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GUIDELINES LAID DOWN BY FCC RULES FOR USE OF THE UNIT IN THE U.S.A. (nct appli-
cable to other areas).

NOTICE

This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protec-
tion against harmful interference in a residential installation. This equipment gererates, uses
and can radiate radio frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference 1o radio communications. However, there is no
guarantee that interference will not ccour in a particuiar installation. If this equipment does
cause harmful interference to radio or television recepticn, which can be determined by turning
the equipment off and on, the user is encouraged to try to correct the interference by one or more
of the following measures:

* Reorient or relocate the receiving antenna.

» Increase the separation between the equipment and receiver,

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

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

Caution: Changes or modifications to the product not expressly approved by CAS!O could void
the user’s authority to operate the product.

CASIO ELECTRONICS CO., LTD.
Unit 8, 1000 North Circular Road,
London Nwz2 7J0, U.K.

Batterij niet weggooien,
maar inleveren als

KCA

? Imporiant!
} ‘ Please keep your manual and all information handy
‘@ for future reference.

BEFORE USING THE CALCULATOR

FOR THE FIRST TIME ONLY...

This caiculator does not centain any main batteries when you purchase it. Be sure 1o perform
the following procedure to load batteries, reset the calculator, and adjust the contrast before
trying to use the cafculator for the first time.

1. Making sure that you do not accidently press the key, slide the case onio the calcula-
tor and then turn the calculator over. Remove the back cover from the unit by pulling with

EN

your finger at the point marked +.

. Load the two batteries that come with calculator.

Make sure that the positive (+) and negative (-} ends of
the batteries are facing correctly.

. Remove the insulating sheet at the location marked
“BACK UP” by pulling in the direction indicated by the
arrow.

. Replace the back cover and turn the calculator front side up, which should automatically

turn on power and perform the memory reset operation.
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[l Handling Precautions

5. Press [@ .

STHT;:’ ﬁ

If the Main Menu shown to the right is not onthe diépléy, . SRAPHI TRELEIPRGH
press the P-button on the back of the calculator to : LINE. ICOHT IMEM
pertorm memory reset. : i . ] EME A

6. Use the cursor keys ( @ ® @ @) 10 select the CONT icon and press @

or snmply press to display the contrast adjustment screen.

[okdddckrn Aohton
1% COMTEAST -
Rk kAR Aok R o

LIEHT " DARE
1] [+]

7. Press @ to- rhake the flgure on ihe screen ilghter or @ to make them darker.

‘8. After gemng the contrast the way you want |t press @ to retum to the main menu

* Your calculator is made up of precision components. Never tiy to fake it apart,
+ Avoid clfopping your calcutator 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 dusi. When exposed to low temperatures, the calculator may reguire more time to display
results and may even fail to operate. Correct operation will resume once the calculator is brought back
tc normal temperature.

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

* Replace both the main power supply and the memery back up batteries once every 2 years regardless
of how much the calculator is used during that period. Never leave dead batteries in the battery com-
partment. 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 volatile liquids such as thinner or benzine to clean the unit. Wipe it with a soft, dry cloth, or
with a cloth that has been 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 person for any damages,
expenses, lost profits, lost savings or any other damages arising out of loss of data and/or formulas
arising out of malfunction, repairs, or battery replacement. The user should prepare physical records cf
data to protect against such data loss.

» Never dispose of batteries, the liquid erysial panel, or other components by burning them.

* When the “Low battery!” message appears on the display, replace the main powar 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 a strong electrostatic chargs, its memoery contents may be damaged or
the keys may stop working. In such.a case, perform the All Reset operation to clear the memory and
- restore normal key operation. . .

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

» Using the calculator near a televisicn or radic can cause interference with TV or radio reception.

» Before assuming malfunction of the unit, be sure to carefully reread this manual and-ensure that the
problem is not due to insuificient battery power, programmiing or operaticnal errors.



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

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

In no event shall CASIC. Computer Co., Ltd. be liable to anyone for speciai, collateral, incidental, or
consequential damages in connection with or arising out of the purchase or use of these materials,
Moreover, CASIO Camputer Co., Ltd. shall nct be liable for any claim of any kind whatseever against the
use of these materials by any other party.

« The contents of this manual are subject to change without notice.
» No part of this manual may be reproduced in any form without the express written consent of the
manufacturer.

+ The opticns described in Chapter 9 of this manual may not be available in certain geographic areas.
For full details on availability in your area, contact your nearast CASIO dealer or distributor.
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Getting Acquainted

Geting Acquainted W

1. Using the Main Menu'

The main menu appears on the display whenever you turn on the calgulator. It con-
tains a number of icons that let you select the mode (work area) forthe type of
operation you want to perform. You can also make the Main Menu appear at any lime
by pressing [EE1.

The following explains the meaning of each icon.

Icon Meaning

) Use this mode for arithmetic calculations and func-
tion calculations.

el

THTZ" Use this mode to perform single-variable (stand-
= ard deviation} and paired-variable {regressicn) sta-
tistical calculations, and to draw statistical graphs.

Use this mode for stering and editing numeric
data.

r
3
ur

E:‘

GREEH Use this mode to store graph functions and fo
draw graphs using the functions. ’

THELE Use 'this mode to store funclions, to generate a
numeric-table of difierent solutions as the values
assigned to variables in a function change, and
to draw graphs.

FR&EM Use this mode to store programs in the program
area and to run programs.

L_IHHZil Use this mode to transfer memory contents or

HikE back-up data to another unit.

COHT Use this mode to adjust the contrast of the dis-

AL I .
play.

HMER Use this mede to check how much men-iory is

used and rernaining, to delete data from memory,
and to initialize {reset) the calculator.

»To enter a mode
Example  To enter the RUN Mode from the Main Menu

1. Press [E to'display the Main Menu.
2. Use G, 38, @, and @ to move the highlighting to the RUN icon.
3. Press (B to enter the RUN Mode.

+ You van also enter a mode without highlighting an icon in the Main Meau by
inputting the number marked in the lower right comner of the icon.

» Whan you enter a mode, up to four function key menu items appear at the bottom
of the display. Each menu item carresponds to the function key (1, 3, [F3,
[E3)) that is below the itém., Some function menus have muitiple pages. When this
happens, you should press (&) to advance to the next menu page-

Example Menus

| R | LTS T LRLLJSTHTPRIES
‘ fH @ ® A B B
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2. Key Table

Trace Zoom

~
v

VWindaw “Sketch

o] @] @) m| @)

Alpha Lock

Normally, once you press and then a key to input an alphabetic char- ] ) .

acter, the keyboard reverts to its primary functions immediately. If you press ’ N
) and then RHY, the keyboard locks in alpha input untii you press

again.

Page Page Page Page Page ‘Page
PRGM 133 | SETUP |7
: s s |(MEN)
[EFLOCK 13 er 31 ’
6 31 31 16
vW = Al 10+ B s e ¢ 3 sin'p cos'E tam’'F
m '
PRGM -~ SETUP 45 31 [E 31 @ 30 30 30
' ﬂ n: (orm) {vaes) [@ PG ] N il e ) )
mﬂ-m 23 F-Djl o3 U_]w qu @82 21
A 10¥B e* € sin'D cos'E tam'F ] ’ . .
(x1]) (tog) (n) (sin) (cos) (tan) ' Page . Page Page Page Page
BEODO 1 @) @) |een- lae
mM INS OFF 8 9 DEL 20
[7 ][SJ[ ][DEL] [AC’D'ﬂ P a R { s |] 7%
p [ R { s 1
() (5) (&) (=) (=) (&) ) (o] 1B )
DEEE ) (E) A
1 2 3 + - ' o
Z = SPACE T Ans « 2 3 ' " E] 16
0 l * EXPi [ (=) EXE z I n |30 Ans |18 Ph
\_ _ - ) &)l () I(EXE]
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3. Key Markings

Many of the calculator’s keys are used to perform more than one function. The func-
tions marked cn the keyboard are color coded to help you fll'ld the one you need
- quickly and éasily.

@—10* B—®@
log]
- |
@
Function Key Operation ,

o] w | @
@ 10
@| B )

The following deseribes the color coding used for key markings.

Color Key Operation
Orange Press (a5 and then the key to perform the marked
o function.
Red | . Press [P and then the key fo perform the marked
© function.

4. Selecting Modes
B Using the Set Up Screen

‘The first thing that appears when you enter a mode is tﬁe mode's set4 up screen,
__ which shows the clrrent status of settings for the mode, The following procedure
shows how to change a set up,

#To change a mode set up

1. Selectthe icon you wantand press (88 enter a mede and display its initial screen.
Here we will enter the RUN Mode.

2. Press to display the mode’s-set Up W
~lwFe §LOnC

screen.
« This set up screen is just one possible exam- F(r_‘us la :Rad
ple. Actuas set up screen contents will differ DisFlavibrml

accotding to the mode you are in and that Simel f»iAuto
mode’s current setings, [7r= [Farm
A

3. Use the @ and (& cursor keys to move the highlighting to thé item whose
sefting you want to change.

4, Press the function key ({E1 to {F4)) that is marked with the setting you want to
" make.

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

W Set Up Screen Function Key Menus

This section details the settings you can make using the function keys in the set up
display. '

eGraph Function Type (F-Type)

|1nm|

{(¥=) .......... Rectangular cocrdinate
graphs |'“r'_=m
(Parm) ...... Parametric coordinate graphs [} >

® ‘ T

[FO (Y=) oo ¥ > F(x3 inequality graph
F (Y<)eoen ¥ < flx) fnequalily. graph ‘,I T Tvelve [¥<
F3) (Y2) ... ¥ 2 flx) inequality graph B ® B

(Y9) .......... ¥ S fix} inequality graph
Press {&] to return to the previous menu.

* The setting you make for F-Type determines the variable name that is input when
you press (&7

eGraph Draw Type (D-Type}

[O-T:re :Conct]

) {Con) ........ Connection of points plot-
ted on graph. | |
[Con ]Fla:-‘t
(Plot) voueres Plotting of points on graph
without connection. &
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esAngle unit (Angle).
[ (Deq) ........ Specifies degrees as
_ default. Hesle :kad |
2 (Rad) ........ Specifies radians  as ’
default. ||_|_l_ |
[F3) (Gra)......... Specifies grads as default. DE? Fradlara
' Fl B ®

sStatistical Graph View Window Setting (S-Wind)

(Auto)........ Automatic setting of view
window values for statisti-
cal graph drawing.

EZ (Man) ........ Manual setting of view
window values for statisti-
cal graph drawing.

*Graph Function Display (G-Func)

{on} ......... Turns on display of function I
during graph drawing and LAy
trace.

[(0]1} - Turns off display of function
during graph drawing and

trace.

eSimultaneous Graph Mode (Simul-G)

[(o]) [T Turns on simultaneous
graphing of all functions in
memaory,
(Off) e Simuitaneous graphing off | |
{graphs drawn cne-by- [om [ofs
one). Fa

#Table & Graph Generation Settings (Var)
[F] (RANG) ... Table generation and graph |m

drawing using numeric ta-
ble range.

2 {List1} T 1 : )
) (Ust) |.... Table generation and graph ,IF‘ﬂHEIL'EtilL'ﬁalLiﬁa
(Uista} drawing using list data. A B B B

® m

{List4} )
[E2Z (Lists) |.... Table generation and graph st r——- 0
L tﬁ) drawing using list data. ListAILIStSILiSt6
(List6) _ , @ ®

Press [&] to return.to the previous menu.

Other menus for.set up (Display, Simply, Frac) are described in each applicable
section of this manual as they come up.

Abbreviations .

STAT .. .. Statistics
PRGM .......o..... Program
CONT ...evipyenre. GoNtrast
MEM ...ocovee.e.. Memory

5. Display

H About the Display Screen

This calculator uses two types of display: a text display and a graphic display. The
text display can show 13 columns and six lines of characters, with the bottom line
used for the function key menu, while the graph display uses an area that measures
79 (W) x 47 (H) dots. : -

Toxt 'Display Graph Display
E-Func_i4'= ‘
bai W U{ ¥

EENCEL S T

M About Menu ltem Types

This calcufator uses certain conventions to indicate the type of result you can expect
when you press a function key.

= Next Menu

Example:

Selecting displays a menu of list functions.
* Command Input

Example:
Selecting inputs the “List” command.
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. Direct‘Command Execution

Example: [oRaw
Selecting [DRA executes the DRAW command.

M Exponential Display

The calculator normally displays values up te 10 digits long. Values that exceed this
limit are automatically converted to and displayed in exponential format. You can
specify one of two different ranges for automatic changeover to exponential display.

Norm 1 ............ 107 (0.01) > lxl, bl & 10
Norm 2............ 107 (0.000000001) > L], L 2101

*To change the exponential display range .

1. Press to display the Set Up Screen.
2. Use @ and (® to move the hightighting to “Display”.
3. Press {Normj.

The exponential display range switches betwean 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 effect, butyou can always check it by seaing what
results the fallowing calculation produces.

1+268 S-pa| (Nom)

MODDEOEE
I 1+286

0. 665 (Norm 2}

All of the examplas in this manual show calculation results using Norm 1.
For full details about the “Display”, see “Selecting Value Display Modes™.

*How to interpret exponeritial format

]1.2E12

1_2+IE|

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

1. 2e-3

1.2-03 ]

1.2"% indicates that the result is equivalent to 1.2 X 10, This means that you should
move the decimal pointin 1.2 three places to the left, because the exponent is nega-
tive. This results in the value 0.0012.

< then press . % COHTRAST #*

M Special Display Formats

This calculaier uses special display formats to indicate fractions, and sexagesimal
values. . -

eFractions
436, é%é?%z R Indicates: 456 -%
sSexagesimal Values. -
lgzggﬁﬂ'ga L | e Indicates: 12° 34;’ 56.78" N

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

M Calculation Execution Screen

Whenever the calculator is busy drawing a graph or executing a long, complex _calcu-
lation or program, a black box (M) flashes in the upper right corner of thg display.
This black box tells you that the calculator is performing an internal operation.

<~

!

