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

NOTICE

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

* Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and receiver. .

» Connect the equipment into an cutlet on a circuit different from that to which the receiver is
connected. !

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

Caution: Changes or modificaticns to the product not expressly approved by CASIO could void
the user's authority to operate the producet.

®

' CASIC ELECTRONICS CO., LTD.
Batterij niet weggooien, Unit 6, 1000 North Circular Road,
masr Igererenals London NW2 7JD, U.K.

]

ﬁ Important!
)

Please keep your manual and all information handy
‘ for future reference.
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andling Precautions

+ Your calculator is mada up of precision components. Never try to take it apart.

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

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

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

'+ Replace the main batteries once every 2 years regardless of how much the calculator is used during

that period. Never leave dead batteries in the battery compartment. They can leak and damage the
unit. .

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

« Avoid using volafile liquids such as thinner or benzine to clean the unit. Wipe it with a soft, dry cloth, or
with & cloth that has been dipped in a sclution 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 parson for any damages,
expenses, lost profils, lost savings or any other damages arising out of loss of data and/or formulas
arising out of malfunction, repairs, or battery replacement. The user should prepare physical records of
data to 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 supply batteries as
soon as possible.

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

+ If the calculator is exposed to & strang slectrostafic charge; its memory eontents may be damaged or
the keys. may.stop.working.:In: such g case, periorm -the All:Resst operatlon to clear the memory and
restore normal key operatron .

LR I I I D

damage the calculater's memory contents,
» Using the calculator near a television or radio can cause interference with TV or radio reception.

. Before assummg malfunctron of the umt be sure to carefully reread thrs manual and ensiire-that the



Be sure to keep physical records of all important data!

The large marnory capacity of the unit makes it possible to store large amounts of data. You should note,
hawever, that low battery power ar incorrect replacement of the batteries that power the unit can cause
the data stored in memory to be corrupted or even lost enhrely Stored data can also be affected by
strong electrostatic charge or strong impact.

In no event shall CASIO Computer Co., Ltd. ba liable to anyone for special, collateral, incidental, or

consequential damages in connection with or arising out of the purchase or use of these materials. .

Moreover, CASIO Computer Co., Ltd. shall not be liable for any claim of any kind whatsoever against the
use of these materials by any other party.

» The contents of this manual are subject to change without netice.

» No part of this manual may be reprcduced in any form without the express written consent of the
manufacturer.
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1. Using the Main Menu

The main menu appears on the display whenever you turn on the calculator. It con-
tains a number-of icons that let you select the mode - (work area) for the type of
operation you want to perform. You can also make the Main Menu appear at any time

by pressing [ER).

The following explains the meaning of each icon.

leon ) Meaning

§UH Use this mode for arithmetic calculations and func-
tion calculations,

TﬁT Use this mode to berform single-variable (stand-
ard deviation) and paired-variable (regression) sta-
tistical calcutations, and to draw stafistical graphs.

Al

IET Use this mode for storing and editing numeric
data.

i

Use this mode 1o store graph functions and to
draw graphs using the functions.

o
S
i

3

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

Usa this mode to store programs in the program
area and fo run programs.

-
]
ST
=

Use this mode to adjust the con!rast of 1he dns—,
play.
Use this mode to.check how. much memory is

used and remaining, 10 delete data from memory,
and to initialize (reset) the calculator.

n
=]

F
=1

=
m
e

VCILINY ALLuUdllnicu w

*To enter a mode

Example To enter the RUN Mode from the Main Menu

. Press i to display the Main Menu. =~
2. Use @, 3, @, and & to move the h|ghI|ghtlng fa the RUN icon.

3. Press [B8 to enter the RUN Mode.-
THT “ILIST

: co GF:FIFHITHBLEIF‘REM I

CONT JMEM
ALRE

You can -alse enter a mode without highlighting an icon in'the Main Menu by
: inputting the number marked in the lower right corner of the icon.

« When you enter a mode upto four function key menu items appear at the botiom
of the display. Each menu item corresponds to the function key (E1), 3, [,
-) that is below the item. SOrne function menus have multiple pages. When this
happens you should press’ @ to advance to the next menu page

-4 T I
i O

Example Menus "~ .. .

PR D
B ® B
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2. Key Table

Ui Page
=) Tl Em = =
(O ) &) |(EL)| |2 | ) =)
" - ) Page Paga - Page Page . Page
PRGM | 130 | SETUP |7 I
8 15 s |(MEND) -
BLOCK R o | (D S
ol (s (Ao @),
) | ’ el e o> |emwin|a cos'E[30 |t |30
@31;_,30 '730, (tan]| 5

. j ) H

2 31 | 81 .
‘PRGM _"SETUP- - 4HEPLAY» e 24 3}_ : o K . '
| 23] PRI PR B RS (P2 (B0 P 3 P
A 10‘3 ex c sin-‘n cog'E  famr'F ' Page Pag_? : 'Pagerla « - ‘Page: . Page

- (log) @ cos] fian] LM
(ﬁ]-m@@ = - uJ
|

[DEL] 20 -.[I-\C’?-'ﬂ ,

80 r —80

OFF !

[5] ﬁ(_]

[
(]l ﬂLJE]:

ﬁﬁﬁﬁ@)

NA_ e\ /o

Alpha Lock

Normally, once you press [l and then a key to input an alphabelrc char- ‘ ‘ N o e
acter, the keyboard reverts to its primary functions immediately. if youpress o T T G LT T T T
(H) and then [, the keyboard locks in alpha input until you press (i)

again.
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3. Key Markings

Many of the calculators keys are used to perform more than cne function. The func-
...|.. . tions marked on the kayboard are color coded to help yeu find the one you need
| qmckly and easuy :

@-10*" Be@, |
~llog|
Sl
- ; .*®' ‘ |
‘ Function . | KEY Obﬁ"a'id“'i‘ . i
sl Je] o we | me '
e s o] mem L o ¢

17 The to_llldwing describes the color cedirtg used for key markings. - - .

..o Golor Key Operation
Orange Press [§iF] and then the key to perform the marked
e 11 functicn, ;
.- Red - Press t@ and then the key to perform the marked
- s functlon
Green ! Press (sa71) and then the key to dlsplay amenu of
B - L. ) functions.

. 4. Selecting Modes TS
W' Using the Set Up Screen ‘ L S
"The first tthg that appears when' you enter & mode is the mode’s set’up screen,

which shows the current status of settings for the mode. The following precedure

shows how to change a set up.
*To change a mode set up

.- Select the icon you want and press [B8 enter a mode and display its initial screen.
Here we will enter the RUN Mode.

SAGLLITTM -Auall ||.r;u_w

2. Press [sm W to display the mode’s set up

screen.
"o This setup screen is ]USt one posslble exam-‘ i :
ple. Actual set up screen confents will differ Displ ?}' : H!"‘%l
according to the ‘mode ‘you-are tn and that~ "} | Simp]l f> i Auto
modes current settings. Al | y = [Farm
o M e SRIE S L E @

3. Use the @& and (¥ cursor keys to move the hlghllghtlng to the itarn whose
setttng you want to change. :

4. Press the functmn key { [El to -) that is marked wuth the settmg you went to
make. - .

5. After you are t“ nlshed mak:ng any changes you want, press - [@um) to return to the
|n|bal screan of the mode

I@et Up Screen Fu'r'ii:‘:tio'ri’ Key Menus

This section details the setungs you can make usmg the funchon keys in the set up
dlsplay .

" F T S

Press [E te return to the prevtous menu

-

I

S . . .
- (Y=) .......... Rectangular coordinate | |
. graphs [ = [Farm
(2 (Parm)....... Parametric coordinate graphs - - & [ . =]
® - T
D (Y5} s ¥ > fO) inequality graph 4 1
e @] (Y<) oy <f(x)'it1equatit¥'9raph || T Ve [vE T
o EE (Ya) ceeeeneene ¥ B () Inequality graph & @ =) S
(Ys} ySf(x) |nequa||ty graph S

* The setting you make for F Type determlnes the variable name that Is input when

. you press -

3 OGraph DrawType (D-Type) Cenan "7

(Con) ........ Connection of points plot- | ; |
. ‘ ted'on graph. | J
[Con [Fiot
[F2 {Plot).......... Pletting of points on graph a2
without connection. ED ‘
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tAngle unit {Angle) -~ vt LT

Speclfres degrees as
delault

; :
Specmes ,radrans as
default.

... Specities grads as clefault.

P12 [E] (Auto) Automahc seltlng of view
e winidow value for stahstlcal
- “*graph’ drawmg : :
P.112 2 (Man)......... Manual settiig of view win-

-graph drawing.. -

NSRRI ST emie ey e e e ety Lt

eGraph Function Display (G-Func)
(On) ...

.. Turns on display of function
durmg graph dramng and

trace.
Turns off display of function

during graph drawing and
- frace. . .

2 (Off) .....rve

!Simﬁltaneous Graph Mode (Simljl-G) s
[{o];) ISR

Turns on simultaneous
graphing of all functions in

memory.
(Off) ... Simiiltanesus graphing off

-;one)...

eTable & Graph Generatlon'Settmgs (Var)

P.73 [Fl (RANG) ... Table generation afid graph [
o ) drawing using numeric ta-
| S St ] B I PR Bt OGS U IS ble: range PRt L
[F2 (List1) _
B (Listz)} ... Table generation and graph
(Uit | Srewingusinglistdata. .. - -

dow value for statistical

“(graphs drawn one-by- ..

':-".JE

: llneg |Rad]G_ra I

.@l.

‘u’ '

|0n]Df.-F |

| B R e (W
B B /M &=

(=

B Qst)y T

(2 (Lists) |.... Tablé geriération and graph |[— '|—. [C3TE

ED (List6) drawing using list data. List L-IStE Liste
_ T B B B

(F‘ress [®) fo return.to the previous menu.,. . . ...

Balaty L0

iz Other: menus for set up (Dlsp]ay, Slmply, Frac) are-described in each appllcable

section of this manual as lhey come up

[ an I

Abbreviations : e na
STAT ..ovvrnreenn Stattistics .
PRGM ..... Program ;
CONT.. Contrast ) :

MEM, ..

5. Dlsplay

;l About the. Dnspiay Screen

This calculator uses two types of dlsplay a text’ dlsplay and a graphlc display. The
text display can show 13 columns and six lines of characters, with the bottom line

;. used for the function key menu, WhI|B the graph display uses an area that measures
79(W)x47(H)dots T et

Text Dlsplay Graph Display
tY= I

I N VARV IV

: [BRaAW

G- Ifun

|ozi e
{vd
I‘ L

H About Menu ltem Types

f:ITh|s calculator uses certaln convenuens to indicate lhe type of result you can expect

. Next Menu

Exarnple

RPN T

. Command Input

Example:

Selecting inputs the “List’ command.
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B n Exponential Display

- (esults the, fo[lowmg calculatlon produces

_= Direct Command Execution

Example: [bRaw .
Selacting [iRAD execules the DRAW command,

The caleutator nérmally displays valites'| up 1d-10-digits’ long Values that exceed this
limit are automatically corwerted to and displayed in exponential. format. You gan

s .spacify one of two- d|fferent ranges ior autematrc changeover 10 exponential display.

104 (0. 01) = lal, i z 10%°
1oe(oﬂooooooo1)>|ﬂ.ur§1bw'i7?3

Norm 1.
Norm 2 ...
i P T
*To change the exponential-display range.i:
1. Press to display the Set Up Screen.
2. Use @ and ® to move the'highlighting to “Display”.
3. Press {3 {Norm).

The exponential display range switches between Norm 1 and Norm 2 each time you
perform the above operation. There is no display indicator to show you which expo-
nential display range is currently in etfect, but yéu can always check it by seeing what

5_63 (Norm 1)

BB o TE-
I 1+288

{Norm 2)

N

‘Al of the exarﬁples in this manual show 'ealculation‘re‘.sdlts using Norm 1.

* For full details about the “Display”, see "Selecting Value'DispIay Modes®.

.eHow to interpret expor'te'n_t'iall format - ..

11.25-3 |
1.2-03

.-+ 1:2e+12 indicates, that the result is- equwalent t0.1.2. x -10'2-This 'means that you

should’ ‘move the dacimal point in 1 2 twelve places 0] the nght because the expo-
nenit is positive. This results in the value 1 200,000,000,000.

|1.25-3

.03

. 1.2e-03 indicates-that the:result-is: equivalent to, 1. 2, 10“‘ ‘This means that you

sheuld move the decimal point in 1.2 three places 1othe Ieft because the exponent
is negative. This results in the value 0.0012.; : ;

ST Gl e

i

“YHerever the chlclator ié

“Highlight the CONT-icon in the Mam Menu an *************
~-then press E8). e Cnoame “l%- CONTRAST &
###*##*###*##
LIGHT DAKK

[+1 | L]

| Speclal Dlsplay Formats

This caloutator uses spectal dlsplay formats to mdwate fractlons hexadecimal val-
;.ues, and sexage5|mal values: . <o ne v AT

OFractlons

eJtz R S
43 angl 12,03

-Sexagesimal Values:-

552
1%2@34 ss ?e”‘

L

‘.I‘ntji'c.ates: 129 34" 56.78% " ’

» In addition to the above, this calculator also usés othet mdlcators or symbols,
which are described in each applicable section of this manual as they come up.

. Ml Calculation Executlon Screen -

'busy drawmg a grapb or execuhng a Iong comp!ex calcu-
tation or program, a black box (M} fiashes in the upper right corner of the display.

-|" Thig'black box tells you that the calculator is performing an mternal_ operation.

P
[V

6 Contrast Adjustment

1 Ad]ust the contrast whenever objects on the display appear dim or d|ﬁ|cult to see.

*To disp,l,a‘y the contrast adjusiment screen. o

Press @ to make tha figures on the screen lighter or @ to make them darker.
After getting the contrast the way you want it, press [ 1o return to the main menu.

11
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S ' CONT JMEM

7 When you kee_p havmg problems...

If you keep havmg problems when you are trylng to perform operahons try the fol-
Iowmg before assuming ihat there is something wrong with the calculator

I .Get the Calculator Back to its Orlg:nal Mode Settmgs
1. In the Main Menu sefect the RUN icon and press -

2. Press [@A] (@8 to display the Set Up Screen

3. Highlight "Angle” and press [F3 {Rad).:
4

. Highlight “Dispiay” and press [F3) (Norm) to select the expanenﬂal display range
4 (Norm 1 or Normi 2). that you want to use;,

. Now enter the correct mode and perform your calculatlon agaln monitoring the
;- fesults on the drsplay .

l Low Battery Message
The low batlery message appears while the main ‘baﬂery power is below a certain
‘Ulevel whenever You press. @ to .4 power on or @ to display the Main Menu,

.@_or- .

***#**#*#***#
Low batterx!

ek Aok ok
\L About 3 seconds later

1At JIsT o
s

OIS T .‘{'.. mr

i you continue i ustng the calculator wnhout replacmg baﬂerles power will automati-
~.cally turn off to. protect memory contents: Once this happens, you will not be able to
“turn power back on, and there is the danger that memory contents erI be cotrupted
. -orlost emirely

1.

2.

3.

4,

5. S
- 8. Other Useful Calculation Features - - -

- .

8.

9.

10.

“Basic Calculations

‘”IAn‘ ihe RUN Mode you can perform ari'ihrrgnetic' calculations (addi-

tion, subtraction, multiplication, division) as well as calculations in-

volv]ng scientific functions.

-Addition and Subtraction . . . .
Multiplication

Division

Quotient and Remainder Division
Mixed Calculations

Using Variables

Fraction Calculations

Selecting Value Display Modes
Scientific Function Calculations




W Basic valculaliions

14

P17

Basit waltuiativiils w

1. Addition and Subtraction

Example 6,72 + 9.08

FOREEOEEE E. 7249, 05
15.8

You can input the operation just as it is written, This capability is called “irue alge-
braic logic.”

Be sure to press to clear the display before starting a new calculation,

2. Multiplication

Example 3.71x4.27
BEODDE 3. T1x4, 27

WOD@E o - 15,8417

« The range of this calcutator is ~9.9999$989 1 0% 1o +9.99993999 x 10%,

3. Division
Example 64+4
EEEEDHE

B
16

Parentheses also come in handy when performing division. For full details 6n using
parentheses, see "Parentheses Calculation Priority Sequence”.

i

Eiamplez 8
T 4R

 Use'the RUN Mode for quo" #

Example 1

7| >- #To use parentheses in a calculation:

2x3+4
5

You should input this calculation as: 2 x34+4)+ 5
OEREHOHDEDEE

(2X3+42+5

You can mput this calculation as: 6 + (4 x 5) oré+ 4 5.

IIEE]IIIIIIEI@ED@ L _

G4+

B.3

4. Quotient and Remainder Division

This calculator can produce elther the quotient or the 'qUn:iént and remainder of -
division operations involving two integers. Use to display the Option Menu for

“"1he function ks meriu you neéd to perioim quotiént and remainder division.

Operatlon
i_-and remalnder dlwsaon
<mteger>- [E](CALC)@(Int—)qnteger:-@
. <integar= [ (F2) (CALC) 3] (Rmdr}<integers [

Quotient DIVISIOI’I -
Reminder Division ...

OTo perform quotlent division

.Example:.- . To display the quotient produced by 61+7
I8 (81 (00 B (BB (CALC) CUTELT

15
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. Hemember

I¥ERE
33
.E).(am|;lez Tx8=4x5
HOFNEBEEEREEE THEBE-dx5
; 35

E(int-) @DEg -

. Hemember that you can use only integers in quotient dIVISIOﬂ operations. You
cannot use expressions such as V2 or s:nSO because their results have a decimal
part.’

Example To dlsp!ay the remainder produced by 857 = 48 !

 BEDBEEMNEEE:;

257 Emdr‘ 48
41

|Zirap{Irit <k dr]
B

Press to clear the QOption Menu after you finish your remainder and quotient
calculations.. .

oL

at you can use only integers in remamder lelSlOl‘I operations. You
cannot use expressmns such as ¥2 o sinB0 because thair resulls have a decimal
part )

* Quotient.and remamder dwsston can also be used wnh Ilsts 0 dl\nde a multiple
lntegers'by each other i 1n a smgle operatlon ;

5 Mlxed Calculatlons

(1) Mixed Arithmetic Calculatlon Prlority Sequence

For miked.arithmatic calculations, the calculator automaucally performs multipiica-
-~ tion-and division before addition and.subtraction -

Exafﬁple1 3+5x%6
- MEPEEXEE

pasic Caiculations

{Jse thé E)kéy toinput nég"‘a:wevamas:

'5'__E_"_T_PIL 56'% {12) < {-2.5) -

»,'Example 12(8.5 x 107) % (2.3 x 10779

{2) Parentheses Calculation Priority:Sequence
Expressions enclosed inside parentheses are a|ways glven priority in a calculation,
Example‘l 100—-(2+3) x4 7> .7

.E]@EIE}IEJEB@@
IZ][E].

'|iaa-<3+3)x4 |
o &8

[EON TR PO, - L
| - R e

Examp[e 2: (7 2) {8+ 5)

. A multmlxcauon S|gn :mmedlately in 1ront of an open paren1heS|s can be omitted.

.ID.EIIZIIZI..IE@@
@

(T- 2}(EE+5} I
B3]

+ Any closmg paremheses at the end of a calculat|on can be omltted no matter'
how many mere are.

Do N -

i :{3) Negative Values - ... "0 o nn 17

-@@[Z]E-@E*w: e
-@E@. RS

(4) Exponential Expressions
Use the key to input exponents. .

 PEOEEDEEEDED
BEDDE

W JETOX-2.3E -
-1.@35-08

-+ The above shows what would-appear when the exponentlal dlsplay range is setto
Norm 1. It stands for —1. 035 X, 10'3 ?'vhlch is -0 001 035

E i
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; operahens ihat se

_ Calculation results are automatically stored i

{5) Rounding

FR -|.-4
24 EEEEEE-E-?

RDEREE

The actual result of the above calcutation is 24.66666667.. (and o on 1o infinity),
which the caleulator rounds off. The caleulator’s internal capacity is 16 digits for the
values it uses for calculations, which avelds accuracy problems with consecutive
fesult of the prewous o eratmn

EALESE

6 Other Useful Calculatlon Features
" {1y Ahswer Memory (Ang) e

he Answer Memory, which means
you can- recall the results of the fast calculahon you performed at any tims,

*To recall Answer Memory contents

Press and then fisd (which is the shifted funciicn of the 5] key).
This operation is represented as, @] (g 1hroughout this manual. .

Example To perform 8. 56 + 8.41 and then dl\nde 65 38 by the result

I@D@I@Ima g - 3. 06+5. 4
@@E}@.&]-.@-v ‘

1.97
53, 385ANs
5.4@19883@4

(2) Consecutive Calculations'" "~ .7 1 "

If the resuft of the last calculationls the firstterm of the next calculation, you can use

. the result as it ison the dlsplay wnhout recallmg Answer Memory contents.

th perform a consecutive caléir'léiien' i

i Example 'JTo perfo m057x027 and then’ add49672to the results
Mo lolalolfalololeul:) . 5—,;,«,“3 2?
 PENEEDE® 539

Hn5+4 96?2
1211

. {3) Replay I T T
While the result of a calculation is on the display, you can use @ and & to move the
cursor to any position within the expression used to produce the result. This means
*>.yau'can’back up and correct mistakes witholit having to input the entire calculation.
" You can also recall past-calculations:youhave already cleared by pressing d.

:_';__Operatlon

" The flrst press of ® displays the cursor at the begmnlng of the expressicn, while
() dlsplays the cursor at the end. Once the cursor is displayed, use @ to move it
right and & to move it left. .. L

"#To use Replay to change an expression”

_Example To calcu!ate 412 x 6.4 and then eﬁenge tr!e ealeulahon tod12x7.1 .

HADDEBD®E [SDEE - d.1246.4
- T 26,368
N [ 5 5= -3 I
C eeeBDDE 4. 12%7.1
© 29,252
i Multi-Replay

Pressing 68 and then @ or (3 sequentially recalls and displays past calculations.

" (4) Error Recovery

Whenever an error message appears on the display, press @ or & to re-display
the expression with the cursor located just past the part of the expression that caused
the error. You can then move the cursor and make necessary correchons before
executing the caleulation again.. . T .

..'#To correct an expression that causes an error

Example  Torecover from the error generated by performing 148 = 0, x 3.37
o instead of 148 + 0.3 x 3.37 . . .

FROEER@E 148+8. 3. 37
EODEGEDE :
e e L Ma ERROR

i
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@ (You could also press .}

BE®

corrections.}

E9

s

(5) Making Corrections

“and |nput more.
*To éhange a step
- BHWEG

BECHCHC)]

e cTo delete a step

BEDRRED

*To insert a step

AOEE=E

20

[146=B.%3.37

[148+8.3%3.37

0 (See below for detalls on-making :

.-*" Example  To change cos&0 to sin0

125 TTRE.3T

a
1682, 333333

Use the @ and (& keys to move the cursor to the position you want to change, and
then perform one of the ‘operations described balow. After you edit the_calculation,
_.you can execute it by pressmg @] or use @ to move to the and of the calculation

Example To change 369 xx 2 to 3692~ :

R T

- Example To change 2.36? to sin2.36%

ST

sinm fE:J_EEE

* When you press -EE]a space is mdlcated by the symbol ar3 The next func-
tion or value you input is inseried at the location of " 2" .To abort 1he Insert opera-
tion without inputting anythlng, rnove the cursor. press - @]agam o prass
@, ®orE. .. - oy

"77-'.-.USing Variables

< Adotal _cif 26 variables, namad A through Z, are available for assignment of numeric
vallies. Variable contents are retained even when you turn the calculator off. Note
that when you assign a valus to a variable, the calculator assigns its 15-digit mternal
value;

" eTo assign a value to a variable
Operation
_ <value or expression>[=] {F <variable name: A 10 Z>

_Example 1 To assign 1024 to variable A

RODEHEE® B - [TBz438 |
R e e e . C 1824
Exampie 2 To display the contents of vanable A
9 E(E & = l
le24
Example 3 To clear the contents of var;alble A‘ .
"o clear a variable, simply assign 0 toit. |
., Boe@mees . Jgs[.
ST LT el Ty e '-.-‘“ el [T ,- \) J,‘ ‘I)I‘.‘ --m: a
e
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o OTo assngn the same value to mure than:one variable
Operatlcm

<value or expression:(] @) <start variable name>@ [Fa)(~ )@<end variable
“name: [E -

- Example To assign the result of V2 to vanah!es A,B,C, D and E

 DEODEMEE W) TZ3AE
BEs 1.414213562

:_'.‘“ *To clear the contents fatl Vair

In the Main Menu select the MEM icon and press - ST

Memor
esa ‘
i e SE‘,].,E'C-tJ CTI1CL]
KRS 15et. [ :[EXE]
Select Memory Usage.
Cwi e lf’lemor*:-' Usage
c L a ! H
RE STy e L.1 t. H a
6821 Freso
| Press ® to screli the display untit “Alpha” is highli;(jhted. .
®®®®®®® o Memors Usage
P S S T T S Cil=liin b
o |Table i @
ree
:
E1
TS Pt SEATSER IR IR s G
i #@ K

Vi

Press (FT) (YES) o clear all variables or (NDJ o abort the clear operation without
clearing anything. ‘

| @8 humeratoradenominator, -
Use the 2 key to |nput each part of & fraction.

. (2) Pérforming Fraction Calculations

‘|- Fraction to Decimal Gonversion: 3

8. Fraction Calculations - : S

.. (1) Fraction Display and Input

Example 1 Display of % 3.9

Eamplo? Deplyotsy o [51a4)

Mixed' fracilons {such as 31/4) are mput and dlsplayed as:
integeranumeratoradenominator.: et
Improper fractions (15/7) and proper fi fractlons (such as 1.’4) are |nput and d|splayed .

*To input a fraction

Operatlon [
Proper Fraction or Improper Fraction Input: <numerator value> |§]<denom|nator value>
M|xed Fraction Input <|nteger value>(a% <numerator value:- = <denom|nator value>

LanE LR

i 'Example ‘To! |nput37

PR iy

Press @@Iﬂ@@ e '

‘Note thiat the maximum size of a fractional value is 10 digits, counting the integer,
numerator, and denominator digits and separator symbols. Any value longer than
10 digits is automatically converted to its equivalent decimal value.

W_.xl.,,a% S s
EDEOFERDB@E '2J5+3 1, 4

34268

#To convert between fraction:and decimal values™

Operation

Decimal to Fraction Conversion: /3% 11715

e
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Example To convert the result of 1he previous example to a decimal and

| ..-{3) Changing the Fraction Simplification Mode
then back to a fraction o -

; The initial default of the calculator is automatic simplification of fra:ctions prociuced
63 T e T e 73 '5+3 1.9 . by fraction calculations. You can use the following operation to change the fraction
4 41 o simplification mode to manual. :

2.5+311 .4 o ’ '-Tplqhange the fraction simplification mode |
3.13.20 ‘
s G e e TUTETS . m To change the fractioh simplification mode to manual
- ‘aTo onvert between proper and improper fractions - A ol ) ) R
Operation : . (Displays the Set Up Screen.) . —l¥yre fLonc
Mixed Fraclion to Improper Fractioh Conversion: B @i+ | . . - e - Ansle | iRad
: A B Y B DlSPla}'iHl"n'Il
Improper Fraction to Mixed Fraction Conversmn {su—_rr] fdx) ) ; SimrlfyifAuto
i Example To convert‘the result of lhe prewous example 1o an improper i TR L L
fract‘ n and then backtoaproperfracilon ) v T ®® @ B (Man)
i FRe . SR ; Man F-Twpe Y=
Ee) I2 5+341 4 e R D-Twpe IConcthL
Ll 1SP 1adi M
e & [ J5+3 1.4 .
- . 213,26 T « [ 1Aute | Man
R ey T B ST R e L R N . ’ a8 s &)
+ The calculator automatically redices the results of fraction calculations. You can , 4
use the procedure described under *Changing the Fraction Slmphflcahon Mode” o

below to specify manual frachon smpllflcaﬂon T

= _ |
-7 | . Whenthe fraction simplification is set to manual, you have to use th¢ Option Menu to
I CL Tl simplify fractions. You can tet the calculator selact the divisor to use for simplification
‘ or you can specify a divisor.

