§ éxecuted. If not true, exedcution -

jumps to the slatement followrng next

T U orn‘n
True J :
1 :
®=~ 2 ]@
L oA) 1
"* Notirue k '
@ Formula

(R Relational operator -

"(8): Staterdent

SThe retafronaf.opsrator js: -
=%, >, <, =, =,

‘Count jumps .

Thevalie i In a memory |s increased or
decreasod If the value does not equal 0; the
next statem 'n1 is executed. f'itis 0, a jump is
periormed 1o.the. s:atement followrng the next
rrdn re gt br__“,‘l‘l--_'-

‘Increase >° S
When-xo d

Me%'.
IS?” name 70 @ :

Decrease o
When@#o fa

. Memory . :
Dsz name @ @

s .:When:o__‘ ‘
(& Statement -
(3D: Value in memory i

") Subrotines

Program execution jumps from main routine to
subroutine indicated by Prog » (#=0 through
9, A through Z, r, @ or file name). After execu-
tion of the subroutine, execution returns to the
peint following Prog #-in the original-program-
area.
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;Appendix D Errof Message Table -~ -

Stk ERROR

“*Execufion of calculations that

exceed the Gapacity of the '~
“.gtack for numeric values or
‘stack for calculations.

*Simplify the formulas to keep”
stacks within 10 levels for the'
numeric values and 26 levels
for the calculations.

-Dmde the formula into two or
‘more parts.

Mem ERROR

| @ Not enough memory to input a

(¥ Specified expanded value
.memory does -not exist.

@Not enough memory to expand|

| 200ce0eeOD

value memorles spemhed ’
“number,” :

function into function memory.

@®Not enough memory to create
a matrix using the specified
dimension.

(®)Not enough memory to hold
matrix calculation result.

(&Not enough memory to store
statistical data.

@ Not enough memory 1o input
coefficient for equation.

@not enough memory to hold
equation calculation result.

©Not enough memory to hold

_function input in the Graph
Mode for graph drawing.

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

(D Not enough memory to hold
function or recursion input in
the TABLE Mode.

@ Use to correctly expand
the number of value
memgories.

*Keep the nurriber of value
memories you use for the
operation within the number
of value memories currently
avallable.

*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.

Message - - Meaning Counterrmeasure
Syn-ERRCR | M Caleulation formula contains: [ (DUse @.or (® o display the
. o an error. L point where the error was
@Formula in a program comams . generated and correct it.
an error. (@Use @ or & to display the
point where the error was
generatéd and then correct the
program.
Ma ERROR | (D)Calculation tesult exceeds cal- | D@@@ :
culation range. Check the mput numeric value
®Calculatlon is performed out- ! and correct it.
side the Inpul range’ ofa When using memories, check
function. that the numeric values stored
@ llegical’ operatlon (dlwsuon by in memories are correct.
zero, efc.) - & Try using a smaller value for
| @Poor premsmn in E calculatlon Ax (x mcrement]decrement)
. resulls. - @Try using a larger value for
o @Poor precnsnon |n dllferentlal : (number of partitions).
calculation results. (D Check the coefficients of the
"|'®Poor précision in integration equation.
calculation resulis.
(D Cannot find results of equation |
calculations. "
Go ERROR ' |(®DNo correSpondmg Lbl i for (M Correctly input a Lbl 7 to cor-
Goto n. respond to the Goto », or
(@Ng priagram. stored in program delete the Goto n if not
area Prog n. required.
o s (2)Store a pragram in pragram
i area Prog », or delete the
Prog # if not required.
Ne ERROR «Nesting of subroutines by Prog | *Ensure that Prog # is not used

n exceeds 10 levels.

to return from subroutines to
main routine. If used, delete
any unnecessary Prog #.
*Trace the subroutine jump des-
tinations and ensure that no
jurnps are made back to the
original program area. Ensure
that returns are made correctly.

Arg ERROR

Incorrect argum'ent specification
for a command that requires an
argument,

Correct the argument.

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

oLbl n, Goto n: n = integer from
0 through 9.