6. Cbntrast Adjustment

' Adjtist the contrast whenever cbjects on the display appear dim or difficult to see.

eTo dispiay the contrast adjusiment screen

Highlight the CONT icon in the Main Menu and LT e

Aok R

LIGHT DARK
C+] [+]

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

bl
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7. When you keep having problems...

If you keep having problems when yeu are trying to perform cperations, try the fol-
lowing before assuming that there is something wrong with the calculator.

W Get the Calculator Back to its Original Mode Settings

1. In the Main Menu, select the RUN icon and press (5.
2. Press to display the Set Up Screen.

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

- Highlight “Display” and press [F3 (Norm) to select the exponential display range o ’ -
[::] - (Norm 1 or Norm 2) that you want to use. :
P& 5. Now enter the correct made and perform your caleulation again, menitoring the

results on the display.

B Low Battery Message

The low battery message akppears?while the main batiery power is below a certain
level whenever you press. [€9] to turn power on or (%) to display the Main Menu.

Basic Calculations

&) o (@D

bRk In the RUN Mode you can perform arithmetic calculations (adf:li-
Low batiape! tion, subtraction, multiplication, division) as well as calculations in-
volving scientific functions.
AR Rk 1. Addition and Subtraction
1. About 3 seconds later 2, Multiplication
TR AT JLIST Division
GRAPH) THELEIFRIGH 4. Quotient and Remainder Division
LINE, JCOHT JMEHM 5. Mixed Calculations _
Hg ] RN L .ﬂEI 6. Other Useful Calculation Features
C:] 7. Using Variables
P.188 If you continue using the calculator without repiacing béﬁeries, power will automati- 8. Fraction Calculations
b cally turn off {o protect memory contenis. Cnce this happens, you will not be able to . .
turn power back on, and there is the danger that memory contents will be corrupted 9. SeIeCt'"g Value Dlsplay Modes
or fost entirely. 10. Scientific Function Calculations

12
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1. Addition and Subtraciion

Example 672 +9.08

EOO0HEDDERE

You can input the operation just as it is written. This capability is called “true alge-

braic logic.”

Be sure ic press 1o clear the display before starting a new calculation.

2. Multiplication

Example 3.71x4.27

BEODDDEHE .

T.T1E,
g T1%d, 27

15,8417

* The range of this calculator is —9.99999999 x 10° to +9.99999999 x 10%.

3. Division
Example 64+4
BEEE : : Ba—aq

15

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

oTo use parentheses in a calculation

Example 1 2x3+4
—— 5
You should input this calculation as: (2 x3 + 4) + 5
HODREAHCOEEE A
P
=
Example 2 ax5
You can input this calculation as: 8 + (4x5) or6+4+5. . -
EEEOREEDEE Bl dwg T
o -
BEHEEHGE R E=4=5
E.3

4. Quotient and Remainder Division

This calculalor can produce sither the quotient or the guotient and remainder of
division cperaticns involving two integers. Use to display the Option Menu for
the: funciion key menu you need to perform quetient and remainder division.

Operation i _

Use the RUN Made for quotient and remainder division. '_ '
Quotient Division ...... <integers [ [F2) (CALC) [ (Int+}<integer>Ed
Reminder Division .... <integer>@ [F2) (CALC) E3) (Rmdn)<integer> 4

#To perform guotient division

_Example  To display the quotient produced by 61+ 7
B (CALC)

Simp]IntHRmdr]

15
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Example2 7x8-4x5

E(ints) (0 € &1 Ints
g
| T S e
2

* Remember that you can use only infegers in quotient division operations. You

cannot use expressions such as ¥2 or sinB0 because their results have a decimal
parti. .

*To perform remainder division

Example  To display the remainder produced by 857 + 48
(51 @ E{Rmdn 3] B &9

237 Emdr 48
41

Simp{IntHRmdr |

K]

Press 1o clear the Option Menu after you finish your remainder and quotient
calculations.

* Remember thal you can use only integers in remainder division operations. You

cannot use axpressions such as 2 or sin60 because their results have a decimal
part.

* Quotient and remainder division can aisc be used with lists to divide a multiple
integers by each other in a smgle operation.

5. Mixed Calculatiohs

(1) Mixed Arithmetic Calculation Priority Sequence

For mixed arithmeli¢ calculations, the calculator automatically performs multiplica-
tion and division before addition and subtraction.

Example1 345x6

T RHEAEEXEE TG

3

EINEREAXREE THE—arn

5

- P10

(2) Parentheses Calculation Priority Sequence
Expressions enclosed inside parentheses are always given priority in a calculation.
Example i 100-{2+3)x4

ENNEEOaHEN
X @ EE

l1aa—t2+33x435|

Example2 (7—2)%(8+5}
« Amultiplication sign immediately in front of an cpen parenthesis can be ommed._
@ODEZDAOBEER Tz ioto s 65|
3|

« Any closing parentheses at the end of a calculation can ke omitted, nc matter
how many there are.

Parentheses are always closed in ihe operation examples presented in this manual.

(3) Negative Values
Use the {3 key to input negative values.
Example - 56 x{~12) + (-2.5)

HEEXEBEOESH
PEODE®

{4} Exponential Expressions
Use the @ key to input exponents.

Example (4.5 x 107} x (2.3 107)
-@E}E}II@@.@E@ d.5E 7o~ 2w BE -
BEODRE _{. @350

The above shows what would appear when the exponential display range is setio

Norm 1. It stands for —1.035 x 1073, which is —0.007 035.

17
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{5) Rounding

Example 743
BEHEEREE [Fa

53, GEBELEET

Th‘_e actual result of the above calculation is 24.66666666... (and so on to infinity)
which tltle calculator rounds off. The calculator’s internal capacity is 15 digits for thé
values_ it uses for calculations, which aveoids accuracy problems with consecutive
operations that use the result of the previous operation. ’

6. Other Useful Calculation Features
(1) Answer Memory {Ans)

Calculation results are automatically stored in the Answer Memory, which means
you can recall the results of the last calculation you performéd at any time.

*To recall Answer Memory contents

Press and then {which is the shifted function of the key).
This operation is represented as throughout this manual.

Example  To perform 3.56 + 8.41 and then divide 65.38 by the result

MEOBERRBOEDDE T SE+E. 41
BEODE S EE RS - T
65. 38<ANS

. 451925364

(2} Consecutive Calculations

If the result of 1r1e last calculation is the first term of the next calculation, you canuse
the resuit as it is on the digplay without recalling Answer Memory contents,

*To perform a consecutive calcuiation

Example  To perform 0.57 x 0.27, and then add 4,9672 to the results

HOORIREDEOE DB
PFEOREDDE

(3) Replay

While the result of a calculation is on the: display, you can use @ and & icmove the
cursor to any position within the expressicn used to produce the result, This means
you can back up and correct mistakes without having to Input the entire calculation.
You can also recajl past calculations you have already cleared by pressing (&g,

Operation
The first press of & displays the cursor at the beginning of the expression, while
@ displays the cursor at the end. Once the cursor is displayed, use @ to move it

right and (& to move it ieft.

«To use Replay to change an expression r

Example  Tocalculate 4.12 x 6.4 and then change the calculation to 4.12x 7.1

RECOHERECBDE 4. 12%6. 4
: 26, 360
@ ENE T
@@aoDnHOEN ' d.1297.1
29,252
Muiti-Replay

Pressing and then @ or (¥ sequenitially recalls and displays past calculations.

(4) Error Recovety

Whenever an error message appears on the display, press @& or 3 1o re-display
the expression with the cursor focated just past the part of the expression that caused
the error. You can then move the cursor and make necessary corrections before
executing the calculation again.

#To correct an expression that causes an error
Example  To recover from the error generated by performing 148 = 0.%3.37
instead of 148 + 0.3 x 3.37

EOIEEEIE
REOEEDE

148+8. 3. 37

Ma ERRORE

19
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@ (You could also press @) 148+0. 83,37

(i i

(See below for details on making ! 48?5 " EEE - 3T

corrections.}

Er 148-8,3%3, 37
1662, 533333

{5) Making Corrections

Use the & and (® keysto move the cursor to the pesition you want to change, and
then perform one_ of the op_erations described below. After you edit the calculation
you can execute it by pressing {88, or use (& to move to the end of the calculation

“and input more. .

*To change a step

Example  To change cos60 to sin60

B cos GBE._
PO cos 66
(e =sir GE
*To delete a step
Example  To change 369 xx 2 to 369 % 2
QENEEE =T
| o@ 7 IEOHT
*To insert a step
Example  To change 2.36% io sin2.36°
B2OBEE 2L AL
[ ] —

POID@® 2382
e 7 36
Ea : =in 2368

« When you press [ la space is indicated by the symbol “C2°. The next func-
tion or value you input is inserted at the location of “C37. To abort the inserl apera-
tion without inputting anything, move the cursor, press [} () agiain, or press

. I

@, ® or [E.

7. .‘Using Variables

Atotal of 26 variables, named A through Z, are available for assignment of numeric
values. Variable contents are retained even when you turn the calculator off. Note
that when you assign a value to a variable, ihe calculator assigns its 15-digitinternal

value,

. @To assign a value to a variable

Operation
<value or expression>(=] @) <variable name: A to Z>

Example 1 To assign 1024 to variable A

ENDEESWEE. TE=4+A
' 1824
Example 2 To display the contents of variable A
@ E A
16824
Example 3 To clear the contents of variable A
To clear a variable, simply assign G to it.
EDEEmEE " [BR
5]
21
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*To assign the same value to more thah one variable
Operation

<va{uel%| expression= (=] [IBd <start variable name= [ [E](~)-<end variable
names

Example  To assign the result of V2 to variables A,B,C,D,and E
(20 60 () (2 (=) W) (&) ([ (73) ()

mO® izt 3ma |
sTo clear the contents of all variables
In the Main Menu, select the MEM icon and press [B5).
Memor
=30 =}
Select:iLT]1L4]
Sai. f [ERE]

Select Memory Usage.

&g Memor> Uzaze
SLa :
List : A
Press (¥ to scrofl the disp_{ay until “Alpha" .is highlighted. -
PO Memory szase
U=-lin 5
Table A
| = |
G|
[E7{DEL)
hvgg =]
)| )

-Press [F1] (YES) to clear all variables or [Fg] (NO) o abort the clear operation without

clearing anythmg

8. Fraction Calculations
(1} Fraction Display and Input

——— N . 3
Example 1 Display of x K

_ 1
Example 2 . Dnsplay 9f 3 vy =1,

S

Mixad fractions {such as 3 1/4} are input and displayed as:
integerstnumeratoradenorminator.
Improper fractions (15/7) and proper fractiens (such as 1/4y are input and displayed

" as: numeratoradenominator.

Use the @ key to input each part of a fraction.

#To input a fraction

Operation

Proper Fraction or improper Fraction Input: <numerater value[a&]<denominator value>

Mixed Fraction Input: <integer value> [ <numerator values [« <denominator value>
Example  To input 3—1— :

Press @[BE].

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

(2) Performing Fraction Calculations

“Exarmole | 243l
Example 5 +3 v

HIHEBEHEBOEEE 2 54314
341342

»To convert between fraction and decimal values

Operation
Fraction to Decimal Cdnversion: ’
Decimal to Fraction Conversion: [

23
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Example  To convert the result of the previous exampie to a decimal and
then back to a fraction )

= 2454+3.1,4
5

- B

*To convert between proper and improper fractibn;s
Operation

Mixed Fraction to Improper Fraction Conversicn:
Improper Fracticn to Mixed Fraction Conversion:

Example  To convert the result of the previous example to an improper
fraction and then back to a proper fraction

FoEiR.1.d
T3 .20

253,107
2 13.20

* The calculator autematically reduces the results of fraction calculations. You can
use the proceg'ure described under “Changing the Fraction Simplification Mode”
below to specify manual fraction simplification. '

*To perform a mixed decimal and fraction calculation

_ Example  5.2x %_
' MEHORDHEE R

5. o¥1l.S
1.6

* The result of a calculation that mixes fractions and demma [ values is always a
~ decimal value.

*To use parentheses in a fraction calculation

T Examnle 2
Example T l+7
3% :
EEODEADFRDBEEDO
BOEDE i.l.(i a5+l ad04+2

2

24

(3) Changing the Fraction Simplification Mode

The initial defauit of the calculator is automatic simplification of fraciions preduced
by fraction calculations. You can use the following operation to change the fracticn
simplification mode to manual.

#To change the fraction simplification mode

Example  To change the fraction simplification mede to manual

Gl R —
»FE [m g

(Displays the Set Up Screen.)
Ansle  iRad
DiszFplaw: Hrm&
ulMFlfF Auto

I Parm

®® @ @ [FMan) F-TwEe Y=
D-Twre iConcl
Ansle iRad
DiselaxiMrml

Aute | Fan
)

(com)

When the fraction simplification is set to manual, you have lo use the Option Menuto
simplify fractions. You can let the calculaior select the divisor 1o use for simplification
or you can specify a divisor.

#To simplify using the calculator’s divisor

Operation

Perform calculations aﬂerselectmg the RUN icon in the Main Menu to enter the RUN
Mode.

To display the simplification menu:: [FA{CALC)
To select automatic simplification: [ED (Simp) EE

' To specify the divisor for simplification™: [E3){Simp) <Divisor> B

" You can specify only a positive integer as the divisor.

Example To perform the calculation 1% +1 ; and reduce the result
EIEEEDDHNE 1.6 Z7T+1.1.5
meEeE 249427

(The result that appears when using manual simplificaticn is the least common mul-
tiple of the fractions used in the calcuiation.)

25
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< [ EZ{CALC) ) (Simp) & T Eo7+1.1.5
. 5.3.37
SimF
F=3
2a3.9
m.-:[mn

* F = 3 indicates that 3 is the divisor.

* The calculater auto
jhe matically selects the smallest possible divisor for simplifica

Bepeat the above operation to simplify again.

ED(Simp) B8

|

L
(2 L Y o L |

.k
Sime -
F

1

4

2.
[

Tr_y once again.

E(Simp) B8

SimF
F=
1

ol

2.

2.1,
Simp{Irt=kiudr
-

L]

SimF

ol

This display_indicates that further simplification is impossible.