: : L 307 i B L I B T H I Fot e H SN LA IR A
e . *To simplify usingithe calculator’s divisor
BHNEOXOHG 5.2l .5
. LITRTIN o, . .64 Operation - .
! Perform calculations af‘ter selectlng the HUN |c0n |n 1he Maln Menu to entarihe RUN'
* The result of a cakulation that mixes: fractlons and demmal valugs is always a Ll e Modes e Edel !
o _ decimal valus, S LT : To display the S|mplmcat|on mighu:, m @(CALC) ‘

.'v

- =To select autormatic simplification: @(Slmp)@] 2
" To: spemfy the divisor for simplifictaion™: [E](Slmp) <S|mp|tf|cal|on>@
Yol Gan specity only a positive integer as the divisor, i

Examplg 1'1'1'.(._12’.-.
3T RN = ._Exan_\‘ple To perform the calculation 1E+1%and reduct;a the result
-m@m-@@&]m@@m [1alT.3+ 1.4 +2 S EDHROEDDEOE 1.6.07+1.1.9
HRABHE N wmpTg : 5 @.@@ 219,27
; LI LR oS B PRSIt AN Twmesh sl e e T '

(The result that appears when using manual smpllilca!lon is least the common mul-
tiple of the fractions used in the calculation.)

24 ne
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- Fter_:re t:the above operation to simplify again.

LTy onr_:é again.

OTo srmplrfy usrng your own drvrsor

- @J(CALC)IEI(SImp)@

1.6, 2?"‘14149

SimP

ma

: ' F = 3 indicates that 3is the divisor, =00 o

-.'* The calculator automatically selects the smallest possrble drvrsor for simplifica-
S tron

- E(simp)EE

[Fi) (Sirmp) =) SimF

This display indicates that further. simplification is Impossible.

ST PN TR,

Example To perform the above calculatron and then specrfy 9 as the divisor

rF

_'_1565};2?+1..1J9
|5ime 9 =77

e 241
QiSinp(Int e dr

* If the value you specify is invalid asa drvrsorifor srmplrf' catron the cafculator
22 altomatically-uses:the: Iowest possrble divisor:: i 5 5

U ERGR AT

sy

’ Frx Mode

' Example To specrfy two declmal places S ;

9,_ SQIQCting‘ﬁvalue Display Modes

This mode lets:you specify the. number of decimal places to be displayed.
Sci Mode | ]
This mode lets you specrfy the number of srgnrfrr:an: drgrts o be displayed.

' Norm ANorm 2 Mode
- -..A-"Thrs mode determines at what point the drsplay changes overto exponentral display

format.
_ Display the Set Up Screen and use the @ afid @ keys to h‘rghlight"Display".

0-specify the number of decimal places (Fix)-

1. While the sat-up:screen is on the display; press [F1)" (Fix).-

i 2 Press he funclion key that corresponds 10 the number of decrmal places you

want to set (0 to 9). S e |
* Prass (&) fo display the next menu ot numbers

. [E (Fix)

@ (2) T

N : X
Press the funclion key fha!corresponds totha number . Ve ;
of decimal pIaces yotr want lo specr.fy ‘ ’ :

. Dlsplayed values are rounded off to1he number of decrmal places you specify.

* A number of decimal place spedcification remains in effect untrl'you change the
Norm Mode settrng [ R !

0T
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L1

. Example

;. To speclfy the number of mgmflcant digits (Scl)

1 While the set- -up screen is on the dlsplay, press ) {Sei).

2. Preds thé function key ‘that corresponds to-the number of 5|gn|f|cant digits you
want to set (0 to 9). . CE

0 Press (B to display thé next menl of numbers: <"

To specify three significant digits =~~~
[ VIR TR £ PR D TR A 6 S FID L ST AU T P A

'FE®
BO

’.‘D-.i'ess the functlon key that corresponds to the number
of significant digits you want to specify.

+ Displayed values are rourided off 1o the number of signiﬁéant digits you specify.
+ Specifying 0 makes the number of significant digits 10.":

# A number of significant.digit specification.remains in effect until you change the

Norm Mode settmg

*To specafy the exponentlal dlsplay range (Norm 1/Norm 2)
Press [F3 (Norm) to swuch between Norm 1 and Norm 2 '
*“Norm 1: 16-2(0.01)>14l, 1xl 210%

- Norm 2: 10-°(0.000000001)=>Ixl, |« 20"

10 Sclentmc Function’ Calculatlons

Use the RUN Mode to parform calculations that involve tr:genometnc functions and
other types of scientific functions.

fH [ . i

(1) Tngonometrlc Functions

Before performing a calculatlons thal |r|vo!ves trlgonometnc iunchons you should
iu’st spemfy the.default-angle, unit as degrees.(7),.radians {r), or grads (g).

2

SR H T ) H
- Settmg the Default Ang[e Umt‘:“

The defaull angle unit for input valués can be set using the set up screen. If you set
degrees (*) for example, inputling a value of 90 is automatically assumed to be 90°
The following shows the relationship between degrees, radians, and grads.

=n/2 radians = 100 grads 1

K

LU EFID

el el

1L ¥Pe 1
2 Anale :Rad

{5 Example

apy e w e s

‘Basic Gaiculations

-oTo set the defaultangle unjt” -~ = -

To change the angle unit from radians to degrees

R

. Example
:
Dizplaxilrml

Simrlf>sAuto
[v= |F‘ar1m

F-Tore ty=
D-T»pe :Conct

SR TT. TR

1=k laxiNrm
Slmplfy Huto

.._..@__ -

* Once you change; 1he angle un|t sethng, it remains in effect until yau change it
again using the set up sereen. You also shbuld check the set up sereen to find out
what the current angle unit setting is.

N Converting Between Angle Units |
You can use the following p'rdceﬁﬂ%e toinput a value using an angie unit that is not -

the current defauit angle unit. Then when you press [, the value \‘mil be converted

;.10 the default angle unit.

. A__OTo converl between angle units .

o convert 4,25 radians to'degrees while' degrees are set as the
default angle unlt ! R
v . ARt 1 m‘l‘.‘,‘

|4 25

I
!
(e MU S R i

.~
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2n

[FZ{ANGL) [ (r) B8 F.25¢
7 243.58TA629

ENEEEN

B 'Tr'ii:}onometric Function Calculations

Always make suse that the default angle unit is, sei to the requued default before
performmg trigonometric function caletlations. -

' -Tq‘.pérform trigonometric function calcutations

' .Exarﬁble 1

sin (63°52' 41"}
Defaiilt angle unit: Degrees'
i) 6 & @ [FD) (Deg) @)

@@ @ & =) B (ANGL B F) ¢ ")@ @ Fe u)@ m@(o )
RESUH 0.897859012

1

cos(—rad)

Exampte 2 sec (-— rad) =

- Default angle unit: Radians

@ @ [F3 (Rad}(@n

Ve IERUMEDE@DNE

Result: 2

Example 3 tan{-35grad)

Default angle unit: Grads -
. () &) ®®@(Gra).

(2} Logarithmic and Exponential Function Calculatlons
» Abase 10 logarithm. (common Ioganthm) |s normally wrmen as! Iogw orleg.

828 )lo" i

n
* Abasee (lun (1 +%)

hm (natural Icgan.thm) is normally
s :
“ viritten as loge or In.

Note that certain publications use “lag" to refer to base ¢ logarithms, so you must
take care to watch for what type of notation is being used in the publications you are
working with. This calculator and manual use “log” fo mean base 10 and “In" for base ¢.

Basic Calculations RS ETq(:1gw

O

_eTo perform logarithmic/exponential function calculations

Example 1 log1.23

(EHIDDOE |

R I TR A F

" Result: 0.0899051114

Example 2; :Ingd . L P R ST S
CEenE NS __
Heéull' 4.49980967

Result: 90.0171313

Wpresg"‘(—a)*—(-a)x(-a)x(-s)x(—a) e

NEEIEEE -
Result: 81

Exaﬁ;lplé 6” i3
DEP0DEE o
’ Resﬂltf 1.888647795
(3) Other Functions i
oy {  Example ™" . Operation . Display
\f"' +F =8.65028154 R (P23 &0 )56 3.65028154
o 9 (9= OE30] @ E 9
| 8= Bx )220 s B EE® ‘ -9
ImBEERG|
B ‘ 12
. | EmEPROB)EN()EE 40320
OOsELXSDE | 42
. Random number generation (PROB)
_ (seudo, random number Fa(Rani#) (g | (Ex.) 0.4810497011
between O and 1.} : :
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Basic Calcuiations

. Example: ... Operation - ! Display
What is the absolute value of ) _ |
tha common legarithm of %’»’ ;
llog % | = 0.1249387366 & ) F(NUM)
< Abs)- F [O3E40 = 0.1249387366
What is the integer part of ® [E{NUM) '.:
7800 4 [F2{Int) (7800 (F3 96 [3] () 81
95 ’
. What is the decimal part of oo (&) [E](NUM) -
95 ’
2200 +6= 33.33333333
x3= i 100
Round the valus used . : 33.33333333
for internal cakeulations 33.33333333
: to i1 digits* 99,99909909
What is the nearest mteger m @] [E(NUM)@ [F5) (it} | _
not exceeding — 3.57+ {1 - asE [ ! Y

* When & Fix (number of decimial places) or Sci (number of significant digits) is in effect, Rnd

“rounds the value used for internal caleulations in accordance with the current Fix or Sci
specification. In effect, this makes the internal value match the displayed value.

{4) Coordinate Conversioh . .7 (-]

# Rectangular Coordinates

: !
* With polar coordinates, ¢ can be calculated afid displaysid-within a range of
- —180°< 85 180° (radians and grads have same range).

i st P T

|
Example

To calculate r and 8°when x =14 and y = 20,7
S Operation:. ) - ¢ uUDisplay
&) 51 @ @ [ (Deg)@m ... e
oW & F (ANGL) B &) - =+ - S SR

ED(Pol()14 [020.70) =

I 1 24.98979792 (1)
215692815 55.92830019 (9

Example

To calculate x.and y whenr = 25 and 9= 56° | |

o Qperation T ; ‘Dlsplay,

“ ) 9 ® @ [ (Deg) @R
1, (BB (Rec()25 ()56 (1) @)

510 (5) 2 (ANGL) B (31 - I

i ] - 13.97982259 (x)
2 L,20.725 ] - 20.72593931 (3}

(5) Permiutation and C.ombmatlon

» Permiutation h 0 Combmatlon

#l .
nPr= w=Al nCr

T TR ORI (ol

' 1""Eit}'ilnrii:te To calculate ihe possible number ‘of ditferent arrangements
e using 4 items selected from among 10 nems
Semiimngl el o emt sl e e :
Formula Operation. - . Display .
P4 = 5040 0FM E@(PROB) |~
‘ [E{aPr4 5040

th'e pos, ble number of‘ dlfferent combinations of
4 ifems'that'éan be selected from among 10 items’

. Formula;, . ., - -

- QOperation.. .,

. Display

wCa =210

0 3 (PROB)

- [EBCral |

210

(6) Other Things to Remember. :
B Multiplication Sign

You can leave out the multiplication sign in any of the following cases
In front of the followmg scientific functlons ) !

J8iM, cos, tan, sin-', aos~, tan-’, log, In, 105 ¢, 3
‘ ;‘Se.q Min, Max, Mean, Median, List,

Examples: 2 sin30, 10log1.2; 243, ete.; i 7
» In front of constants, variable names, Ans memory contents.

) Sum

Examples: 2x, 2AB, 3Ans, 6X, etc.
“ In front of an opén parenthésis.

Examples: 3(5 + 8), (A + 1)(B ~1)

8, Pollx, y), Rec(r, 8), i,

-y
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oI Using Multistatements shrede s fh o n

W Calculation Priority Sequence
The' calctlation pricrity sequence s the- order that the caleulator performs opera-
ticns Note thé following rules about’ caloulatlon pricrity. sequence, !

* Exprassions contarned in parentheses arg performed flrst

* When two or more expressions have the same. priority, they are executed from
- nghtto eft

I
i
'
i
i

RERYEE B R |
The following is a complete list of operations in thé sequence they are performed,
; 1. Coordinate fransformation: (Pol {x, ¥), Rtec {r, 0); differential calculations: didx(;
. List: Fill, Seq, Min, Max, Mean, Median, SortA, SortD -

- 2 TypeAfuncnons (value mput tollowed by functlon) X2, 7, xl

’5."Mult|pl|cat|on operations where the multipfication-sign- before 7 or a variable is
omitted: 2m; 5A; 3sin; olc.

.. 6. Type B funotlons (funchon followed by value input):-

AL log; In €, 10' sin, cos, 1an sin', cog,) tan-' "(»-) perenthesis Dim,
_Sum .

7 .Mulhphcatron operatrons where 1he muluplrcahon 5|gn before ascrentrfrc function
i lis.orhitled: 293;-Alog2; efc. 5

* ‘Parmiutation; nPr; combination: nCr

- -8,--Mulliplication;-division;- ‘integer dlwsaon remainder division

10. Addition; subtractlon
11. Relational operators =, :\: >, <. _,s R

Multistaternents : are formed by connectlng 4 nmber of |nd|wdual statements for

- séquential execullon You'can use ‘mudtistatements in-manual calcuations and in

programmed Galculatiohs. Thers ars two dlﬂerent ways 1hat you can use to connect
statements to form multistatements.-::

.- Colon ( )

Statements that are connected wrth colons are executed from leﬂ:to right, without
stopping. ;

P.36

P

=(io W Stacks:.conen

= Display Result Command (4}

.- \When execution reaches the end of a statement followed by a dlsplay result com-
’ ‘_ . mand execu:ron stops and the resu!t upto that pomt appears on the display. You can

_resume executlon by pressmg Ihe @ key

sTo use multistatements-

xample E.
ST _23_ 32 384375

[1235A7 6. 9%A.

. .@.@@H,@@”
PHENHE@E@RB | . g4e. 7

D 1|5P -
intermediata rasult at point
where "4’ is used.

" [123RT6. 9%A,

* 848.7
38.4375

eyl -@E@B@ @ e

+» Note that the final resu1t of a mulhstatement is always dlsplayed regardless of
whether it eris with a display result command. -
" Yoir'cahniot ¢onstruct a multistatemant in wh|ch one sta!ement dlrecily uses the
result of the previous statement. -

et e S 3L T

123 x 456: x5

Example

Invalid

When the caloulator performs a calculation, it ternporarily £ stores certain information
in memory areas called a stacks" where |t can Iater recall the mformauon when itis

i fnecessary. 1 vl

“There are actually two stacks: a.10- Ievel numeric: steck and'a 26 level command
stack. The following example shows how data is stored in the $lacks.

2x((3+4x{5+4)+3)+5)+8=

1\ -
;) ; (;) —— Numeric stack

N@E Command stack

A calculation can become so complex that it requires too much stack memory and
cause a stack error (Stk ERROR) when you try to execute it. If this happens, try
simplifying your catculation or breaking it down into separate parts. See "Horv to
Caloulate Memory Usage” for details on how much memory is taken up by various
commands.

35
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E . An ‘atlempt was made 1o perfo ™.

. Table®: -

D2asiC altbuliatiOlla W

B Errors T gl T

An efror message appears on thé d:splay and'calcdlation stops whenever the calcu-
*lator detects sorrie: problem Press (&g to clear the arror message.:
The following s a list 5f alt the’ error messages and'what they mean.

Ma ERROR - (Mathematical Error).. Crullwn oo '

* A value outside the range of 29. 99999999 % 10% was generated during a calcu-

3 |
lation, or an attempt was made to store such a value in memary.

* An attempt was made to |nput & value-that exceeds the range of the scientific
iuncuon being used. e

Stk ERROR - (Stack Erron)

ot The calculation being performed causédihe capacity of one of the stacks to be
" exceeded.

Syn ERROR - (Syntax Error) - o
. An attempt to use an illegal syntax. o i
Arg ERROR - {Argument Error) i

. An aﬂempt to use an |Ilegal argument with a scientific funchon ‘

“the' lists do not match

In acdition to the above, there are alse a Mem ERROB and Go ERROR. See “Error
Message Table” for details. PhThLany Lo :

B How to Calculate Mernhor;‘r.Usage E

Some key operations take up one byte of memory each, while others take up two
bytes. | i

1 byte operetlons 1 2
2-byte operations: d!dx( Xmm I, Fer Return, DrawGraph SortA( Sum, etc.
3 :Forsfull deta||s on !he funcuons that requrre two bytes :5e¢ the “2: byte Command

i
'
i

[ L

H Memory Status (MEM)
You can check how much memory Is used for storage for each type: of data, You can

alo see how many bytes of memory are still available for storage.

Ongeheck the memory status
: “In thie-Main Mend, select the MEM icon and press B
Memot-»

;,,ﬁémorw 1EEER

2=
e ,.7:7_‘.“ . RO I T . LISL
Number of byres sm‘f free —

Hee s e LT e sk

1 &d@
6821 Free

3. Use @ and (& to move the highlighting andryriew the ameurjt of memory (in
) bytee) used for storage of each type of data. :

. The following table shows all of the data types that appear on the memory status
screen.

R o L | B BT
et | Data type 11 i MeaningTs L E0TY
Program Program data
Stat Statistical calcwlations and graphs
st List data

.. Graph functiens___ oL

A4 w0 Graph drawing conditions (View Window,
. enlargementireduction factor, graph screen}

VeWin View Windovr memary d'at_a"‘

Table & Graph data

:..Alpha memory data .

O B R T S

M Clearing Memory Contents
*To clear all data within a specific data type

. Inthe memory status screen, use (® and @ ic move the hlghllghtlng to the

data type whose data you want to clear. | o
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2. Press [Ff) (DEL).

- E(DEL) .- _ :
'

3. Press [F1) (YES) to.clear the data or . (NO) to:abort the operahon without
cleanng anything.

- @l Variable Data (VARS) Menu

L .You céh use the variable data menu to recall the data listed below. :

. Vrew Wmdow values
. Enlargementlreductlon factor '

B T T

"' ¢ Single-variable/paired-variable statistical data

_* Graph functions

/e Table & Graph table range and table contents

- o WA YT

To recalt variable data, press fo display the variable data ment.

it

D (V-WIN ..

.- View Window va!ues
. x and y-axis enlargementlreduction factor

IE) (FACT)

Press IE to return to the prewous menu,

R RV R D [ !

oTo recall View Window values | TR

Pressmg lﬂ] (V WIN) while the vanable data menu is on the screen dlsplays aView

Window value menu.

@.(v-wm) . .

DASIC LAalCUIalions W

s [ (Xmind ....... x-axis minimum.
3 (Xmax)...... x-axis maximum 27 0 N
[F3) (Xsc)) -..eoo.. x-axis scale
S4B

WtahooL
E) (Ymin}.....,, y;axis minimum .

[F2) (Ymax)...... y-axis maximum
(F3 (Yscl) ........ y-axis scale

(=

i m
E] (T oo Minimum of T, v
3 (Tmax} ... Maximum of T- e
3 (Tpth) ....cs Pitch of T - ORI

Press [B) to return to-the previous menu. ;™

" #Torecall énlargemént and reduci:on factors R

Pressing [F2) (FACT) while the variable data menu is on the screen displays an en-
largement/reduction factor menu.

" B(FACT)

x-axis ehlargement/raduction factor
y-axig enltirgemant/reduction-tactor

[FD) {(Xfct)..
O

»To recall single/paired-variable statistical data

o Pressihg (=] and then [ (STAT) while the variable data menu is cn the screen
dlsplays a statlsucal data menLE.

@ .(STAT)
ED (X) oo Sii{gléfbai‘réé variabie *
x-data menu .
2 {Y) ... " Paired-variable y data menu

3] (GHPH} ... Statistical graph data menu

(PTS)........ Summary point data menu
k1]
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" The following menu appears whenever YOUu press. EI (X) while the statlstlcal data
menu is on the display. .. om0 :

E (X) ;
: | SN = 1l
(") .veevrvrenne. Number of data ) B 2 B & O
“i (@) . Mean of x data ‘
" E (Z.. Sum of x data
(%) vuoverer. X datd 8LIM O sqlares
®

‘f“i*@-@--

(xon) ... ...... x data population standard deviation

‘B {xcm}..... .x data sample standard
devialion® 1L b T ;
{MinX)....... x data minimum value - -
{maxX)...... x data maximum'value.. 0 "

Press () A6 fetuin to'thé previous menu, !

The following menu appears whenever you press [ (Y) while the statistical data_
menu is on the dlsplay

F) (3 ..croverrne. Mean of y data
" ) {Z) eeorennn. SUM OF ¥ dlatla

B3 (£37) rvive y,data sum of squares . - 1

(7} ..s1.., x data and y data sum of squares.-

_ Sl il lﬁl,@.-@
[ (y3a} ....rn.. y datta populahon standard dewailon

- @]-(vcn-u) sennnn y data sample staindard:deviation
73 (minY)....... ¥ data minimum value
i (maxY)_...lqy data mammumrvalue '

Basic Lalcuiations pagisicigy

The 1ollowmg menu appears whenever you press | |E| (GRPH) while the statistical
aia menu is, on the dnsplay ‘ ; .

o ELGRPH)

3

[F)(@)-[FaHe} .- Siatlshcal graph regression coefflment and muttinomial coeffi-
C o cierts -

Statlstlcal graph correlatlon coefflment

First quartile
,Medlan of |npu1 dala
hlrd quartlle ', -
] <ode oi lnput déta

Press [&] 1o return {o the pravious menu.

The following menu appears whenever you press . (PTS) while the statistical data
menu is on the display. .

@ (PTS) i
ENENECIER
B B B ®

(x1)-FA2) ..... Cocrdinates of summary points

2
>3 [ 13 |
B B =
[Fi{x3)-[F3 (¥3) ..... Coordinates of summary paints
Press (B] to return to the previous menu.

oTo recall graph functions

Pressing and then [E3 {GRPH} while the variable data menu is on the screen
displays a graph function menu,

&) (3 (GRPH)

M



S L storage ared number and then, pres"'one of the iollowmg function keys to fane el
recall the corresponding graph functiofi stred ihhat storage area

_ @‘ ¥} ...rvvenrn. ReECtangular coordinate ‘dr‘ihé'q‘hality function|

- o (B3 (X} .. Parametric graph function X1
= E (Yt) Parametrlc graph function 't
FEERR 3 NIRRT e "'-u‘ A }9 L . ‘ o

OTo recaIITabIe & Graph table range and table content data

Pressmg @ and 1hen [E] (TABL) while the vanable data menu is on the screen
dlsplays aTable & Graph data menu.

- DEmaL b st it e
=) -
[ {Strt) ......... “Fable rﬁnge Stdr
B3 {End) ........ Table range en
[F3) (Pitch}....... Table valug 'i'n'c';é'ment {F Pi
1L 1
2 i T sl FETT {0 sunan um teenn s ey s o P
Zl Bl
L 2 BT

PN

42
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* To perform differential calculations, first display the Optien Menu, and then input
the values shown in the formula below. .

-ERECALC)E) " |
Edidn ) DaBElax)

Increase/decrease of x
Point for which you want lo determine the derivative

didx (f{x), a, Ax) =’":T fla)

The differentiation for this type of calculation is defined as:

Ax)—
Far=jig 101810

=0

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

fla+ A -fiw

c as e

In order to provide the best precision possible, this unit employs central difference to
perform differential catculations. The following illustrates central difference.

b

|

Sla+Ax)—fla—4x)

gls

0 a—Ax a a+Ax

The slopes of point ¢ and point 2 + Ax, and of paint a and point @ — Ax in function
y = f(x) are as follows:

fla+A)-fle) _ Ay fla)-fla-Ax) _¥y
Ax T AT Ax T Vx

In the above, Ay/Ax is called the forward difference, while Vy/Vx is the backward
difterence.To calculate derivatives, the unit takes the average between the value of
Aylax and Vy/Vx, thereby providing higher precision for derivatives,

Differential Calculations [SIETSGLE]

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

e N
ey b ‘
v ';?-EEI{Q):E?Q;,(-w,;-.J RS B P

_fla+ A —fla—Ax)

- 2Ax .

|

*To perform a differential calculation :

- S
Example  To determine the derivative at point x = 3 for the function

¥ =x"+4x?+ x -6, when the increase/decrease of x is defined as
Ax=1e-5 | .

Input the functien f(x).

EARB®EE
HESEECC

(8 O (F2)(CALC) (] [l (d/dx) |§xdquh3+4xa+|

F

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

2] e B S Idxdx(x*3+4xa+[
' H-Ba 3

EE

Inpﬁ! Ax, which is the increase/decrease of x.,

R

DEEEO
:’{_6: 3: lE '5:'-..
drdx CRAFHgH e+
S R~B5 37 1E -5

* In the function f(x), only X can ba used as a variable in expressions. Other vari-
ables (A through Z) are treated as constants, and the value 'currgntly assigned to
that variable is applied during the calculation. k

* Input of Ax and the closing parenthesis can be omitted. If you orhlt Ax, the calcu-
lator automnatically uses a value for Ax that is appropriate for the value of x = g,
which you specified as the point for which you wanted to determine the deriva-
tive. :

+ Discontinuous points or sections with drastic fluciuation can adversely affect pre-
cision or even cause an error. ’

+ Note that you cannet use differential calculation inside of a differential calcutation
term.



Differential Calculations

@3 AR Pressmg g dunng calculation of a differential [while tha cursor is not shown

on the dlsplay) |merrupts the calculatlon e

*+ Always perform 1r|gonome1nc mtegratmns usmg radlans (Rad Mode) as the
angle urit.

n
Graphing
-~ A-collection-of versatile graph:ng tools plus a- Iarge 79.x 47-dot
IR -.-d|splay makes it: 'easy.to draw-a variety of function graphs quickly

+gndieasily. This calculator is capable of drawing the followung types
of graphs.
_ *"Rectangular coordinate (Y =) graphs
* Parametric graphs .
o - e Inequality graphs fretnr e ‘

T eA s'ele_c‘_;t_i_on‘,'df‘:graph commands also makes it possible to incorpo-
rate g"raphing into programs.

1::.Before Trymg to Draw a Graph
2. View Window (V-Window} Settmgs

3. Graph Function- Operatlons
4 Drawmg Graphs Manual!y

A0

A
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1. Before Trying to Draw a Graph

| Entermg the Graph Mode

_On the Main Menu, select the GRAPH icon and enter the GRAPH Mode. When you
" do, the Graph Function (G-Func} menu appears on the display. You can use this
menu to store, edit, and recall functions and to draw their graphs.