*Prog n: n = 0 through 9, A
through Z, r, ¢

*Defm #: n = integer from 0 up
o the number of remaining
bytes.
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Dim ERROR

*|llegal dimension used during

*Check matrix dimension.

matrix calculations,
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TRANSMIT. | Problem with cable connection or | sCheck cable. connection.;
ERROR! .. .| parameter setting during data .| *Check to.see that the parame-
- ... | communications, _ters of the sending unit and

: . : - receiving unit are identical.
RECEIVE" | Problem with cable connection or | sCheck cable connection.
ERROR! parameter setting during data *Check to see that the parame-
o : commumcatmns Lo ters of the-sending unit-and
i . receiving unit are identical.
MEMORY Memory of recelwng unit became °D'ele!'é.'s_6me‘ data stored in the
FULLL .

fult during program data commu-
nications. . .

receiving unit and try again.
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-Appendix E Input Ranges

i|Function |- Input range R ‘”‘.e’.“?'_ Accuracy Notes
S4 ~digitsiif Sl et
sing. (DEG)IxI<9x109° As d rule,| However, for tanx:
cosx | (RAD)Ix! <5 x 107arad 15 d} :itrs accuracy is| [x} %90(2n+1):DEG
tanx | (GRA)IxI<1x10%grad |'> @9 +1 atthe | Ixi £ x/2(2n+ 1):RAD
10th digit, |.1el 210027+ 1): GRA
. -1 N o N N
SIN" X k=1
cos~lx ” "
fan-tx [ [x] <1x 1010
sinhx = Note: For sinh and
=230.2585002
coshx || £230.258509 tanh, whén x=0, errors
100 . “ are cumulative and;
tanhy | Ix1<1x10 ' aceuracy is dffected at y
a certain point;
sinh=x | 1x| <5 x 109 ) . ' _
|cosh-1x | 1=x<5x10% " “ ‘
| tanh-1x | 131 <1 f
199X | 4 3 10-09g 01 x 100 - AR
Inx - N
10 —1x10<x< 100 .
ev .| —1x1010 : = R |
<x= 230 2585092 ' ;
Vx  |D=xr<1x10m _
x2 lx| <1 1050 :
x| lxl<1x1010 x%0 e ;
Y | lxl<1x10m0 | ’
x! O=x=69 ; .
(x is an integer) r :
oo - | Result <1 x.10100. - e " -
nPr n, r {n and r are integers) " "
nCr (Os=r=n, -
n<1x100
Pol (x, y)| VAZ132 <1 10'0 " . ‘
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. Internal | *, - : S
Fungction Input racge | digits Agccuracy Notes
O=r<t x10190 - S As arule, | However, for tang:
Rec |[{DEG) 181 <9x10%* ;v 15‘. dik' itg| 26ouracy is| 181 %90(2n + 1):DEG
(r.8) |(RAD) 181 <5x107 rrad |2 99| 1 atthe | 161 %«/2(2n+1):RAD
- [{GRA) .i8l-<1 x10'°grad 10th digit: 181 %100{2n+1):GRA
o |18l b ectxAge T o R
o O=zbic ~ '
W Txi <1 x 10100 " "
ors | Hexadecimal display:
lxl £1x107
x>0
e Ix 10 < ylogx <100 .
.. |x=0y2>0, e
Ay [X50 o p ” .\
s y=n,2n+1(n is an integer)
‘However;
-1><10w°<1|og|x|<1cc
y>0:xx0 . o
—1x10’°°<—|,ogy<100 -
. y=0x>0 _ B
vy y<Qix= 2n+1'

{(nx0, nis an |r|teger)
However, 1
1x10‘°°<xlog Iyl <100

ﬂb/ [

*Results

-| Total of-integer, numerator
and denominator must be |

within 10 digits (includes

| division marks).

s[nput
Result displayed as a
fraction. for. integer when .

‘| integer, numerétcr and
denominator are Iess than

-l 1x 100, - -
Ixl<1%10% ! SRR
Iyl <1x10%0 - R
SD | Inl<1x10m0 . . :
(REG) |xon, yan, X, ¥, &, By r: |~ -

Yan—1 , ycn¥1:rndp0; 1

n&0
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Function Input range . -

BASE-N | Values after variable within following range:
" | DEC: —2147483648 = x = 2147483647
BIN: 1000000600000000 =x

=1111111111111111 (negative)
0=x=0111111111111111 (0, positive)

OCT: 20000000000 < x < 37777777777 (negatlve)
0=xz 17777777777 {0, positive)

'HEX: 80000000 = x < FFFFFFFF (negative)..
0=x=7FFFFFFF.(0, posmve)

“Errors may be cumulative with internal contmuous calculatlons such as ~ (xr)
. V'— sometlmes affecllng accuracy. S .