*To simplify using your own divisor

Example  To perform the above calculati
ion and then specify 8 a
to use for simplification p 1y 2s the divisor

[E7)(Simp) (8

* If the value you specify is invalid as a divi implificati
! visor for simplification, th
automatically uses the lowest possible divisor. P - fhe caleutater

9 Selecting Value Dlsplay Modes

You can make specifications for three vaiue display modes.

Fix Mode

This mode lets you specify the number of decimal places to be displayed.

Sci Mode _

This mode lets you specify the number of significant digits to be displayed.

Norm 1/Norm 2 Mode '

This mode determines at what point the display changes over to exponential display
format.

Display the Sel Up Screen and use the @ and & keys 1o highlight “Display”.

CisFiavebrml |
M Fic J5cid i |
T B B

* To specify the number of decimal piaces (Fix)

1. While the set-up screen is on the display, press (Fix).
2. Press the function key that corresponds to the number of decimal places you
want tc set (0 to 9).

« Press [B] to display the next menu of numbers.

Example  To specify two decimal places

EEFEEFHrm
T

(Fix)

‘||u|1iala

2 [Diselaibizes |
ST

Press the tunction key that cormesponds to the number
of decimal places you want to specify.

« Displayed values are rounded off 1o the number of decimal places you specify.

« A number of decimal place speclflcatlon remains in effect until you change the
Norm Mode setting. .

27
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® To specify the number of significant digits (Sci)

1. While the set-up screen is on the display, press [F2) (Sci).

2. Press the function key that corresponds to the number of significant digits you
want to set (Oto 9). :

» Press (&) to display the next menu of numbers.

Example To specify three significant digits

EFERFF
[F2] {Sciy )
|] g |1 |2 |3
B &) |W
= :

Préss the function key that corraspends to the number
of significant digits you want {o specify.

* Displayed values are rounded ¢ff to the number of significant 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 setting.

* To specify the exponential display range {Norm 1/Norm 2}

Press {Normy) to switch betwsen Norm 1 and Norm 2.
Norm 1: 102 {0.01)=1Ld, 1« =10
Norm 2: 10-°(0.000000001)=1, 11l 210"

10. Scientific Function Calculations

Use the RUN Mode to perform calculations that involve trigonometric functions and
other types of scientific functions.

(1) Trigonometric Functions

Before performing a calculations that involves trigonometric functions, you should

first specify the default angle unit as degrees (°), radians (), or grads (g).

B Setting the Default Angle Unit

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

90° = /2 radians = 100 grads

#To set the default angle unit

Example To change the angle unit from radians to degrees

TR
=l¥Fre LONC

Hiale iRad

LisFlaribrml
Simel fyiAulo
= [Farm

& & [F1)(Deg) ) F-T~Fe Y%=
[

» Once you change the angle unit setting, it remains in effect until you change it
again using the set up screen. You also should check the set up screen to find out
what the current angle unit setting is.

M Converting Between Angle Units

You can use the following procedure to input a value using an angle unit that is not
the current dafault angle unit. Then when you press {8, the value will be converted
to the default angle unit.

oTo convert between angle units

Example  To convert 4.25 radians to degrees while degrees are set as the

_default angle unit

EAODEED T oEL
|E]!]I'EEE.|'

[514%
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#l Trigonometric Function Calculations

Always make sure that the default angle unit is set to the required default before
performing trigonometric function calculations.

#To perform trigonometric function calculations

Example 1 sin (63°52' 41"}
Defauit angle unit: Degrees
® @ Fl{Dey) @
En (8 @) @ () FE (ANGL E R e Y E EE Y E T EC )&
Result: 0.897858012
Example 2 sec (£ rad) = 1
——— 3 i
cos{—rad)
3
Default angle unit: Radians
) G @ @ (2] (Rad)
DEHEOEMDEB
Result: 2

Example 3 tan(-35grad)

Default angle unit: Grads
@ @ [ (Gra)

EEEE
Result: ~0.6128007881

{2) Logarithmic arid:'Exponential Function Calculations
* A base 10 logarithm {common logarithm} is ncrmally written as logae or log.
* Abasee (llm (1 + :1_:)"= 2.71 328....) logarithm {natural logarithm) is normally
writte;n as loge or In.

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

s To perform logarithmic/exponential function calculations

Example 1 logl.23

CHOEEH
) Result: 0.0899051114

Example2 ngo

(] (3 @ &4
Result: 4.49980967

Example 3 To calculate the anti-logarithm of common logarithm 1.23 (1}0‘23)

DEZEE
Result: 16.98243652

Example 4 -To calculate the anti-logarithm of natural logarithm 4.5 (g*%)

R D EE
Result: 90.0171313

Example 5  (-3)° = (-3) % (—3): x (—.3) % {-3)

DEOEORNEE
Result: 81

Example 6 V123

@O E
Result: 1.988647795

{3) Other Functions

Example Operation Display
V2 +45 =3.65028154 ERE2 6 @R OS5 3.65028154
(=3P =(-3x{-3) =9 O30 6 9
—F¥=-(3x3)=-2 3@ B -9
—_ 1 =12 Q3R E H4EE O
3 T4 E 12
8l (=txX2x3x%..x8) ’
= 403207 8@ (3 (PROB) F () B 40320
36 x 42% 40 = 42 [03%6X42X49DE | 42
Random number generation [Fal{PROB)
{pseudo random number [F3}(Ran#t) (B8 | (Ex.) 0.4810497011
between 0 and 1.)

31
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Examnple . Operation Display
What is the absclute value of
the common logarithm of %?
llog 2 | = 0.1249387366 BEEUM [ -
4 [F) (Abs} g (D3E400 0.1249387366
What is the integer part of [&] E (NUM)
7800 {2 (int) (017800 (Z) 96 (1) B 81
96
What is the decimal part of : . P (=) E(NUM)
7320 ? [EiFrac D 7800296 0 E 0.25
200+ 6= 200{%)6(eg 3333333333
x3= ®3E | - 100
Round the value used 200(3)6[eg 33.33333333
for internat calculations - &) F{NUM) [F4] (Rna) (B8 33.33333333
to 11 digits* X139 99.99999599
What is the nearest integer ] FE)(NUM(E) [E3) (intg)
not exceeding — 3,57 B)3.56 -4

* When a Fix (number of decimal places) or Sci (number of significant digits) is in effect, Rnd
rounds the value used for internal calculations in accordance with the current Fix or Sci
specification. In effect, this makes the internal value match the displayed value.

(4) Coordinate Conversion

* Rectangular Coordinates ® Polar Coordinates

P(r.0)

Pol

Rec

» With polar coordinates, 8 can be calculated and displayed within a range of
-180°< &= 180° {radians and grads have same range).

Example  To caleulate r and 8°whenx =14 and y = 20.7

Example  To calculate x and y when r = 25 and § = 56°

Qperation Display

5 (8 ® @ E1(Deg) (@
B E(ANGLY(E] =

[ (Rec()25[2)56(0) Ans
1 — 13.97982259 (x)

2 L20.725 1 — 20.72593931 (v)

Operation Display

R @ @ [ 0s0) @
B FE(ANGL B &)
ED(Pol(14(D20.7(3] Ans _
: -> 2498979792 (+)
2 55 o28.] - 5592830019 (8

(5) Permutation and Combination 3
® Permutation = Combination
il __
P "=

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

Formula Operation Display
1P = 5040 10(em F3) (PROB) [+
EPHAE 5040

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

Formuia Operatton Display

10Ca =210 10 Ea(PROB) | .
FA(:CrnaEs 210

(6) Other Things to Remember

B Multiplication Sign .

You can leave out the multiplication sign iﬁ any of the following cases.
+ In front of the following scientific functions: .. ,

. sin, cos, tan, sin™', cos™, tan, log, In, 107, &%, r W Pol(x, y}, Rec(r, 8), d/dx,
Seq, Min, Max, Mean, Median, List, Dim, Sum

Examples: 2 sin30, 10log1.2, 2¥3, efc.

+ In front of constants, variable names, Ans memory contents.
Examples::2m, 2AB, 3Ans, 6X, étc,

* In front of an open parenthesis.

Examples: 3(5 + 8), (A + 1)(B-1)
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M Calculation Priority Sequence
The calculations priority sequence is the order that the calculator perferms opera-
tions. Note the following rules about calculation priority sequence.

« Expressions contained in parenthesas are performed first.

» When two or more expresstons have the same priority, they are executed from
right to left,

Example 2+ 3 x (log sin2n? + 6.8) = 22.07101691 (angle unit = Rad)
@

The following is a complete list of operations in the sequence they are periormed.

1. Goordinate transtormation: (Pol {x, ¥), Rec (r, 8); differential calculations: didx(;
List: Fill, Seg;, Mln Max, Mean, Median, SoriA, Sortl

2. Type Afunctions (value input fcllowed by function): x2, x, x!
sexagesimal input: ° 7"

3. Powers: A (x*); roots:
4, Fraction input: a'/
- 5. Multiplication operations where the multiplication sign before n or a variable is

aomitted: 2m; 5A; 3sinx; etc.

8. Type B functions (function foliowed by value input):
N, log, In, e, 107, sin, cos, tan, sin, cos™, tan™, (=), Dim, Sum

7. Multiplication operations where the multlpllcatlon sign before a scientific func-
tion is omitted: 2V3; Alog?2; eic.

8. Permutation: nPr; combination: nCr

9. Multiplication; divisior; integer division; remainder division

10. Additicn; subtraction

11. Relational operators: =, #, >, <, 2, <

M Using Multistatements

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

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

Dasic LAalCUlalions W
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+» Display Result Command (.4)

When execulion reaches the end of a statement followed by a display result com-
mand, execution stops and the resull up to that point appears on the display. You
can resume execution by pressing the [B key.

oTo use multistatements

" “Example  6.9x123=848.7

123 + 3.2 = 38.4375

bd (0 (2! (3) (= @ (2) 1Z3+H1 6. FA.
] [l (2] (=) 3 () A+3.2
E0EX @ E E FE E EE(4) D?gg.z
RAREDEE :
. Intermediate resuft at point
) where “ 4" is used.
123+Hi 6. 9=<A.
A+3.
2487
38,4375

. Note that the final result of a multistatement is always d|splayed regardiess of
whether it ends with a display result command.

* You cannot construct a multistatement in which one statement directly uses the
result of the previous statement.

Example 123 x 456: x5

Invatid

W Stacks

When the calculator performs a calculation, it temporarily stores certain information
in memory areas called 4 “stacks” where it can Iater recall the information when it is
necessary.

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

2x ([ (3+4x{5+4)+3):5}+8=

(L é é —— Numeric stack

Cornmand stack

A caleulafion 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 calculaticn or breaking it down into separate parts. See "How to-
Calculate Memery Usage” for details on how much memory is taken up by varicus
commands.
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M Errors

An error message appears on the display and calculation stops whenever the caleu.
lator detects scme problem. Press to clear the error message.

The following is & list of all the error messages and what they mean.

Ma ERROR - (Mathematical Erroi)

= Avalue oulside the range of £9.99908999 x 10% was generated ‘during a calcuy-
latian, or an attempt was made to store such a value in memory.

» An attempt was made 1o input a value that exceeds the range of the scientific
function being used.

= An atiempt was made fo perform an illegal statistical operation.

Stk ERROR - (Stack Error)

* Tha calculation being performed caused the capacity of one of the stacks to be
excesded.

Syn ERROR - (Syntax Error)
*‘An attempt to use an illegal syntax.

Arg ERROR - {Argument Error)
* An attempt to use an illegal argument with a scientific function.

ﬁim ERROR - (Dim_ension Error} -

* An attemnpt to performan operation with two or more lists when the dimensions o

the lists do not match.

In addition to the abave, there are alsc a Mem ERROR and Ge ERROR. See "Error
Message Table” for details.

B How to Calculate Memdry Usage

Some key operations fake up one byte of memory each, while others {ake up two

bytes. )
1-byte operations: 1, 2,3, .., sin, cos, tan, log, In, N L&, ete.
2-hyte operations: d/dx{, Xmin, If, For, Return, DrawGraph, SortA{, Sum, stc.

For full details on the funciions that reguire two bytes, see the “2-byte Command
Table™. .

M Memory Status (MEM)

You can check how much memecry is used for storage for each type of data. You can
also see how many bytes of memory are still available for storage.

*To check the memory status
1. In the Main Menu, select the MEM icon and press & .
- [Hemor»

2. Press again to display the memocry status screen,
Memory Usage

: &H
9T7El Free

=]
List
Number of bytes still free —

: |

3. Use @ and ® to mave the highlighting and view the amount of mamary {in
bytes) used for storage of each type of data.

The following table shows all of the data types that appear on the memory staius
scraen.

Data type Meaning

Program Program data

Stat Statistical calculations and graphs

List List data

Y= Graph functions

Draw Graph drawing conditions {View Window,
enlargement/reduction factor, graph screen)

V-Win View Window memory date_i

Table Tabie & Graph data

Alpha - Ajpha memaory data’

B Clearing Memory Conients
oTo clear all data within a specific data type

1. In"the memory status sereen, use (@ and @ to move the highlighting to the
data type whose data you want to clear.
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2. Press (DEL}.

(ER)(DEL)
FrES M
G

3. Press {YES} to clear the data or (NO} to abort the operation withoy

~ clearing anything.

B Variable Data (VARS) Menu

You can use the variable data menu to recall the data listed below.

* View Window values

. Enlargef‘nenﬂreduction factor

* Single-variable/paired-variable statistical data
* Graph functions

+ Table & Graph table range and table contents

To recall variable data, press to display the variable data menu.

UL FRCTY _
F [ |

[E3) (V-WIN} ... View Window values
[F2 (FACT)...... x and y-axis enlargementfreduction factor

&
T [STRTJURPHTHE L
B B &

[F1) (STAT) ...... Single/paired-variable statistical data
(GRPH) .... Graph functions stored in the GRAPH Mode
* [B3] {TABL) ...... Table & Graph function table range and table contents

Press (] to return to the previous menu.