STapNING Rl atind

Memory area
Use @ and (@ to change sefaction. .1..3:
ya
[EEL [DRAW
B @ D)

A (SEL) ........ Draw/non-draw status
(F2) (DEL)........ Graph delete
(DRAW) .... Draws graph

2. View Window (V-Window) Settings

. Use théView Window to specniy tha' range of thé x-and- y-axes ‘and f5'set the spac-
.- ing between the increments on sach axis. You should: always set the View Window
 mparameters, you want to, Use: before drawing a graph, Press GF] - [F3) to display the

"View Window. e T

1. Press B [E3 to display the View Window.”

fsarT) (F3] (V-Window)

el g g e Sl

" 1
| THaT | ThIG [5%e [Fet |
€& - & ! E

[F {INIT) ...... V|ewW1ndow iinitial settmgs o
F3) (TRIG) ...... View Window initial settings. usmg specn”ed angle unit

[F3} (Sto) ......... Store View Window semngs to View Window, memory.
(Rcly.......... Recalt View Window settlngs ‘from View Window memory
Xmin ..e.ovemeee... Minimum x-axis valus

Amax.......... Maximum x-axis value

XSCl .ue.......... Spacing of x-axis increments

2. Inputa value for a parameter and press . [eg. The calculater automatically selects
--the next parameter for lnput N T
« You can also select a parameter usmg the ® and @ keys

-maxi .
-0 1

’ |IHIT|THIG |£to |Rel

3 Input a yalue for &: parameter and press . The calcu!ator automatically selects
. the next parameter. for input. ;
rThere are actually nine View: Wll'ldOW parameters The remelnmg ihree param-
.1.ceters: appear-on the disptay when-you mave: the:highlighting down past the Y

.., . Scale parameter by.inputting values and preeejng__e[r:] or by pressing (&.

T T e

LI=lJindow
T ‘
max: !!E
L INIT[TRIG [Z%o [Rel
T L ST minimum valueg: bl T T
Tmax......e.-..... T maximum valuss

Tpteh o Topitch oo

The fellowing ilustration ehows,t'he meaning of'each of'itrese parameters.

min

pich {r, 8) or
771 T e

max
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LULLLR - aD e

- 4.2 To exit-the' View Window, press (@],

. Pressrng @] wrthout |npunmg any vaiue afso exits the Vlew Wiridow.
ST e 67 R P (TRt I T i
. The followrng is the input range for View Wrndow parameters
—0.99E+97 to 9.999E+97
*You can input parameter values up to 7 digits long. Values greater than 106 or

* less than 10", are automatically converted io a 4-digit mantrssa (including nega-
tlve sign) plus a 2-digil exponant.

* The enly keys that enabled while the View Window is on the drsplay are: (@) 1o
IEII@)@@@[BEI@E]E][I]@@

[@). You can use (@) or E] to input negative values

* The existing value remarns unchanged if you inpuf a value outside the allow-
able range ‘orin the'case 6f illegal input (negative sign only without a vaiue).

. Inpunrng aView Wmdow range so the mrn e is greater than the max value,
- the axis is iivrted: : S et

* You can input expressions (such as 2x) as View Window parameters.

+ When the View Window semng does not allow display of the axes, the scale for
the y-axis is indicated on enherthe left or right edge of the dlsplay, while that for
the x-axis is rndrcated on erther the fop or bottom edge. :

« When View Window values are changed, the graph display i is cleared and the
newly set axes only are drsplayed

* View Window setting may cause megular scale spacing.

. Seﬂlng maximum and minimum values that create too wide of a View Window
 fange can resittina graph mads up.of disconnected lines (because porticns of
the graph run off the screeny); or in graphs that are inaccurate.

# The poirit of defléction' sometimes exceeds the: capabilities of the display with
graphs that change drastlcally as (hey approach the point of deflectron

. Settrng maximum‘and minimum vailss that create 1o narrow of a View Wlndow
range can result in an error (Ma ERROR).

. l Initializing and Standard.izing the View Window

OTo mrtlalrze the View Window
T a Press () [F3) (V-Wrndow) . (INITyto initialize the View Wrndow to the following

settings. e
Xmin =-3.9 Ymin =23 e
Xmax = 39 ] Ymax = 23

“xsel ) =1

" Yscl

i

| s

b. Press [@m [F3 (V- Wlnc!ow) [E] TFlIG) to rnmalrze theVlemedow to the follow-
ing settings. ‘

Xscl = 90 Lo Ysel =05 - o 5,
Rad Mdéde’ ”"‘M R !

Xmin  =-6.28318 :
s MXmaX ‘; 628318, - 0

Xscl = 1.57079
Gra Mode -

> =—400

(max =" 400
Xscl = 10

It inne

+ The settings for Ymin, Ymax, Ypitch, Tmin, Tmax and Tpitch remaln unchanged
when you press [Fal (TRIG).

a Vremedow Memory v

You can store a set of View Window semngs in Vreerndow memory iorrecall when
youneedthem. . ocis. :

*To save View Window settings‘: -

-While the View Window setting sereen |s on the drsplay, press [ (Sto) to save the
“Gurtent setlings.
« Whenever you save View Window sethngs any settlngs prewously stored in
memory are replaced. .

oTo recall View Window settings
*+ While the View-Window setting screen is on the display, press . (Rcl) to recall the
View Window settings stored in memory.

» Whenever you recall View Window setllngs the settlngs on the Vlew Window are
- .replaced by the recalled settings. [~ i

UJ'.'.._”Z‘.‘ . [
. You can change View Window seﬂrnge ina program using the- followrng syntax,
View Window [Xmin value], [Xmax value], [Xscl value], -
[Ymin value]; [Ymax value], [Yscl value], .
[Tmin value], [Tmax value], {Tptch valug] i

Lo

E4
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Graph Fu nchon Operatlons « You will not be able to store the expression in an area that alfeaay contains a

parametric function. Select another area fo store your expression or delete the
existing parametric function-first. This-also applies when storing inequalities.

You can store up to 10 functions in memery. Functions in memory can be edited,
recalled, and graphed. The types of functions that can be stored: in mermory are: Gt Ll T S
rectangular coordinate function's; parametric'functions; and inequalities. 'To store a paramemc fuﬁctl‘on

T e

Example Yo store the following functions in memory areas Xt2 and Yt2:

W Specifying the Grapﬁ“fype

i

Before you can store a graph function in memory, you- must-first spemfy its graph ;:g ::;1.;.
type. E . ; -
. While the Graph Function Menu is on'the’ dlspiay. press [} to dlsplay a Graph - & [EZ]{Parm} S G—Func *Faram
Type Menu. . WNET el .: (Specifies parametric expression.) e
& . | e ’ : B I AR SN R o TE ST N LTI WEL3r
‘ [or= frarm afenitijs G-Func :Param
' G0 e i ’ : Inputs and stores x exprassion; HLZ2EZsin T
ED (Y =) ......... Reclangular coordinate graph IE' IE = (inp b L ). A =
(F2 (Parm) ...... Parametric graph o ‘ R ‘ ;
bz fhant e e S CEIIEE - S ',E Func _:Param
= G | s | (Inputs and stores y expression.) RL2B3=in
EERER KE K ‘r'tEEScc-s T
(Y 2) Ve Y > f(%) Inequality ; : ; R
w v iy BN 1 O ) I (| & B B : ’
EB (Y <) oo, Y < fla)inequality " i R L - *:You will not be able to store the expression in an area that already contains a

Y 2 f (R inegquality v e e
Y s f(x} inequality

no i ert s st [Fg (Yz)'
CFACY ) e

rectangular coordinate expression or inequality. Select another area to store your
expression or delete the existing expression first.
R I IR R S T Vi

| IR TN SR P VR F TR
Fress [B] to retum fo the previous menu- - . .+ *To store an inequality
! !
e ‘ ':"2'. ‘Press the function ké)} thantc'orre’spo‘ndsto t‘hel—graphtylé;fou want to specify. Example  To store the foliowing inequality in.memory areé Y3:
i S O Rma e e v PR DT B e e e
B Storing Graph Functions' =~ 1 412 |
: . _ . = BEIEIE(Y=) . [G=Func_:¥z=
*To store a rectangular.coordinale function (Y =). . ., Specteaniequaity) U SRE=2HE
cnilizozr o (0= U7 Example. - uToistore the followmg expressmnuln'memory area A4 H . @ E] @ Ui E @ W5 -
[T R e s ot sa e, A(INPUES @XPression.}, e o s e el A
_}' sz TET RN SR NTCH Gl IR BRI TR Oy IS '1"6.
R P 3 ) [ Ve Ve Tve
@@(Y frh R Gt ‘ .
(Specifies rec1angu|ar cocrdlnate co ok :
i e TS aies, £ expression;) i & T R G-Fumns Y3
DEHE @ o (Stores expression.)” .. YIEHE—ZR—5
4w (inpluts expression. .
P e 0] Lailme e Y&

(Stores expressicn.)

R
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STEPANO Retlliialied

"'.OTo'deleteafuncti'on' -

5. Press @ (DEL).

3 | Edltmg Functlons in Memory

-To edlt a funchon |n memory .

Example  Teo change the expressnon in memory area¥1 fromy 2¢? -5

toy=2x2— 3
: @ Dol ot e f R PR
(Displays eursor.) R
EE®®E e G-Fune tv=
. (Changes contents.) o Y 1=2KE=3_
. &= Coleraemn o e E—Fune Ty=
7+ {Stores new graph function.)

VIEZKE-3

1 'Whilé the Graph Function Menu is on the display, press @ or ®to display the
~eursor and move the hlghhghtmg to the area thaf contains the function you want
to delete. R R R LR

? [N o

3. Press E] (YES} !o delete the function far - (NO to abori the procedure with-
out deleting anything.

e

‘|.-..M-Drawing-a Graph - -

Before actually drawing a graph, you should first make the draw/non-draw status.

-To speclfy the draw/non-draw status of a graph

You can specify which iunctlons out of those stored i |n memory should be used for a
draw operation. R ', i :

- Graphs for which there is no drawirion-draw stétlis specntlcetlon ara not drawn,

I Example To select the following functions for drawing:

Y1 iy=2x2-5
Xt2:x=3sinT
Ye2; y=8¢osT e

Use the following View Window parameters.

Xmin Ymin ==5 L
Xmax o " Ymax =’ 5 i
Xsel =1"""  “yselt =1 o
Q0@ : [G—Func iy
{Select a memory area that contains a : Y1B2xE-5
function for which you want t& specify © - HLEESS in T
non-draw.) thEGDS T
: SEL BRANY
) 2 ~F o
ED(SEL) 6= Fung 9>
o Spedlly norvdrae) L [P EZRES
: o : Xi2B3s5in T
"Y1.283cos T
SEL - [DRAl
Unhrghhghrs -

[F3)(DRAW) or [
{Draws graphs.)

R Pfessmg ) or [ag) returns to the Graph Funchon Menu,

« A’parametric graph will appear coarse if the set‘hngs you make in the View
Window cause the pitch value to be too large, relative to the differential be-
tween the min and max settings. If the settings you make causz the pitch value

-|| - to be too smal relative to the differential between the min and max settings, on
¢ the;cther hand, the graph will take a very long time to draw.

4, 'D'lf'awing Graphs Manually

Afler you select the RUN icon in the Main Menu and enter the RUN Mode, you can

. draw,graphs manually. First press (@} [ (SKTCH) [F2) (GHPH)to recall the Graph
_Command Menu, and then input the graph tfunction.

- .(SKTCH)[E(GFIPH)

ED (¥ =) ' ~ [l
VR (Parmy . Parametric graph

erC
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B o e ‘ ¢To graph parametric-functions - - -~ . .
- S mmmm You can.graph-parametric functions that can be expressed in the followmg format.
)] (Y?) e Y> f(x) lnequallty: ) & FE [ ) oY) = (f(T) ™)
[ S — ¥ < flx) inequality : .8 _ 7
D (Y 2) e ¥ 2f(0) inequality : - _ R .
o @YD v Y S flx) inequality e Example_ To graph the following parameiric functions: |
T e e e e b K= To08T 200831 .
Press (B] to refurn to the prév‘iousihe‘nu,:;, e TR sty T einT = 2ein qT e RREEAC L
TR AR Use the iollow:ng Vlew Window parameters
OTo graph using rectangular coordlnates (Y =) . Xmin = 20 Ymin '
Yougan graph functions that can be expressed in the format y = f(x). Xmax = 20 Ymax.- = .12
- Xsel = 5 Yscl = &
Example Tography=2x*+3yv-4 : Tmin = e .
e Use the following View Window parameters. : i'j_ ) Tptch "'““36' et ‘
Xmin . =—5 Ymin =-10 . : B 1 “In the set—up screen, specify.the appropnate graph type for F- Type
Xmax = § Ymax = 10 '
Parm) = ey e - .
Xscl = 2 Ysel = 5 (e A (F2)( e
S TRCT R : . oo o |- 20 Set the defauit angle unit to radians {Rad), - :
1. Inthe set-up screen, specify the appropriate graph type for F-Tylpe. P . ; : s . i
R ' P . | ® @ [F3(Rad){Em i
() W (E (Y =)@ C . R o B '
. ‘ ) ’ : : . 3. Input the parametric functions.
2. Input the rectangular coordinate (Y =) expression.
Fg ; E sl ) () ) (SKTCH) BT (Cls) BB 5
. D §) [F4 (SKTCH) ED (Cls) ) Tls : ED(GRPH)E(Parm) Grarhtd. Ya=(T
ED(GRPH)ED(Y =) 2 a CEDEIEEmO. - cggll—-Ec%glET
el e e Brarh YSZREES ] o eeeEDaE@mn Nk
i 3 Press @] to drawth graph DS : - ) _ : R : t —_—
e Rt 4 Press’ B to draw'the graph. e o o

\ i / 4 @ '. (_\J

B I

E N RS T AN B R RN

“ e Yol gan draw graphs of the following built-iri scientific functions.

oT6 graph inequalitias -~ 77 o 0

*sinx ~COSX «tan x s sin~' x cosx v h - lh t b d h fol '
. R . i ‘ou can graph ine ualities that can be expr :
vanty  SE e egs .lne grap qu presse |n1 e Iownng four formats.
.10 .t .yt oy )’>fx)
L R *y<fx)
e i SRR *y2flx) |
View Window settlngs are made automatlcal Iy 1or bullt m graphs eysfix)

56 p—
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'5. -Other Graphmg Functlons

Example  To graph the inequality.y » x* - 2x - 6.

Plndanh e cUserthe following View Window parameters.

Xmin =-6 sYmin ==1000
Xmax = 6 - Ymax = 10
=.1

I-I(SKTCH)@(CIS)'. - [CIs

E(GRPH) B E(Y>)" a
HEEDESE EE.E!FH YoenE-Zx

3. Press [0 to draw the graph. "7V T

- The funcnons descnbed in this sechon fell you how to read the x- and y-coordrnates
"at a given paint, and how to zoom in and zoom out on a graph.

* These functions can be used: with rectangular coordinate, parametrlc. and in-
equallty graphs only.

-l ConnectType and Plot Type Graphs (D Type)

. You can use tha D- -Type setting of the set-up screen to specify one of two graph
* types.

* Connect type (Conct)
Points are plotted and connacted by hnes 10 create a curve.

. PIot
T Blinig are pliitied without Beirig connected

Graphing

- I-Trace B Ry T
With trace, you can mave aflashlng potnter along a graph with the @ @, @ and
® cursor keys and obtain readouts of coordinates at each point. The following
‘shows' tha dliferent types of coordmate readouts produced by’ trace

A Ceaibu b S il

o Hectangular Coordinate Graph . Parametnc Functlon Graph

. 3588 .
I'} 5.89UBH Y=5.2164

H=-'I 923  Y=g. 35964

lnequahty Graph

’ H--II.IEH ¥+ 19. EEE

T L (VO TR TR U B PR SO

#To use trace to read coordinates

Example  To determine the points of intersection fcr graphs produced by

thefol[owrng functlons - '”','
'S F y el
Y:y=—x+2

Swlo BTl Ude'thie following Vrew Window parameters

Xiin =257 ymin T =0
. ¥max =5 . Ymax = 10
xoo =1 e =

. 1. After drawrng the graphs press @ (TRCE) to make the pointer appear at tha far
o Ieft of the graph

L i
TR A o

{F(TRCE) [YI=XE-3

R : -‘-\-H_""
H=-3. 076 Y=E.MEH

. The pomter rnay not be v15|ble on the graph when you press [F1) (FRCE).
UJ Tioen . |!f‘, T RIER

122, "Ude’ B 1o move: the pomter o the first |mersect|on

’?®‘~ r® oL r|4 N VI=HE;3

xfy coordinate values—}R=-g.HB8 = Y=U.9552

—



ety OTApRINI

* Pressing @ and (® moves the pointer along the graph. Holding down either
kgy mqves 1he pc_)inter at high speed.

N 3 . Use @ and @ 10 muve l”e poanter between the two graphs
4. Use () 1o move the pointer to the other intersection.

M R

©-® IR

H I T948' ¥=0O.2215

« To quit the trace operatlon press [E] (THCE) agam o

»3crolling ) ;

" When the graph you are tracing, runs off the-display lorig either the x- or y-axis,
pressing the @ or @ cursor key causes 1he screen to scroll in the corrasponding
direction eight dots. )

* You can scrall_enly rectangular coordinate and inequality graphs while tracing.
You cannot scroll parametric function graphs.

. Trace can be used only |mmedrate|y aﬂer a graph is drawn. it cannot be used
after changlng the seftings of a graph.-

* You cannot incarporate trace into a program.

v Yol can lse frage on'a graph that was drawn as the’ result of an output com-
mand { ), which is indicated by the "-Disp-" indicatgr on the screen.

W Scroll
You can scroll graph along its x- or y-axis. Each time you press @ ®, @, or
@ the graph serolls 12 dots in the corresponding direction.
l Overwrlte e e e
’ Usmg the fo!lowmg syntax to :nput a graph causes rnult|ple versions of the graph to
be drawn.using the.specified values.All versions of the graph appear on the display
at the same time.:

*1 <function with one variable> (3] ) [T <variable names =
. <value> (3] <value> 3] .... <value> @

&

Graphing I ENIGE

X

Example  To graphy = A.:r2 3, substituting 3; 1, and —3 for the value of A

“M0g8 the' followmg Vigw Window parameters. -

Xmin =-5 Ymin =-10
Xmax = 5 Ymax = 10 -
Xsel! = 3 ...~ .¥sel -=" 2. -
i B F(Y =) _ ST .E"'FL’IHC:. =
o, (Specifies graph type.) ViBAXE-3, [A=3

L AEEBREEE . |[CECOEW - bR
,-m@@@@@m_, {l I

(Sto ‘_s expressmn ) ’

(Draws gragh.) o ‘l\ /

_____ \ \!j ;

+ The function input using the above syntax can have only one vatiable.
*+ You cannot use X, Y or T as the-variable name. .
* You cannot assign a variable to the variable in the functmn

= When the set-up screen’s Simul-G item is 'sét 10 “On? the graphs for all the vari-
. ables are drawn simulianecusly.
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- M Zoom . L
The zoom feature lets you enlarge and reduce a graph on the dlsplay

#Before using zoom
Immediately after drawing a graph, press @ F2 (Z0OOM) to dlsplay the Zoom Menu.

. EEFEZOOM)

[EoX EWPITH [oUT
P - B @ B3]
[ (BOX)} ....... Graph enlargement usmg "bGX 2oom
[Eg) (FACT)...... Displays screen for spec:flcatren of zoom factors
F) {IN) ......... Enlarges graph using zoom factors

B {OUT) ....... Reduces graph_.uei,ng..zegm,fac:tors
, [PRIG
_[E] (ORIG} ...... Original size & ®)

. Press [ to return to the previous menu

oTo use box zoom

With-box zocom, you draw a box on the display to specify a portron of the graph, and
. then enlarge the contents of the box.

;_Example  To use box zoom to enlarge a portion of the graph y = (x + 5)

{x +4) (x +3)

_ Usa the following View Window parameters.

Xmin =-8 Ymin =-4

Xmax = 8 Ymax = 2 .
Xscl =2 Ysel = 1 5

IR R N PR TE T A T

1. Aﬂer graphmg !he funcuon press -@] {(ZOOMY):

~7apn g

2. Press [ (BOX), a'nd then use the cursor keys (@, &, @ ®) to move the

screen. F'ress E8 _10 specify the Iocatlon of the corner. -

008 . o |l

=2, I:IEI: Ya-1

. ’3 ‘Use lhe cursor keys to move the pointer to the location of the corner thatis diago-

i naIIy across from the first corner.

@-@@-@

~

H==5e !llﬂ' ¥=|.0BBS

"4 Press (B9 to spemfy the location of the second corner. When ycu do the part of
: the graph inside the box Is |mmed1ately enlarged so it fills the entire screen.

@ ﬁw/

To return to the original graph, press [F3 (ZOOM) (B} F) (OHI'G).

dlrectly abeve the flrst camer.

I + Nothing happens if you try to locate the second corner at the same locatien or
* You can 86 Box zoom fof any type of graph

GO
*To use factor zoom

With factor zoom, you can zoom in or zoom out on the dlsplay, with the current

i pomter location being at the center of the new display.

e Use 1he cursor keys (@, @ @, @) to move the pomter around the display.

Example  Graph the two functions below, and: enlarge them five times in
e -y, order to determine whether or,not they are tangential: -
Vity =+ ) i) e =3y )
Y2:y=3x+ 22

‘o
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- R BTN
Y e E R ATH T ST P

> Use:the foIIowmg V:ew Wlndow parameters,

e “Xmin
‘Xmax’ = "8
Xsel = 5

-, 1. After graphing the functions, press [m) IEI {ZOOM}, and the pcumer appears on

the screen.

| EEEOOM)

S :/fd’/

‘ 2. Use the cursor keys (@, &, @ @) to move the pointer to the location that

- you want te be the center of the new display.

 @-@@-®

"3, Press [F3 {FACT) to display the factor specification screen, and input the factor

- tor the x- and y-axes.

-[EB(FACT) ' Fac.t,nri‘
g @@@ DT RS T AR R S nfoty . u]

4. Press (@) to retur Jq:mgjggéphs'{:;a_nd then préss & UN) to enlarge them,

E(N)

LRI St N R A T A URUS BUNR L AT SNV EINTII

This enlarged screen makes it clear that the graphs of the two. expressrons are not
tangenhal . . o .

[N

= I ¥ Note 1hat the above procedurs can also be used to reduce the size of a graph

(zoom out}. In'step 4; press . (OUT

21PN dbiaidiaind

" »T6 initiatize the zoom factor
- Press -5 (F2) (ZOOM):. [E} {FACT} ([F1) {INIT) to. |n|t|a||ze the zoom factor to the

L.In_ihe STAT, GRAPH or TABLE Mode,

* The above procedure automatically convarts the x-range and y-range View Win-
dow values to 1/5 of their original settings.

* You can repeat the factor zoom procedure more than once to further enlarge or
feduce the graph.

ol

following semngs ) ) i
Xfct=2 Yfct=
"2 Yol cén use tl‘fe'"féilo'wririg syntax to incorporate a Ifaciq;}'_;oom operation into a
program.
Factor <X factor:-, <Y facior:-
» You can use fasior zoom for any type of graph

M Sketch Function

The sketch funchon lets you draw |InES and graphs on an existing graph

» Note that Sketeh function operallon in the STAT, GRAPH or TABI..E Mode is
different from Sketch function operation in the RUN or PRGM Mode. .

sBefore using the Sketch:Function, -

. Press [ {SKTCH) to display the sketch menu.

Voot

- (G [F{SKTCH) v v o L
1 Fiotlline
G | B

) (CIS) .......... Clears drawn line and point B H &

* {F3) {Plot

iDispIays'pIot menu

(Line) . "Dlsplays!lne menu
e s [ertazti . |
. (Vert) ........ Vertical line B &2 ®
[F2 (Hzl)......... Horizontal line j

" Press (&) fo return to the previous menu

" lithe RUN o PRGM Mode 7 T

(F4) (SKTCH}




FT -y

*To plot points

i_,_;-:';"@@"@:' T [\[ﬂl'

= Other menu items are identical to those in the STAT, GRAPH, TABLE Mode menu.

. The Sketch function lefs you draw linés'and] ploi posnts ona graph thatis already on

the screen.
All the examples in this section that show operalions in the STAT, GRAPH or TABLE

_‘_.Mode are based on the assumption | lhat the followmg functlon has already been
" graphéd in the GRAPH Mode,

x(x + 2)(x 2)

AR

‘Memory Area _Y1
iy

The fallowing are the View Window parameters used when drawing the graph.
Xmin Ymin = -5 ’
Ymax =5 .
) 7, Yscl '

Xmax .
Xscl ,

[P

In the STAT, GRAPH of TABLE.Mode ™ .
Example. “To plot a point on the graph of y =x(x +2)(x - 2)

1. Afier graphing the fun.ctidﬁ,'disblay thie éketch fnén‘u and ‘perfdrm the following
operation to cause the pointer to appear on the dgraph screen.

" (= [E3) .(SKTCH)(E](PIot}
P RN S PN £ : :
2. Use the curser keys (@ r® (ON ®) to move the pmnter tha locations of the
points you want t¢ plotand press, @ 10 plat.,

* You tan plot as many points as you want.

_|#=1«D3EE  ¥=1.95E5

I * The current x- and y-coordmate values are asmgned respectlvelyio variables X
and Y. s

A
In the RUN or PRGM Mode. : e ! '
The following is the syntax for ploﬂmg pomts in these modes. -

.. Plot <x-coordinate>, <y-coordinate> B

Example  To plot a point at(z2)

.Use the following View Window par\amatera e

15! Afterentenng the HUN Mode dlsplaythes stoh menu al

operation.

. EESKTCHIEICHE -
‘BEPDDE

‘2.‘Press‘@]:. o :':

. cT e

+

HW=2.0512. Y=2.1739

. = You.can use the cursor keys (@ @ D, @) to mave the pomter around the
screan. PR
+ If you do not specify coordinates, the pointer is located in the center of the
graph screen when it appears on the display. - !
» If the coordinates you specify are outside the range of the View Window param-
“eters, the pointer will ot be on the graph screen when it appears on the dis-
play. '
-« The current x- and y-coordinate values are assigned respectively to variables X
and Y.

F3rd
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*To draw a line between two plotted pomts RHAT
In thé STAT; GRAPH of TABLE Mode™* =i & i
Example To draw a Ime between the two pomts of inflection on the graph
ofy=x(x + 2)(x -2}
I
1. After graphmg the functlon d|splay thé'skeiteh menu and perform the following
operatron to cause: the painter to appear an. the graph screen,

- .(SKTCH JED(Plot) .

B Lise the cursor keys (®.® @, ®)1 to meve the polnterto one of the points of
inflection and press [ to plot it. . :

Ce

e @ @@ @ s e ;

=-1a153- Y=3.0434

3. Use the cursor keys to move the pointer to the other poant of |ntlect|on and press
{&8) to plot it.

e Y

H=la 1530 Y=-3.443

74 Display the sketch’ menu ‘and-perform the following operatlon to draw a line be-

tween the two points. -

@.(SKTCH -(Llne)

o

i

-, {#=1.1538. ¥=-3. 043

"In the RUN or PRGM Mode R N

Example Todrawa hne perpendlcular to the x-axns from point {x,y} = (2 6)
- - on the graph y = 3x oo .

Use the following View Window parameters:

Xmin =-2 Ymin = =2
Xmax = 5 Ymax = 10
Xscl = = 2

i Ysel

.1, After‘drawing the graph;.use thei procedure under “To-plot poi:nts" to move the

pointer to {(x,:¥) = (2,.0), then 'use the cursor key (@) to move the pointer on the
graph y = 3x.

... B FESKTCH) E{Plot) .
00 @~

w=c.038U; V¥=E.[RHGY

2. Display the sketch menu-and:perform the following operation to draw a straight
line between the two points. :

&3 .
[FE{SKTCH)[Fa}{Line) B2

A
* The above draws a straight fine between 1he current pornter tocation and the
previous painter location.

v
TR R

»To draw vertical and horizontal lines

The procedures presented here draw vertical and horizontat lines that pass 1hrough
a specific coordinate.