Tamie Tonro e
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Appendix F Specifications

Model: CFX-9800G

Calculations

Basic calculation functions:
Negative numbers, exponents, parenthetlcal addltlonlsublractlonlmultlpllcatmnldnnmon
{with priorily sequence judgement function — true- algebralc logic).

Built-in scientific functions: ) -z

Trigenometricfinverse trigonometric functlons (umts of angular measurement degrees
radians, grads); hyperbolicfinverse hyperbolic functions; logarithmic/exponential functions;
reciprocals; factorials; square raots; cube roots; powers; roots; squares; decimal-
sexagesimal conversions; permutations/combinations; ; random numbers; internal round-
ing: fraction functions; engineering and enginearing symbol (11 types) calculations; negative
signing; exponential notation input; parenthetical calculations; coordinate transformations;
number of decimal place and significant digit specification

Binary, octal, decimal, hexadecimal calculations:
Binary, octal, decimal hexadecimal arithmetic operations, conversions, negation (two's
complement}, logical operations

Differentials: Extraction of derivative using differential from center point.
Integrations: Using Simpsen's rule.
E Calculations: Calculation of partial sum of seguence [a,)

Complex Number Calculations:
Addition, subtraction, multiplication, division, reciprocal, square root, squaring, absolute
number/argument calculations; conjugate complex number calculation; real number part/
imaginary number part extraction

Statistics:

Standard deviation: number of data; mean; standard deviation (two types); sum; sum
of squares: statistical calculation of mode, median, maximum value, minimum value, nor-
mal distribution calculation

Regression: number of data; mean of x; mean of y; standard deviation of x {two types);
standard deviation of y {two types); sum of x; sum of y; sum of squares of x; sum of squares
of ¥; sum of square of x and y; fixed term; regression coefficient; correlation coefficient;
estimated value of x; estimated value of y

Matrix Calculatmns
Addition, subtraction, multiplication, division; scalar produci; transposed matrix; deter-
minant; matrix inverting; matrix squaring; matrix row operations; dimension specification

Equation Calculations:
Solutions for linear equations with two through six unknowns, quadratic equations, and
cubic equations; recall of equation coefficients and solutions
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Value memories: 28 standard, expandable up to 2,428

Calculation range:
1 %10 -9 to 9 999999999 x 1099 and 0. lnternal operatlon uses 15- dlglt mantlssa )

Exponentral dlsplay Norm 1: 10 "2 > x|, lxl =z 4019, e o
Norm 2: 10-9 > Ix|, x| = 1010

Rounding:

Performed according to the specified number of s:gmilcant dlgllS and number of speci-
fied decimal places. o

Graph functlons

Built-in functuon graphs (rectangular and polar coordmates)
(40 types) sin; ¢os, t&n,’sin—", cos ", fan—7; sinhy cosh, tanh, sinh—1, cosh- 1 ,tanh-1, log,
In, 0%, &%, x2, V", 5V, x-1 . A

Graph types: Rectangular coordlnate graphs y= f(x)
Polar coordinate graphs: r=f{9)
Parametric graphs: (x, ¥}={f(T), g(T))
Inequality graphs: {(y>f{x), y<Sf(x), y>f(x) y<f(x))
Integral graphs
Probability distribution graphs
. Single-variable statistical graphs (bar hlslugrams l|ne graphs normal
- distribution® curves} '
' 'Palred-vanable statistical graphs (regress:on Ilne, logarllhmrc regresston
curve exponentral regressron curve power regressmn curve)

Graph memory Graph functlon storage edllmg, selectron drawmg, solve (roots, max-
imum and minimums, y-intercepts, mtersect values for two graphs coorclmate values at
any point, derivative ‘at’any’ pomt) =

Graph functions: E e e R '
Range specification; graph color specification; overdraw trace; plot, llne, screll, zoom,

box and factor zoom ( x f, x '/, Original, Adjust, Coordinate roundmg) auto range over-
write capabilities

Dual Graph:

Range settings for left and right side graphs; graph drawing in main wmdow copy func-
tion; change function

Dynamic Graph:
Storage, editing, selection, drawing of Dynamic Graph functions; variable drawing speed;
seven built-in Dynamic Graph functions

Table & Graph:

Inputfediting of functions (up to 30) and recursion Eprmulas, numeric table generation (range
function/list function); graph drawing; deletefinsert/appand operations for numeric tables;
deletefinsert operations for numeric table lists
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Programming:. .