#To recall View Window values

Pressing (V-WIN) while'th_e_variable data menu is on tﬁe screen displays a View
Window value menu,

(V-WIN .
[mnin P a2 s
B FAE {

{(Xmin}....... x-axis minimum
[F2) {(Xmax)...... 2-axis maximurm

[F3) {Xscl) e x-axis scale
2]
1]
(Ymin) ....... y-axis minimum
[F3) (Ymax)...... y-axis maximum
[F3) (Yseh ........ y-axis scale .
r
)
[Trinin [T [ T Eh|
F @ ]

[F (Tmia) ....... Minimum of T.
[F3} (Tmax) ...... Maximum of T
(Tpth}........ Pitchof T

Press (=] 1o return to the previous menu.

»To recall enlargement and reduction factors

Pressing (F2) (FACT) while the variable dala menu is on the screen displays an en-
largementreduction factor menu.

[F2(FACT)
[F1 (Xfet) ......... x-axis enlargement/reduction factor
D (Yich) .o, y-axis enlargement/reduction factor

. ®To recali single/paired-variable statistical data

Pressirig [] and then [EY (STAT) while the variable data menu is on the screen
displays a statistical data menu.

) F{STAT) :
EFEFELFEE
-
{5 Single/paired-variable L
x-data menu )
[F3) {Y} ............ Paired-variable y-data menu

{GRPH) .... Statistical graph data menu
{PTS)........ Summary point data menu
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The followlng.rmenu appears whenever you press (£ (X) while the statistical data
menu is on the display.

X)
{F1 (1) ....oev...... Number of data
F3 (%) . .. Mean of x data
F3 (Zx) e Sum of x data
(55 O x data sum of squares

®

o Peo dminXmaz ]

_ B @ ©
[F1) (xon) ... x data population standard deviation

2 (%G1} ceeee

x data sample standard
deviation

(minX)....... x data minimum value
(maxX) ...... x data maximum value

Press (] to return to the previous menu.

The following menu appears whenever you press (E3) .(Y) while the statistical data
menu is on the display.

{Y)
RO
2 =)
[ ) - Mean of y data
[62,7) I Sum of ¥ data
(£)?) .......... y data sum of squares
(Zxy} ........ x data and y data sum of products
&
- [z b g frain vl ax ]
] [ &)
(¥Gn) vvuvennnn y data population standard deviation

y data sample standard deviaticn
. y data minimum value

y data maximum value

Press (] to return to the previbus_menu.

HAJlv WwGllrWialiviia w

The following menu appears whenever you press (£3) (GHPH) while the statisticat
data menu is cn the display. .

) (GRPH) :
ERRE G
B E ®

[F1 (2)- [Fal{c) ... Statistical graph regress:on coefficient and multinomial coeffi-

cients
{r) e Statistical graph correfation coefficient
=
) &
F (Q1) .......e.. First quartile
.[F2 (Med}........ Median of input data
[F3} (Q3) Third guarljle
(Mod) ........ Mode of input data

Press (B} to return to the previous menu.

The fcllowing menu appears whenever you press (F4) (PTS) while the statistical data
menl is on the display.

(PTS)

Eix1)-F 52 ...
)]

[F(x3)-FF (+3) ..... Coordinates of summary points

Press [=] to return to the previous menu.

#To recall graph functions

Pressing (=) and then (GRPH) white the variable data menu is on the screen
displays a graph function menu.

(&) (F2) (GRPH}
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Input a storage area number and then press one of the following functicn keys to
recall the correspending graph function sicred in that storage area.

(YY) Rectangular coordinate or inequality function . . c h a te r
EF (X ........... Parametric graph function Xt . . . p
) (YY) .

. Parametric graph function Yt

&To recall Table & Graph table range and table content data

Pressing [B] and then @] (TABL) while the variable data menu is on the screen
displays a Table & Graph data menu.

.

(& ED{TABL)
[Etial [Pitich)
: &
(Strt) covernne Table range start value (F Start command)

[F& (End) ........ Table range end value (F End command)
{Pitch} ....... Table value increment (F Pitch command)

Differential Calculations
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Differential Calculations W

s To perform differential calculations, first display the Option Menu, and then input
the values shown in the formula below.

[EZ(CALCHE)
Fididx) iy PDaBDAxO)

increase/dacrease of x
Point for which you want fo deferming the derivalive

dlelx { ), @, Ax) = d—‘i Fla)

The differentiaticn for this type of calculation is defined as:

. . flarAd-fa@
fia) #hTu Ax

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

Ax)—
U )

In grder to provide the best precision poessible, this unit employs central difference o
perform differential calculations. The following illustrates central difference.

¥
Ay y=£{)
Ax
fla+Ax)—fla—Az)
2Ax
W
Vx
a a—Ax a a+Ax *

The slopes of point @ and point @ + Ax, and of point @ and peint a — Ax in function
y =f{x) are as follows:

flatd)-fla) _ Ay  flay-fla-Av Yy
Ax TAx Ax T Vx

In the above, Ay/Ax is called the forward difference, while Vy/Vx is the backward .
difference. To calculate derivatives, the unit takes the average between the value of

AyfAx and Vy/Vx, thereby providing higher precision for derivatives,

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

1 feran-f@, fl-fla—in
fla)= ( Ar Ax )
f(a+Ax) —f(a Ax)
20x

sTo perform a differential calculation

Example To determine the derivative at point x = 3 for the function
¥y =x*+4x? +x -6, when the increasse/decrease of x is defmed‘as
Ax=1e-5

Input the function f(x).

[FA(CALC) &) Bl (/) T
AEHE = S T

F&EER

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

i oA O A d e+

-

Input Ax, which is the increase/decrease of x.

OERER ool L Ad e+
ax lE-S0-
e oo LRI+ dE T+
—Ga Sa lE-D2

+ In the function f(x), cnly X can be used as a variable in expressions. Other vari-
ables (A through Z) are treated as constants, and the value currently assigned to
that variable is applied during the calculation.

* Input of Ax and the clesing parenthesis can be omitted. If you omit Ax, the calcu-
lator automatically uses a value for Ax that is appropriate {or the value of x = a,
which you specified as the peint for which you wanted to determine the deriva-
tive.

« Discontinuous points or sections with drastic fluctuation can adversely affect pre-
cision or even cause an error.

+ Note that you cannot use differential calculation inside of a differential calculation
term.
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C

» Prassing during calculation of a differential (while the cursor is not showy
on the display} interrupts the calculation.

* Always perform trigonometric differentials using radians (Rad Mode) as the
angle unit. .

Chapter

Graphing

A collection of versatile graphing tools plus a large 79 x 47-dot
display makes it easy to draw a variety of function graphs quickly
and easily. This calculator is capable of drawing the following types
of graphs.

» Rectangular coordinate (Y =) graphs

= Parametric graphs

» Inequality graphs

s A selection of graph commands also makes it possible to incorpo-
rate graphing into programs.

-1

R SN

Before Trying to Draw a Graph

*View Window (V-Window) Settings

Graph Function Operations

" Drawing Graphs Manually

Other Graphing Functions




Graphing

Faf:3

Srapning ekl il

1. Before Trying to Draw a Graph

| Entermg the Graph Mode

On the Maln Menu, selact the GRAPH icon and enter the GRAPH Mode. When you
do, the Graph Function {G-Func) menu appears on the display. You can use thig
menu to store, edit, and recali funciions and to draw their graphs.

G-Furc =Y's= ]
Memory area i
Use (& and (¥ lo change selection.

it
?4:
[EEL [eRewm|
[} C] F

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

2. View Window (V-Window) Settings

Use the View Window to specify the range of the x-and y-axes, and to set the spac-

- ing between the incremants on each axis. You should always set the View Window

parameters you want to use before drawing a graph, Press [F3) to display the
View Window,

1. Press @A) [E3) to display the View Window.

(5 (F3) {V-Window) L=l 1o ] :
Tmaxs o 5.
scl: 1

[THIT[TRIG [Ste [Rel
B B &8 ®

(INIT} ........ View Window initial seitings
{2 (TRIG) ...... View Window initizl settings using specified angle unit

{F3] (Sto) ......... Siere View Window settings to View Window memory,
(3151 o Recalt View Window settings from View Window memoary.
XMiN i Minimum x-axis value

XMaX coveeriariens Maximum x-axis value

Xscl ................. Spacing of x-axis increments

2. Input a value for a parameter and press [EF. The calculator automatically selects
the next parameter for input,

* You can also select a parameter using the & and @& keys.

LI=l i o

maxs .
=cl: 1

[TNIT Rt [5%o [Rel

Ymin ..o Minimum y-axis value

. . \
¥Ymax............... Maximum y-axis value r
¥Ysel ..o vennneenn. Spacing of y-axis increments

The following illustration shows the meaning of each of these parameters.

&N
X min anax( )
/ X sel —]x-)’
:1\’5::! ,/
Ymin [ X max
N

. tnput avaiue for a parameter and press [B8. The calculator automatically selects
the naxt pararmeter for input.

+ There are actually nine View Window parameters The remamlng three param-
eters appear on the display when you move the highlighting down past the Y
scale parameter by inputting values and pre_slsing .

U-Wlindow

T

Ptch-

[TRIT[TRIG |5to[Rc1

... T minimum values

.. T maximum valuss
... T pitch

The following illustration shows the meaning of each of.ihése parameters.

min

thfffH\h(xv)
L

max
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4. To exit the View Window, press [tuT].
* Pressing without inputting any value also exits the View Window.

* The following is the input range for View Window parameters.
—9.99E+97 to 9.999E+97 '
* You can input parameter values up to 7 digils long. Values greater than 10% or

less than 107, are automatically converted fo a 4-digit rmantissa (including nega-
tive sign) plus a 2-digit exponent.

* The only keys that enabled while the View Window is on the display are: (8] to

E30BPE® @@ ® 6 X3 0 @,
[@) . You can use or (5 to input negative values.

+ The existing value remains unchanged if you input a value outside the allow-
able range or in the case of illegal input (negative sign only without a value).

+ Inputting a View Window range so the min value is greaier than the max value,
causes the axis to be inverted.

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

* When the View Window setting dees net allow display of the axes, the scale for
the y-axis is indicated on either the left or right edge of tha display, while that for
the x-axis is indicated on either the top or bottom edge.

+ When View Window values are changad, the graph display is cleared and the
newly set axes only are displayed.

« View Window setting may cause irregular scale spacing.

range can resull in & graph made up of disconnecied lines (because portions of
the graph run off the screen), or in graphs that are inaccurate.

* The point of deflection somstimes exceeds the capabilities of the display with

- graphs that change drastically as they approach the point of deflection.

. Seﬂing maximum and minimum values that create to narrow of a View Window
range can result in an error (Ma ERROR]).

B Initializing and Standardizing the View Window

oTo initialize the View Window

a. Press [sm) [F3) (V-Window) (F1) {INIT) to initialize the View Window to the {ollowing
settings.

xmin  =-3.9 Ymin =-2.3
Xmax = 39 Ymax = 2.3
Xsel =1 Yol = 1

i LR o

+ Setting maximum and minimum values that create too wide of a View Window -

b. Press [F@ (v-window) [F2) (TRIG) 1o initialize the View Window to the fallow-
ing settings.

Deg Mode )
Xmin . =-360 Ymin =-16
Xmax = 360 Ymax = 1.6
Xscl = 90 Yscl = 05
Rad Mode
Xmin =-6.28318
Xmax = 6.28318 t:
Xscl = 1.57079
Gra Mode
Xmin  =—400
Xmax = 400
Xscl = 100

« The settings for Ymin, Ymax, Ypitch, Tmin, Tmax, and Tpitch remain unchanged
when you press [F2) (TRIG).

M View Window Memory

You can storé a set of View Window settings in View Window memary for recall when
you need them.

#To save View Window settings
White the View Window seting screen is on the display, press [F3) {Sto) fo save the
current settings.

« Whenever you save View Window settings, any settings previously stored in
memory are replaced, :

oTo recall View Window setfings
While the View Window setting screen is on the display, préss (Rel) to recall the
View Window settings stored in memory.

» Whenever you recall View Window settings, the settings on the View Window are
replaced by the recalled settings.

» You can change View Window setlings in a program using the fellowing syntax.
View Window [Xmin value], [Xmax value], [Xscl value],
[Ymin valug), [Ymax value], [Yscl valug],
[Tmin value], [Tmax vaiue), [Tptch value]
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= 1 bl AL
3. Graph Function Operations » You will nat be able to store the expression in an area that already coniains a
' parametric functicn. Select another area to store your expression or delete the
You can store up to 10 furctions in memory. Functions in memory can be editeg existing parametric function first. This also applies when storing inequalities.
recalled, and gra;_ahed. The types of functions that ¢an be stored in memory are; B B
rectangular coordinate functions, parametric functions, and inequalities. *To store a parametric function
B Specifying the Graph Type _Example  To store the following functions in memory areas Xt2 and Yi2:
o =3sinT
tByefore you can store a graph function in memory, you must first specify its graph ;— 3cosT
pe. =
1. While the Graph Function Menu is on the display, press [B] to display a Graph [} (F3) (Parm) H-Fiunc  Faram
Type Menu. (Specifies parametric expression.)
3] w13
7= [Farm B & EE G—Func  iFaram
) Inputs and stores x expression. nhEB3sin
1 (Y =) ......... Rectangular coordinate graph B & E (ine e : =
[F2 (Parmy} ...... Parametric graph :
= (3 &3 k& G—Futc Faram
(tnputs and stores y expression.) “LeB3sin T
[Frly<{waT+s Yi2B3cos T

EO(Y=y..... Y > f(x) inequality
(Y <) oooee . Y < f () inequality
[F) (Y 2) ......... Y 2 f(x) inequality
(Ys) Y = fx) inequality

H B B &

Press (&] 1 return o the previous menu

2. Press the function key that corresponds to the graph type you want to specify.

B Storing Graph Functions

*To store a rectangular coordinate function (Y =)

Example  To store the following expression in memory area Y1:

y=2x%-5

B EY =) G-Fung Y=
{Specifies rectangular coordinate Vi=Zhe=-a_
expression.) . :

= =HE

{Inputs expression.)

(Stores expressicn.)

= lG—Funn:. 1= 5
5 f

« You will not be able to siore the expression in an area that already contains a
rectangular coordinate expression or inequality. Select anather area to store your
expression or delete the existing expression first.