In the STAT, GRAPH or TABLE Mode

Example  To draw a vertical line on the graph of y ex(x +Hx-2)

1. After graphing the function, display the sketch menu and perform the following
cperation to display the pointer and draw a vertical line through its current loca-
tion.

[Fa)(SKTCH)(&] [F1) (Vert),

&9



e b s~

2. Usethe @ and ® cursor keys to move the line left and right, and press &4 to
draw the line at the current Iocatlon

H=d. 051 E- =0
#[+1 {feTo draw a horizontal ling, simply press (F2) (Hztl}in place of IE] (Vert), and use
i -vthe @ and &cursor keys to move the: horlzontar line on lhe display.

_ In the RUN or PRGM Mode
"Thg following is the syntax for dltawin'g'\}értical and-horizontal lines in these modes.

‘»To draw a vertical line
Vertical <x-coordinate>

*To draw a horizontal line
s i v Horizontad: <y-coordinates. .. - .,

_®To clear drawn lines and points

.The following operation clears all drawn lines ancli‘b'éints from the screen.

"] “In the STAT, GRAPH or TABLE Mode

“'Lines and points drawn using sketch menu functions are temporary Display the
~sketch menu and press [F1) (Cls) to clear drawn lines and points,; Ieavmg only the
orrgmal graph.

PR VTR S AR I TR el e An
In the RUN or PHGM Mude

The following is the syntax for clearlng drawn Ilnes and pomts as well as the graph
itself. .

e | u;ﬁ'ﬁ:EXE.,i

70

Table & Graph

The Table & Graph menu makes it possible to generate-numeric

itables from. functions. stored inimemory-You can also use multiple
- functions to'generate tables. Since Table &:Graph uses the same

list of functions that the GRAPH Mode uses for-graphing, there is

no need to input the same functions in different modes. .

* You can specify the range and increment.of values assigned to
variables for table value generation.

2. You can assign list.vaiues to variables.,

« In addition to graphmg of stored functions, you can also plot table
values generated by Table & Graph itself.

- .. .»Table values can be-assigned to a list. -

1. Storing a Function
2. Deleting a Function
3. Assigning Values to a Variable
4. Genératihg a Numeric Table
5. Editing a Table

. Graphing a Functlon ' _
‘ :wAssngnmg Numeric Table Contents to a Lnst



T2

P&

P.52

* & “functioh youwant to delete::

TADIGC dilld =l dpril

To enter the Table Mode, press (i) to display the Main Menu, use the cursor keys to
select the TABLE icon, and then press [Bg).

1able and Graphn gegielicigsy

T=Fumne %=

P

?3:
ISEL [ﬂ'ﬂ}]:ill'ﬁk_

This is the initial Table Mode screen. To generate a table, you must first specify the
variable range,

[SEC [TREL

The menu at the bottom of the display looks like the one shown here when the Var
itemn of the set-up screen is set to a list name (indicating that variable values should
be obtained from a list),

1. Storing a Function

..Example . To store.the function y =3 x* - 2.in memory-area Y1,

i.Usé @ -and (® to.ove-the. highlighting in the TABLE Mode uriction list to the
.memory area where you want to store the functlon Next, |nput the function and
O p:ess @] to, store it . R o :

BT : P .

Press Fa (DEL). 3
Press [F1} (YES) to delete ithe’ elécted fnction or” - (NO} to Bbott the delete
operation without deleting anything.

The procedures for storing and deleting functlons are |dent!cal to those used inthe
GRAPH Mode. B

3. Assigning Values to a Variable -
You can use either ane of two methods to assigﬁ vélﬁeé to.a“var.iable Vaulomatlc

assignment within a specified range, and assignmént of valies from a list. The stand-
ard default method is automatic assignment within'a specified | range.

(oY

oTo assign values automatically within a specified range

Example . To assign values from -3 to 3 in |ncrements of 1 {seven values
T “total) - C
‘EEaNg "‘ o
@@@@@m@ Table Range
|strts -3
o End " 3 3
/ Ftiohks 1
St s Variable start value
:End: ................ Variable end value

. Increment

: ptch: [

To interrupt automatic assignment of variables and return-tothe function sterage

screen, press [ .

**...#To assign values from a list

Préss @] 1o display the set-up screen.

- GRED

—Func 20
e . L Slmul-:-E:fo
Anale  iRad
DisrlaviNrml
" EHHHGILiStiILiStEILiSti

S necessary. you ‘cari press [B)'to dlsptay ament of oiher Ilsts (4 5, 6) The follow-
; |ng shows.the- operahon requwed to select List 6.~

B T YT V.
S e e e s S i 1 -GE0Ff
L r e e, o|BmAle iRad
R C Diselaws Heml

. [Listi[Lizt5[ListE

*. Aftermaking the set-up scrash setting yol want, préss 1o return to the Function

List. Note that the [RANG] item does not'apgéar in the function key menu at the
bottom of the screen when a list is selected for assignment of variable values.

B T TR T A Y

-y
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"4, 'Genera'tin'g a Nu’me’ric Table

74

o

~use and then press [Fi (SEL) to select it

<. The “=” symbals of selected funclions are hlghhghted con the dlsplay Yeu can select
_ more than one function for table generation.

Beiore actually generatlng a numerlc table yuu must first select the functions you
want to use,

Use the (& and 3 cursor keys fo move the higt ghnng to the function you want to

‘In thls, dusplay, Y1 and Y3 are selected.

T—Fun-: Y= 1

‘ ' |_sm. Iﬂﬂlﬁllrns
’
. .Press_[F4) {TABL} or. (85 to generate a. numerlc table
A P T TSN RS N fE 'E 3
oo, | [FormEIAPE-CONIG-FLT
i

’ -y_ I_n jhis example, values are assigned automaticaliy.

B ; :Th|s dlsplay shows the generated numeric table. Though this exampie display shows
*- only the-values for function Y1, values for function ¥3 were also generated.

.- Bach cell can hold up. to six dlglts (negahve sign takes up.ong d|g|t)

You can move the.cursor.around the table: using the! cursor (&, ® &, ) keys.
The following peints apply to cursor position and movement.

* The value contained in the currently' sefectsd céll appears at tﬁe bottom of the
display, with all current display aftributes (number of decimal place, number of
significant digit, and exponential display range settings} applied.

* »-Moving the cursor off the screen causes the table to scrolf wheh there are cells

_ off the top, bottom, left, or right .

«'When the cursoris located In any function value cell (Y1, Y2, etc.), the function is
shown at the top of the display.

* If you change a.value in column X, the correspondmg functlon value is automati-
cally updated using the new value for X .

To refurn to the Function List, press [E] (FOHM}.

|" 5;Editing a Table

"o retiim fo thie Function List, pres's @i,

lable-and Graph gejEivicgs]

You can use the editing scresn to add iinss o or delete lines from an existing 1able.

""“Prags [F2 (ROW o display the Table Ediliig Menu.

EB(ROW) -~ ite T T |
| GEL [INZ [ADD
B B B
(F (DEL) ........ Deletes line where cursor is iocated. -
F2) {INS)......... Inserts new line where cursor is located.
Insert new line below line where cursor is tocated.

SRR ERE T S M

| ﬁ_i?s";f'G:raphing a'Function

You car' use the two following function keys to produce a graph usmg the numeric
fable currently on the screen.

B IEI {G-CON) ... Graph with connected plot points
+[E4] {G-PLT)..... Graph with plotted points {unconnected)
. Note that you can also produce a G- PLT (.) ‘graph by pressmg [Ed while a

o . numenc tab!e |s on the screen.

Example To graph 1he function Y1 = 2X, whose table of numerlc values is
currently on the screen :

{-H;E '.'l::_l

-3
[FormEIAPG-Con[G-FLT
'

[Fa)(G-PLT)

FI(G-CON) ; /

-c
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Graphing a table whose values were generated using more than one function causes
the graphs of all the functions to be drawn at the same time. You canset x- and y-axis

_ parameters usrng the View Window.

Press &) ¢ - (ERE return ta the numerrc tahle screen from a graph. Pressing )
again goes back to the graph You can use . 16 switch belween the graph and its
table as'fong as you do not clear the graph.. - -

7 Assrgmng Numerrc Table Contents to

_a Llst

R [N By Ceh

' :You.can assign a; column of values irorn a tai:le :nto a list. Simply use @ and @ to

move the cursor into the column whose values you wani'to copy. The cursor can be
in any row of the column, The copy operairon is performed by. pressrng - to dis-
play the Option Menu, ‘and then pressrng A=) (LMEM) a

@ (D (LIST) {3 (LMEM) : '-.-'1-2#:

lﬁmlﬁlﬁ'
B B B &\

-
“lUse the frst functron menu to coyy the column s values to List 1 ((F1)) to List 4 {[F4)).
To copy to List 5 or List 6, press IE] and then @] (Lrst 5) or @] (List ).

[
;

L] ‘ = ’
List Function
Alistis a kind of container that you can use to store multiple data items. .
This calculator lets you have up to.six lists in memory, and their -
contents can be:used'in arithmetic calculations, statrstlcal calcula—
trons and for graphrng L ‘ o

Elernent number Drsp.'ayrange Cealt Colump ="\
T tlist1 5] st 2 List 3 List 4 List 5 _ List:§ —}—List name
i 1 < 56 107 _} o 3.5 4 1 N
; 2 37 76 0 6 0 2
by 3 21 122 || 0 2.1 0 4
h 4 69 a7 0 44 2 8
5 40 208 10 3 0. 16 -
[ 48 48 0 6.8 3 3z - :
Row
7 93 338 . 0 2 9 64
8 .30 49 - 0 8.7 0 128

Edrtrng and Rearrangmg Lrsts
3. N,Manlpy_lgt_mg List Data .
s 4 Arithmetic Calculations Using Lists
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M List Data Linking 1. List Operatlons
. ) Select the IIST icon in the Mam Menu and enter the LIST Mode to input data into a
op"eration . : . Graph 3 Irst and to manlpulate list data. , L
List opt-sration I

tTo input values ene-by-one
Example; p ¥

List1 +List 2
{1,2, 3} +{4,5,6}

Use @ and @ to move between lists, and @ and ® to move between cells
List1+3 :

inside of a list.. LU T

. The screen automatically scrolls when the cursor is located at the edge of the screen.

Graphing with
fist data

Example:
¥i=List 1x

List internal operations

SRT-RISRT-D

[List 2

LU NI =
. amuwm

EAE A

SET-A|FRT-D

Copying fable result toa list

YWZ=3KE
Rl

- ‘EE List I|List &
. ‘ : SR .r I-E] L K N 3l
oo . ‘ . R e : e s e ] el
ERTA[SETL : S DI o : 5 T R A B
o S N T B Bx |FormEPE-CoRlGFLT ;

i Ew T YA |[ERTASRTD

- List data can be assigned toa FELST) - -
+ variable for generation of a table ' |]iIl§l 2, The curser automatically moves down 1o the next cell for input.

(defined using set-up screen). . . . .
- [EB(LMEM), , - Let's continue our exarriple by inputting the values 4 and &.

, (@ & B &

Il LiZtE I Li3tE.
' T[T spedific selected data can
be copied 1o a list.
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LISt Funcilion

#To batch input a series of values

1. Use @ to move the cursor to the Elst name.

S o T R R S

@@@@

i P " (R

2. Use @ or ® to move the cursor to anotherfist. & @ 7

- a! Press B [0, and then input the values you want, pressing [3] between each
... one.Press (O] after inputting the final value.

List 1] L
o 3
4

5
{6:7.8}

mlnfolalalololeln

W —

4. Press 1o store all-of the values in your list.

[

. Remember that a comma separates values, so you should not |nput a comma
after the final value of the set you are inputting.

‘|- Right: {34, 53, 78}
' Wrong: {34, 53,78,}

2 Edltmg and Rearrangmg Lists
B I Edltlng List Values CHGD L

: !To change' a cell value

.;.:Mse @ or # to move the cursor to the cell whose value you want to change Input
“'the hew value and press [Bg to replace the old data with the new one.

List Function RE#gETaIgs

ureTodeleteacell o - : L
- 1. Use @, &, @, or ® o move the cursor to.the call you want to delete.

/Y [Lizt 1List 2
: I 3 B
‘ 2| I 1
3 g B
: 4
TET-R[ERTD

Y Presg to d\isbllay FhBCe", ‘Op?f%ﬂ.i_c,fﬁ Menu, e

1]
- [DEL [[EMIHE
D
3. Press [E] (DEL} to delete the selected cell and cause everythlng below it to be
shifted up. T
. E(DEL)

[EC IR TS

+ Note that the above cell delste operation does not affect cells in other lists, If
the data in the list whose cell you delete is somehow related to the data in
. @eighboring lists, delsting a cell can-cause related vatues to become misaligned.

votfer o

o To delete all cells in a list
oy 1o Use @, @ ROR @ lo move the cursor 1o the name of the list whose cells
T you want to delete.

o2 m [

[FRTA[ERTD
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2. Press () to display the Cell Operation Menu (if it is not-already displayed).

SR o e
1E]
2 5
‘ i
v [oEC [[HENIRE
. =

3 Press 2 (DEL-A). The funcﬂon menu changes to confarm whether you really
want to delete all 1hé cells inthe list. =

B J mh

' EB(DEL-A)
YES Mo
F ;

"4 Préss ) (YES) 16 delete all'the cells in the selecied I|st or @ (NO) 1o abort the

delete operation without deleting anything.

EN(YES) List &

i FrRTAERTD

"Use @, B @ oF (& to mdve the cursor o't Iocation where you want to insert

the new cell. In this example, we will reinsert a cell conlamlng the value 4, which we
deleted above. et I

1. Press (&) to display the Call 6pér’éﬁon' ! [A‘{Ef it-'fs nd’t-air‘eady‘ displayed),

. 2..Press [[) (INS) to insert a new cell, which contains a value of 0 causmg every-

thmg below it to be shifted down.

‘@('NS) , Ligt ([List @

Qe

List runcuon I=|E|l"ﬂ- '.J

3. [nput the value you want into the new cell (4 in our example) and press [Bs.

R R N T W T
| E|
2 |
3 ‘ B
o
) |DEL LEL JFRE
i T No:e that the above ceII |nserloperat|on does notafiect cells in otherlists. If the
§ data In the list where you insert a cell is scmehow reiated to the data in
neighboring lists, inserting a cell can cause related values to become misaligned.

n Softing List Values

*You can'sort lists into either ascending order of descending order. The current cur-
sor location does not matter in the following procedures,

] oT6: sort a single list

Y. Ascendmg order | i

.-1.; While the lists. ase on the screen, press [E] to dlsplay the. Operation Menu and
thenpress@ (SHTA) Cn e i

- [E]F(SRT-A)

-3 LI LA fo

‘Haly Mans Lists7iH)

.2, A.'I"hgfprompt ‘How Many Lists? (H)” appearS"t‘o:"aék how many lists you want 1o
sort. Here we will input 1 fo indicate we want to sort only one list.

CILE
Select Listil)

i

3.dn response to the “Seleet List (L) prompt, input the number of the list you want to
sort. Here we will input 2 fo specify sorting of List 2.

BERNE O

W -

.

{SRTA FRTD

£3
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e 'the relatwe relahonshlp of all !he

=lot TurieLuurni

 Descending order I L R AL
Use the same procedure as that for the ascending order scrt. The only difference is

’ that you ‘should press [FZ} (SRT-D) in place of [F1) (SAT-A).

*To sort multiple lists

. You can link multiple lists together for a sort so that all of their cells are rearranged in

- accordance with the sorting of a base list. The base listis sorted into either ascend-

ing order or descending order, while the cells of the linked Ilsts are arranged so that
WS |s malntalned B

’As’cending order
1. While the lists are on the screen, press [F1} {SRT-A).

ENERTA) oo b List 3
) : : N 3 q

E 1 al-
u 1

s H*? :
 How Mans' Lists?(H)

"'t 2. Thé prompt “How Many Lists? (H}' appears to ask how many iists'you want {o

sort. Here we will sort one base listlinked 16.orie oth&r list, so w'e should input 2.
' E"|E'Ct EESE' LISt[B]

3. In respanse to the "Select Base List (BY” prompt, input the numb'er of the list you
want to sort Into ascending order. Here we will specify List 1.

OE

I Sele-n:qt Second List{L}

4. In response to the “Select Second List (L)” prompt, mpul the number of the list
_you want to link to the base list. Here we will specify List 2.

(26

N
I

[FRTAETD

The values in List 1 are sorted into ascending order, and the cells of List 2 are also
rearranged to keep the same relationship with the List 1 cells.

" 'Descending order

Use the same procedure as that for the ascending.order sott. The dnly difference is
that you should press {F2) (SRT-D) in place of [F1] (SRT-A). '

LISt runction W

3 Mampulatmg List Data

Llst da1a can ba used in anthme!lc and funchon calcula!uons There is also a collec-
<‘tion of powerful list data mampulatlon functions that let you do the followmg

e Countthe number values (Dlm) o
. Heplace all cell values with the same value (F|II)
* Generate a sequence of numbers (Seq)

* Find the minimum value in alist' (Min)-: <

177, * Find the maximum value in a list (Max}

-» Find whlch of two lists contains the smallest value {Min)
. VFlnd which of two lists contains the greatest value (Max)
= Calculate the mean of list values (Mean}

- 'C;'élg':ﬁlate the mean of values of specified frequency (Mean)

+ Calculate the median of values in a list (Med)
« Caloulate the median of values of specifies frequency (Med)
. Calcuiate the- sum of\values ina Ilst (Sum)

' i SISO Li

You use. !lst data rnanlpulatlon functlons in, the RUN STAT, LIST, TABLE or PHGM

Mode.

B Accessing the List Data Ma‘nipulatidn Function Menu

All of the following examplas are performed aﬂer entering the RUN Mode.

Press (@ and then [F1) (LIST). Th|s menu has thrae pages and you can advance to
the next page by pressing [&]. o ;

Nofe that all closing parentheses at the end of the following operations can be omitted.

“+-The number of cells that contain data in & list i Galled its “dimension.”

Example - To enter the RUN Mode and count the number of values in List 1
- {36, 16, 58, 46, 56)
' ED(LIST) [E3)(Dirm)
) (List) (1) 8

Dim List 1

faL
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*#To replace all cell valies with the same value {Fill)
[P El (LIST) Fa (FrII) <va!ue> ™ F1 {List) <I|st numher1 6> (1) B9

Example To replace all values in: L|st1 (36 16 58, 4E 56) with 3

LIS1 I'UI"ICIIOI‘IW

@-E“'-'ST)-(,F,'_"),._,.‘A _ ‘,..,F111':3 LCist 1
B D ELsH @ e

Done

The following shows the new contents of List_l. T

#To generate a-sequence of-numbers (Seq)- -
m [ (LIST) B Fi) {Seq) <expressions> (3] <variable name> (¥)
<start value> (] <end value> (1] <ircrement> [ . @

e The result of this' operauon is also sfored in Ans Memory

Example ~ To input the number sequence 12, 67, 112 into a list

Use the following settings.: .

e Variable:x . .
ey Starting value 1

’ Ending value: 11 :

solnerement: 5 e L ey i el

0 & E(LIST)EI FI(Seq).

Fi)(LIST o [GeaiRE R 1T
HMBEOHODNONEE | .30

" |Ans

=

~ 1

Spacifying an ending value of 12, 13, 14, or 15 produces the same result as shown
above, because all of them are less than the value produced by the nextincrement (16).

The resulting sequence is input into Ans Memory.

g

IR EATHR MR BRI

- #To find the minimum value in a list {Min) ~
- P [EY) (LIST) . IE! (Mm) (=) {El [ (Llst) <list number1 6> (1) . [T}
Example Ta find the minimdm value ln Lrsl 1 '(36. 16, 58, 45, 56} .

- ENED ELIST) ) B M) |M.in(Lt5L ip
CEBICDE, 16

-To find the maxrmum value ina Irst (Max)

2 Use the same procedure-as when finding the mlnlmum value except press F3 (Max)
in place of [ (Min). R

-To fmd whrch of two I|sts contalns the. smallest value (Mm)

- W . FLISTY B B (Mn)y BB F (Lrst) <I|st number1 6> 1]
-+ {71 {Listy <list number 1-6= D) B9 -

» The two lists must contain the same number of values. If they dont an error (Dim
_r-EFlFlOFt) OCOUIS. ;¢ oy rm 7 he
% The result of this operatron is also stored in Ans Memory

i .
Example To find whether List 1 (75, 16, 98, 46, 56) or L|st2(36 89, b8, 72,
-1 L :67) contains the smallest value | .-~
g @ E)LIST)R] B Min). o -
BEELDE S
@(Llstl@@ T

. [MintCist oI
il

.::_ '@

*‘aTo find Which 6f two lists contairis the greatest value (Max}

. . Use the same procedure as that for the smallest value except press [F3) (Max} in

place ot @] (Mln)

. The two lists must contam the same number of values If they dont an error (Dim
EFtFlOFl) oceurs. ... o - g T !

. -To calculate theé mean: of list valugs (Meah) |

m IE] (LlST) - . {Mean) [E] [ @] (Lrst) <list rumber 1-6> 0] B2

a7
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“"Example’’

a Examplla

' ‘ EFlFlOFl) occurs

s \-u.

Example  ‘ To calcufate the mean of values in List 1 (36, 16, 58, 46, 56)
- EEWEUSDRIEMean) - [Haan(List 17
P 42.4

EEBUDRE

. #To calculate the méan ‘of values of Specified frequency (Mean)

This procedure uses two lisis: one that contains values and one that contains the
rumber of occurrences of each value. The frequency of the data in Cell 1 of the first
list is indicated by the value'in Cell 1 of the secorid list; etc:

1.5 @ Thé two lists must contain the.same number of values If they dont, an error {Dim

ERRGCR]) occurs. e

M (F1) (LIST) (=] [F4) {Mean) (&] &) [FD (List) <list number1-6(data)>
.. 7] (A (List) <list number-1-6 {frequency)> -] B8

“To calculaie thé mean of values in List 1 (36, 16, 58, 46, 56), whose
frequency is indicated byList 2. (75 89,98, 72, 67)
B B FR(LIST) (] [ (Mean) Mean{L1sL 1L
IEI@[E](Llst)E]EE](LIEt}@@@ st 2}

42, 87421297

aTo calculate the median of values in: a list (Med}

. B 6 UST) & B 6 (Med) B (Us1) <listrumber 1-6> 0 (&)

To calculate the" median of values m List 1(36, 16 58, 46, 56)
BEIEUSIEEE M l'[edlan(ust 1
© BELs D01 E ) 45‘

oTo calculate the median.of values of specified frequerlcy (Med)

This pr(:lcedure uses two lists: one that contains values and one that contains the
number of cceurrences of each value. The frequancy of the data in Cell 1 of the first
list is indicated by the value in Cell 1 of the second list, etc.

-+ The two lists must contain.the same number of values. lf they dont an error (Dlm

- El (LIST) - IE] [E] (Med) |El [E] (L|st) <I|stnumber1 6 {data)>
[E,] . (List) <I|st number1 6 (frequency) | B

To calculate the median of values in'List 1 (36, 16, 58, 46, 56),
whaose frequency is indicated by List 2 (75, 89, 98, 72, 67)
WERELSTIEIRIEMed) - . [Median(List 1
. DBDEBBDE . [List 2

Example

Example

Numeric Value

*To calculate the stimi 'of values ina llst (Sum)
' @H 6 (LST) &) & B3 (Sum) & [F (List) <list number 1-6> £
To caleulate the sum of values in List 1 {36, 16, 513, 46, 56}
|

K W ELISTE) IEI @(Sum)
@ [ (List) (1) (5

ISum List 1
: 212

4 Arlthmetlc Calculatlons Usmg Llsts

You can; perform arllhmellc calculations usmg two lists or one list and a numeric
value

P e ... Ans Memory
PList ) o
Numeric Value = |: ist :l

R T P

List ' balculatiqn results are
stored in Ans Memory.

M Error Messages .

+ A caleulation Involving two lists performs the operation beMeen, corresponding
cells. Because of this, a Dim ERROR occurs if the two lists do not have the same
number of values {which means they have differant “dimensions")

« An Ma.ERRCR occurs whenever an operatlon |nvolwng any two cells generates
a mathematical érror, N

St

M Inputting a List into a Calculation

“i:There are two methods.you can use 1o input a list |nto a calculaﬂon

Coi Tl T s

*To |nput a speclflc list by name

Example To |nput Llst E
1. Press (W io display the first Operation Menu.

* This is the lunction key menu that appears| in lhe RUN or PRGM Mocle when you
) press .

,[-;ﬁrm
B /@

an
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2. Prass [E] (LIST) to display the List Data Manipulation Menu.
.. [ED(LISTY. .. e e g

want to specify. -

List Function

3. Press [F) (List} to dlsplay the “Llst" command and |r|putlhe number of the list you

- FD(LishE
{Input List 6.)

*To d.irectl.y input a list of values

chizemu o b

22 4

it

248
The resulhng fist |: Jis stared in Anhs Memory. .

88

OTo assugn the contents of one list to another Ilst

" ke 'S . fo as&gn the ‘Sontents of oné [:st to another IlSt

Example 1 To assign the contents of List 3 to List 1

(e (1) {LIST) [El{List) (3] ) ) (List) T &8 -

a

D3N EE @@ 0.

Example 2 To assign the Ilst in Ans Memory to | Li51 1

@0 E) (LIST) ) Lis) B ) ) (B List) (D) -

" oTo mput a smgle list cell valiie into'a calculatlon
. Spemfy the esll number by enclosing it between M and @.

[0 I

i [ [ED(LIST) B (List) (2 6 (D @ &R [0 &)

€@

|.List, Et_

™" Y61 can also direclly inpit a fist of values Using' (1), (10, and (3. -

: 41 67
Exemple‘-” To i"ni.zltiply ListSI: :|by the tlst|: ] :l
o o G O e e aF,

-IEI(UST)E](LIH)IE]IE-E]-LTJ@EI@@EHEE]

i.In place of [EY) (List) (3] operation in the above procedure, you could mput [ETi ] [E]

Example " To calculate the sine of the value siored in Cell 3.of List 2

¢To input a value into a ‘specific céll

j b
| Recallmg LlSt Contents

Example To recall the contents of List 1
FH FEWIST)E)(Lish @D Eg: v

* The above operation displays the coritents of the list you spemfy and also stores
them in Ans Memo:y You can 1hen use the Ans Memory contents In a calcula-
tion.i gin st boooro i Tl Lo ’

' BN

*To use list contents in Ans Memory ina calculatton i

Example To muktiply the' list'éonteh "'ln Ans Mem ry by 36

B [E{LIST) (D (List) 60 ) () (2) (6] B

+The operatlon - . (LIST) El (L|st - IE recalls Ans Memory contents.

« This operatlon replaces current Ans Memory coritents Witfi thie result of the above
calculation.

n Graphlng a Function Using a List

When using the graphing functions of this calculator, you can |nput a 1unct|on such
as Y1 = List1 X. If List 1.contains the values 1, 2, 3, this function wﬂl produces three
graphs Y x Y =2X, Y= 3)(

There are certam |m|tat|0ns on usmg Ilsts W|th graphlng functlons

M Inputting Scientific Calculations into a List

You can use the numeric table generation functions in the Table Mode toinput values
that result from cerfain scientific function calculations inte a list. To ¢o this, first gen-
erate a table and then use the list copy function to copy the values from the table to
the list. X ‘
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'l Performing Scientific. Function Caiculations Using a List

Lists can be used |ust as numeric values are in scientific function calculations. When
the calcuiation’ ‘prodices'a’list as a résult, the list is stored in Ans Memory.

i A1 CREE R
Example 1 To use Llsta {: 65 :|to perform sin (List 3)
22 . .