Input; storing, récall, execution of programs in program area; program edltmg. msert de-
lete; storage for up to 38 programs (PO to PS, PAto PZ, Pr, Pe) oommenl text color specifi-
cation .

File Editor: :
File name storage search; program data input, search, execute; file namelprogram data
edit, insert, delete; password function R o

Program commands: Unconditional jumps: Goto, Lbl
Conditional jumps: =, 4, logical operators(—, a: >, <, =, h)
Jumps with count: Isz Dsz
Subroutme calls Prog, up to 10 Ievels oi nestlng

Number of stored programs 38 maxrmum (PO to P9; F'A to PZ Pr Pﬁ)
Check functions: Program checking, debugglng

Program area: 24,000 bytes marumum ‘

Program communications

Communlcatlon functions: .,
Communication of all memory contents programs flle names and Flle Editor contents,
Function Memory contents, Matrix Memory. contents, sangle vanable and paired-variable
statistical data, value memory and extended mermory.{ oontents. graph range parameters,
zoom factors, Table & Graph data graph functlons Dynam[c Graph funcllons equatlon
coefflment values. .7 7 . e :

Communlcatlon method Start -stop (asynchronous) ha!f dup!ex.:;;_
Transmission speed. 1200, 2400, 4800, 9600 (BPS)

Parlty Even odd; none
Blt Iength. 8b|ts '

Stop bit:
CSend: 2bits. .o on o
Receive: 1 bit : -
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Display system :
Three colors (orange, blue green) 18—oharaclerx 8-1|ne I|qu1d crystal drsplay, 10-d|g|t man-

tissa and 2-digit exponent for calculations; displays binary; octal hexadecimal, sexagesrmal
values, fraction; complex number - : .

Power supply " Mai: Two AAA -size batteries (LR03 (AM4) or Ft03 (UM-4))
Memory protectlon QOne CR2032 iithium battery ‘

Power consumptlon VAL

Battery life : Main: Approximately 120 hours (continuous display of- mmal screen)
. with battery type LR0O3 (AM4)
. Approximately 80 hours (continuous d:splay of initial screen)
*with battery-type R03 (UM-4) -
.. . Approximately 2 years (power swilch off) W|th battery type LFo3
{AM4)/R03 (Un-4)
Memory proteetron "Approximately 2 years "+

Auto power off: . :
Power is automatically swrtched off apprommately six minutes after last operatlon except
when drawing dynamlc graphs

09.'(?3;40°c (32°F ~ 104=|'=) ;
Dimensions: ~ 17.4mmH x 95 5mmW % 182.5mmD (3"H x 33I4"W % T‘Ia"D)

Ambient: temperature rang

Weight: 200g (7. 1oz) |nc|ud|ng ‘batteries

Accessories: - Hard.case -
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Absolute value 12, 39, 69, 81, ..
: Active/Inactive screen, 227

All clear (AC) key, 19

Alpha function,- 15 .

Alpha key, 16

Alpha lock, 15

and, 55, 77 )

Angularmeasurement, 18; 22
28, 66

Answer (Ang Function), 19,35"

Antilogarithm, 17, 67

‘Argument (Arg), 91
Arithmetic calculations, 64 - -~ ..