#To store an inequality

Example To store the following inequality in memory area Y3:

y=x2-2x-6
E B F(Y=) E=-Func_ $4Y7?
{Specifies an inequality.} YIrKT —2H—6_
BODBEE i
(Inputs expression.) l.lll'é, .
StoreLEXE]

EE . . GE=Func %23
{Stores expression.} oy R =)

Y

[ZEC TRAN
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B Editing Functions in Memory

®To edit a function in memory

Example  To change the expression in memory area Y1 ftom y = 2¢?-§

toy=2x2-3
®
{Displays cursor.)
EOEE®E E-Func Y=
(Changes contents.) Ml=2KE-3
B
_ G-Func Y%=
(Stores new graph function.) MBZHE-Z

*To delete a function
1. While the Graph Function Menu is on the display, press @ or (® to display the

::urdsolr 1ancl move the highlighting to the area that contains the function you want
o delete,

2. Press (DEL).

[VEZ =

3. Press [F{ (YES) to delete the function for {NO) to abort the procedure with-
out deleting anything.

B Drawing a Graph

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

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

You can specify which functions out of those stored in
- mamory should b
draw operation, ) ry e used for a

* Graphs for which there is no draw/non-traw status specification are not drawn.

Exampie  To select the foilowing functions for drawing:

Y1 :p=2x?-5
Xt2:x=3sinT
Yi2: y=3cosT

2D Redhiliidding

N

Use the following View Window parameiers.

¥Xmin =-5 Ymin =-5

Xmax = 5 ¥max = 5

¥scl = 1 Ysel =
@®®

{Select a memory area that contains a
function for which you want to specify
non-draw.)

(SEL)
(Specity non-draw)

[F3)(DRAW) or [B5
(Draws graphs.)

+ Prassing or returns to the Graph Function Menu.

« A parametric graph will appear coarse it the settings you make in the View
Wwindow cause the pitch value to be oo large, relative to the differential be-
tween the min and max settings. If the settings you make cause the pitch value
to be foo small relative o the differential between the min and max settings, on
the other hand, the graph wili take a very long time to draw.

4. Drawing Graphs Manually

Aiter you select the RUN icen in the Main Menu and enter the. RUN Mode, you can

.. draw graphs manually. First press (SKTCH)} [F3) (GRPH) to recall the Graph

Command Menu, and then input the graph function. _

(=) [ (SKTCH) (F2 (GRPH)

&
F (¥ =) e Rectangular coordinate graph

Fg(Parmy ....... Parametric graph
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3. Press g to draw the graph.

=
(Y =) e Y > fx) inequality
(Y <} oo Y < f(x) inequality

FIY2)...n. Y 2 f{x) inequality
(Y £} .eoeo Y = f(2) inequality

Press [5] to return 1o the previous menu.

OTo graph using rectangular coordinates (Y =)

You can graph functions that can be expressed in the format y=flx).

Example Tography=2x2+3x-4

Use the following View Window parameters.

Xmin =-5 Ymin =-10
Xmax = 5 Ymax = 10
Xsel = 2 ¥Yscl = 5

1. Inthe set-up screen, specify the appropriate graph type for F-Type.

(&7 (=) ED(Y =)@
2. input the rectangular coordinate (Y =) expression.

(ac) G5 [ (SKTCH) D (Cls) ]
ED(GRPH)ED(Y =)
EENEERAEEE

&

Cls a
Grarh Y=2¥2+3
H-dq_

[/

S

" You can draw graphs of the following built-in' scientific functions.

*sinx *COS X +tan x *sin”tx esgos'x
stam'x  eyx sxz L elogx *Inx
- 10F LY. - x1 N

View Window settings are made automatically for built-in graphs.

oTo graph parameiric functions

halliol ilioki-NR 0 Pn

You can graph parametric functions that can be expressed in the following format.

(X, ¥) = (f(T), (M)

Example

To graph the following parametric functions:

x=TcosT-2cos 3T
y=7sinT-2sin3T

Use the following View Window parameters.
) =12

Xmin = -20
Xmax = 20
Xscl = 5
Tmin = 0

Tpteh  =7+36

Ymin
Ymax
Ysel
Tmax

12
5
2r

1. In the set-up screen, specify the appropriate graph type for F-Type.

F2{Parm}

2. Set the default angle unit to radians {Rad).

@ @ [E2){Rad) @

3. input the parametric functions.

E(SKTCH) FD(CIs) ED

[F2{GRPH) 2 (Parm)

[0 &= [ &) B 9 (D i [
D Ew () = @ E B &) 3

4. Press &g to draw the graph.

«To graph inequalities

)
Grarhs. Y=Ly
cogs [-Zcos 3T

- 7sin T-2=in
=

-

3

You can graph inequatities that can be expressed in the following four formats.

y>fx)

sy <fix

syzfl
*y S flx)
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Example  To graph the inequality y > x?~ 2y — g

Use the following View Window parameters.

Amin =-§ Ymin =-10
Xmax = 6 Ymax = 10
Xsel = 1 Ysel = 5

1.1 - i
n the set-up screen, specify the appropriate graph type for F-Type.

) (5 (&) E9)(Y>) [

2. Input the inequality.

) B (F) (SKTCH) ED (Cls)

EJGRPH) B ET)(Y>) BE
DEEOOESE EEaPh L.J}HE—E.E:‘

3. Press & fo draw the graph.

E]

3. Other Graphing i&unctibns

-The functions described j ; i te 3¢ 10 read the x- and -coordinates
h ribed in this section I you now
- > eadt 5 i
ata given point, and how to zoom in and Z00mcoutona 8] aph g I

. Thest_e functions can be used with rectan
equality graphs only.

gular coordinate, parametric, and in-

M Connect Type and Pilot Type Graphs (D-Type)

You can use the D-Type setfi
Nty ype setting of the set-up screen to specify one of two graph
* Connect type (Conct)

Paints are plotted and connecied by lines 10.create a curve
*+ Plot .

Points are plotted without being cdnnected.

Grap Y Bedhi ki

H Trace

With trace, you can move a flashing pointer along a graph with the @, &, @, and
@® cursor keys and obtain readouts of coordinates ai each point. The following
shows the different types of coordinate readouts produced by trace.

« Rectangular Coordinate Graph » Parameiric Function Graph

T=H. 9598

#=-1.823  Y=3.396Y [B=S.3UEH V¥=S.21EM -

inequality Graph

-

¥=-Ua 153 ¥r19.562

#To use trace to read coordinates

Example To determine the points of intersection for graphs produced by
the following functions:

Y1i:y=x*—3

Y2ry=wx+2

Use the following View Window parameters.

min =-5 Y¥Ymin =-10

Xmax = 5 Ymax = 10
CoXsel =1 Yscl = 2

1. After drawing the graphs, press (TRCE) tc display the peinter in the center of
the graph. '

F(TRCE) Y1=KE-2
=l ¥=-

» The pointer may not be visible cn the graph when you press 1 (TRCE).

2. Use @ to move the pointer to the first intersection.

@-@ o |isRE=2

x/y coordinate values— H=-gd.B2 'Y=l 9552
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* Pressing & and ® moves the pointer along the gra'ph‘ Holding down either
key moves the pointer at high speed.

3. Use @ and & to move the pointer between the two graphs.
4. Use ® to move the pointer to the other intersection.

- ®B-® Vi=HE-3

™, =
=y

H=1."TH4R  Y:=D.22815

* To quit the trace operation, press (F1) (TRCE) again.

eSerolling

When the graph you are tracing runs off the display along either the x- or y-axis,

pressing the 8 or @ curser key causes the screen to scroll in the corrasponding
direction eight cots.

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

* Trace can be used only immediately after a graph is drawn. It cannot be used
after changing the seitings of a graph.

* You cannot incorporate trace into a program.

* You can use frace on a graph that was drawn as the result of an output com-
mand (.4), which is indicated by the “-Disp-" indicator on the screen.

M Scroll

You can screll 2 graph along its x- or y-axis. Each time you press &, &, @, or
®, the graph scrolls 12 dots in the corresponding direction.

B Overwrite ‘

Using the fallowing syntax to input a graph causes muitiple versions of the graph to

be drawn using the specified values, All versions of the graph appear on the display
at the same time.

_ <function with one variable> 3] (T <variable namex> =
<valuex [7] <value> 1] .... <value> [CE|

bl nbbdocket -2 - b

P8

Example To graphy=Ax*-3, substituting 3, 1, and —1 for the value of A

Use'the following View Window parameters.
Xmin =-5 Ymin =-10
5 Ymax = 10
1 ¥Ysel = 2

Xmax
Xscl

IENCY =) G-Furc 9=
{Specifies graph type.) M1EARAE ~3. A=

E (D 1 R &R S E
OICOEDEEDE ¥

{Stores expression.}

[EZ{DRAW) or & r n
(Draws graph.)

VA

Vi
s

« The funciion that is input using the above syntax can have only cne variable.
» You cannot use X, Y or T as the variable name.
« You cannot assign a variable to the variable in the function.

« When ihe set-up screen’s Simut-G item is set to “On,” the graphs for all the vari-
ables are drawn simultaneously.
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W Zoom

The zoom feature lets you enlarge and reduce a graph on the display.

*Before using zoom

Immediately after drawing a graph, press (F2) {ZOOM) to display the Zoom Meﬁu.

(ZOOM)

[Eo= [Pl I M (oo
FB [ 2]

[F3) (BOX) ....... Graph enlargement using box zoom

[F8} (FACT} ...... Displays screen for specification of zoom factors
(1) R Enlarges graph using zcom factors

(OUT) ... Reduces graph using zoom factors

&
IIIIP.IE
_[E (CRIG)...... Original size ®)

Press ] to return to the previous menu

*To use box zoom

With box zoom, yeu draw a bex on the display to specify a portion 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)

Use the following View Window parameters.

Xmin =-8 Ymin =-4
Xmax = 8 Ymax = 2
Xscl = 2 ¥sel =1

1. After graphing the function, press e [F2) (ZOOM).

() {F2) (ZOOM) - ) . .
T F‘“J

[E0x WP T W [ouT

2rapiing  Redhil dadlind

2. Press [F) (BOX), and then use the cursor keys (&, ®, @, ®)to move the
pointer ta the location of one of the corners of the box you want to draw on the
screen. Press [B9 to specify the location of the corner.

[FI(BOX '
©-om ]

H=-2.051 *%=-1

3. Use the cursor keys to move the pointer to the location of the corner that is diago-
nally across frem the first corner. *

@®-O®D~-D T||'| l:

ol
= o

W=-5.948 Y¥=1.08E3

4. Press to specify the location of the second corner. When you do, the part of
the graph inside the box is immediately enlarged so it fills the entire screen.

= [

+ To-return to the original graph, press (E2) {ZOOM) =) {ORIG).

« Nothing happens if you try to locate the second corner at the same location or
directly above the first comer.
= You can use box 2oom for any type of graph.
#To use factor zcom

With factor zeom, you can zoom in or zoom out on the display, with the current
pointer logation being at the center cf the new display.

+ Use the cursor keys (@, &, @, @) to move the pointer around the display.

Example  Graph the two functions below, and enlarge them five times in
order to determine whethet or not they are tangential: -

Yi:y={c+4}{x +1) (x-3)
Y2y =3x+22

63



AStCgd Graphing ‘ S ' Graphing E®iElac g

Use the following View Window parameters. * The above procedure automatically converts the x-range and y-range View Win-
dow values to 1/& of their original settings.

Xmin =-8 Ymin =-30
Xmax = 8 Ymax = 30 « You can repeat the factor zoom procedure more than once to further enlarge or
Xsel = Ysel = 10 reduce the graph.

1. After graphing the functions, press i [F2) (ZOOM), and the pointer appears on *To initialize the zoom factor

the screen.
B Press [ (ZOOM) {F3 {(FACT) [E1) (INIT) to initialize the zoom factor to the
following settings.
) ZOOM
61 [F2( ) _,..,-'-"| _ Xfct=2 Yfot=2 .
* You can use the following synfax to incorporate a factor zoom operation into a
program. x
f Factor <X factor=, <Y factors>
) I [ouT]| * You can use factor zoom for any type of graph.
2. Use the cursor keys (@, 3, @, () to move the pointer to the location that N C
you want to be the center of the new display. M Sketch Function

The sketch function lets you draw lines and graphs on an existing graph.

@ D®-® =
« Note that Sketch function operation in the STAT, GRAPH or TABLE Mode is
"y different from Sketch function operation in the RUN cr PRGM Mode.
;" ' |
sBefore using the Sketch Function
B, Ik |EIL|T °
& Press (SKTCH) ta display the sketch menu.
3. Press (FACT} 1o display the factor specification screen, and input the factor ) In the STAT, GRAPH or TABLE Mode
for the x- and y-axes. ) &
© () [F{SKTCH) | |
[F2(FACT) Foctor _ [Cis PLOTJLING
. u F1 Fa] (]
B EEE il =) (CIS) .......... Clears drawn line and point e @ &)
’ [ {PLOT)...... Displays plot menu
{LINE]) ....... Displays line menu
4. Press @ 1o retumn fo the graphs, and then press [£3 (IN) to enlarge them. '
)]
ED (N} Rert[Aztl
o F1
) . : [FD (Venr) ........ Vertical line [ ® =
) ,..-'-"; (Hztl} ......... Horizontal line
B [TH ic"-'T o - Press [2] to return to the previous menu
This enlarged screen makes it clear that the hi i '
: tangential. . ) graphs of the two expressions are not In the RUN or PRGM Mode
& I = Note that the above procédure cani alse be used io reduce the size of a graph (SKTCH)
(zoom out). In step 4, press [Fa) (OUT) = |GRFHJFLOTL THES
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« Other menu items are identical to those in the STAT, GRAPH, TABLE Mode menu.

The Sketch function lets you draw lines and plot points on a graph that is already on
the screen.

All the examples in this section thal show operations in the STAT, GRAPH or TABLE
Mode are based on the assumption that the following function has already been
graphed in the GRAPH Mode.