Use radlans as the angle umt
[ R

. Em E(LIsTHE (LN D S

1 e

gt . —6'158 R
The resulllng Ilst|: 0.8268 :l is stored in"Ans Mamory.
. _BE-.'! .

snie

ln place ofme [E] (L|st) @ operatlon inthe above procedure you could |nput &

@M EEE R EE -

B 4:: .
5 }to perform List {42
SB[t

I ER

List1[A] List2[eg)

~ This créates a list with the results of 14, 25 3°,

P e e e i

B ST R TN seldad

. The rasultmg ||st[ 32’1 is stofed in Ans Mermory. i

c h'aptg‘ir,_-__

‘Statistical 'Gréphs and
“Calculations

This chapter describes Hciwtd'ihput'é'téﬁstical‘ data into lists, and -
how to calculate the mean, maximiim and other statistical values, lt
also tells you how to perform regression calculations.

1. Before Performing Statistical Calculations:

2. Statistical Calculation Examples

3. Ca ulating and Graphmg Smgle—Varlable Statlstn:al Data :
4. Calculating and Graphing Paired-Variable Statistical Data
6

Manual Graphing .
Performlng Statistical Calculanons

[ RPN

Important'

~z| *#-This chapter containg a number of graph screan shots. In each case, new data

values wera input in order to highlight the particular. chiaracteristics of the graph
being drawn. Note that when you try to draw a similar graph, the unit uses data
values that you have input using the-List function. Because of this, the graphs
that appears on the screen when you perform a graphlng operation will prob-
ably differ somewhat from those shown in this manual. !
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P.95
P.113
P.83
P.B4

P8t

PB2- |1,

P.g82

P.78

| 1. Before Performing Statistical

Calculations

In the‘Main Menu, select the STAT icon to enter the STAT Mode and display the
statistical data list.

Use the statistical data list to input data and 1o perform statistical calculations.

Use @, @, @ and ® to move I ListjList 2
the highlighting around the lists. g
E|
TP TP =RTA FRrD
B B B ®
[F1 (GRPH) ... Graph menu
[F3) (CALC) ..... Statistical calculation menu
‘[F3) (SRT#A) ... Ascending sort
(SRT*D} .... Descending sort
@ . ' e
[CEL [[dRETHS 7
B B B ®

Smgle data jtem delete
Delete all data

RO

Press [B] to.return to the previous menu. -

* The procedures you should use for data edltmg ars rdentmal fa those You use
Wlth the list function.’ For datails, sbe- “Chapter 6:List Functmn” E

2. Statistical Cal,culat_ion"f Examp]-e-_g

Once you input data, you can use it to produce a graph and check for tendencies.

Yourcén zlso use d varisty of différant regression calculatlons to analyze the data.
I i

To input the: !oliowmg two data -groups-. and perform statlstrcal

caicuiatlons S i sl

Statlstlcal Graphs and Calculations W

[siod AR I

W Plotling Data "

P b

.=

’ menu o

H Inputting Data into Lists -
‘Input the-two groups of data into List 1 and Llst 2. d3

o ;@B@@-B@@
”@Bm@@@@a@@
(O] .
PEE0DEORNEE . .
E]EIEI@@-@EI@@ HIEH."] RT-A[RTD

) Once data is mput yau dan use it for graphmg and statlstlcal calculations.

* Input vafues can be up to 10 digits fong {3- dlglt mantissa and'2- .digit exponent
whe# using exponential format). Values in statistical data table cells are shown
*.only up to six digits.
+ You gan use the @& and @& keys lo move the highlighting to any cellin the lists
for data input.

“To specify Giaph 1 as on-drai (OFF) afid Graph 3 as draw {ON}
and use Graph 3 to plot the data you input into statistical data
List 1 and List2 above -

Example

While the statlstlcal data Ilst is.on tha dtsplay, press IEI (GRPH) to dlsplay the graph

@tGRPH) FUTRE
[GFHA [GF A2 [GFHT
8 B B8

). (GPH1) ..... Graph 1 draw - I
[FZ (GPH2)..... Graph 2 draw ;6 0o LT
(GPH3} ..... Graph 3 draw

1

®

... Graph (GPH#t, GPHZ, GPHS) selecticn
... Graph settmgs {graph type, list asagnments)

'FD(SEL) ...
FA(SET)....

L Press ] to return to the previous menu,
* You can spemfy the graph.draw/non-draw status, the graph type and other gen-
eral seifings for each of the graphs in the graph menu (GPH1, GPH2, GPH3).

+ You can press any functmn key {@ 3 /) to draw a graph regardless of the
current focation of the haghltghtmg in the statistical data list. i

.. * The injtial.default graph.type sefting for all the graphs ( (Graph 1 through Graph 3)

“is scatter dlagram but you can change to. one ofa number of other graph types.

ner
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' Usé the following procediires t speci

M Plotting a Scatter Diagram :.

Itis often difficult:to spot the relationship: between two sats of data (such as helght

.. and shoe size) by simply looking at thg-num_ber,q. Such re!ationshi'ps often become

" clear however, when we plof the data oria graph, lising one set as x-values and the
other sefas y-vatues. R LIPS ‘ '

K grem ey
*To plot a scatter d ijag;a z
T Y G

. R KE ’ . R

Example  To plot the data we input in statistical data List 1 and List 2
IR R L T T U S F R PRl L il :
[ED(GPHI) L

iecteibinne L7

s

* The default setting‘automaticafly uses List 1 data as x-axis values and List 2 data
8s y-axis values. Each set of x/y data Is a point on the scatter diagram,

... To return to the statistical data list, press @m. - .-~ . - '

B Changing Graph Parameters = -
fy lhé;gr'aph draW/hpﬁ-dr:aw status, the graph
type, and other genera! settings for each of the graphs in the graph menu (GPHA1,

_ GPH2, GPH3).

" 1. “Graph draw/non-draw status (SELECT)

The following procedure can be used t6 Specify tha diaw (OnY/non-draw (Off) status
of each of the graphs in the.graph menu; . rreoooy '

Vgl

*To specify the draw/non-draw status of a grébh

1. Whilé the graph menu is on the display, press @ [F) (SEL) to display the graph
' QnIOff screen. '

EDGRPH), . . ...

A e e e Fe 1on [off _IDRAt
B B
|

|7 Note'that this S Graphsting i
=0 Graphe i€ for Graph'2, and SiGrap

ittt o . | >.--\,;-:
for-Graph"1' (GPH] of the graph menu), S-
h3 i§'for Graph'3, - <’

wlatistcal Grapns and Laicuialions el syl

3. Toreturn o the graph menu, press @m).

";:o]f‘o_dl_'?aw a graph

- 2. égne.rai_grap'h settings (SET)

v

2.:Use. @_éhd & t6 move the highlighting to the graph'whose draw (Cn)/non-draw
{Off} status you want io change and press _(Qr'!) ar @ '(Oﬁ).

. -Ex'amp:nle To draw a scatter diagram of Graph 3 enly

ENCRPHEIENSE,) S=HHEERL
O, o T :
(On) R S R
©oH |l:ll'| |Off IDHHU
F @
S EORAW) e e . =
RIS . RN ] a
a
EmLT

This sestion déscribes how to Use the genieral graph settings screen to make the
following settings for each graph (GI?_H1_ . GPH?, GPH:_S).

* Graph Type Lo S
The initial default graph type setting for all the graphs is scatter graph. You can select
one of a variety of other statistical graph types for each graph.

s List Lo

-.+ The initial.default is statistical,data List1.for single-variable data, and List 1 and List

2 for paired-variable data: You can specifywhich statistical data list you want to .use-
for x-data and y-data.

* Freguency -
Normally, each data item or data pair in the statistical data list is represented on a

g i rking wi ber of data items however,
"' graph as a point. When you are working with a large num !

= '?hispcan cause problems because of the number oi plot pqmls on 1helgre'aph: When

" this happens, you can specify a frequency list that contalns values indicating the

« whumber of instances (the frequency) of the data items in the corresponding cells of

the lists you are using for x-data and y-data. Onpg you do tr?is, only one point is
plotied for the multiple data items, which' makes the graph easier to read.

» Mark Type .
This setting lets you specify the shape of the plot pojnts on the graph.

q7
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SRS )

»OTo dlsplay the general graph settlngs (SET} screen |

98

"Whlle the graph menﬁ ‘|s on the dlsplay press [E] . (SE‘F) to dlsplay 1he general
graph sethngs screen. . ) i )

E(GRPH)
& E@{SET) —[¥Fe 3Ca
alist | fList]
_ |¥List  :List2
i AFreg 0§l
: . | [eFhz, IGPHE [GPHT

* The settmgs shown here are examples only The setlmgs on your general graph
setllngs screen may differ, L ’

OT'd"EseIect the StatGraph area

1. WHhile the general graph settings screen-is on- the display, use @ and ® to

mave the highlighting to the StatGraph item. )

IE]@.

- Use the func!lon key menu to select the StatGraph area you want to select.

B0 (@PHY) . Graph 1
[E2 (GPH2) ..... Graph 2
@ (GPH3) ..... Graph 3

-To select the graph type (G Type) s

1 Whlfe the generaf gréaph settings ‘séieen is on’ the dlsplay. use @ and ® to
* move-the highlighting-to'the G Type nem :

LR [y [ TS BT R TIU U I RS: e .
{Rizt [Eox [H-Dis )
F &

Statistical Graphs.ana CaICUIaIIOHSW

[F (Hist) ..........Histogram (bar graph)
. [F3 (BoX)........ Med-box graph .
[F3) (N.Dis} ...... Normal distribution cuive g

&
X) ; Linear regressson graph L )
(B (Med) oo Med-Med graph ©, T v
(o) e Quadratic regfeﬁﬁt_pn graﬁh : ‘
® L
S U T ET @ 6 &
(D (Log) ......... Logarithmig regression graph - ‘
- - [Fa (Exp}......... Exponential regression graph
o .,.;',[E] (Pwir). . Power regression graph

Prass (&) to return to the previous:menu. .. ; -

oTo select the x-axis data list'(Xkist) ©
1. While the graph settings screen is on the dlsplay. use @ and. ® te move the
h|gh]|ghtmg to the- XList item. . .

o ||List1|LiStE!Li$ta|Lifﬂ|
A B B B
2 Use the function key menu to select the name. of the statrstlcal data list whose

Plalues'ydu Want ori the x-axis' of the' graph S

[ED (List1) ....../List 1/ oot e ‘
)] (List2) :
[F3) (List3)". _ _
[FD (Listd) "3 igtg & o B

® R
Lift5|LizthE
B = &

List 5
List 6

T E (ListS) o
2 (List6) .......

Pross [ to return 10 the previous menu.
aq
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*To select the y-axis data list (YList) e : {F1) (List4) ....... List 4 data is frequency data. i

1. hWh';Ier the graph semngs scréen is on the dlsplay, use @ and ® to meve the "B (ListS) ... List & data Is frequency data.
ighlighting to the Yistiterm i . o 7.} [F3) {LisiB) ....... List 6 data is frequency data.

T i T T I P IVP Lt
Press (&) tq return to me previous menu.

_ I_l Liftd |L15t fLizta[Lisen I
i | | B ® @ R *To sel_er;t ;_he plot mark type (M—Type) .
2. Use the iuncﬂ‘o“n‘k'ey' n to‘seiect the name of the statistical data list whose ) 1. While the general graph settings screen is on the display, use @ and @ to
values you want on the y-axls of the graph li move the highlighting fo the M-Type.item. = .- .
B sty LG oo |m=ml

[F3 (List2} is

' e S| o [ (Listd) . IE__D s I
w0 a7 B (s ‘ e : B B &
@ 2 Y 27 °Usé the functlon key menu lo select the plot mark you want to select
plere ‘w0 IR NP NI R )] u:‘) P'Ot usng L : .

TR L i {2 (X} rieenn. Plot using X
[T (List5) ....... List § B et menital o [ED (W eeeeesion. Plot using *
(Listg)' i Listg'~ 7 7 o il i _ < e e
Press [&] to rotumn o the previous menu. . .. - I :I Drawing an xy Line Graph

: Paared data items can be used to plot a scatter dlagram A scatter dragram where the
dree pomts are linked is an xy line graph.

o) - -/,-"’"’_'_‘

llim_ - r‘/—

i) ovons - U

OTo select the frequency data Ilst (Frequency)

aif

. 1. .While the general graph settings screen is on the disy
play, use and
‘move the highlighting to the Frequency item, ’ @ @

" ‘ it e E] @ @ . ) o o ‘i?rleesre‘r‘etur‘n tn tnes‘t'atisi‘ica'l deta iisr. ‘
A e U'sé‘ihé"ftiﬁéif‘&;@ EGY M f-‘"UrTO .‘t":,e:‘l'e& i_ﬁe‘-fr'é:quenéy eemng you want . -
EJ (1) .....e....... Plot all data (1-to:1) : B Selecting the Regression Type

(F3) (List1) ....... List 1 datais frequency data. After you graph statistical data, you can use the function menu at the boﬂom of the

[ (List2) ....... List 2 data Is frequency data' s j el - e codisplayto select from a varigty of different types of: regressmn
(List3) ....... List 3 data is fraquency data. . T PR R A R I RPN A
: | ® - _ ~ [E 1] @
lﬁ'l?t‘“liﬁ | ] (X) ..o, Linear regression
B B B = 2 (Med)......... Med-Med graph

() (XA2)......... Quadratic regression graph

100 I T R LT S i
101
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HE PR

o ) (COPY):

@ AR b |

i Al - |37 [ExF [Fur [FURE
B ) ®
E (Log). '
{ExXp) oo, E Exponentlal regressron
3 (Pwi) .o Power regressnon

n DisPIaying Statistical Calcuiation Results

Whenever you perferm a regression calculation, the regression formula parameter

(such as @ and & in the linear regressicn y = ax + b) calculation results appear on the

& display. You can, \use these to obtain statisticat. calculation results,

Hegressron parameters are calcl
a regression type while a graph

d, as 500N 25 You press a functlon koy to select
on the d|splay

Example  To display Ioganthmlc regression parameter calcutatlon results

while a histogram is on the display

BEog) . ..

to|LoaRea

. &a=-0.834583
b=| 2. 83657
r=-1,BA553
¥=g+he ]y

[Corv[BRat

- M. Graphing statistical caiculation results

Y fl D 8 p
‘OU can use the pal aﬁ BtE calculafi DJ QSUt enu to g Lz thE dlsplayed JBg 25

s.

[Carv[DRawW
BT gad i~ @ .

Stores the dlsptayed regresszon formuta as a graph function

. (DRAW) .... Grephs the displayed regression formula 1

<latistical Grapns and Lalcuiations gl (sl

pi01 |

P29

(&-Type) - |-

' Example To graph a logarithmic regression

Whlle toganthmlc regression parameter calculation results are on the display, press

[ (DRAW).
" [E(DRAW)

For detalls on the meanlngs of funcuon menu |tems at the bottom of the display, see
“Selectmg the Regressmn Type™.

3. Calculatlng'and Graphmg Slngle-
Variable Statlstlcal Data e

rital

Smgle ariabié' data i ‘data with only a smgle varigble. If* you aré calculattng the

I averdge he|ght of the’ members ofa class for example there is only one vanable
Votheight)ee oo e i d e

Single-variable statistics |nc|ude dlstnbutlon and sum The tollowmg three types of

'_ | graphs are avaitable for single-variable statistios.

# Drawing a Histogram (Bar Graph)

"~ From tne statistical data list, press [F1} (BRPH) to display the graph menu, press

- [ [E3{SET), and then change the graph type of the graph you want to use (GPH1,
GPH2, GPH3) to histogram (bar graph).

. Data should already be input in the statistical data list (see“lnputtmg Datainto Lists").
, Praw the graph using the pracedure described under “Plotting Data”.

Inln

[LURE

M Box Graph: - L lmIN T W T

_This type of graph lets you see how a Iarge number of data items are grouped within
specific ranges. A box encloses all the datain- an area from the 25ih percentile to the
.i75th percentile, with a line drawn at the 50th percentile. Lines (called whiskers) ex-
tend from either end of the box up to the minimum and maximum of the data.

From the statistical data list, press (F1) (GRPH) o display the graph menu, press
" [ [} (SET), and then changs the graph typs of the graph you want to usa (GPH1,

_ GPHZ, GPHB) to box graph.

103
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ng?Ha GPHS) to normal dlstnbutlo

. When these graphs are dis

l Normal Distritution Curve

The normal distribution curve |s
' thl‘I R NI RIS

1 h

‘\I(ETE)XGPI,‘ N

The distribution of characteristics of items maru
standard (such as component length)

From the statrstlcal data hst
(&) [F4 (SET), and then change the

Tl M Dlsp!aymg Smgie-Varlable Statlstlcal

Smgle-vanable Statistics can bé i ex

below. . .

statsucal Grapns and Gaicuialions W

graphed uslng the fo!lowrng normaldlstnbuhon func-

e 2.\(5z

er factured accordlng o some fixed

a2l within narmal distribution, The mo|

|tems there are, the croser the dlsmbuhon isto normal drstrrbutlon o data

press [Eﬂ (GRPH) to dlsplay tha graph menu, press
graph type of the graph.you wani louse (GPH1,

Results :

préssed’ a8 both’ graphs and parameter values.
played, the menu-at the botlom of the screen appears as

1URK

F'resslng (Fi] (1VAR) dlsplays the following scraen.

ED E

~ [ED (1VAR)...... Single-variable calculation result menti

11 Uar1ahle

P.98

AG-Type). |-

- {stat)

@R
x|

-.(GRPH)IE] I(SET)@ ‘o LmearRea
“(Fi(scat)" ! - 1B.62T48
‘--*-@(GRPH)@(GPHU E:_B Zaﬁ?
EX) sy |@=axt
con T [COF v [DRAL]
. F{DRAW)
fﬁr_x Ime:u [~z

The-following describes the meaning of each.of the.parameters.

X Mean of data oo o0

Ex. L Sum:of data ou

Iy ..................Sumofsquares,.. ol
X 1reemerenenennn . POpUlation standard dewatlon
AG1 coevressenrnnns SAMPle standard deviation ., -

... Number of data items
. Minimum
i First quartile:
>/ Median -4 !
... Third quartite " -
werers Maximum
... Mode

e « Press [F4) {DRAW) to return to the original single-variable statistical graph.

4, CEIcuIating and Graphing Paired-

Varlable Statistical Data

Under “Plomng a Scatter Diagram,” we displayed a scatter d(agram and then per-

" -formed a lagarithmic regression calculation. Let's use the same procedure tolook at
i the srx regression functions. :

. Linear Regression Graph .., . .. .

Linear regression plots a siraight line that passes close to as many data points as
possible, and returns values for the slope and y-intercept (y-ceordinate when x = 0)
of the line.

The graphic representatlon of this relallcnshlp is a linear regression graph

108
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P.99
(G-Typs)

" W Quadratic Regression Graph

& The following-are the meanings of the above: parametera: i1

[ - Regression coefficient (slope) .-
b...... Regression constant termi (intercept) ... - i

L Correlation coefficiant: 1.7

(i

W Med-Méd Graph ™™ |

e R L R L |
When it is suspected that there are a number of extreme values, a Med-Med graph
can be used in place of the least $quarss method, This isalsoa 1ype of linear regres-
sion, but it minimizes the effects ¢f extreme values. It is especially useful in produc-

ing highly reliable linear regression: from data, that includes irregular fluctuations,
such as seasonal surveys. i

[E2) (Med)  ffjrmmm@ n

i [COFY [GRAv
‘

j b 'HEI! |K'“"E
The following are the meanings of he above paramaters: S
Med-Med graph'slope = - .. . .
Mad-Med graphrintércapt - < -

b

L T

P . Tt T ek i T T [P
1. Arquadratic regression graph represents connéction of the data points:of a-scatter
-+ diagram. [t actually is a scattering of so many points that are.close pnough together
~.to be connected. The formula that represents this is-quadratic-regrassion, B
: R I N T IR

B Hhadhes

' a=' B.&753
b=<2.33893
= 1.63326

e . |¥=axEthyto

. [COF? [RAt
o

106
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P.99
{G-Type)

e ng EMDRNN) : S ﬁ&

" “The following are the meanings of the above parameters.

'

T

" @..... Quadratic regression coeflicient
" b.i.... Linear regression coefficient
¢ ... Regression constant term (intercept)

:

W Logarithmic Regression Graph

Logafitﬁmic regression expresses y as, a logarithmic function of 'x. The standard
logarithmic regression formula is v =.a + b x logx, so if we say that X = logx, the
formula corresponds to linear 'regresgip:l ’fqrm_ulg y=a+bX

&) [Fil (Log)

; A " = 8.93873
N e e=athie T
COFY [DRAL

Ti;he folléwing are the heanings of the above parameters.

Regression constant term {intercept)
... Regression coefiicient (slope)
TF e Correlation coefficient

e TR
B Exponential Regression Graph

Exponential regression expresses y as & proportion of the exponential function of x.

" --The standard exponential regression formula is y=ax e, so if we take the loga-
. rithms of both sides we get logy = loga + bx. Next, if we say Y = logy, and a = loga, the
““-formula cotresponds to linear regression formula Y = a + &x.



A v WTHRTTO QT edlvUlialOrNns

- P.9g
(G-Type_)

i
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[ (Exp)

“io ER)(DRAW) -~ it e

Hegresswn coeﬁacrem
_ Regressmn const t'e)
P Correlailon coefflt:lent

“ Data for practice

List1| 1 2 3 4 5
~|.List2, 70 | 50 | 20 | 15 | 10

W Power Regression Graph

Exponentlal regression expresses yas a proportion of the power of x. The standard
_power regression formula i is y=a x x*, so If we taks the logarithms oi both sides we
- getlogy =loga + b x logx. Mext, if we say X =logx,Y =logy,and a = Ioga the formula

corresponds to finear regression formula ¥ = ¢ + HX,

L BBEEw

inerRea
a= .38132
b= 11.17189
= Q.96533
¥=a-x"h

Statistical Graphs and Calculations EeETei:1ar

N P E

*The following are the meanings of the above parameters.

.. Regression coefficient:

Flegreésion power
Correlation coefficient v

.aa

e | Dlsplaylng Paired-Variable Statistical Results

. Paired-variable statistics can be expressed as both graphs and parameter values.
* . When these graphs are dlsp|ayed the menu at the bottom ofthe screen appears as
: "below

= .
: [CoT [E=F [Fwr [EUAR

2 (2VAR)

2 Uarlable
coni 29.3
Ex= 126.5
Bxi= 3287, 7O
xdh= - 1.2883
DRAL

|71+ Use @ to scroll the list so you can view the items that run off the botiom of the
Screen The Iollowmg descnbes the meaning of each of the paramhiers

«Sumofxlistdata ., - .

..Mean of xList data

- Sum of squares of xList data "
Population standard deviation of xList data
... Sample standard deviation of xList data-

;- Number of xList data |tams
.. Maan of yList data '
.. 8um of yList data
. Sum of squaras of yList data
v .Populatlon standard deviation of yList data
... Sample standard deviation of yList data
. Sum of xList and yList data
.. Minimum of xList data
... Maximum of xList data
... Minimum of yL.ist data
... Maximum of yList data
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B Copying a Regression Graph Formula to-the Graph Mode
After you perform a regression c¢alculation '-ydu.can copyits formula to the GRAPH
Mode. UL o i

The following are the functioris-that are available in the function menu at the bottom
of the display while regression calculation results are on the screef.

... B (copY)..
@ (DRAW) .

- Stores the displayed regression formula to thfe GRAPH Mode

i VR TR U AR R
.. Graphs the displayed regression formuia

L F TR AN (EIE N VISR
1. Press 3 (COPY) to copy the regression formila that produced the displayed

S data:to the GRAPH Mode. (e |
 B(00PY) G-Func ty=
H \
Y3l
Yd:

S R

" Note that Yc)u cannot éd'i_t”‘reg_reAssion fb:rmulas for 'graph'formuiallé in the GRAPH

Maode.

© 2. Press (B8 1o save the copisd graph formula-and retursi o the previous regression
calculation resultdisplay. ... i cem R

N Multiple Graphs _
You can drawfriore’ ih@)r{ 616 ‘araph'on the saiié disply by using the procedure
under “Changing Graph Parameters” to set the-graph-draw {Gn)/non-draw (Off) sta-
tus of two or all three of thie.graphs to_draw. (On), and then pressing (DRAW).

After drawing the graphs,. you.can select which graph formula to use when parform-
. Ing single-variable statistic or regression calculations, 3
R T L P NEE R -0 S

e I T TR
|5-Brrhz:
kit S-GrPh3=Dn
I

P.104

P08

P8

o [F(DRAW) - StatGrarhl .
B @(X) Ty ' - ] : )
. B o ’ ; -v- k
- x x
Select[T104]

-1+ The text at the top of the screen indicates the currently sélecfepi graph (STAT
" "Graph 1 = Graph 1, STAT Graph 2 = Graph 2, STAT Graph 3 = Graph 3).

o 1. Use @ and ® to change the currently selected graph. The graph name at the

top of the screen changeswhen.you do. ;

StatGrarh3

3

Select11r4]

2. Whéﬁ graph you want to use is selected, press (B€).

LinearRes

i i e A= B, RREES
e =2 Taa9?
G =B, 95611
Tr=ax+b

| [coFY[oRAG

Now you can use the procedurés under “Displaying Singlé-Variab(e Statist?cai Re-
- sults”. and. 'Displaying: Paired-Variable Statistical' Results” to perform statistical cal-
culations, i

5. Manual Graphing = ™"

Ini all of the graphing éxah’)piés up.to this point, values were calculated _in accorq-
ance with View Window settings and graphing was performed automatlca~l|y. This
automatic graphing is performed when the S-Wind item of the View Window is set 1_0
“Auto” (auto graphing). You can also preduce graphs manually, when the automatic
graphing capabilities of this calcutator cannot preduce the results you want.

M Setting the Width of a Histogram

When the S-Wind item of the View Window is set io “Man’ (manjuafl graphing}, a
screen appears so you ¢an specify the starting point and spacing of histogram bars.

111
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Whr!e the statistical data list is on the display; perform the followrng procedure,

) Returis 16 pravibus s
. FD{GRPH}FED(GPH1)

Here we will iliustrate this operation by making histogram settings for Graph 1.

Set. Ioterval
Strt: 1.B06A38

Car e e T TP TR TR

. [DRAL
‘ _The foIIowlng are the meanings of the items that appear in this screen.
Strt .. ... Histogram start point (x-coordmale)
‘pich ... .. Bar spacing {specify as scale unit)

Example Strt 0 ptch 10

- While the statlstrcal ‘data Ilst is on 1he d|splay. pertorm the I‘ollowmg procedure

() [ [F2) (Man)

[@um {Returns to previous menu.)
FI(GRPHIEGPH)® - : ce
. D@ (Startvalueisx=0)
R R R ST )
J‘[j@](piich:'ﬂ)) ST

FLopd o4

6. Performmg Statrstlcal Calculatlons

AII of the statlstlcal calculatrons up to thrs point were- performed after displaying a -
graph The foliéwing procedures can be used to perform slairstscal calculaﬂons alone,

"ot ‘specify statlsilcal Saloulation data lists ™"

_You have to input the stafistical data. for the: calcutation you want to perferm and

L specrfy where it is located before you start a calculation. While the statlstlcal datais

n the drsplay, perform the following procedure,

i E2{CALC)[FI{SET)

L U TN LU AL AN T S _ILuStilLrﬁ‘tﬂlLlS‘tHlLlSt‘l

The following is the meaning for each item.