Array memory, 309

Assignment key, 18, 41
Alto power off, 348

Auto range function, 217

b (binary), 55, 76
Bar graph, 170
BASE,
arithmetic operations, 76
.. ‘conversions, 76
logical operations, 77
nagative values, 76
BASE Mode, 20, 53, 786
BASE mode caiculations, 20,
23,53 :
Battery, memaory back-up, 348
Batiery replacement, 346
Bin {binary}, 23, 54, 76
BPS, 26, 299

Caleulation bytes, 59

Calculation execution display,
61

Calculation priority sequence,
56

Capacity key, 17, 280 __
..Clear memory, 32 . -

" Clear menu, 32

Clear statistical memones 32

_Clear value memory, 41

CLR (clear), 18,32 =

Coefficient, dynam1c graph 245__

Colon (:}, 35, 302 -

.- - Color-contrast, 21, 31 . .
“Colurmmng 130
- Combination, 39, 71

Comma key, 18

““Communication speed (BPS),
.. .-26,325. . .

COMP Mode, 20
. Complex number calculatlon

18,90 "
Conditional j Jumps 306

' Conjugate ‘complex number; 92°
- Connect type graphs, (CON) -

22, 194

" Connection, 320

CONT, continuous drawing, 25,
248

Continuous calculations, 37

Contrast, 31

-Ceordinate conversion

(PoleRec), 39, 70
Coordinate for a given point,
191

Coordinate function menu

{COR), 39, 70
Coordinate rounding {(RND),
220
Copy, dual graph, 230
Cosine, 17, 66
Count jumps, 307
Cube root key, 18, 69
Cursecr keys, 16
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d {decimal}, 55, 76
Data communications,
ALL, 326
Back Up, 341 T
. Dynarmiic Graph, 838
Editor, 331 7
Equation, 334
Factor, 326 -+ .~
" Function Mem; 328 "
Graph Functlon 328
Matrix, 328 ~
Program, 328
Range, 326
Statistics, 334
Table, 884 '
'Variable Mem, 334~ s
Data recall 46, 47 48 49 50
-61
Data type selectlon screén, 323
Dec {decimal); 23, 54,76 -
Decimal places, 22, 29, 74
Defrfy, 18, 42,170+ e
Degrees, 22, 28, 66
Degregs-minutes-"- -
seconds (DMS), 39
Delete kay, 19, 34
Delete matrix, 122
Derivative for a-given ponnt 193
Determifant, 136 '
Differential calculation, 16, 80
Direct search, 298 '
DISP menu, 28, 74 -
Display color, 27 = -
Display format, 18, 22, 30 74
Display mode (Display), 22
Display result c:ommand 36
285,-302 - .
DRAW mode, 24,170, 174

- Drawing graphs from memory,
181 '
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Drawing spead,. dynamic. .
graph, 246, 253

Dsz, 304, 307

DTx(y, 47 Cos

Dual graph (Duai G)
24,226

DYNA Maode, 20, 240

Dynamic graph drawing type
(D-type); 25, 247,248 - -

Dynammic graph locus . - -
setling (Locus), 25,251

Editing a function, 262

Editing calculation; 33 -~ - .+

Editing file'data, 300

Editing graph functions in

__memory, 180

Editing table data, 277. -

Engineering mode, 22,30, 73

Engineering symbols (SYIVI) 40
73 .

EQUA Mode, 21 142

Error,-35,59,61 ... -

Error messages 34, 58 59
‘288, 358" 34

Estimated value menu, 108 112

Execute key, 19 :

Exitkey, 16 =~ -

Exponent Key, 19, 64

Exponential dlsp!ay formats 30,
60, 74

Exponential funcﬂons 67

Exponential key, 17, 67 ...

Exponential regression (EXP),
24,105, 114, 174 :

FEnd 51
F.pitch, 51 =0
F Result,:50.:.
F Start, 51




Factor-zoom fungction, 211
Factorial, 39,69 . .- - .-
File Editor Mode, 289

File name, 290

Fix, 22,28, 74 .
Fraction extraction, 39, 69
Fractions, 18, 39,72 ... ¢
Function delete, 44 -

Function keys, 15, 27 -
Function linking; 183; 253 264
Function list, 44 )
Function memory, 18, 43, 224
Function recall, 44

Function reference, 351,
Function-store, 44 ... o & -
Function table, 21,2568

Goto, 304 - . ' !
Gradients/Grads, 22 28 66
~ Graph adjust (SQR), 219
Graph color menu, 19, 27’
Graph key; 16~ - . ’
GRAPH Mode, 20 1?6 226
Graph scroll function, 207
Graph solve {G-SOLW), 19,185
Graph-Text key (G=T),-16, 56 °
Graph type (G-typs), 22,157, 194
Graphic display, 56 . - -
Graphlc function display sethng
{Gfunc), 24 - .
Graphing, buitt-in sc;antmc
functions, 157, 160
Graphing; manually entered
functions, 158; 161 163,
165 .