Memory Area Y1: y = x(x + 2)(x— 2)

The following are the View Window parameters used when drawing the graph.

Xmin =-5 ‘Yemin =-5
Xmax = 5 Ymax = 5
Xsel =1 Yscl =1

#To plot points

In the STAT, GRAPH or TABLE Mode

Example To plot a point on the graph of y = x{x + 2){x -2}

1. After graphing the function, display the sketch menu and perform the following
operation to cause the pointer to appear on the graph screan.

[FE(SKTCH) [E3] (PLOTY [F1) (Plot)
2. ise the cursor keys (@), (¥, @), ) to move the painter the locations of the

points you want to plot and press [B9 to plot. _ :
= You can plot a5 many points as you want.

%—®®~® | JII(_ +J|'
Y

|
W=l 085k ¥=1.95E5

I * The current x- and y-coordinate values are assigned respectlively to variables X
and. o

Graphing Uil

" In the RUN or PRGM Mode

The following is the syntax for plotting points in these modes.

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

Example Toplot a point at (2, 2)

Use the following View Window parameters.

Xmin =-=5 Ymin =-10
Xmax = 5 Ymax = 10
Xsel = 1 Yscl = 2

A

£,
1. After entering the RUN Mode, display the sketch menu and perform the following
operation. '

(&) {3 (SKTCH) [ED(Cls) B2 Cl=s
Flot 2.2y

EPLOTYE (Plot) @ () [2]

[FLot[P-OnlF-01f[P-Chal

2. Press (B49).

& [

* You can use the cursor keys (@, (¥, @, ) to move the pointer around the
SCreen. .

« If you do not specify ceordinates, 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 pinier will not be on the graph screen when it appears on the dis-
play.

» The current x- and y-coordinate values are assigned respectively o variables X
and Y.
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#To turn plot points on and off in the STAT, GRAPH and TABLE Modes

» To turn a plot point on

1. After drawing a graph, display the sketch menu and then petform the following
operation to make the painter appear at the center of the screen.

(SKTCH)B)(PLOT)EA(P-Cn)

2. Use the cursor keys {@, (¥, @, ) to move the peinter to the location where
you want to plot a point and then press [Bg). .

« To turn a plot point off

Perform the same procedure as described under “To turn a plot point on” above,
except press (P-Cff) in place of £ (P-On).

* To change the on/off status of a plot point

Perform the same procedure as described under “To turn a plot peint on” above,
except press {P-Chq) in place of [F2 (P-On).

“#To turn plot points on and off in the RUN or PRGM Mode

The following are the syntax for turning plot points cn and off in these modes.

= To turn a plot point on
PIoiOn <x-cocrdinates, <y-coordinates

= To turny a plot point off
PlotOff <x-coordinate=, <y-coordinate:

» To change the on/off status of a plot point
PlotChg <x-coordinates, «<y-coordinates>

oTo draw a line between two piotted points
In the STAT, GRAPH or TABLE Mode

Example  To draw a line between the two points of inflection on the graph
of y =x{x + 2)(x — 2)
Use the same View Window parameters as in the example on page
66.

1, After graphing the function, display the sketch menu and perform the following
operation 1o cause the pointer to appear on the graph screen.

(SKTCH) EJ(PLOT) [FI)(Plot}

2. Use the cursar keys (&, @, @, ®) to move the pointer io one of the points of
inflection and press [B§) to plot it.

S

¥==1.153 ¥=3.043U

3. Use the cursor keys to move the pointer to the other point of inflection.

e N

H=1.1538 Y=-3.Bud

4. Display the sketch menu and perform the following cperation to draw a line be-

tween the two points,

W=la 1538 ¥=-3.0U3

@ [F3 (SKTCH) 3 (LINE) F){Ling)
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»To draw a line in the STAT, GRAPH and TABLE Modes

Example  To draw & line between two points of inflection on the graph of
y=x{x + 2)(x - 2) .

1. After graphing the function, display the sketch menu and perform the following
cperaticn to cause the pointer to appear on the graph screeh.

(SKTCH}[Ea)(LINE) F2) (F-Lin}

2. Use the cursor keys (&, (0, @, 3O to move the pointer to one of the pomts of
inflectior: and press (&g .

@-D®-® [
A

#=-la 153 ¥=3.0U3Y

3. Use the cursor keys t¢ move the pointer o the other poini of inflection and press
to draw the line.

- I/\fa{

A=ia 1538 ¥=-3.0U3

#To draw a line in the RUN or PRGM Mode

The following is the syntax for drawing lines in these modes.
F-Line <x-coordinate 1=, <y-coordinate 1, <x-cocrdinate 2=, <y-coordinate 2=

— o ethildeting

in the RUN or PRGM Mode

Example  To draw a line perpendicular to the x-axis from point {x, ¥) = (2, 6}
on the graph y = 3x

Use the following View Window parameters:

Xmin =-2 Ymin = -2
Xmax = 5 Ymax = 10
Xsel =1 Yscl = 2

1. After drawing the graph, use the procedure under “To plot points” to move the
pointer to (x, ¥) = (2, 0}, then use the cursor key (@) o move the pointer on the

graph y = 3x. P

[F3 {SKTCH) [EZ (PLOT) ED{Plot) "
600 EE®@-® J.-"'Lf

/.

W=2.0384 YY=E.0OBEH

2. Display the sketch menu and perform the following operatior: to draw a straight
line between the twe points.

: £
{E8) (SKTCH) @ {LINE) [F1) (Line) B8]

o

A1

« The above draws a straight line between the curreni pointer location and the
previous pointer location. :

#To draw vertical and horizontal lines

The procedures presented here draw vertical and horizontal lines that pass through
a specific coordinate.

In the STAT, GRAPH or TABLE Mode

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

1.- After graphing the function, display the sketch menu and perform the following
operation to display the pointer and draw & vertical line through its current loca-
fion.

[ F4 (SKTCH) &) [F1) (Vert)

7
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2, Usethe @ and @ cursor keys to move the line left and right, and press g to
draw the line at the current location.

® -~ &

[ B

n=g. 0518 ¥=1

» To draw a horizontal ling, simply press (£2 {Hztl) in place of [E]) (Vert), and use
the @ and (¥ cursor keys to move the horizontal line on the display.

In the RUN or PRGM Mode
The following is the syntax for drawing verticat and horizontai lines in these modes.

* To draw a vertical line
Verlical - <x-coordinate>

*To draw a horizontal line
Harizontal <y-coordinate>

sTo clear drawn fines and points

The fallowing operation clears all drawn lines and points 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 [FA} (Cls) to clear drawn lines and points, leaving only the
criginal graph.

in the RUN or PRGM Mode

The following is the syntax for clearing drawn lines and points, as well as the graph
itself.

Cis

Noo R

Table & Graph

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

. tables from functions stored in memory. 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.

= You can assign list values to variables.
« |In addition to graphing of stored functions, you can also plot table
values generated by Table & Graph itself.

+ Table values can be assigned to a list.

Storing a Function .

Deleting a Function

Assigning Values to a Variable

Generating a Numeric Table

Editing a Table

‘Graphing a Function _
Assigning Numeric Table Contents to a List
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To enter the Table Mode, press B to display the Main Menu, use the cursor keys to
select the TABLE icon, and then press [exg.

T-Funhc &y= 1
et

i LI

[ZEL [N [T TRED

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

[ZEL [TREL |

The menu at the bottom of the display looks like the one shown here when the Var
item of the set-up screen is set to a list name (indicating thai 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

Use @) and (¥ 1o move the highlighting in the TABLE Meode function list ¢ the

“memory area where you want to store the function. Next, input the function and

press [BE to store it

2. Deleting a Function

Use @ and (@ to move the highlighting to the miemory area that contains the
function you want to defete.
Press [F2] (DEL).

Press (YES) 1o delete the selected function or (NO) to abort the delete
operation without deleting anything.

The procedures for storing and deleting functions are identical to those used in the
GRAPH Mode.

3. Assigning Values to a Variable

You can use either one of two methods to assign values tc a variable: automatic
assignment within a specified range, and assignment of values from a list. The stand-
ard default method is automatic assignment within'a specified range.

table and Graph gealislicgiy

*70 assign values automatically within a specified range

Example To assign values from -3 te 3, in tncrements of 1 {(seven values

tc_nal)
{F3(RANG)
DR EDEDE [Tzble Ranze
. b4 .
Stets: -3
End : 5
.
Strt: e Variable x start value
End: ...... ... Variable x end value
pteh: ... ... Variable x value change

To interrupt automatic assignment of variables and return to the function storage
screen, press [Gam.

oTo assign values from a list
Prass to display the set-up screen.

(&) G

—Func_3Un
Simyl-G:0fTf
Anale :Rad
Dizselayidrml

]FiHHEILiE‘ti]LiStﬂLiS‘H

If necessary, you can press (&) to display a menu of other lists {4, 5, 6). The icllow-
ing shows the operation required to setect List 8.

(&) F3)(List6)

L
Slmul E DfT
Anale iRad
D15Play=Hrm1
[LETyILiztE[LEE

E

After making the set-up screen setlting you want, press 1o return to the Function
List. Note that the [RANG] item does not appear in the function key menu at the
bottomn of the screen when a list is selected for assignment of variable values.
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‘4. Generating a Numeric Table

Before adtually generating d numaric table, you must first select the functions youl
want to use. '

Use the @ and @ cursor keys to mave the highlighting to the funetion you want to
use and then press [F) (SEL) 1o select it. )

The “=" symbols of selected functicns are highlighted on the display. You can select
mare than one function for table generation.

In this display, Y1 and Y3 are selected.

T—Func 1y'=
Z2=&F
B
[SEL [P TRIFTAEL |
Press (TASL) or [Bd to generate a numeric table.
] Y1
I" -3
-2 -6 z
[Fokm AP E-CaOR[G-FLT

* In this example, values are assigned automaticaily.

This display shows the generated numeric table. Though this example display shows
only the values for function Y1, values for function Y3 were also generated.

Each cell can hold up to six digits (hegative sign takes up one digit).
You can move the curser around tha table using the cursor (@, &, @, &) keys.
The following points apply to cursor position and movement.

* The value contained in the currently selected cell appears at the bottom of the

* display, with all current display attributes (number of decimal place, number of
significant digit, and expenential display range settings) applied.

» Moving the cursor off the screen causes the table to scroll when there are cells

: qf_f the top, bottom, left, or right .

= When the cursor s located in any function vaiue cell (Y1, Y2, etc.), the function is
shown at the top of the display.

* If you change a valug in column X, the corresponding function value is auternati-
cally updated using the new value for X,

To return to the Function List, press [F1) (FORM).

5. Editing a Table

You can use the editing screen to add lines to or delete lines from an existing table.
Press [F2) (ROW) to display the Table Editing Mer_lu.

[F2){ROW)
IDEL |IHE ADD
FE -
[F3) (DEL)........ Deletes line where cursor is located.
8 (INS} ......... Inserts new line where cursor is located. :

[F3 (ADD) ....... Insert new line below line where cursor is located,

6. Graphing a Function

You can use the two following function keys to preduce a graph using the numeric
table currently on the screen.

3 (G-CON} ... Graph with connected plot points
- (G-PLT) ..... Graph with plotted points (unconnected}

+ Note that you can also produce a G-PLT ([F4)) graph by pressing while a
numeric table is on the screen.

Example  To graph the function Y1 = 2X, whose table of numeric values is
currently on the sereen

[ hl|
[‘ -E
-E -l =
[Form EINAPRE-Con[G-FLT
=]
[F2(G-PLT)
[F3)(G-CON) ll,.-"e

7
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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 can set x- and y-
pas axis parameters using the View Window.

Press or 1o retum to the numeric table screen from a graph. Pressing . chapter

again goes back to the graph. You can use to switch between the graph and its
table as long as you do not clear the graph,

7.'Assigning Numeric Table Contents to
a List

You-can assign a column of values from a table into-a list. Simply use & and & to
move the cursor into the column whose values you want to copy. The cursor can ba
in any row of the column. The copy. operation is performed by pressing to dis-
play the Option Menu, and then pressing [E2) (LMEM).

([FI(LIST) [EQ (LMEM) =0
¥ Vi
-3 -E'l n n
s List Function
[ R | I : Alistis a kind of container that you can use fo store multiple data items.
B 8 &8 E This calculator lets you have up to six lists in memory,-and their
: in ari i i isti alcula-
Use the first function menu to copy the column’s values to'List 1 ([FD) to List 4 ([@). qontents can be usgd in arithmetic qalculatlons, statistical cg
To copy to List 5 or List 6, press [] and then [ET) (List 5) ¢r [ (List 6). tions and for graphing.
. Element number Display range Cell Column
] I _
. l List 1 List 2 List 3 | | vist 4 List 5 List § ——— List name
1| 56 1 107 e—! 35 4 ]
2 37 75 ) 6 0 2
3 23 122 0 2.1 0 4
4 69 87 Q 4.4 2 8
5 40 298 a 3 0 16
& .48 48 Y £.8 3 32 Row
7 " 93 338 o] 2 9 64
B 30 ., 49 0 8.7 0 128
1. List Operations
2. Editing and Rearranging Lists
3. Manipulating List Data
4. Arithmetic Calculations Using Lists

8
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hatbisiagly > —Hncton
B List Data Linking

LIST Funcuon W

1. List Operations

Select the LIST icon in the Main Menu and enter the LIST Mode to input data into &
Graph ' : | listand to manipulate list data.

Operation

List operation

Example: #To input vaiues one-by-one

List 1 + List 2

{1,2,3]+{4,5,6) Use @ and (® to move between lists, and @ and & to move heiween cells
List1 + 3

inside of a list.

The screen autematically scrotls when the cursor is located at the edge of the screen.