VarX s Specifies list where single-variable stafistic x values {XList) are
located.
1VarF . Specifies list ‘where srngle varrable frequency values (Fre-

: quency) arelocated «

' 2vark

s'lrst where parre

She -V?ria.ble 'sjatlstic,rvalues {XList)
aré lscated. cL T

" oVary L...i5 Specities list/ wHé‘r‘e"pairéd ariable sieﬁsﬁc 'y values {YList)
’ are located. B S
2varF .............. Specifies fist where palred vanable jrequency ‘values {Fre-

quency) are located! "

" = Calculations in this section are performed based on the above specifications.

H | "éih‘gle-Variab[e Statistical Calculations

In the previous examples from "Histogram {Bar Graph}” to “Normal Distribution Curve,”
statistical ¢alculation resulls were displayed after the graph was drawn. These were
numetic expressions of the characterrstrcs of variables used in the graphic display.

The following operzmon produces the same values drrecﬂy frém the statistical data
list. EER IR .

EBICALO)ED(1VAR) R Uamable
N I RIS S S e . Z.6E5
- | sk= 1503
- Tl Exg= TSR, 49
e 389

et ledn= - 1.7
L leunﬁ

Now you can press (& and @ to view varrabie characterrstrcs

"1 <For détails on the' meamngs of these statlstlcal values see “Drsplaymg Single-Vari-

able Staffstical Results®, =+ 71 L SR i
149
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W Paired-Variable Statistical Calculations '

In the previous examples from “Linear Regression Graph” 1o “Power Regression
. = Graph,” statistical- cafeulation resulls wers.displayed after the scatter diagram was

;- t-drawn; These were numeric expressions.of the characteristics of variables used in
‘ R

the graphic display. '

The following operation produges the same values directly from the statistical data

: .Nd\_nr_:yod can press @ and (¥ to view variable characteristics.

++, For detaills on the meanings of these statistical valuies, see “Displaying Paired-Vari-
able Stafistical Results”, :

RELTV RO R T TUATE i

st

W Regression Calculation i
FOTU e e Loiniaa ST e .
In the explanations from 'Linear Regrassion Graph" to “Power Regression Graph,"
;- regression calculation results were displayed after the.graph was drawn. Here, the
regression line and regression curve is represéntad by mathematical expressicns.

{.;- You can directly determine thé_same expression from the data input screen,

Perform the fol!éwing key operation.;: -

o @(CA'-C)@(F‘EG) 'V)II_"JI:ihe-ar?Eea
E ‘a= B,33333
B T RN RN IR e P TI] R = : 4. 25
= 'd.39773
»=grth

~ [[2UsE AR

Next, you can use the folowing,
"D {X) --rrverer Linear regression
. [ (Med) ........ Med-Med regression . . 3

{3 (X2)......... Quadratic regression

Logarithmic regression
Exponential regression
... Power regression

T TV i

- Fhemeanings of-the. parameters that-appear.on this screen are the sagﬁe és those
for “Linear Regression Graph” to “Power:Regression:Graph”.

idlisliCadr alfapils anu LalCUlaklons W

(G-Type)
{scat)
(XList)
(YList)
(Freq)
(M-Type)
{Auto)
{Pwr)

B Estimated Value Calculation () .20
After drawing a regression graph with the STAT Mode, you can use the RUN Made

. to'calculate estimated values for the' rég}ésg_xdh’gfr?pp's xand y parameters,
| I -» Note that you cannot obtain estimated values for Med-Med graph and quad-

. ratic regression graph.

- -Exampile  To perform power regression using the following data and

estimate the values of 3 and % when xf = 40 and yi = 1000

1 {List 1) [ i (List 2)]. -
28 2410
30 3033
a3 3895
35 4491
38 5717

1. In the Main Menu, select the STAT icon and enter the STAT Mode.

2. Input data into the list and draw the power ragression graph.

(1) (GRPH) (&) FA (SET) &
[Fi)(scaty®

F)(Lst)&®

F(List2)® :
EN® - b % [Med [X~F
[F1) () (i) o

(54r) (8 (F1) (Auto) M) ([F1) (GRPH) [ET] (GPH1)(E)

[F3)(Pwr)[F3) {DRAW) :

3. In the Main Menu, sefect the RUN icon and enter the RUN Mode.

4. Press the keys as follows,

(@] (@) (value of xi)

405
BB E(STANED () BB 5587, 674559

ENEN
G| I'F_EJ%
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The estimated value 3 is displayed for xi = 40, -

" D@
EE

463
| 6587, 674583
|1egBE " "

| 2@, 26225631

- (e TR
S0P O N0 RN =

P rog ram m | n g
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Debuggmg a Program

Calculating the Number of Bytes Used by a Program |
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Editing Program Contents R R A
Deleting a Program v
Useful Program Commands

Command Reference

. Text Display

Using Calculator Functions i in. Programs £
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1. Before Programming

The programming function helps 1o make complex, often-repeated calculations quick
and easy. Commands and calculations are executed sequentially, just fike the manual
calculation multistatements. Multiple pregrams can be stored under file hames for
gasy recalf and editing. :

File Name I

Program

File Name File Name

Program Program

Select the PRGM icon'in the Main Menu and enter the PRGM Mode. When you do,
& program list appears on the display.

C{Erosram List

Selected memory area
{use @ and ¥ o move)

[E1) (EXE}........ Exacute program
[F2 {EDIT}....... Program edif. "
[F3) (NEW) ...... New program

IR IMEE l

.- Specific program delste
{2 (DEL+A) .... Delete all
(F3 (SRC) ....... File name search

Press [&] to retun to the previous menu.

« If there are not prograrns stored in memory when you enter the PRGM Made, the
message “No Programs” appears on the display and only the NEW item (F)is
shown in the function menu.

actual program. .
el T

2. Inpit the naime of the fis. "

Wit UL i YA PIET O
'2. Programming Examples *

' ot
Pt g H

"Example 1 To caleulate the surface area and volume of three regular

octahedrons of the dimensions shown in the table below

. Store tha caloulation fermula under the file name OCTA.

" |'Lengith of One Side (A) | Surfacé Area (S} |  Volume {V)
b, DO | e B T e
10cm ' .o ' - om?

15cm T om? cm?®

The following are the formulas used for calculating surface area 8 and volurne V of a

“[+ regular octahedron for which the length of one side is known.

S=243A2 - V=%A3 R L B i

R W T T U T B -
When inputting a new formula, you first register the file name and then input the

*To register a file name

Example  To register the file name OCTA- -

"% Note that & file fiarfie tan be Up to eight characters long.

“f “While the program list is on the display, press (NEW).

{FI)(NEW)

IProsram Name l
A o]

(SYBL)...... Symbol many '

[ DEOAE " [Proaram H?me

[OCTARE
S
+ The cursor changes form to indicate alpha chqr_ag:ler Input.

- = The following are the characters you can use in a file name:
Athrough Z, r, 8 spaces, [, ], {,},=,".", ~, O through 9, ., +, = x, +
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* Pressing (SYBL) displays a menu of symbols that can be input.
[Fa){SYBL) L )
B & &

' . . Yau can delete a charactsr wh|le !nputtrng a f|Ie name by moving the cursor to the

:“character you want-to delete and pressmg [ED.

) '3, Press 9 o reglsler the fi el name and change to the program rnput screen,

FJIe name

EICTH =

N [TaP [ETH gl

» Registering a file name use's"1-7'byte's of inefmory.

ot *The password input, screen remams on the drsplay if you press [B without input-

tlng a file name.

* To exit the file name input screen and return to 1he program list without register-
ing a file name, press (qun).

*To input a program

Use the program mput screen to |nput the contents 01 a program

EE I L T N S RN =:'-.‘D|:Tﬁ =
[ToF[BTH UMl
F1
___[E (TOP)........ Top of program ® 2
{2 (BTM) ....... Bottom of program
[F3] (MENU) .... Madg menu

oTo charige modes in‘a program... - -

« Biessing [F3) (MENU) While ffié_program input scréén is on the display causes a
mode change menu to appear. You can use this menu to input mode changes inte .
ydur.programs. Fer details on each of these modes; see “Using the Main Menu™, as

well ‘as the sections of th|s manual that descnbe whai you can do in each mode.

FetS I BT [N

(A {MENU}

Lt Pressmg - W displays a menu of commands 1hat can be used to change set

“up'screen sethngs ingided program For detalls on each of these ‘commands, see

121474 ¢hange a frcde Set up"s

.,-' TR
[Can[Fiot]

e s H B B B

B &7 & B

" ® =

glLizth|List 5]Liz 16
B B &8 &=

* Pressing {&] displays a menuy of symbols t{ha;_‘qan b?__inpu:t.intoia program.

Press (&] to return to the previous menu.

Actual program coriterits are identical io:manual calculations. The following shows
how the calculation of the surface area and volume of a regular octahedron would be
calculated using a manual.calculation. ... - -, cennl
 Surface Area §... @ X A . 73X <value of A> @@
207 Volume Viiaac, @ . @ E:—] E] LZ] <value of A= (A) 3] [

! You could also perform thls calculation by assrgnrng the value for the length of one
[ ; - 5lde 1o variable-A. , aun

Length of One Srde A
e cvalue ol A= E]@]II] (&8

LT
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CEFADDEEEEERE L[S OCTE -
SO ' 23R 2% I%AL,
4o T2+3%A~5_

: % [Program List

T2 Press .‘ (EXE) or- . [Eg)-to. run the program.

—

Surface Area S .. @@..@@@@'.@
Nolume V.........., &) [ZIEE]@‘@@]@ .@@

s you srmply mput the manual calculatrons:shown above however the calculator
+'would execute. them' from beginning to ‘end;: without stopping. The following com-
mands make it possible to lnterrupl a calculatlon for input of values and display of

mtermedrate results Uz

.. ?:.This command pauses program sxecutron and displays a questron mark as a

* prompt for inpui of a valua to assign to a variable. The syntax for this command
. is:? = <vanab!e name> : . i
A: ThIS command pauses prograrn executr ' and dlsplays the last cafculairon re-
sult obtained or text. ltis srmllar to pressmg . inamanual calculation.

* For full details on using these and other commands see “Useful Program Com-
mands" ek

J The. 'fc'>llowing shows examples of how to actually use the ? and .4 commands.

ey

C I REENEEGE G = OCTA =
2 i o BREEEXDEEE ?':"H:E}H-EXHEJ

EE® =

" eTo run a program

- 1. While the program list is on'the display, use @ and ®to h|gh||ght the name of
the program you want to run.

S IJI L

AT LB s snne
:Surface.Area (8)11./ - Volume (V)

|, 1697409791 em? |, 161,6917506 cm?

10cm 3484101615 em®’*| ' 471.4045208 cm?

JJsem | 7784228634 o “{*1590.990258 em?

Frogramming hapter 8

'lPrnanam List |
[ U TH ]

o | ERE EOPEED

e
CEBEXEr B . [F
@D E . . 7
Value of A} _ _l’
ool 169, T4B9T791
- D1§P -
i intérmediate resuit produced by 4

—4-a

D@E e e _ 161.6517906

a
346.4181615
= DisFr -

Gl o s 161.6917566

program.
* You canalsoruna program wh!le in the RUN Mode by |nputt|ng
Prog' "<file name> Bg. :

e Trylng to rura program 1hat does not contaln any command or whosa commands

are nol written cofrestly résults in an éror (G’ ERROR).
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A problem in a program that keeps the program from running corractly is called a
“bug,” and the process of eliminating such problems is called “debugging.” Either of
‘the following symptoms indicates that your program contains bugs and that debug-
ging is required.

+ Etror messages appearing when the program is fun

-+ Results that are not within your expectations. .

. #To eliminate bugs that cause error messages

An error message, like the one shown below, appears whenever something illegal
.occurs during program execution.

Ma ERROR|

B When such 4 message appears press @ or ) to dispiay the locatlon where the

error was generated, along with the cursor. Check the “Error Message Table" for

" steps you should take to correct the siluation.

. ‘-1"0 eliminate bugs that cause bad results

] YOUF program produces results that are not what you normally expect check the

contents of the program and make necessary changes. See "Edmng Program Con-

tents for detalls on how to change program contents.

"4 Calculatlng the Number of Bytes Used

st

by a Program | ,

" This unit comes with 7 kbytes of memory. A byte is a unit of memory that can be

used tor " storage of data.

J‘here are two types of commands: 1-byte commands and 2-byle commands,
R i

+ Examples of 1-byte commands: sin, cos, tan, log, (, ), A, B, C 1, 2, etc.
* Examples of 2-byte commands; Lbl 1, Goto 2, efc. '

cursor to move one byte

.« While the cursor s located msu:ie ofa program, each press of @ or @ causes the

. You can check how much memory has been used and how much remains atany
... Xime by seleclmg the MEM i icon inthe Main Menu and entering the MEM Mode.
See “Memory Status (MEM)" for deta:ls :

5. Searching for a File
“You'can search for a spedific file name using any of the thrs following methods.
. Scroll Search — scroll through the file names m 1he program llet

“ 1% File Nafd Seaién’ '._ 'put ‘the"hame of the file. "
» |nitial Character Search —_ mput th first few Ietters of the name of the file.

oTo fihd a file using scroll search 7“1

' Ex..ample -To use secroll search to recall the program named OCTA

© - 1. While the program list is on the display, use @ and & to scro!l through the list,
L of program names unti! you find the one you want.

Proaram List

MEASLRE -
“ |- DCTONARY :
u_EKEﬂEFEEM :

2. Whenthe hlghllghtrng is located at the name of the flle you want press [F3) (EDIT)

el oo foTecaltit, e
[E2(EDIT) = QCTR - . =
73R 2= F3AR, |
J2+3=A*3

oTo find a file using file name search

Exampl.ew Tc;use fl!e ﬁame search to recall the program named OCTA

1 Whlle the program.| I|st is;on.the dlsplay. press . (NEW) and mput the name of

[ (NEW)
DEO®

[Proaram Name
COCTAEH ]

2. Press [ to recall the program.
« If there is no program whose fils name matches the one you input, a new file is
created using the input name.

198
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2 Press B8 to-seareh, o

"‘"B.JE'diting Program Contents

*To find a file using initial character search

.- Example _ Touse mltnal character search to recall the program hamed QCTA

1 Whrle the program Ilst |s on the‘dlsplay, prass [B @]\(SF‘{C) anfd input the initial

characters of the flle

PN

® E3(SRC) ' f
Q@ |Bearch ﬁ

Irocra! agran

|
!
i
i
1

i Prbgram List

EEEE[F

) AII i les whose file names start with the characters you input arc recalled.

* I there is no program whose file name starts with the characters you input, the

message “Not Found” appears on the display. If this happens, press (@) to clear
the error message |

3. Use & and ® to h|ghl|ght the #le name of thi | program you want to recall and

_ then press [E2 (EDIT) to recall it. |

*To edit program contents . -7, TPy

I I I

) .1' F|nd the_filg name of the program you want in the program list,

2. Recall the program.

“ *The precedurss you use for edltrng program conlents’ are identical to those used

for editing manual calculations. FoF: details; §eé’ “Maklng Corrections™,

Programming ReiETa=

» The tollowing function keys are also usefl when editing program contents.

"X (TOPY........ Moves the cursor to the'top of the program

= OCIA =
23AT 22X IRA
T2+3XA™3

Moves the cursor o the bottom of the program'

@ (BTM) .......

N .1 ey
- e | 2 3RAE

Example 2 ' To use the OCTA program to create a program that calculatars .

the surface area and volume of regular tetrahedrons when the
length of one side is known

Length of One Side (A) | Surface Area (8) Volume (V)
Tem em? ‘ cm® .
10em e R
Laidsem. ALoca]osel o0 om? _ : cmt

The followmg are me formulas used for ca!culahng surface area S a_nd volume Vofa

- regular tetrahedron for which the length of one side is known.

iNZ
="“!"""‘:A3
12

SLNTA, )

.. Use the following key operations when inputting the program.

Length of One Side A .. B [l () F(?) &) ER(E) & E3()

Sr..ilrface AreaS........ 0 P B & #WE R EF(4)
o ;‘:“"leumeV..................... ERVEEADE X R A E

Compare this with the program for calculatlng the surface area and volume of a
regular oc!ahedron

LeAngth of One Side A .. @A) [ (&) F1)(7) =) E & & )

Surface ATea S o (2 &) & (A (&3 (3 ) (). (23 (&) (3 E2)( 4)
(o Voluma V..., -EODEREDREEERE ‘

- Ag you can see, you can produce the TETRA program by making the 1ollowmg changes

in the OCTA program.
. Delet;ng & X (underlined using a wavy line above)

-:Changing (3] to (@) £2) (underlined using a solid line above)

J—
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Cowne sl Lets edit the program.
- SEJEDIT) - ‘ ocT H —
3 SRE PRy IHAE
......... {2 —3KFI""3
RCICICIC) oCTh
. s e T T'Z*Fl L3xpe,
- I2+ SKH“S
oemBODE = 55TR
ofE AR,
L - WN2<123%A~3
. _ = OCTH =
o T ) : ?-}H:JSXHEJ
_.‘ . ,._ o : . *rz‘lth'“ﬁ
Let's t'r-ym‘running the program, I | R
B | Length oinné Side (A) | ' Surface Area(S) | ' Volume v)
y - . 7 cm 8487048957 cm? | . 40.4229376.6 cm?
10 ¢m | 1732050808 om? | 1178517362 oms
5em | 3897114317cm? | 397.7475644 o
| - @
ris i RIS e I
‘lProgram List_]

B8 BEERSEEE

? . -
84.37842337
- 48, 42233766

CEOEB e ? 78, 42293766

TS.EBSBEBB
- D15P -

T S P2 42293?56

1?3.2@5@8@
11?.85113@

T Deletmg a Program

There are two différent ways to delete a'file name and ns program.
+ Spacific program deleta :
« All program delste

: -OTo delete a specific program ;
1. W!'ulethe program list is on the display, use @ and & to move the highlighting

to the name of the pragram you want to delete..”:
2, Press [B) (FQ) (OEL)- ... . . © Lo
(& E(DEL)

.o |IVES ' [N G
@ &

“ 3, Press [F) (YES) to delete the selected program or [ {NO} to abort the opera-

Lo, dion. wuthout deletmg anythmg . -

oTo delete aii programs . o
1. While the program listis on the display, presé.-[lE] [F2) (DELA).

124
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| 8 Useful Program Commands

. [EIED(DEL-A) _‘
R [VE= : Mo
[F1 '

2 Press @ {YES) 1o delete all'the programs in the list or [F& (NO) to abort the
operation without deleting anything.

** You can also delete all programs using the MEM-Mode. See “Clearing Memory
Conients” for details.

- In addmon to calculation commands, this calculator also includes a vane!y of rela-

tional and jump commands that can be used to create programs that make repeat

-calculatrons quick and easy.

Program Menu

Press s to display the program menu.

COFLCTLALIME
_ E
1 (CoMm) . ....'Prograr'n command meny .
o [F2) (CTL) s Control_,command menu - -

[F3) (JUMP) ..... Jump command menu,, i

ED (P s input command

[F2) ( d) ........... Output command

[F3 (CLRY)........ Clear command meniii «. 4 3o © . <
{DISP) ...... Display command menu

{REL) ........ Conditional jum félational b’perator menu
[N (o J—

Multi-statement command

i=mPress (B] toreturn fo the-previous.:menu, .. . -, =

Pregram Command Menu (COM) "~ . :
= While the program menu is on'the drsplay. press [E] (COM ) to drsplay the program
command menu, .

~ Edicom) St

1t _[TherlE1ze]lEpd
B e B &

"E0) (1) oo If cOMIMaNd

command menu.
FR(CTL)
[F1) {Prog) ..

F2 (Htrn) .
[ (Brk) .

. (Stop)

Control Command Menu (CTL) ]
Whrle the program menu is on the dssplay, press @] (CTL) 10 drsplay the control

.. Return command ~

[F2 (Then)....... Then command =~

[ (Else}........Else:command;; — ... ... .10

(1sEfidl) ...... HEnd command )
B

F1 (For} s For command Al

(TO} .oeeernee.. TG cOMmand 7

3 (Step) tep commanid 4

{Next)........ Next command

" | I CEE A T ()

B B 6 B 6

1] (Whie) ....... While command
‘ @] {WEnd) -.... WhileEnd command
:";‘W [{nle) . Do gommand,,
{Lp=W) ... LpWhr!e command

Bréak command

Stop command..

479



Jump Commang Menu (WUMP) ; ...
- Whilé the Brogram-men

U is on;the display, press 3 (JUMP) 1o disp!ay the jump
command_menu. B

B ® &

L EWUMP)

TR L et

B (bl ..
(Goto) .......
) (=) ...

Lbl command, - .. .

Goto:.command

= (jump) command., . ¢
e

’

[

D (sz) .
2 (Dsz)...

- 152 command
-« DsZ commang;

o

P

Press (5] to retum 0.the Rrevious menu,,.. ..

Clear Command Meny R ;
While the Program menu is on the display, press E {CLR) to display the clear
: Command meny, o '

BB (cLR) e
-[ET (Texty ... ClrText commany

BB (Grph.... CirGraph commang
(List) ......... IrList command

Display Command Meny (DISP)

- While the program me

™ Menu is on the display, pr

Play Comindnd meny ¢ 0 1t etk
- BB (Disp)
-7 [ (Sta) .......

3 (Grph) .......
B3 (7apL)

Pressing {F3) (TABL) whils the display commang Thenui is on the display causes the
Table & Graph commang menuto appear. i

[ (7ABL)

.. B B ®

(F2) (GeCon} :.:.. DrawTG-Con command-
F3) (G*PH)....... DrawTG-Pit command

[E1 (Tabl) ........ DispTable command”

. . e L . e
C nditional Jump Relational Operator Menu { )
o] .

i L PR
conditional jump relational operator menu.

pEar

[E] (=) Relational aperator = -
- 2 (*)reono... Relational operator
‘@ (=) . Relational operator > -

(<) susvereeen.. Relational operator <.

= [ = | = |
: B
E () ........... Relational operator>

"E .

... Relational operator <

Press (2] to return to the previous menu. -

REL) to display the
he program. menu is ori the display, press [ (&) @'( o
While. the p : ’

133
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9. Command Reference

= IF'Command Index

Break .......
CirGraph ...... :
ChrText
7 7Y DispTable -
Do~LpWhile ..... 130
DrawTG-Con, DrawTG-Plt..........
DrawGraph ..
‘,7‘DrawStat
DSZ.
For—'l;o~Next
For~Tc~Step~Ne:rt
GOl 1ot
F=THEN oo
If-Then-~Else
If~Then~Else~l{End......
" lf~Then-~IfEnd ...
sz ... .
Prog ..
Return ..
Stop ...
Whlfe-WhrIeEnd
? (Input Command)
4 (Cutput Command) ...........
: (Multi-statement Command)
« (Carriage Return) .,
= {Jump Code) ...
=& 125 (Relatronal Operators)

.145

The fallowing are conventions that are used in this section when descn’bing the vari-
cus cemmands.

Boldface Text............... Actual commands and other items that always must be in-
put are shown in boldface.
[Curly Brackets}) ......... Curly brackets are used to enclose a number of items, one

of which must be selected when using a command. Do not
. input the curly brackets when inputiing a command.
[Square Brackets)....... Square brackets are used i enclose items that are op-

tional. Do not input the squars brackets when inputting a
command.

- -Numeric Expressions . Numeric expressions (such-as 10, 107+ 20, A) indicate con-

stants, calculations, numeric constants, etc.
Alpha Characters ....... Alpha characters indicate literal strings (such as AB).

B Basic Operation Commands

| 2 (Input Command)

Function: Prompts for input &f values for assrgnment to variables during program
execution. :
Syntax: ? —-<variable name>

‘Example: 2 —'Ard T

Descrrptron

1. This command momentarily interrupts program execution and prompts for rnput
of a value or expression for assignment to a variable. When the input command is
executed, *?" to appears on the display and the ealculator stands by for input.

2 nput in response 1o the input command must be a value or an expression, and

“the expressmn cannot bie a multi-statement.

o . o H e

[ 4 (Outﬁut‘cdmrhaha) '

Function: Displays and intermediate result during program execution.

Description:

1. This commacd mcmentarrly mterrupts program execution and displays alpha
character text or the result of the calculation immediately before it.

,!2 The ‘output command should ‘be' used at locations where you: would normally

“press the @] key durlng a manual calculatlon

| : (Multi-statement Command) ' |

Function; Connects two staternents for sequentlal sxecution without stopping.

_ Description:
1, Unlike the output command ( ), statements connected with the multi-statement

command are execuied non-stop. ,
2: The multi-statement command can be usedto Imk two caleulation expressions or
two commands.

3. Youcan also usea carrrage return mdrcated by «in place of the multi-statement

~:;-‘-“command

| « (Carriage Return)

Function: Cennects twe statements for sequentral executlon without stopping.

Description:
1. Operation of the carriage return is identical to that of the multi-statement com-
mand.
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" Parameters: condition, numer'ic'exbrlesslon' .

: Parameters condmon numenc expresstenl

—————

4728 Uslhg & carriage return in place of the'multi-statement cammand makes the dis-

’ 'played program easier to read.

sl L L ‘.

[ | Program Commands (COM)

LThen _- ~ j

Function: The- Then—staternent is executed only when the lf~ccndltion is frue (non-
L () R R TIPSR

Syntax:

If =condition:

numeric expression

P ) B R LR o A i
; Then <statements - cqrip sstatements

1 The Then statement lS executed cnly when the condmon s true (non-zero).
20 the condttaon is false {0), the Then- statement is not executed

3. An lf-condition must always be accompanied bya Then—statemenl Omitting the
Then:statement results in an error (Syn EFlFlOFl}
Example HA=0 EE - R
I Then “A 0" SRS B " RN Notln i

E‘-Then-—lend e o

1

v - " I
Functron The Then statement |s executed only when the lf candition is true {non-

“z810). Thie lend-statement is always executed: after the Then-statement Is executed

or directly after lhe f-condition when the t-condition is false {0},
- -Syntax:

. .If.l_ ) <c0ndttlon> -8 > Then <statement> .
' numeric éxprassion | g [ o T ST R s

Desorlptlon

RIS TE VRO B n R i .
This command is elmost rdentlcal to If~Then. The only. difference is that the IfEng.
statement is always executed, regardless of whether the If-condition s true (non-
-zero} or-false {0). - S
Example: fA=0. 0 . et g Do
i s Then A =0" 1.
End

(I

. -Funetion: The Then-stalement:js executed only when the If-condition is true (non- .
17Zero). The Else-statement is. executed when the H-condition.is false (0)

| #-Then-Else

Symax

N NREC
If <condition= { } Then <statement> [{ } <slalement>j|

numeric expression A A

: b Else <statement- : p <statement>
IV L L -
Parameters: condition, numeric expressicn
Description: o
1. The Then-statement is executed when the If-conditions is true (non-zerc).
‘2. The Else- statement is executed ‘wheri the If-conditions is false (zero).
2. Example: FA=0@A" ERRLR T o

Then ”TRUE"
. Else"FALSE"

| lf~Then~Else~lend

Functlon The Then statement |s executed only when the If-condition is true (non-
. zero) The Else-statement is executed when the If-condition is false (0). The IfEndt-
A stater"tent is always executed lellom ng e|therthe Then- statement or Else-statemen
If <condition>

«l a . «l ’
{: } Then <statement> |:{ } <statement>
numeric expression Vi SR A ;
B A . oSV e
{: } Else <statement= |:{ } <statement>"| 5 : -p HEnd

Syntax.

i Parameters condmcn numenc expressmn

.'—.Descrlptncn L -

. .Th|s command is a1most ldentlcal to If-Then Else. The only difference Is that the
HEnd-statement is always executed, regardless of whethe'r‘ th_e lf-condition is true
(non-zero) or false (0).