"h (hexadecimal), 55, 76 -
Hex (hexadecimal), 23, 54, 76:
Hyperbolic function, 38, 68 -
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Hyperbohc function menu-
{HYP), 38, 68

lcon, 20

Imaginary number part 92

Increasing value memories, 42

Inequality graphs; 165 -

Initialize, 350 :

Initialize, range, 156, 228

Input capacity, 59 R

Input format for ma‘mx data
120 :

input ranges, 361 o

ING mode, 22, 165 -

Insert cursor, 19 84 L

Insert key, 19, .34

Integer, 39, 69 -

Integration calculatlons 17 88

Integration graphs; 16,167,

Intersection for two- graphs
189 ~
Inverse hyperbollc functlon 38

Inverse matrix, 138
lsz, 304,307+ .. -

Jump.command menu, 303
Jump commands, -305. =

.

Label {Lb), 304.

Labet Printer, :
data communlcatlon 321 ‘

Line functlon 204

Line graph, 173

Linear equations With2 6
unknowns, 21, 143+,

Linear regression (LIN) 24 104
112,174

LINK Mode, 21, 322

List function (table and graph}
259 :
List X, Y, 50 -
Logarithm,
common, 17, 67
natural, 17, 87
Logarithmic functions, 67
Logarithmic regression (LOG),
-24,105, 113, 174
Logical operations, 5577
Low battery message; 346 -

[[M]Disp] key setting (M-D/
Cpy), 23 .

Main Menu, 20

Main routine, 308

MAT Mode, 20, 118

Matrix answer memory {Mat
Ans), 119 -

Matrix calculations, 20, 118,
133

Matrix dimension, 121

Matrix list, 119

Maximums/minimums, graph
solve, 188

Memory expansmn 18, 42
170 . "

Mode display key, 17

Modifying & matrix, 123

Multistatements; 35

Neg, 55, 76 -

Negative value key, 19

Nesting, 308 -

Newline function, 19 303

NON-({DRAW) mode, 24

NON-{STC) mode, 23, 96,103

Norm 1{Norm 2) mode, 22, 30,
G0, 72,74 -

Normmat dlstnbutlon curva 173

Not, 55, 77

Number of bytes, 59, 288

Number of data iterns; 96, 98

Numeric function menu (NUM),
39

o {octal), 55,.76. i

Oct {octal), 23, 54, 76 -

OPTION Maode, 21+, 31 349

or, 65, 77

Overdrawing graphs, 158, 159,
166 S -

Overflow, 59

Overwrite function, 221

Paired-variable statistic-"
calculation (REG) 20, 24,
103, 112

Paired-variable statistical-
graphs, 20, 174 ‘

Paired-variable statistical graph
data input color (S-plot), 24

Parameters, communications,
325 :

Parametric graphs, 163

Parenthesis, 18, 65

Parity, 26, 325

Password, 290

Permutatlon 39, 71
Pi (x} key, 19-

Plot point, 200

Plot function, 200

Plot/line function display color
{Pit/Lin}, 25 i

Plot type graphs (F’LJ) 22 194

Ply Coef, 48

Ply - X1(X2,X3), 49

Pointer, 194,200

POL mode, 22, 160

Polar coordinate graphs, 160
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Polar coordinates, 40, 70. -

Power key, 18, 67 .

Powaer regressicn {PWR), 24,
1086, 115,174 :

Power supply, 346

PRGM Niode, 21, 282

PBM mods, 22, 163

Probability distribution graphs
168 .

Probability distribution menu,
102, 111

Prabability/%. function menu -
(PRB), 39, 87

Program area, 284 o

Program commands,. 19 302

Program function menu, 302

Program mode (P-mode), 26,
283" :

Prompt command for-value
input, 285, 302 '

Punctuation symbol menu,304

Rectangular coordinate °
graphs, 157

Rectangular coordmates 40
70

Recursion formula, 21, »273

Recursion type, 273

REG Mode, 20 24,103, 112,
174

Regression, 20 24, 103 112

Regression menu, 108 112

Relational operator, 304,306

Replay functicn, 16, 37

Representative menu, 102, 110

RESET operation, 21, 349

" Root key, 18, 67

Roots, graph solve, 186
Rounding, 39, 74
Row+, 126, 316

% Row, 125, 315

x Bow+, 125, 315
Row operation, 124 -

Quadratic/cubic eguations, 21,
49, 146
Quit key, 16 .