List internal operations Graphing with Lift 'R
List | 3 list data ! - He
! 3 3 Example: g2 a5 5
: E ﬁ Yi-List 1X 3 29 L
=t
SRT-AIZRTD ISRT‘HIERT‘D
List @ ] .
é : For our example, we will start by locating the curser in Cell 1 of List 1.
3 1
SET-RERTD
Lizt &
[
4 LIST
.3
A Copying table resuit to a list 1. Input a value and press to store it in the list.
WA=3KE
i va E1E
[ -
H
[ZFTA[FRTD 3
[FoRFEPE-Cor[GFLT
ERTa[ERTR
List data can be assigned to a FE(LIST) = '
variable for generation of a table . .
{defined using set-up screen). FD(LMEM) List [LFERy O Fill 2. The cursor automatically moves down to the next cell for input.
' . ' i ymple by inputting the values 4 and 5.
@mmml Let's continue our exarnple by inputi g ]
| @ EE S |List 1List 8
g uy
: - ' Specific selected data can a -1
be copied to a list, u| I
: : o ZRTAIERTD
Table :
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*To batch input a series of values

1. Use @ to move the cursor 1o the list name.

OE®® Lict @

2. Use & or & to move the cursor to another list.

®- Lizt | 3
I 3
2 u
_ 3 5

3. Press [A) (1], and then input the values you want, pressing (3] between each
one. Press (@A) (1) after inputting the final value.

EDOEHDOEED List | 3
- 1 3
g i
3 5
a

4. Press [8 to sfore all of the values in your list.

&

* Remember that a comma separates values, so you should not input a comma
after the final value of the set you are inputling.

Right: {34, 53, 78}
Wrong: {34, 53, 78,}

2. Editing and Rearranging Lists
B Editing List Values

#To change a cell value

Use @ or & to move the cursor fo the cell whose value you want to change. Input
the new value and press () to replace the old data with the new one.

oTo delete a cell
1, Use @, 3, @, or (¥ to move the cursor o the cell you want to delete.

D@. Lizt 1jList

2. Préss [B) to dispiay the Cell Operation Menu.

®
|
g
3
[CEL [EEIHE

3. Press (DEL) to delete the selecied cell and cause everything below it to be
shifted up.

EQ{DEL) List IlList B
I 3 E
2| I 1
3 B
[CELC [EEP[INE

the data in the list whose cell you delete is somehow related to th_e d_ata in
neighboring lists, defeting a cell can cause related values fo become misaligned.

| » Note that the above cell delete operation does not affect cells in other jists. If
oTo delete all cells in a list

1. Use @, &, @ or (P to move the cursor to the name of the list whose cells
you want to delete.

Lizt |
1 3
g 5
E|

m 3 m

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

)

List |
I El
gl - g
E|

m 3 m |

[GEL. [EEViRE

3. Press (B2 (DEL-A). The function menu changes ic confirm whether you really
want to delete all the cells in the list.

EA(DEL-A)
|
)
2
[TES Mo
G

4. Press [F3) {YES) to delete all the cells in the selected list or {NO) to abort the

delete operation without deleting anything.

E(YES)

[oEC [N IRE

®To insert a new cell
Use @, B, @, or (¥ to move the cursor to the location where you wart to insert

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

1. Press [] to display the Cell Operation Menu (if it is not already displayed).

2. Pr'ess (INS) to insert a new ceil, which contains a value of 0, causing every-
- thing below it to be shifted down.

[FE(NS)

List IJList @

DEL [([ER[INE
m®

BN

3. Input the value you want into the new cell (4 In our example) and press [E5).

@ List I|List @
1 3

a y
3| I
| IoEL. [HEMINE

| » Nate that the above cell insert operation does not affect cells in other lists. Ifthe

data in the list where you insert a cell is somehow related to the data in
neighboring lists, inserting a cell can cause related values to become misatigned.
.

. £
M Sorting List Values

You can soft ists into either ascending order or descending order. The current cur-
sor location does not matier in the following procedures.

oTo sort a single list

Ascending order

4. While the lists are on the screen, press (5] to display the Operation Menu and
then press (SRT-A).

BIF)(SRT-A) [Lizt 1 3
- I 3 g
] 5 5
| y il
H?
How Manw List=FIH)

2. The prompt “How Many Lisis? (H)” appears to ask how many lists you want 1o
sort, Here we will input 1 to indicate we want to sort only one list.

e L7
Select ListiL)

3. ‘In response to the *Select List (L)” prompt, input the number of the list you want to
sort. Here we will input 2 to specify sorting of List 2.

(2 &g List | A
1 El 5
2 5 1
3 y g
[ERTR[ERTD

The values in List 2 are soried into ascending order.
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Descending order

Use the same procedure as that for the ascending order sort. The only difierence is
that you should press (SRT-D) in place of [F1) (SRT-A).

oTo sort multiple lists

You can link m_ultiple lists together for a sort so that all of their cells are rearranged in
.accordance with the sorting of a base list. The base list is sorted into either ascend-
ing orde_r or desgendmg order, while the cells of the linked lists are arranged so that
the relative relationship of all the rows is maintained.

Ascending order
1. While the lists are on the screen, press [F) (SRT-A).

F)SRT-A) : Lizt 1| NECaE
1 3 g

Z 5 5

H‘?H y 1

Hit Plans Lists7iH)

2. The prompt “qu Many Lists? {H)” appears to ask how many lists you want to
sort. Here we will sort one base list linked o one othar list, so we should input 2,

@& BY
| delect Base ListB) l

3. Inresponse _to the “Select Base List (B)" prompt, input the number of the list you
want 1o sert inte ascending order. Here we will specify List 1.

@ | L7
Select 5ecand LiE‘t[LJ[

4. In response ?o the "Select Second List (L}” prompt, input the number of the list
you want to link to the base list. Here we will specify List 2.

EE Lizt | 3
I 3 g
2 g q
3 5 5
x
|$HT'FII$RT-[I

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 P ocedure as that for the aSCendlng
order sort e O ydlee Ce IS
taWUUS OUdPIESS@(S [D) piace o @{S “)

LISt FUNCLIOnN Raite) dotid

3. Manipulating List Data

List data can be used in arithmetic and function calculations. There is also a cellec-
tion of powerfutlist data manipulation functions that let you do the following.

« Count the number values {Dim) .

+ Replace all cell values with the same value {Fill}

« Generate a sequence of numbers {Seq)

« Find the minimurn value in a list (Min)

+ Find the maximum value in a list (Max)

« Find which of two lists contains the smallest value (Min} c
« Firnd which of two lists contains the greatest value {Max)

« Calculate the mean of list values (Mean)

« Calculate the mean of values of specified frequency (Mean)
« Calcuiate the median of values in a list (Med)

« Calculate the median of-values of specifies frequency (Med)
« Calculate the sum of values in a list (Sum)

You can use list data manipulation functions in the RUN, STAT, LIST, TABLE, or
PRGM Mode.

B Accessing the List Data Manipulation Function Menu

Al of the following examples are performed after entering the RUN Mode.

Press and then [E1) (LIST). This meriu has three pages and you can advance to
the next page by pressing [&].

Note that all closing parentheses at the end of the following operafions can be omitted.

#To count the number of values (Dim)
{oemH) FR(LIST) (FD (Dim) [FD (List) <list number 1-6= [CE]

« The number of cells that contain data in a list is calted its “dimension.”

Example  To enter the RUN Mode and count the humber of values in List 1
(38, 16, 58, 46, 56)
69 @ ED(LIST) FRI(Dim) Dim List 1
F{Lish) (D BE o
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*To replace all cell values with the same value (Fill)
{1 (LIST) (Fill) <value> [} F1} (List) <list number 1-6= 5]

Example  To replace all values in List 1.(36, 16, 58, 46, 56) with 3

S W E (LIST) @@ (Fil) __
@UEVYDGE |:'"|111':._-,1_15L 1
" [one

The following shows the new contents of List 1.

List I[List &

I g

z 3 1

3 3 5
[FETR[SRTD

*To generate a sequence of numbers {Seq)

[F1 (LIST) @) (F) (Seq) <expression> (7] <variable name> [2)
<slart value> [3] <end value> [3] <piich> B9

* The resut of this operaticn is also stored in Ans Memary.

Example  To input the number sequence 12, 62, 112 into a list
Use the following setlings.
Variable: x
Starting value: 1
Ending value: 11
Fitch: 5

D F ED(LIST) () ED (Seay 5
DPOODDODENDED | e it

= Anz

é|-]aE]
3 121 1
M | M3 e an|

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

The.resulting sequence is input into Ans Memory.

#To find the minimum value in a list (Min)
Lusn @ (Min) &) = (List) <list number 1-6> &3
Example  To find the minimum value in List 1 (36, 16, 58, 46, 56)

9 R ED(LIST) (2 (2 (Min) Min{List 17
EEEUYDDE ' 15

To find the maximum value in a list (Max)

Use the same procedure as when flndlngihe minimum value, except press [F3) (Max)
in place of [ (Min). .
x

«To find which of two lists contains the smallest value (Min)
LIST) B [ (Min) & [E1 (List) <list number 1-6= (O]
{Listy <list number 1-6> (3 &4

« The two lists must contain the same number of values. If they don't, an error (Dim
ERRQR) occurs.

« The resuit of this cperation is alsc stored in Ans Memory.
Example  To find whether List 1 (75, 16, 98, 46, 56) or List 2 (26, 89, 58, 72,
67) contains the smailest value
F){LIST) &) [EB (Min)
EBREC@DD
ED(List) (2]

Mimilist 1.L1
st 23

#To find which of two lists contains the greatest value (Max)

Use the same procedure as that for the smallest value, except press [F3 {(Max) in
place of [E2 (Min).
+ The two lists must containthe same number of values. If they don't, an errar (Dim
ERROR) occurs.

#To calcutate the mean of list values {(Mean)
B (UST) (5] £ (Mean) ] [B) [F3) (Listy <listrumber 1-6= 0] &

B9
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Example  To calculate the mean of values in List 1 (36, 16, 58, 46, 56)

- B o [F(LISTHE) [ (Mean) [Meartlist 1»
B & E(Listy 0 B] g 42,

*To calculate the mean of values of specified frequency (Mean)

This procedure uses two lists: one that contains values and one that contains the
number of occurrences of each value. The frequency of the data in Cell 1 of the first
list is indicated by the value in Cell 1 of the second list, etc.
* The two lists must contain the same number of values. If they don't, an error (Dim
ERROR) occurs. C

{LIST} ) (Mean) [&] & [ED {List) <list number 1-6(data)>
- [2] [F) (List) <fist number 1-6 (frequency)> @9

Example  To calcutate the mean of values in List 1 (36, 16, 58, 46, 56}, whose
frequency is indicated by List 2 (75, 89, 98, 72, 67)

EI @ (1 (LIST) (B 3 (Mean) [MeantCist 1.0
BEBELDOEUYDEE |ist 22
‘ : 42, 87481297

*To calculate the median of values in a list (Med)
(LIsT) B [ F1) (Med) (5] ) (Ust <list rumber 1-6>
Exampie  To calculate the median of values in List 1 (36, 16, 58, 46, 56)

B9 @B E(LISTIE] &) EY (Med) MediancList 1
BEFUsHD O E b 46

#To caleulate the median of values of specified frequency (Med)

This procedure uses two lists: one that contains values and one that contains the
number of cocurrences of each value. The frequency of the data in Cell 1 of the first
list is indicated by the value in Cell 1 of the second list, etc.

* The two lists must contain the sames number of values. Ifthey don't, an errar (Dim
ERROR) occurs.

F LsT) ® B 6/ (M'edi & [ (List) <list number 1-6 (data)>
[7] [F3) {List) <list number 1-6 (frequency)> 3] [

Example  To calculate the median of vaiues in List 1 (36, 16, 58, 46, 56),

whose frequency is indicated by List 2 (75, 89, 98, 72, 67)

&a) o) [ (LIST) (B (&} E (Med) [Medianilist 1
OBEUIDOELNEDNE  |List ;

45

- o hdidiiid

oTo calculate the-sum of values in a list (Sum)
wsn & & (Sum) [2) [F1) (List) <list number 1-6>

Example  To calculate the sum of values in List 1 (36, 16, 58, 46, 56)

& bm E(LSH R B E3(Sum) |Eum Li=st 1

(=) ED (List) 0] & EIEI

4. Arithmetic Calculations Using Lists .

You can periorm arithmetic calculations using two lists or one lisl and a numeric
value.
Ans Memory

List El!: List } Calculation results are

List

Numeric Value Numeric Valug stored in Ans Memory.

+ X+

H Error Messages

« A calculation involving two lists periorms the cperation between corresponding
cells. Because of this, a Dim ERROR occurs if the two lists do not have the same
number i values {which means they have different “dimensions”).

« An Ma ERROR occurs whenever an operation involving any two cells generates
a mathematical error.

B inpuiting a List into a Calculation

There are two methods you can use to input a list into a calculation.

oo input a specific list by name

Example Toinput List&

1. Press to display the first Operation Menu.
« This is the function key menu that appears in the RUN or PRGM Mode when you
press . ‘ : : ’

‘B B B |
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2. Press {F3) (LIST) to display the List Data Mani;:;ulation Menu.
[FQ(LIST)

3. Press {F1) (List) to display the “List’ command and input the nulrnber;thhe list you
want to specify. : ' R '
ED{List(E] M3 '
L
{input List 6.) l 1l 6o

*To directly input a list of values ‘
You can also directly input a list of values using (), (1J, and [3].
a1 67
Exampie  Tomultiply List3| 65 |bythelist| ©
: 22 . 4
@R EHLIST) B (st B & @6 [0 65 D 00 @ E 0D E

246
The resulling list |: 0 :|is stored in Ans Memory.
88

#To assign the contents of one list to-another list
Use 1o assign the contents of one list to another list.
Example 1 To assign the contents of List 3 to List 1

FHLIST)ED(List) ) {Listy (5 &

In plage of [F1) (List) (] operation in the above procedure, yol i
, you could input
DEEGE R EE O] B

Example 2 To assign the list in Ans Memory to List 1

ED(UIST) [ (List) =R E9)(List) (0] &9

‘*To input a single list call value into a calculation

You can extract the value in a specific cell of a list and use it in a calculation. Specify
the cell number by enclosing it between square brackets using the (TJ and [ keys.

Example  To calculate the sine of the value stored in Cell 3 of List 2

{zin) @FiR) (FD) (LIST) ) (List) (2] (R) () (3] 6 (1) 1)

P.78

¢To input a value into a'specific cell
You can input a value into a specific cell inside a list. When you do, the value that
was previcusly stored in the cell is replaced with the new value you input.