Examplei"Lbl1:? 5 AW

fA=0

Then "GCOD" o e
Else Goto 1. s
IfEnd

—_197
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* - ‘exceeds the endifig valle:
- 40 "S'yhtax::' oL

———— Tl
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I_l;or_..'['g.;.Ne_)_(tr o R .':I-_ i ——‘

= 'v'{Furict_iph: This command-repeats sverything betwean the. For-statement and the

“ |+ Next-stateitient. Thie stariing valiie is assigned-to the control variable with the first

execution, and the value of the ‘control variable is incremented by one with each
execution. Execution continues until the value of the control variable exceeds the
ending value. i
Syntax: T

i

<slatement> <" 1> 1 Next '
‘, -
SEU=NGI S L ey Wi

B o |
For <starting values — <control variable names To <anding valus> { : }
2 . : 4

Parameters:
: = conirol variable name: Ato 2.

BT L N S !
+ starting value: value or expression that preduces-a value {i.e. sin x, A, etc.)
* ending value: valug or expression that produces a value.(i-e. sin x, A, ate.)

Description: ‘

1. When the starting value of the control variable is greater than the ending value,
execution eontinues from the statement following Next, withourt executing the state-
ments between For and Next, e c
. A For-statermant fijst alwé'ys'hé\'ré"a'éorriaéppnding Mext-statement, and the Next-
i staterfient must always comé afterits'corresponding For-statement.
.7 3. The Next-statermient defings the end of the loop’ created by For-Next, and so it
7 'mist always be includéd, Failure to ‘do so-results in an‘erior (Go ERROR).
Example: For1— ATo 10 R I
’ i Ax3->Be o

Next

‘ LFor»-To-Step}Next' e ..‘- : :l

Funetion: This command repeats evarything batween the For-statement and the
Next-statement. The starting value is assigned to the control varidble with the first
execution, and the value of the control variable is changed according to the step
value with each execution. Execution continues urifii the'value of the control variabia

i) :

For <starting value> — <control variable names To <ending value>"Step <step values { : }
c o ! ’ ‘ o
Next

Parameters:

* control variable name: Ato Z :
* starting value: value or expression that produces a value (i.e. sin x, A, etc.)

* ending value: value or expression that produces a value (i.e. sin x, A, elc.}
* step value: numeric value (omitting this value sets the step to 1)

17 syrtax:

Description: : . . -
3142 This command is basically identicat to For-To~Next.. The only difference is tha
-you can'specily the step. - .. ..~ [
2. Omitting the step value automatically sets the step to'1. -
‘ aking thé starti ss'than'the' endi lue and specitying a positive
" '3. Making ' the starting value less' than' the“ending val : .
: """s'tep”\'rg!ué causes the control variable to be incremented with each execution.
Making the starting value greater than the ending value and s.pec:fymg a neggtwe
step value causes the control variable to be decremented with each execution.

‘Example: For1— ATo 10 Step 0.1
Ax3-2Bd
B.4
Next

[ Do~LpWhile .

" Function: This command repeats specific commands as long as its condition is true
(non-zero)... Lol TN
Syntax:

o
Do { : } ~ LpWhile <expression:>

Parameters: gxpression
" Description: o - }
1. This command repeats the commands contained in the loap as Ionq as its condi-
. tion is true {non-zero). When the condition becomes true (0), execution proceeds
from the statement following the LpWhile-staternent. S
2. Since the condition comes after the LpWhile-statement, the condition is tested
(checked) after all of the commands inside the loop are executed.
Example: Do’ o :
73 AL
TARESLBA
B 4 .
LpWhile B»10 .

[ While~WhileEnd

Funection: This command repeats specific commands as _Iong‘ as its= condition is true
(non-zero). . : :
‘ THWhi[e__sexprpésiqné : ~ WhileEnd

A

Parameters: expression

41114
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Example ‘While A»0aa'"

Description:

1.” This command repeats the commands contained in the loop as long as its condi-
tion is true (non-zero). When the-condition becomes trug (0), execution proceeds
from the statement following the WhrIeEnd -statement, -

2. 8ince_the condition comes. after the Whrle statement . the condition is tested
(checked) before the eom ands rnsrde the Ioop are executed
Example A0 A ‘ Lo : ;
HWhlIeA>0¢J N
A1 Ad . .-
"GOOD" W
While&nd

St

B Program Control Commands (CTL)

Break ' T n ' _|

Functron Thrs command breaks executron of a Ioop and contrnues from the next
command following the loap.

Syntax Break «
Description:

1. This command breaks executlon of a Ioop and contrnues from the next command
following the loop.

2. This command can be used to break executron of a For statement Do-state-
ment, and While-staternent.

WhAs2a
“Then Break«i-

Lo IfENd ed
o WhileENd W e L e
A4 <————Executeo' after Brea

AT

Prog e _I

Funstion: This command specifies exatution of &ndther program.as a subroutine. In

 the RUN Mode, this command executes a new program

Syntax Prog "file name” o
Example Prog "ABC”
Descnptron

1. Even when this command is located inside of a Ioop.‘
breaks the loop and launches the subroutine.

it execu:tion immediately

2. This command can be used as many times as necessary inside of 2 main routine
to cail up |ndependent subroutines to perform spacifié tasks.

3. A subroutine can be used in multiple.locations in.the same main roufine, or |t can
be called up by any number of marn routmes

Main Routine Subrourrnes

S N N T I

i Pm;;:'L" Pm# I Pn;g 1" H
\ f [ I\ ]
Level 1 " Level 2  Level 3. Llevel 4 .

4, Cal]lng up a subroutine causes. it to be executed from the beglnnlng After execu-
tion of the subroutine fs complete, execution returns 1o the maan routing, continu-
|ng from the statement foltowrng the Prog command.

A Goto Lbl command inside of a subroutme is valid msrde of that subroutine only.
"lt cannot be used'to j jumnp to a label vutside of the subrautine.

6. If a subroutine with the file name specrfred by the Prog command does not exist,
an error (Go ERROR) occurs: * -

.7..In the. RUN Mode; ‘inputting the Prog command and pressing IEI launches the

o program specified by the command.

Return

Function: This command returns froma subroutlne
.+, Byntax: Return, o

Descrlptlon .
0. Executron of the Return command msrde a main routlne causes executron of the
-—'-:program to-stop. - . [ :
_Prog "B"

: Example Prog "A™ o
ey A LForABTo10-
Prog "B" « B+12Cd
B 4 : Nexte )
Return. - .

' Ekecuting the program in File A displays the result of the operation (11)

Functlon Thrs command termrnates executron of a program
.Syntax ‘Stop .J B ) ' ‘

Descrrptron
1. This command termrnates program executlon

2. Executicn of this command inside ofa Ioop termmatee program executron with-
’ outan error bem' -generated
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WL

LR~ LR e~ | w

. Descrlptlon

-~ Example: For2—)|To 10.-!
=5
Then "STOP” Stop,J
SJfEndd TSR ‘

_This program counts from 2_10 10 Whien lhe counl reaches 5, however it terminates
execuhon and d|5plays the message ”STOP" "

__\_l'eriable Value =0 4 f

Parameters:~ — - e
Variable Name: Ko 2~~~ =13 0 i 5

[Example] Dsz 8 : Decrements the value ass:gned to vanable B by 1.
Description: .

- This command decrements the value of 2 control variable by -1, dnd then tests {checks)

it. if the current value is non-zero, execution continites with the hextsiatement. If the
current value is zero, exection jurnps to the statement following the multi-statemeant
command (:}, display. command (A) or cemage return ().
Example: 10 5 A: 0G5 co D

Lbl1: ’?—>B.B+C—>C:

Dsz A:Golo1:C+10

St , #his, program, prompts for- input of 10-values, and then calculates the

average of the input values.

Goto~Lbl - -~ - . T

Funci:on Th|s command performe an uncondmonel ]'_ ‘_ ;o’a specified lecation.
Syntax: Goto <value> or variable ~ Lbl <vaiue> or varlable o
Parameters: Value (from 0 9). variable (A to 2)

1. This command con5|sts of two, parls Golo n (where n rs a value from 0 to 9) and
Lbl # (where # is the value specrfled ‘tor Goto) This command causes program
execution to jump to the Lbl-statement whose value maiches that specified by
the Goto-staternent.

2. This command can be used to loop back to the beginning of a program orte jump
to any location within the program.

SR N

Example 2 Az = Blbl 1

3. This command can be used in combination with conditional jumps and count
. jumps. .

: 4. )f-there is no. Lbl-slalement whose value matches lhat specified by the Goto-

statement, an error {Go:ERRCR) occurs:

Y ERY & AxX+B-

o s Goto i s ; '
Th|s program calculates y = A BX lor as many values for each variable that you
want to input. To quit executien of this program, press [(g).

" Funétion: This command- is 8 cotint jurip’ that mcroments the value of a control

variable by 1, and then jumps if the-current value of the vasiable is zero.

|—Variable Value % 0_—; :

o«
" 182 <variabié niaimes ; <statemant="" { o } . <statements

Syntax:

|7f\.{"ari:_a.ble,\,’a\lue =0~

Parameters:

" Niatiable Name: A o Z:

[Example] Isz A : Decrements the value assigned to variable Aby 1.

Description: I

This command increments the value ol a conlrol vanable by i and then tests (checks)
it. If the current value is non-zero, exeoullon contmues with the next slatement ifithe
current value is zero, execution jumps to the statement followmg the muiti-statement
: gorimarid (5 display-command {.4); or carriage retorn‘(d)' i

I_(JumpCode) e L

" 'Function: This codé i$ used to set up conditions fora condmonal jump.The jump is

executed whenever the conditions are false LA B
Syntax: SR

True

<Iefl 5|de> <relat|ona1 operator> <r|ghl 3|de> = <slatement> { : } <statement>

4

l ——— False

" ‘Parameters:
* " left side/right side: vanable (A to Z) numeric constanl varlable expressmn {such as:
AXE) Nl PRI PP S L N

refational operator: =, %, =, <, z,s

143
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Descrlphon

T LT P e

1 The condlitional jump compares the contents of two variables or the results of two
. éxpressions; and a decision is-made: whether or not to execute the jump based
on the results of the:comparison: ©., iy ¢ = e o
2. If the comparison returns:a true résult’ execution continues with the statement
following the = command. If the comparison returns a false fesult, execution
jumps to the statements following the multl statement command {:), display com-
L mand (A) -or carnage return (-l) WL
Example: LI 77557 A & St
Az0= F Ad
G4 et e - i
With this. program,-inputting a-value of zero or greater calculates and displays the
- Square root of the input value. Inputting a Yvalue less than zero retumns 1o the input
; -prompt wnhout calculatlng anythlng

B Clear Commands (CLR). .« : .. -

TCirGraph =~ 7

Functivn: This command tesns the’ graph screer,
Syntax: CirGraph o Ve .
Description: This command clears the graph screen during program execution.

ik Functron “Thig canimiand cigars I|st data

Descrlptson Th|s command clears the contents of the currently sefected list (List1
to List 6) dunng program execution, - ‘

I_CIrText C e

G BERC RS

Functlon This command clears the text Screen.. ... _: .f‘;
Syntax: CirText « AN
Descrlptlon Lo !

’ Thls command clears text from 1he screen dunng program execution.

-|-— M Display Commands (DISF')I

LTS

Function: This draws a statistical graph. )
Syntax: g R
DrawStat «!

REERRCH

KFunctlon Thls command draws a graph

Description:

: This command draws a statistical graph in accordancewith condmons defined within

the program.

DrawGraph

Syntax: DrawGraph«d .-

. Description: This commang draws a graph in accordance with the drawing condi-
) tlons detlned W|th|n the [program.

‘ .,,DispTabIe -

Functlon These commands dlsplay numerlc tables.
’ Syntax

pDispTable vk Lo b e
Descrlptlon

These commands generate numeric tables during program execution in acecrdance
with conditions defined within-the program.

DrawTG;Con, DiawTG-PIt_

Function: These cemmands. graph flinctions.
Syntax:
-DrawTG-Con o
DrawTG-Plt«d
Description:
+i1:4These commands graphy, functtons in accordance with condmons definad within
the program.. . - .. coee : !
-DrawTG-Con produces a connect type graph whlle DrawTG- Pl: preduces a plot .
type:graph; - i S e e ot

B Conditional Jump Relational Operators (REL)

[=#%5<2¢<

Function: These ‘relational operators are used in combination w:th the conditional
urap command, .
i Syntax:.ovn

A L

S
g

<left side> <re|at|ona| operator> <r|ght SIdE> = <slatemeatz { J/ <statements
4

{With Jump Code)

4AC
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I .Using Graph Functlons in.a Program ..

Parameters:

.t left side/right side: variable (A to Z}, numeric constant, vanable expression (such as:

A x 2}
relational operator: =, , », <, 2, £

Description:

1. The following six relatlunal operators can be used in the condltlonal jump com-

mand il PR Y
<left sidex = <right side> : true when <left $idex-equals érighi sida>

"~ eleft sides % right sides - true when left sidés does not equal <right side>
<left side> = <right side= ; triie when <Iéft Sidex i greater than <tight side>
<left side> < <right side> : true when <lefl side> is less than.<right side>

<left side> > <right sides : frue when <left sides is greater than or equal to <right
, Sidex
<Jeft SIdE> £ <raght sides “triie when <I6f SIdE> is Iess than or equal toe <right side>

2. See = {(Jump Code)" for details on using the' conditional jump.

10. Text Display

You can include text in a: program by S|mply enclosing it between double quotation
marks. Such text appears on the display- during: program executlon, which means
you can add labels to rnput prompis and results

Program Display ) SR
75X ?
K=" X X=7

* If the text is followied by a-caleulation formula, be sure: to insert a display com-
mand (.4) between the text and calculation.:

* Inputting more'than*13 characters catises the text fo mb‘vefﬂown to the next line.
The soreen scrolls automatically if the text catises theiscreen to become full.

11 Usrng Calculator Functlons in

Programs - R

You can incorporate graph functions into & program to draw complex graphs and to
overlay graphs on top of each other. The Tollowing shows varicus types of syntax you
need to use when programmmg with graph functions.

G PRI T L b e

e View Wrndow

View Window -5,5,1,-5,5,1 «

O DrawGraph e

'Example Program ) .

- » @raph draw operation .- : BRI

« Graph fungiion input
Y = Type o ... Specifies graph type. = -
K-35 YT g%

+ Graph draw operation

© G [ ) 6 62
® @ (3 E9 o)

° @6 R E G
258 ) @ E ED
® (@ @D &) £ 2

®C|reraph.4
"~ @View Window 10, 10, 2, -120, 150,50
@Y =Typa o

§ KA A=K A 324X 4 4X + 80" = Y1

®G SelOn 141
" ®DrawGraph

Executing this program produces the result shown here.

M

H Using Table & Graph Functlons ina Program

B T R ST A S U

Table & Graph funchons ina program can generate numeric fables and perform

graphmg operatlons The followmg shows various types of syntax yuu need to use
when programming with Table* & Graph funcnons

* Table range setting
1 F Started
5—F Ende
U SE pltchd
* Numeric table generation
L DispTablewd - -

Connect type: DrawTG-Con e
Plot type: DrawTG-Plt -

- Exaniple:Program

CirGraphi: it o
ClrText .«

View Window 0, 6,1, -2, 106, 2% "7
Y =Type o -
H<H G A & PV I
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_ * Ascending order

DT Selon 1 ° FEEE

0 ®F Starta . ®-@lﬁ_§]lﬁl

6— ®F Endw @ [Fg .

1 ®F pitchet @ @- ;
2 DispTable « B - @-@.@--
& DrawTG-Con - @ --@.@@]-

. Executing this program produces the resuits shown here

Numeric Table .

M Using List Sort Functions in a Program

These functions let you sori the data in lists into ascending or descendlng order:

" ®SortA (®Llst1 L|st2 Lrstﬁ)

. 1 e s “r!ed (up‘ro sax c:an be specrfed)
o @@E- LS ST

@ I E R )

* Descending order LT Ly e
SortD (Listt, List2, List3) T

Lists to be sérrfs (uprosrx can be specified)
|| s . D chojonnmis -
Using Statistical Calculations and Graphs in a;Program
Including statistical calculations and graphin
g operahons into progra -
culate and graph statistical data., P g mets you cal

e

*To set conditions and draw a statistical graph
Feliowing “StatGrph”, you must specify the fo_llqwing' graph conditions:
* Giraph draw/non-draw status (DrawOn/DrawOff}#.:, :
* Graph Type L
* x-axis data location (list name) .. ‘
+ y-axis data location {fist name)
_» Frequency data location (list name). . _
+ Mark Type

The graph conditions.that are required depends on the graph type. See “Changing
Graph Parameters”,

+ The following is a typmal graph condmon spemflcatlon for a scatter diagram or x,
y ling graph o
‘8- Gph1 DrawOn Scatter List1, List2, 1, Square.J
In the case of anx ¥ line graph replace “Scatter‘ ln the above specffication with
Llne S

-‘The followrng is atypical graph condition specification for a single-variable graph.
. 5 Gph1 DrawOn, Hist, Listt, Lisl2. o

" Fhe same format can be used for the following lypes of graphs, by simply replac- '
‘ing *Hist” ifi the above specification with the applicable graph type.

- Histogram: .... .. Hist
Median Box: .. MedBox
Normaj Distribution: N DISt

. The followmg‘ls atyprca| graph condmon speczfrcatron fora regressmn graph.
S Gph1 Dra On Linear, Listt, List2, List3«

The same format can be used for the following types of graphs, by simply repiac-
1ng “'ingar” in the above specification with the applicable graph type ’

- Linear Regression: ........ Linear
Med-Med. creemnnensnene Med-Med
. Quadratic Regression: ... Quad

' Logarithmic Regression: . Log
Expecnential Regression: Exp
Power Regression : ....... Power

Example Program

S CliGraphe : ® @R E E B B E @
@ s.WindAuto ot ' *EABE
{1,2.3) > @List o @

(1,2, 8 - Ptist2 ' Lol ]l

@ 5-Gph1 ®Drawn, ¢ EFAEE

® seatter, Listt, List2, 1, @ Square« ®* BEEMEE

® DrawStat @ [/ F) F E @

R @ ) frcH) () (8) (1) @

Execuling this program produces the scét_telr diagram showr\_here.'
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../l Performing:Statistical Calculat:ons

= Single-variable statistical calculauon ' cruminan veemiem

®1-Var|ab£e Llst1,L|ﬁ% R A
L LT Frequencyda!a (Frequency)

.. e rov _x axts dara (XL.'sr) e : o
@@@u@@ [AEPREEE N - H : EOER IR
S . H_1 Uar1able
A e 2.33333
S s 14
. Y R 2. 74595 S LT e

* Paired-variable statistical calculauon :
2 Varlable L|st1_, ‘LISiE" Lista

o 1Frequency aata (Frequency)
¥- ax;s data (Yus!) :
L x- ax.vs dara (XL.vsr)

Program Library

S e 2 Uamable
Pk PR = 2.33333
B : Exf 14 Prime Factor Analysis
rxiE= S5
'wan= B, 74535 Greatest Common Measure
' : t-Test Value

« Regression statistical calculation

" Circle and Tangents
¥ Linearftog List1, List2, Li%a e 5
Calcutation Frequency:da:ta__(ﬁéquency)

Rotating a Figure

bW N =

" type”

y-axis data (}{Lisr)

—x-axis data (XList).

. Before using the Program lerary ;
"+ Be sureto check how- many bytes of unused memory is- remaln— :

O BEE : ing before attempting to perform any programming.
@IE g@@@ o L1 near;ﬁ'eg -'Ti%s Program ngrarg is divided into two sections: a numeric cal- |
[ a= B.64641 ~-culation section and a graphics section. Programs in the numeric- - -
o b=-@.71186 caiculatlon ‘section produce results only, while graphics programs
Lo b= B ET339 use the ‘entire- display area for graphing. Also note that calcula-
y=anth “tions within graphics programs do not use the multiplication sign™~

: P ) wherever it can.be dropped (i.e. in front of open parenthes:s)
- 'Any one ofthe fo?lowmg can be specmed as the calculauon type. L D e s 1 R
LlnearReg .. lingar regression o

Med-MedLine .. Med-Med calculation ; S

N |

QuadReq ........ quadratic regression :

LogReg ........... logarithmic regression - IR
" ExpReq ........... exponential regression

PowerReg ....... power regressicn
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No.

“Program

DR fual [}
F-- Ilr||..s.|lllsJ ——— L\l\m Ltauhoesnlasale - - _———fm——f-— QP P -
: 2
S o . :
F—=1=~""[T=1--= |. =T r-- |l.||.”nl.w 1" r-"1°-"°r-- -=== =TT

Goto
: Frac'

.

Al
d
(el

m| o

[m]

Ll

(o

Line|

] O] o L
= T | Mg (@ ik RN
C? Flo# =i Tix|+| = o
<|- || +|o o |m <t =z EEN
wis|[w|~{<|al | +|+|[w]w|w
M .. .. i : L L
mn01 oo w|~|wo|om N
[~ e [ e F=1=r === w|||| I
o5 S|515(8|5 5

3

& |Goto;

5
7
8

2 |Lbi!
10 |Lbli

12
13
14
15
16
17
18
18
20

21

22 |
,23 S [
29

25
26

sjuajuc) Alowsp
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No.

Program for

Prime Factor Analysis

Description

) fo check

“END" is displayed at the end

3,5,7,9,11,13, ..

{d
= mi-/d is assumed, and divigion is repeated until

2x3x3x5%x53%83

mis divided by 2 and by all successive odd numbers

for. divisibility.
Whera d is a prime factor,

i+ 18d.
262701 =3x3x17x17 x 101

For1<m <10
- Prime numbers are preduced from the fowost value first.

of the program.

(Overview)
118 =7x17

[2]

440730

m
- 13

Produges prime factors of arbitrarﬁt positive integers
* Store the program written on the next page.
+ Execute the program as shown below.

Preparation and operation

Example

_Display

83

i1l

M2

17
17

101

3 | END -

v262701E8 |

B | END

Step| Key operation

A8
HE I

16
17
18
19
20

. Display

&89

FUEXE) | M?

| |"END-

4407308

(56

Step | Key operation

6

10
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Na, -

‘Program

CITL o

.::A

b
4
'
|
'
t
+

Absi B i 1B T

|
]
I
1
'
T

E
CA

C:iMi:
.

Al

% L

El~ =

‘Olo

L

L

Line

Fila. |
name’|’
1

Lbl
2 |Abs| A

(@] NN
[
An | .- B‘. —
Tl o] |
A m.u [} A e |
vir|e| ng1|e
m< §omg
I B EEEEEBEEEEEE

22
23

24

27

5 feWw WSVl wi Ihailx B

- R T ANy B Y

- Greatest Common Measure

Program for

Description .. ...

-. Euclidean general division is used to determine t‘h,é

aand b,

.positive values are taken as < 10" ‘

o)

4

- Forlal, 16l <10°

- [Overview)

]

o= miax (1a), 1B

| j ;
e EEEETRIE I X
. mm I ﬂ
.m.w - m... .
SRy B — :
8 : o ;
[3'] @ ' i
5. i . i !
5 i i : !
[ - LT
LD Y
i E e
. c :
[=) [~ .
=z B .
m, - -
g. . ~
=
LB
(U
2
s
o
o

NN

127
D

15

17

19

b= 3208137866

||Step| Key-operation

11

03345 qs 622052
[N A
C

9135

a
b=
l
¢

M B
1 ]ﬂk—l: -

et
238
374

Display

‘34

A?.

1015

A7

..998

Cbe
b
[

k=23.. . . o B
Ifm =0, then the greatest commaon measure. (¢} will be mi.

m = min (lal, 1bl)
o =_[

--When a.=238

~ * Store the program written'on the next page.
* Executé the prograrn as shown below.

= F(EXE) | A?

238 | B?

- 374@g |,

233458 | B?.

@._

'

915

522952 | B?

Step | Key operation

Exainple

_Preparation and operation

5 ..

6

8

9 |3208137866

-10
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Program for No.

-3

t-Test Value - -

’ ,_Desérip' tion

o x-m)y- ¥

s A=t .

rmean of x data . - .
: sampfe standard deviation of x data

. ! WL . .

-Example --To deterr_nine-wheiher tha population standard deviation for sar_nple'datal 55; 54, 51 ..'- .
. 95,53,83,54,82,is53. . ' omen oo .
Pertarm a r-test with a level of significance of 5%.

'Preparétion and operation
s Btore the"program written-an the néxt page. -
- * Execlte-te program as shown below.

' The mean (sample mean} and sample standard deviation can be used to obtain a test vale,

L VH . # inumber of datd items : L T

o : m  ihypothetical populaticn standard deviation (normafly, repre-

S S - *-sented: by ji,-buf m is used-here becauseé of variable name
DTttt L limitationsy o 0 o ol

Step | Key operation| " ‘Display " ||Step| Key operation

" Display .-
Ly K3 | i

T=
0.7533708035

1 FEXE
_— B j 53@

N

The ab‘ove"operatiori ﬁroduces a't-test value of 1(53) = 0.7533708035; According' to the r—distfibutio'n
- table.in the_next page, a level of significance.of 5% and a degree.of freedomof 7 (n—1=8-1=7)
produces a two-sided r-test value of approximately 2.365. Since the calculated «test value is fower

than the table valus, the hypothesis that populaticn mean i equals 53 is aceptéd. ¥

156

« {-distribution table

The values in the top row of the table show the probability (two-sided
probability) that the absolute value of ¢ is greater than the table values

for a given degree of freedom.

voEEm
¥ amm

No. .

Line S Progra'n'i-' T .
[Ee] TP TIETSTTY © T b bt op bbb
1 [ {1554 64,1541, :6i6,i58, 543},
2514 P2 bl ilstitled b b
AoParlisti L A F R L L
4 |Lblio ! VIR 1Y T I S T N T
EREGES Gy ba et e WA ) i d Tl E
6 " T ST T S S N R W
LA G TR S S AN N S N 0 M N SO

A H o) s
% B I P w
£ [c J |a X
8 1. Tk .~ [R] T
E E . I I 18 2
|2 |F M m T

P (Probabiiiny}] - - o . N -
Degrea 02 oa 0057, i 001
of Freedom i
1 3.078 6.314 12,706 |, "63.657
- 1.886 2920 [ - 4308 . 9.625
3 1628 2:353 3182, 7|° 5841
4 1.633 2132 2776 4.604
5 1.476 2.015 2571 4.032
[ 1.440 . 1.943 . 2447 3.707
.7 1418 1.895 2365 | 3499
“-g | ctagr 1.860 2,306 7|7 3.355
9’ 1.28%° 1833 Cadee 3.250
10 1.372 1812 2228 3,169
15 1.341. 1.753 - 2431 | .2.047
20 1325 1 |, 1728 2086 | v 2845
25 1,316 - -|-- 1.708 2060 2,787
30 1.310 1.697 2.042 2750
- -35- 1.306 1.690 --2O30--f - 2724
40 1.303 1.684 2.021 2,704
457777 1801 T 67T [ 20147 | 2.680
50 1.209 1.676 2000 | - 2678
&0 71.296 1671 20007 2,660
80 1292 1.664 1990 | 2639
120 1.289 ° 4.658 1.980 - 2617
- 240 1.285. .| 1.661-— .. 1970 .2.596
= 1.282 1.645 1.950 - 2.576
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No.