R Result, 50
Radiang/rads, 22, 28, 66
Random number, 39 -
Range function {table and:
graphj, 257
Range key, 17, 152, 227
Range of graph, 152, 227
Range parameter screen, 152,
227 .
Real number part, 92
_Receive, data, 323
Reciprocal key; 18, 69 .
REC mode, 22, 157

Scalar product, 125, 135,315

Sci, 22, 29, 74 . .

Scientific functions, 19, 38

Screen copy function, 343

Screen copy key, 17, 343

Scrolling graphs, 199

SD Mode, 20, 98, 109, 170 .

Search for a file, 297

Search for data, 299

Send, data, 323

Sequential search, 297

Set up display, 21

Set up display funo’uon key
menus, 22 . .

Set up key, 16

Shift key,.15 .

Shifted functions, 15

Sigma (¥} calculations, 39, 87
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Significant digits, 22, 29, 74

Sim Coef, 48

SimX(Y,Z T, U, V), 48

Simultaneous graphing
{Simul-G), 25, 183

- Sine, 17, 66

Single-variable statistical
calculation, 20, 96, 109

Single-variable statistical
graphs, 20, 170

Specifying the Graph range,
160, 162, 164, 167

Square key, 18, 69

Square root key, 18,69

Sguaring a matrix, 139 -

Stacks, 58

Standard deviation, 20, 86, 109

Standard normal distribution
curve, 168 '

Statistical calculations,
paired variables, 26, 24, 103, 112
single variable, 20, 96, 109

Statistical data storage

(S-data), 23, 96, 98, 103,106

Statistical graph drawing
(S-graph), 23, 170, 174

Statistical/representative
menu, 101, 108

STO mode, 23, 98, 106
-5TOP, Dynamic graph drawing,

25, 248

. Stop & Go drawing, 246 250

Subroutines, 308 .
Sum data menu, 102, 108
Swap, 124, 314

Switch, dual graph, 232

|

T mn {mx, pt), 46
TABLE Mode, 21, 256
Tangent, 17, 66

Text dispaly, 56 .

Text messages, 313

Time calculation, 39

Trace function, 194

Transposing a matrix, 137

Trigonometric functions, 17, 66

Trigonometric functions,
inverse, 17,66 . .

True algebraic logic, 56

Type A function, 33, 56

Type B function, 33, 386, 56

Unconditionat jumps, 305,

Value memory, 40 75

Variable dafa {VAR) menu, 19,
45

Variable key (X,8,T), 17, 81,

i58. '

,
Xft, Y ft, 46

X mn (mx, sc), 46
Xnor, 85, 77 ‘
Xor, 55, 77

y-intercepts, graph solve, 189
Y mn{mx, sc), 46

- Zoom, Box, 209, 235
- Zoom factor, 213, 236

Zoom functions, 209, 235
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combined combined
Key Primary Function with with
Trace Turns trace function on/off. '
Selects 1st function menu item.
Zoom  Tyrns zoom function on.

8

Selects 2nd function-menu itemn.

Turns plot function on.
Selects 3rd function menu item.

Turns line function on.

Selects 4th function menu iten_‘L

Clears the graph screen.

Selects 5th function menu_item. ’

n

Displays graph coordinates.

Selects Bth function menu item_..

Activates shift functions of

other keys and function menus. |

5
g
~

2
)@

Alfows entry of alphanumeric
characters shown in red.

Locks/Unlocks entry of
alphanumeric characters,

[}
=
=

g
3

‘Backsteps to the previous
‘menu.

" Returns directly to initia!
:screen of the mode.

@
a
c
T

it

Returns to the Main Menu .

Shows the set up display.

:Switches display between

Ef:iters‘ colon.