‘Program

<-I
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-
x
|

T

'

'

1

'

'

i

Ak P I I % B -

ol

«
1} : ‘
-+ R
R x?
B 4
Al A
Zid
Gotoi 1
0
('R
B! 4
A A
Z:d
Golo: 1

P

w
R
E
o
x2

(
xS
M
«l
_)
=
Gota

E
N
Y
-
R
Y
—
?
A
1 ox2
- TAB
C
1
Z
Goto
C
1
Z
Goto
(]

'
]
'
L
i
]
i
]
]
'
'
4
I
'
]
'

X
A
=
0]
B
A X
A
=
0
=
A

N
w
xe
C
x

(

P
4.|

(
«
R

s

S

0
o

A

(
M =
1Bi=
o
T:R
EiS
=

S

¢
|

R

'
'
T
'
1
'
'
1
T
'
'
T
]
'
1
'
'
1
I
b
'
]
]
]
|
)
—r
'
1

A
X
(
Y
A
7
. 6
M
M
B

Line

Y

N

2

7=
32 |Lbl! 1

27
28

N

1

Z
21 [Lbii 2
22 {
23 Graphr\;z: N:
26 !Lbl

"8 |Plot

9
10.
12 ot
i3
14

No.
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: Circle-and Téngents

Program for

159

'
i

l

iRt F

d

graph, the calculation'is

S¥EY=mx-x)
-* mrepresents the slope of the
tangentiine - Lo

e

H

Formua for tangent.iine pafssifq'g

through point A-{x", ¥j:- _

obtained for lines drawn from point

Forruld for circle:
you select trace and the missage

us.of r_The trace function is used to read-out the

y=mxyare

ptE (=
with & radi

ey, and factor zoom is used to enlarge the graph.
=y,

~e
P
'

%
anu
it

K

* The paint plotled for A cannot'bé movad. Even if it is moved on the

performed using the original value.
;.* An error (Ma ERROR} occurs when r

i

+n = Be sure to glways perform & trace operation whenever

To determine m and b for the 1ollowin§j'-values:

coordinates at the points of tangen

With this program, slope m and intérce
A (x), ¥) and are.tangent to a circle

TRACE is on the display.

. + Store ffie program writtén on the next page.

. N{)tes

..ABCDEF

. * Execute the program as shown below. ;

Preparation and operation

Description
Example

" siaytog Alowapy:,

Sl

158



Display

N_o.

Circle and Tangents
Key Operation

Step

Dote |

5

\_t/
X5
\.l/

Yo

_.}: :ﬁr.
X i h
[ =

3

PEELE
RrR=7

| ®exe
169
=

Fogram for

No.

Program

161
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©|Linej .
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Program for

,Circleﬁand Tangents

Nq" 4

Step

i Key Operation

<. Display

11

GH

=, iezeioTen

B . 549030106 |
- Disp —

Programfor = _ o No. L et
Circle and Tangents 4
" | Step | - Key Operation Display
B R ey
: Dore
6 M= .
: 8.3169872981 |
: ‘ - Di=p -
; | g2 3169872851
S 1. 849932106
1 - Disp -
| ® 1, G496 35108
E TEACE?« _
g - YESE T
NO*&
?
35
9
- Dane
. M= ‘
10 1.1836812702
- Disp ~

-1, 5498381606
TRACE ¢

YEST 1a

QD%E

13.

.

HOZE8
7

1
TRACE .
- Dise —

14

@) () (TRC)

vl

-

a1 ¥=-3. 085

15

162

57

o

W=l B v=-0.602
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Program for

MNa.

Program for .
| Circle and Tangents - e -4
: Step Key Operation Display
Y . NOx6
. ‘ ]
! ; TRACE
Factor Hij=7

17

18

TRACE

iactar N3N=?

EHEr

Done |’

Rotating a Figure

_Description

C(Xa.)fa)

CAmy) L

B(xz,y2)-

5 -

fion:

X

Graphing of rotation of any geometric figure by @ degrees. -

ELQDEE

To rotate by 30° the 1r|ang|e deilned by pomts A (2 0 5),; B (6 Q. 5) and c (5 3 5)

Notes

» Use the curser keys to move the.painter around. the display.
+ To interrup! program execution, press &c] while the graphic screen is an 1he d|splay i
» The triangle cannot be drawn if the result of 1he cuordlnate transiormahon ‘operation,e exceeds

View Window parameiers

Preparation and operation ‘
_» Store the program written on the next.page.
« Execute the program as shown below.

-~
| A

Formula for coordmale transforma— ’
J ey )—}(x ¥},
x'= xcose ysma L

y xsmB ycosﬂ A

A X H J 1O V.
g B s | 2 P W
E|C X2 J ¥y |Q i Xl
21D 2 K lay R YL
8 E x5 n ¥ S z
2°F Yia M ' T

G X N Ul
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@ o 0. A , B . - :
5 i
= ..4., - ‘5 .
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g 18 b
o o
_”.a - - _‘ ; i
| - wnhuuu A i B a s Eold ("1 1" B B i ”_lﬂmwn TrTTTreT = ki el i B Bl N
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kR Dt A L LY ENTESYE N (N P Py cl|ele] (olo!volo| N
i 2t O e A S N L T 2elsl8) |%(8)5)5) 8 5|50
HZ -l [N>] - |= N[> mie | 1 -=(moa|1|a L -
Y 3 + T

RIOITIATIE:

1]

1
'
|
i
'
|
i
]
|

8.,

' B

i
T

i

X3

E:, F '  4:

: TPlotl A |

Alsini Q

BLIET

¥

Cisn.Q:+:D

LQ.

=1 F
T

;-CO5

1

E

e

Q.

'
I
'
T

K-
G

E .. sin

Do [
ST [
4 h

[Pt C

Cit
Graph 1

g

]

File
name

6 |Plot: A

14

16 1Plot!

19 [Line:

22

23 |Plot: G ;

24 | C icos

25

26 [Ploti 13 1

27..

29.|Plot:
.30 !Plot

28

~31.

33 ..
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Program for | S . Ne.
' Rotating a Figure 1. 5
 Step | " Key Operation Display
. . 4.5 - g . 7
: 1588 00
6 +
BB YoioE
®-® : : ;
, {Locate tha pointar i:al X =5}
7 > +
{u=5 ¥=1.5
| ®|
N Q
|
B8
: Y3=7
: . 1.5 -
g Bune
‘ one
ANGLE: Dea?
308 | g:,, .

Continue, repeating from step 8.

168
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;. Appendix B .
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T Appendle .
.- Appendix F.

"‘Appeﬁdix

Resetting the Calculator
Power Supply

" Error Message Table
-Input Ranges

2-byte Code Table
Specifications
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. APPen

Appendix A Resetting the Calculator

Warning! -

The procedure described here clears all memory contents. Never periorm this op-
eration unless you want to totally clear the memary of the caleulator, If you need
the data currently stored in memory, be sure to write it down somewhere before
performing the RESET operation.

*To reset the calculator

1. Press (5 to display the main menu,

HSTQT;- LIST
GRFIH-II'I;HBLEIPRGM I
CONT FHMEM
vy
2. Hightight the MEM icon and press 8, or press (&]. '

Memot

ese

+1

|Gelects TTIL
JSet- . iLEXE]

3. Use (® to move the highlighting down 1o “Raset” and then press [,
- ' [dokkdokRk kKRR
R
ek kR K

RESET
ALL MEMORIES?
[YES RESETALL[M O

G

4. Press [Fi] (YES) to reset the calculator or [Fg (NO) to abort the operation without
resetting anything. '

FeoRkookkoRok ook
RESET

ALL MEMORIES!

Rk ROk ok

* Ifthe display appears to dark or dim after you reset the calculator, adjust conirast,

i

7 P eaiculator, This should make the RESET con- ©

Resetting the calculator initializes it to the following settings.

C Ttemes i Initial Setting
Teon " URUN
Angle Unit ~ Rad
Exponent Display Range . .~ [0 .. Nomm i1
Fraction Reduction Autornatic -
Mixed Fraction ™ Display 1
I " Graph Type- Rectangulareoordir{ate {Y=)
~  Statistical Graph . ' Automatic:
Variable Memory Clear '
" Answer Mémcry'(Ans) Clear
Graphic Display/Text Display. - ... .|.. .. Cléar
- Miew Window -7 -0 o[ o Clear {initialized)
View Window Memory U1 Clear
. .. GraphFunction. ... ... [.. ... . Clesr
B Enlargement/Reduction Factor | . Clear (inilialized)
Table & Graph Data Clear |~
List Data © o Clear
"' Statistical Calculaiion/Graph Mériory - - -+ Clear
e “Brogram U | Clear
input Buffer/AC Fleplay' ) ) “Clear |

-'Performing"the RESET operation .while ‘an internal calculation is being per-
" formed (indicated by a blank display) will cause all data in memory 1o be de-
leted. Make sure that no calculation be being performed before starting a RE-
SET operation. ‘ T e :

.= If.the calculator stops operating correctly-for-.

"some reason, use a thin, pointed object to
., press the RESET button on the back of the

firmation screen appear on the display. Per- )
_ form the procedure to complete the RESET - =
‘\ oper‘anup s

RESET bution —

o7
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tor and replace battenes

I yoL.l 'try to contlnue using

you replace bat-tenes

|-test purposes 80 they will probably not prowde normal service life,

m Re‘placiﬁ'g B‘att‘érié;v." -

Appendix B * Power Supply

Thls unitis powered by two AAA S|ze {LRO3 (AM4) or Ro3 (UM4)} battesies. In addi-

~ tion, |t usesa srngle CH2032 lithium battery asa back| up power supply for the memory. -

If the following message appears on the dlsplay, |mmed|ately stop using the calcula-

##*#********#
Low hattery'

] ***#*********

______ oalcoletor, it will automattcally switch power off, in
.- Qrder 16, protect memory contents You will not be able to switch power back on until

Be sure to. replace the main batteries at laast once every two years no matier how

il much you use the calculator during that tnme

_Warnmg' )

If you remave bioth. the main power S pply and the. memory back up batteries at the
same {ime, all memory contents will be erased. if you'do remove both bat'tenes,
cotrectly reload them and then perlorm the resel operatlon

s

The batieriee ihat come installed in thts unit when you purchase it are for factory

Precautions:

Incorrectly usmg batterles can calisa them to burst or Ieak possrbly damaglng the
interior of the unlt Note the following prec i :

+ Ba'sure that the posmve (+) and neg ive. (—-
the proper drrecl:l_

-» Never mix bat‘lerles of dlﬁerent types i ‘-:'
. Never mix old batteries and new ones.

= Never leave dead-batteries in the battery
‘cornpartment.

-,Fle[nove the batteries if you do not pfan to
use the unit for long periods.

* Never try to recharge the batteries sup-
plied with the unit.

* Do not expose batteries to direct heat, let
them becoma shorted, or try 1o take them
apart,

), polles,_of‘each batt_ery are facing in

P.11

{Should a batlery leak, clean out.the battery compartment of the unit immedi-
_ ately, taking. ¢ care to av0|d Ietllng the battery flutd come into direct contact with

o yourskm)

Keep battenes out of the reach of small chltdren lf swallowed; consult with a

phiysician immadiately.

2., Push the battery compartment cover on the o
"+ back of the caloulatérinthe direction noted in'= =~ [ o o
" the illustration and rémove |t ’ EE
: 0
3. Remove the two old batteries. Fra—
. 4. Load a new set of two batteries, making sure
that their positive (+) and negative () ends
‘are facing in the proper directions.

' ‘B. Fleplace the.bettery comp’artment cover and .

- OTo replace the maln power supply batterles

“* Never remove the-main power: supp]y and the memory back up batteries from
't the unit-at the sarhe time. -

* Be sUre to switch the’ unit off before replacmg ‘batteries. Replacmg batteries
with power on will cause data in memory to be de!eted .

* Never replace the main power supply battery compartment cover or switch the
calculator on while the main power supply batteries are removed from the cal--
culator or net loaded correctly. Doing $¢ can oause'memcry data {0 be deleted
and malfunction of the calclator. If misharidling of batteries causes such prob-
lems, correctly load batteries and then’ perform the RESET operation {0 resume
normal operation. .

* Be sure to replac_e-ell two batteries with néw ones; < *

1. Press [ B to furn the calculator off.

"press [P toturn power on. The memory back-
-up battery provides power to the memory while
‘the main batteries are removed, so memory
data is not bost.
* Power will not switch on if you press & while
the main power supply batlery compartment
' cover isopen; -
s Do not léave tha unit without main pewer sup- )
Rl batlerles loaded forlang geriods. Doing so e
* Zan causé déletion of data storéd in memory.' _
+ If the figures on the display appear too light and hard to see efter you furn on
power, adjust the contrast.
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OTo replace the. memory back up battery-

the unit at the same time.

:, cau

data i in memory to he deleted.

1. F’ress_ [ '1_o fu,rn 1_he; ca!colaior qff.

2. Push'the. battery compartmont cove'r on the-

i+ back of the calculator in.the direction noted in. .
.- the.illustration and remove it. - :

3. Remove screw @ on the back of the calcula: -
tor, and remove the back up battery holder.

4. Ftemove the old batte'ry.
5. Wipe off the surfaces of a hew battery with a

soft, dry cloth. Load it into the. calculator. so:.
: that Its positive (+) side is facmg up.

6. Presslng down on the battery with the battery

holder, replace the, screw that secures the .
holder in place ’

" .7." Replace the batfery compariment caver and

press [E8) to lurn power on. The main battery
provides power tothe memory while 1he ack- .
- Up batteries are removed, 50 memory'data |s B :
" notlost. -

[P

l About the Auto Power Off Functron B

* Béforg replaclng the memory béick up battery. swnch on the unit and check 1o
see if the “Low battery!” messago appears on the display. If it does, replace the
mam power supply batterres before replacmg the back up power supply battery,

* Never fernove the main power supply and the memory back up batteries from

* Be sure to switch the unit off before replacmg batteries. Replacing batleries
with-power on will cause data in memory to be deléted. -

-1.Be.sure-to replace the back-up power supply battery at least once 2 years,
regardless of how much you use the unit during that fime. Fallure to do so can

The calculator swrtches power off automahcally af you do not perform ariy key opera-

tion for about 6 mlnutes To resiore power, press, -

" The calculator automatlcally turns off itis, left 1or about 60 mmutes with a calculation

stopped by an output command (A) which.is indicated. by the "~

1he dlsplay

Zi ! i e

Disp-—" rmessage on

Appendix C . Error Message Table

) .Mo'é}slage,'

Mear:rio‘g: i

’ Countermeasure

SynERROR .

@ Calclation formula contains an
L. arror,

| ® Formulaina program contains

an error.

@ Use @ or & ic display the
point where the error was
generated and correct it.

@ Use @ or @ to display the point
where the error was generated .
... Aand-then correct the program.

Ma ERROR

(I -Calculation result exceeds '
. caleulation range.

e - (@ Caleulation is cutside the |nput :

range of a function.

: @ lllogical operation (division by

. zero, efe.)
@ Poor precision in differential
calculation resulis.

.. Check the input numeric value
".and correct it.
When using memories, chack
that the numeric values stored
in memories are correct.
@ Try using a smalter value for Ax
(x increment/decrement).

Go ERROR

M No: correspondmg Lbl n for
‘Goto i

i ® Ne programismred in program

area Prog “file name”.

@ No corresponding “Next” for
“For’, no corresponding
“LpWhile” for “Do”, or no
corresponding “whileEnd” for
“Whils".

(@ -Correctly input a Lbl 12 to corres-

pond to the Goto 1, or delete
the Goto n if not required.

(& Store a program in program
.area Prog “file name”, or delete
ihe Prog “file name”if not
requwed _

@ Correctly match “Next” with
“For", “LpWhile” with “Do", or
“whileEnd" with “While”.

r

Ne ERROR

+ Mesting of subroutines exceeds
10 levels,

+ Ensure that Prog “file name” is
nol used to return from
subroutines to main routine. If
used, delete any unnecessary
Prog “file name”.

s Trace the subroutine jump

jumps are made back to the
original program area. Ensure

destinations and ensure that no

that returns are mada correctly.
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“function input in the Graph
Mode for graph drawing.

(@ Not enough memory to hold
function ir: the TABLE Mede.

o @ Not enough memory o store .+ -

" data i in Ilst funchon

Message 'Meaning - Countermeasure
- Stk ERROR * Execution of calculations that » - Simplify the formulas to keep
- . exceed the capacity of the stack stacks within 10 levels for the
* for numeric values or stack far* numeric values and 26 levels
i commands for the commands, =
- " Divide-lhe formula inta two' of
more parts.
Mem'ERROR - | () Not enugh 'memory te hold DG

+ Keep the number of variables
you use for the operation within
the number of variables- -
curreritly.available, 7T

+ - Bimplify the data you are trying

“to store to keep it within the

- -available memory capacity,

- Delete:no longer needed data
.10 make room for the new data.

Arg ERQCH ‘

* Incorrect argument specification

for a-command-that requires an

st ' LR

1+ --Fix-n, Scin :
©argument. [T R R
- o ' * Lbla,Goton: n_mteger from

Carreci the argument.
through 9. -

0 through 9.

e

=integerfromQ .

Dim ERROR

Illegal dimerision used during
st calculatlons

+* Check list dimension,
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Appendix D

Input Ranges

Internal

Function Input ra’ﬁ:'gjes digits A'ccuracy: 7 ‘Notes
: i S As arule, ; However, for tan:
sinx {DEGY) lxl < 9 > 10% ;- ; DA AT P 1:DEG
cosx {RAD} lxl = 5 x 107nrad s digits i“'c“rar‘fy B :x: :-?;‘?2(22"" 1)'_R e
©qrad | ; +1 at the i (2r+1):
fanx | {GRAYIX <1.x 1079 CAGthdigit. | I %100(2n#1):GRA
sin~x ’
cos'x k=1 “ “
tan'x Ixl < 1% 10'% R
logx 1x10%5x<1% 109 A
Inx '
10¢ -1x 10" < x < 100
¢ —1 x 107 ) .
<x 82302585092 i
J5 Osx<1x10%
X2 Ixl <i-x 10%° .
1ix Ixl <1 x10', x %0
3fx I <1 x 10890 .
x! 0sx=69 : § . .
(x is an integer) ;
Result < 1.x 10'% R N
ner nrin and rare mtegars) R W
nCr-- ‘Daran, : B
n<1x101°
Pol{v, ¥} | a2+ F<1x10" " " v
0sr<1x10® . } However, for tang;
Rec (DEG)181< 9 x 10%° . i B 191 % 90(2n+1)DEG
(r.6) {RAD) 181 <5 x 107z rad | 161 ¥ m2(ni1):RAD
{GRA) 1811 10%grad - .. {." . "191% 100(2n+1)}GRA"




' Appendix E 2-byte Command Table

Function Input ranges -I";ies;i'::' - |- Accuracy Notes - -
o abestxige 1 o B Spaces in the following commands are indicated by "L
Osb,c | Asarule 1 o ;
i accuracyis | Lo | menu commands

‘IxI<1><1D‘°°7'

"‘15'd'igi1's' " Faithe Ce e
4Hexadec|mai ’ L -

\oth digit. - 1 | didhx(, Max{(, Min(, Mean(, Median(r Seq(, Dim, Fill{, Sum,;List.

I N I Y BEVNE N

Jxls?xﬁﬂ’ L
S ‘ L 5 1 VAR menu commands
e f1>x010‘°°<ylogx< 100 - Y, Xt, Yt, Xmin, Xrmax, Xscl, Ymin, Ymax, Yscl, Tmin, Tmax, Tpich, xfci Yfct, Qu, Qs,
e : Xx Yx Xz Yz, Xa Ya. Fn_zStart FuEnd Fupnch c
x=0:y>0 i . ' N ) e
Axt) x<0: | - : N S . N
y=n 2—1€ (nisan integejr). 1 ' ! : \vCommands avallable WIth lhe - key
e o ”'f‘i R A T R R S R “If, Tiien, Else; IfEnd,"For, To, ‘Step,” Next. While, Wh||eEnd Do LpWhile, Return,
owever. | o ] < 100 : TN S ot L -+ Break, Stop, ClrText, GIrGraph ClrLlst DrawGraph DrawStat DrawTG-Con, DrawTG-
B U cheid IR N B PI; DispTable
] }>0 x%0 1 ISR [ ‘
LR 10’°°‘< Flogy = 100 e = Commands availabie with the [E] (MENU) key in'the PRGM Mode
x b g x>g 1,3 ! : ) B ‘ : fesett T Y variable) 2-Variable, LlnearReg. Mad-MedLine, QuadReg, LogReg, ExpReg,
— ,,‘U—’_ y< x ‘..nj 'n . 5______ } i E a0 'PowerReg, 8- Gph1 S-Gph2, 8- Gph3 Square Cross, Dot, Scatter, xyLine, Hist,
{r+ 0 nig"arrintager) : oo i - MedBox, MeanBox, N-Dist, Broken, Linear, Med-Mad, Quad, Log, Exp, Power, Y=Type,
Howe\.'e;.o - ‘ i P R : . ParamType, Y>Type, Y<Type, Y2Type, YsType, SortA{, SortD(, GiiSelOn, GuiSelOff,
~1x10 <—|09 Iyl < 100 , = ' TLSekOn, TLSeIOf, DrawOn, DrawOff, List1, List2, List3, List4, Lisi5, List6
e Restits - om e | e e T ' ' .
Total of mteger numerator : T : Commands available with the ® key in the PRGM Mode
and denamminator must be . Y S-WindAuto, S-WindMan, G-Connect, G-Piot, VarRange, VarList1, Varlist2, VarList3,
within 10 digits (|nc[udesd|- : EN{ ER I PR . VarL|st4 VarLlstS Varlisté
e e e ’VISIOH marks) -_— - - PR .' . - S —_— P - . . X ; S (T
ala slnput i i L " ‘ l . L R
Result displayed asa frac- : fre Commands available with the ) key
e | tion for intager when infeger, + o ol - StoV-Win, Refv-Win, Vertical, Horizontal
numerator,and denominator ST
are less than 1 x 10", | s P "
bl < 1 = 1050 J ; \ ; 4
— o !—‘.|.<.1 -1 osuu.u R o —e e JH I -
Inl < 1x10% . ; . ; o .
e ye EFabe i Do Lt
; n¥0 ‘ P R
*Er;ors may be: umulatwe W|th internal contlnuous calculatlons.such as’\ (x\ y;.'x,'f *yx, some- ‘ . IR TR PR TR

. imes affecting accuracy, _
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Appendle Specmcatlons

Model: fx-?dOOG RS

I I A LY IR T Tt Yot e o !

| Calculations / Graph Function—[‘

Basic calculation functions: - e e

Negative numbers; exponents; paren:hetlcat addmon subtracuon muluphcatlon di-
vigion (with priority sequence Judgerrrenr function : true algebraic logic)

Bmlt-m sclentlfl funic

Tngonometncf nverse tngonometnc funcllons (angle units: degrees radians, grads);
Iogamhmlcfexponentlal lunctions; reciprocals, factorials; square roots; cube roots;
pewers; roots; squares; negative signing; exponéntial notation input; «, ‘parenthsticat

-« caleulations; internal rounding; randomy numbers; angle unit specification; fractions;

.-.decimal-sexagesimal conversion; cocrdinate transformation; permutation; combina-
tion; number of decimat place and significant digit:specification

Built-in funchons ]

. Exponentlal notaﬂlcn range delete msert answer functlons replay; memory status
. dlsplay (bytes used.funuseci) mulhstatements utput command input

leferentlals

.. Extraction of derivative using differential from center peint.

c
ot

' {jst caiculations:”

Data sorting {ascending, descendmg), maxlmum value, mlmmum value; average,
median; sum; numeric sequence generatlon

Variables: 26

Calculation range:
+1 % 10" o 9.999999989 x 10% and 0. Internal operations usa 15-digit mantissa.

Norm 1: 102> Iy, lxl > 197

Exponential display range:
' 10795 Ixl, lxl » 101

Norm 2:

Rounding:
Performed according to the number of specified significant digits and decimal piaces,

Built-in function graphs (rectangular coordinate) :
sin, ces, tan, sin, cos™, tan', fog, In, 10", &', 24, ¥, %, x'

il

Graph function storage, editing, seleciion, drawing -~
TR R ST TS i i N N

" drawing; nuneric table delet i

. _Program cummands . .
Loop (I For,; Do, Whlle) Control (Prog [SUbI‘OLﬁIne] Stop), Hetum Break); Uncondi-

Graph Types: ' CLL e
Rectangular coordinate:  y = f(x) - o
Parametric: (e ¥ ={f(T), g(T))

Inequatity:

> flx). y <fla) y 2fl0). y S70R
Graph Function Memory: 7

el i e

Graph Fuictions: ' T 0 o e
View Window parameter setling; trace; scroll; overwrite; list graph; zoom [box, factor

(zoomin, zoom out, original size)]; sketch [plot; line; horizontal/vertical lining]; manuat
graphing clear screen; View Window memory. graph functlon chsplay simultaneous

idrawing of multiple graphs i 7ot
Table & Graph: o )
Inputfediting of funct!on (up to 10 can b t); r)uméric taip!e generation; graph

'sert adci

Statistics:

Standard deviation: number of data, mean; s!andard de\rlatlon (two types); sum,
sum’ of squares; ‘statistical calculations” (mode median, maximum minimumn, first
quartite point, third quartiie point); normalprobability distribution; smgle-varlable sta-
tistical graphs (histogram bar graph; box graph for median; normal distribution curve)-
Regression: number of data: mean.of x;: mean-of y; standard daviation of x {two
types); standard deviation of y (two typas); sum of x; sum of y; sum of squares of x;
sum of squares of y; sum of squares of x and y; constant term; regression coeffi-
clent; corratation cosfficiant; Med-Med caleulations; regression graphs (linear re-
gression graph; Med-Med graph; quadratlc regression graph; Ioganthmlc regression’

" ‘graph; exponéntial regression graph; power regressmn graph)'

Data Plot: Scatter!PIot xy Isne graphlng

[ MRELMAR . i

o
Input, storage, recall, execution of programs in program area; editinb and deletion of
ﬂle names and program contents, recall by file name - .

tional jump {Gote, Lbl); Conditional jump (=}; Count jump {Isz; Dsz); Relational op-
erators (=, &, >, <, 2, <); Clear (ClrText, ClrGraph, ClrList); Display. (function graph,
statistical graph, Table. & Graph, numerical tabls}; input (?); Ouiput _(A); Delimiter ()

General Commands .
Function graph (8) lunchon table (2) Irst (2) staustlcal (33). set—up cammands (17)

Check Function: program check, debugging, ete...

184



Program capacity:
7 kbytes (max.)

[
| General

Display syste . R Y o ol

13-character x 6-line display; 10-digit mantissa and 9-digit maniissa and 2-digit ex-

ponent when using exponential format for calculations: dlsplays saxagesimal, frac-
tion va!l_J_c-_zs e

Funcllon commands program commands alpha characters wnhln remalnlng memory
capacity

Error check funcllon

Check for’ |Ilegal calculatlons (usmg values greater than Al
Indicates by ertor message drsplay

‘;‘I’) illiegal jumps, etc.

. . Power supply:

Appremmaiely 2 years (power off) Rt
RO3 (UM-4): Approximately 1,000 hours (contlnuous dlsplay of maln menu}
Apprommately 2 years (power off -

TS TEE EE
Auto power off. . h o L
Power is automatically turned ofi approxlmaiely six minutes after last operation.
The calculator autormatically turns off if it-i i left fof about 60 rainutes with a calcula-

i1-ticristopped by an-output command {4, whichiis |nd|cated hy the "-Disp-" mes-

£ sage on the displa;
iyt

“ Ambieht temperaturéFange: 0°C t6'40°C 7

Dimensions: 18.9 mm (H) x 77 mm (W) x 158
S RY X B (W) < 6 (D)

(19 HE N L B RIS I

Weight: 130g (including batteties)’ 2071 -
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