Gfdx " Provides graphic integral
GoT| cgraph & text screens. - solution. _ 7
4/ Activates graph function. Provides numerical Enters character

differential solution. .

r.

iE
]
S
=]
o)y :

Displays range parameter
input screen.

Enters character
23

. Displays current mode settingé.‘ Press and hold to display

Enters semicolon.

CAPA ;
{press & hold) Transfers screen remaining memory
' shot to personal computer. capacity.

Moves cursor upward. Switches to next function
@ Scrolls screen. in trace mode.

Moves cursor downward. " Switches to next function
@  Scrolls screen. -in frace mode. - --
.- Moves cursor to left. Scrolls
D) screen. Press after EXE to

display calculation from end.
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Key Index

sained

R

Key * Primary Function
® Moves cursor to right. Serolls
screen, Press after EXE to display
cafculation from beginning. N
Jdz A Allows input of variables X;8, | Provides numerical Enters letter A.
xOT| and T. integral solution. . o
0% B press before entering'value to | Press hefore entering “Enters letter B.
calcutate common logarithm. | exponent value of 10.
€& . Press before entering value to | Press before entering Enters letter-C.
calculate natural logarithm, exponent value of e.
sin1 D

i

Press before entering vaiue to
calculate sine.

Press before entering value
to calculate inverse sine.

m

cos”

g
3
il

1 -Press before entering value to

calculate cosine.

Press before entering value
to calculate inverse cosine.

'E‘n't'érs‘ letter E.

Press before entering value to

‘calculate tangent.

Press before entering value
10 calculate inverse fangent.

=
&
17

ab

Press between entering fraction
valugs. Converts fraction te detimal.

4I

R

Prass after entering value to

-.calculate square.

zﬁ“

]

Enter open parenthesis i'nm -
formula.

i
[

&

Enter close parenthesis in
formula.

i
=

Enters comma.

U

«:l‘

H

Press between two values to .
make second value exponent

“i of first. o

Displays improper
fraction.

Enters letter F. - -

”Ent'erslrlettéré.' '

Press before entering value

1o calculate square roof.

Enters letter H. -

Press before entering value

0 calculate cube root,

Enters letter . = .

Press after entering value
fo calculate recipracol.

‘Enters letter J.

Assigns value to a value
memary name.

Enters letter K.

” Press between entering

values for x & y to show
xth root of y.

Enters letter L.

PRGM M

q

fv]
Q
a
E=)
=

Enters number 7.

Displays program
command meniy. -

Enters letter M.

't Displays graph color
-menu,

Enters letter N, .

Gsow 0

Y

Enters number 9.

Cpmenu. - .

INS

DE

!

Deletes character at current
cursor location.

Displays graph solve

| Enters latter 0 :

Ailows insertion of char-
acters at cursor location.
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Key Index _
o - - .. combined combined . MEMO
Key ' Primary Function with . with - -,
ONF e | TUTNS power on.  Tumns power off. A
Clears the display. _ .
CMPLX P © Enters number 4, Displays the complex Enters,letter P.
@; : © i number calculation menu..
- MATH @ Enterg number 5. Display built in function . Enters letter Q.
(5] o mew
VAR__ B! Eniers-number 6. Displays variable data . ; Enters letter R.
| 6 | S menu. ‘
S : Multiplication function. . . Enters letter S..
=T : Division function, I ' Enters letter T.
DRG U Epters number1. . Sets/converts unit of ang- | Enters letter U.
: ular measurement, :
DISE_ Vi Enters number 2.  Displays menu of display = Enters Itter V.
@ o _ ) format choices.
CLE_W ' Enters number 3. Displays memory clear ' Enters letter W.
(3) o
X | Addition function. Enters letter X.
-' Specifies positive value.
o, | Stblraction function. Enters letter V.
- - Specifies negative value.
- [EMEM Z  Fnters number 0. ' Displays function Enters letter-Z.
| O | \ memory menu. - S
Defm I fnters decimal point. -+| Shows memory status. | Enters open
E] : ‘ o . bracket.
s 1" Allows entry of exponent. - i Inputs value of pi. Enters close
Entars pi symbol. bracket. -
%o SAE  Fnter heforevalueto ¢ Recalls mostrecent  Enters a blank
_spgcify as negative.. o calculation result. space.

B

Displays resuit of calculation.- i Inputs a new line.
|5
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