Example  To input the value 25 into cell 2 of List 3

@ E S E@E ST FE(LsE E 0 D E 0 E

B Recalling List Contents

Example To recall the i:onténts of List 1

ED{LISTHE (List)

« Thie above operafion displays the contents of the list you specity and also stores
them in Ans Memory. You ¢an then use the Ans Memory contents in a calcula-

tion.

eTo use list contents in Ans Memory in a calculation

Example To multiply the list contents in Ans Memory by 36
E)(LIST) R {List) G (sl (X) (B (6]

= The cperaticn (LIST) (List} recalls Ans Memory contents.
= This operaticn replaces current Ans Memary contents with the result of the above
calculation.

B Graphing a Function Using a List

When using the graphing functions of this calcuilator, you can input & function such
as Y1 = List1 X, [f List 1 contains the values 1, 2, 3, this function will produces three
graphs: Y=X,Y=2X,Y¥=3X

There are certain limitations on using lists with graphing functions.

B Inputting Scientific Calculations into a List

" Yau can use the numeric table generation functions in the Table Mode to input values
that result from certain scientific function calculations info a list. To do this, first gen-
erate a table and then use the list copy funciion o copy the values from the table to

the list,
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B Performing Scientific Function Calculations Using a List

Lists can be_ used just as numeric values are in scientific function calculations. When
the calculation produces a list as a result, the list is stored in Ans Memory.

- a1
Example 1 ‘Touse List3 |: 65 :|to perform sin {List 3)
. 22 .

Use radians as the angle unit

(zin) @EH) (ED) (LISTHEA] (List) (5] )

—0.158

The resulting list |: 0.8288 :r is stored in Ans Memory.
-8E-3

Inplace of the [E1) (List) (3] operation in the above procedure i
, you could input
BONEERHNEDEEED. . ©

-3 6

i : 1 4
Example 2 To use List 1 [ 2 :|and List 2 I: 5 :!to perform List 14=2

ED{LIST)E) (List) (1 (A [ List) (2 g

This creates a list with the results of 14, 25, 38,

1

The resulting Iist|: 32 }is stored in Ang Memory.
729 ‘

important!
-| » This chapter contains a number of graph screen shots. In each case; new data

Chapter

Statistical Graphs and
Calculations

This chapter describes how to input statistical data into lists, and
how to calculate the mean, maximum and other statistical values. It
also tells you how to perform regression calculations.

Before Performing Statistical Calculations

Statistical Calculation Examples

Calculating and Graphing Single-Variable Statistical Data
Calculating and Graphing Paired-Variable Statistical Data
Manual Graphing

Performing Statistical Calculations

@ oo R i

values were input in order to highlight the particular characteristics of the graph
being drawn, Note that when you try to draw a similar graph, the unit uses data
values that you have input using the List function. Because of this, the graphs
that appears on the screen when you perform a graphing operation will prob-
ably differ somewhat from those shown in this rnanual.
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P.115
P.85
P.B6

P.B3
P.B4
P.84

P.79

Statistical Graphs and Calcuiations

Statistical Graphs and Calculations g&E:]«C1grd

Example

1. Before Performing Stétistica!
Calculations

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

Use the statistical data lists to input data and to perform stafistical calculations.

List IlList @

Use @, &b, & and ® o move
the highlighting around the fists.

PR =rTa[ERT0
]

[F1) (GRPH) .... Graph menu
(CALC) ... Statistical calculation menu
(SRT=A} ... Ascending sort

(SRT=D) .... Descending sort
)
|[CEL AR IRE
[ .
[E1] {DEL)........ Single data item delete
[F3) (DELsA} .... Delete all data
(INS) ... Insert data item

Press (&) to return to the previous menu.

* The procedures you should use for data editing are identical to those you use
with the list function. For details, see “Chapter 6 List Function”.

2. Statistical Calculation Examples

Once you input data, you can use it to produce a graph and check for tendencies.
You can also use a varisty of different regression calculations to ana’[yze the data.

To input the following two data groups and perform statistical
calculations :

0.5,1.2, 2.4, 4.0, 5.2
-2.1,0.3,1.5,2.0,2:4 °

&

P9

B Inputting Data into Lists
Input the two groups of data into List 1 and List 2.

EOEENDEE

EOEEGEREGEMEEE

®

BEODMOOEE

ONEEEGEDHNRERE ISP [P =R TR [SRTD

Once data is input, you: can use it for graphing and statistical calcufations.

* Input vaiues can be up to 10 digits long (9-digit mantissa and 2-digit expanent
when using exponential format). Values irn statistical data table cells are sHown
only up to six digits.

* You can use the @&, (&, @ and @ keys to move the highlighting to any cellin
the lists for data input.

M Plotting Data

To spetcify Graph 1 as non-draw (OFF) and Graph 3 as draw (ON)
and use Graph 3 to plot the data you |nput into statistical data
List T and List 2 above

Example

While the statistical data list is on the display, press {GRPH) 1o display the graph
menu. '

EG(GRPH)
]ﬁF‘Hi IGF‘HE GFHI
() )
[F1] (GPH1) ..... Graph 1 draw

[F3) (GPH2) ..... Graph 2 draw
[F3) (GPH3) ..... Graph 3 draw

&
[FD{SEL) ......... Graph (GPH1, GPHZ2, GFH3) selection
[FZ{SET).......... Graph settings {graph type, list assignments}

Press (] to return to the previous menu.

* You can specify the graph draw/non-draw status, the graph type, and other gen-
eral seilings for each of the graphs in the graph menu {GPH1, GPHZ2, GPH3).

* You can press any' function key ({1, E2). [EB) to draw a graph regardless of the
current location of the highlighting in the statistical data list.

* The initial default graph type.setting for all the graphs (Graph 1 through Graph 3)
is scatter diagram, but you can change to one of a number of other graph types.

a7
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H Plotting a Scatter Diagram

It is often difficult to spot the refationship between two sets of data (such as height
and shee size) by simply looking at the numbers. Such relationships often become

- clear however, when we plot the data on a graph, using one set as x-values and the

other set as y-values. .

eTo plot a scatter diagram

Example  To plot the data we input in statistical data List 1 and List 2
FD{GPH1)

o

* The default setting automatically uses List 1 data as x-axis values and List 2 data
as y-axis values. Each set of x/y data is a point on the scatter diagram.

* To return 1o the statistical data list, press (] .

B Changing Graph Parameters

Use the following procedures to specify the graph draw/non-draw status, the graph
type, and cther general settings for each of the graphs in the graph menu (GPH1,
GPH2, GPH3).

1. Graph draw/non-draw status (SELLECT)

The following procedure can be used to specify the draw (Cn)/non-draw (Off) status
of each of the gzaphs in the graph menu.

aTo specify the draw/non-draw status of a graph

1. While the graph menu is on the display, press [ (F1) (SEL) te display the graph
On/Cff screen.

F)(GRPH)
=] E(SEL) R E RS sV
Il on | 0ff [oRald
()] :
(Cny .. ; Graph On (graph draw}
[Eg] (Cff) .......... Graph Off (gfaph non-draw)

’ (DRAW) .... Draw all On graphs

+ Note that the S-Grph1°setting is for Graph 1 (GPH1 of the graph menu), $-Girph2
is for Graph 2, and S-Grph3 is for Graph 3.

Statistical Graphs and Calculations E#jiEl:T8

2. Use (& and & tcmove the highlighting to the graph whose draw (On)/non-draw
(Off) status you want to change and press {On} or [Fg (Off).

3. To return tq the graph menu, press [@n).

#To draw a graph

Example  To draw a scatter diagram of Graph 3 only

FU(GRPH)(&] ET{SEL) e T 7
F3(off) . = .
@ @ FD(On)

[on [ [DRan

F2
EORAW) ) . =
: o
(-]
= [Fed g

2. General graph settings (SET)

This section describes how to use the general graph settings screen to make the
foliowing settings for each graph (GPH1, GPH2, GPH3).

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

= List
The initial default statistical data is List 1 for single-variable data, and List 1 and List

2 jor paired-variable data. You can specify which statistical data list you want 1o use
for x-data and y-data.

» Frequency

Normally, each data itern or data pair in the statistical data list is represerited on a
graph as a point. When you are working with a large number of data items however,
this c&n cause problems because of the number of plot peints on the graph. When
this happens, you can specify a frequency list that contains values indicating the
number of instances {the frequency) of the data items in the corresponding cells of
the lists you are using for x-data and y-data. Once.you do this, oniy one point is
plotted for the multiple data items, which makes the graph easier to read.

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

qq
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«To display the general graph settings (SET) screen _

While the graph ment is on the display, press (&) (SET) to display the general

graph settings screen.
F{(GRPH)
[C] E(SET)

EF‘Hi |EF‘HE [TEE]

* The settings shown here are examplss only. The settings on your general graph
settings screen may differ.

" oTo select the StatGraph area

1. While the general graph setlings screen is on the display, use @ and @& to
move the highiighting to the StatGraph item.

LGr-arh _|

B @ &

2. Use the function key menu 1o select the StatGraph area you want to select.

[F {GPH1) ..... Graph 1
) {(GPH2) ... Graph 2
) {GPHB) ..... Graph 3

oTo select the graph type (G-Type)

1. While the general graph settings screen is on the d;splay, use @ and ® to
move the highlighting to the G-Type item.

B @ &

2. Usethe funcnon key menu to select the graph type you want o select.

[F1) (Scat)...

.. Scalter diagram

[F2l (x¥) .ovrvreen. x¥ line graph
=
[Hizt [Box [HDiE
Gl ] &

B EF | :

[F1) (Hist}......... Histogram (bar graph)

[F7 (Box) ......... Med-box graph
[E3] (NeDis) ...... Normal distribution curve
3]
% [redf=~2
B B B
[0 J— Linear regression graph
F2 (Med) ........ Med-Med graph
(Xr2) ... Quadratic regression graph .
£
]
[[Cea[Exp Fur
B B ®
F) (Log) ......... Logarithmic regression graph
[F3 (Exp}........ Exponential regression graph
-[_E] (Pwr}......... Power regression graph

Press [&] to reiurn to the previous menu.

sTo select the x-axis data list (XList)

1. While the graph setlings screen is on the display, use @ and @ to move the
highlighting to the XList item.

| ILiStiILiStEILiStHILiid
2. Use the function key menu to select the name of the statistical data list whose
values you want on the x-axis of the graph.
[ET (List) ... List 1
2 (List2) ....... List 2
D (List3) ....... List 3
{List4) ....... List4 -

=
[GEE[Lizts
2

(@ (List5) ...... List 5
2 (List8) ...... List &

Press (] to return to the previous menu.
101
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»To select the y-axis data list (YList)

1. While the graph settings screen is on the display, use @ and (3 1o move the
highlighting to the YList item.

IILiEtiILiEtEILiStHILiStH
B @ @ 3
2. Use the function key menu to select the name of the statistical data list WhOSe
values you want on the y-axis of the graph.

(List1) ....... List 1
{List2) ....... List 2
{F3 (List3) ....... List 3
(Listd) ....... List 4

=] .
[GiEs[liztE |
{List5) ....... List 5 B ]

D (List6) ....... List &

Press [&] to return to the previous menu.

®7o select the fre'quency data list (Frequency)

1. While the general graph seitings screen is on the display, use @& and 3 1o
move the highlighting to the Frequency item.

I — —
1

|1 i Listi|Lista|Lized|
B B B8 E IZ

2. Usethe functlon key menu to select the frequency setting you want.
FD (1) Plot all data (1-to-1)
(List1) ....... List 1 data is frequency data. -
(List2) ....... List 2 data is frequency data.
(List3) ....... List 3 data is frequency data.

®
[GEHE[LEEListE
B B B g

Sidilolledl Aidpdllo dlid wdlibUdidiiUiio W

P100
(G-Type)
{xy)

[E1 {Lisid) ....... List 4 data is frequency data.
{E3] {List5} ....... List 5 data is frequency data.
" (3] (ListB) ....... List & data is frequency data.

Press [&] to return to the previcus menu.

oTo select the plot mark type (M-Type)

1. While the general graph settings screen is on the display, use & and @ to
move the highlighting to the M-Type item,

[Fi=T-pe o |
x
Er=Tr= |
R ®
2, Use the function key menu 1o select the plot mark you want to select.

() N Plot using O]

FD (X) «.oeooon Plot using X

(") eeeererinenne POt using =

M Drawing an xy Line Graph

Paired data items can be used to plot a scatter diagram. A scatter diagram where the

T

[

. points are linked is an xy line graph.

Press to return o the statistical data list.

| Sel'ecting the Regression Type

After you graph statistical data, you can use the function menu at the bottom of the
display 1o select from a variety of ditferent types of regression.

I % [Med [Koa
& 2]
E1 5 ............ Linear regression
[F2] {(Med) ........ Med-Med line
B3] (X~2)......... Quadratic regression

103
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® Example  To grapb a logarithmic regression
[CoF [Exp [Fur [FUa While logarithmic regression parameter calculation results are on the display, press
B B B & {DRAW).
{Log)........ Logarithmic regression . (Fal (DRAW) e
EB (Exp)......... Exponential regression -
(PW} v Power regression ) _,.n"
(2VAR) ... Paired-variable statistical results N .
: . "% [Hed[<~a
Prass [&] to return to the previous menu.
P.103 For details on the meanings of functicn menu items at the botiom of the disptay, see
“Selecting the Regression Type™. S

B Displaying Statistical Calculation Results

Whenever you perform a regression calculation, the regression formula parameter
(such as a and D in the linear regression y = ax + b) calculation results appear on the
display. You can use these to obtain statistical calculation results.

Regression parameters are calculated as seon as you press a function key to select
a regression type while a graph is on the display.

Example To display logarithmic regression parameter calculation results
while a scatter diagram is on the display
B E(og) LosRes
==-H, 454563
b= 1.27T473
r= B.9223216
»=a+b: lnx :
[CoFY [ORam| .

.M -Graphing statistical calculation results

You can use the parameter calculaticn result menu to graph the displayed regres-
sion formula.

COFY [DEAL) -

" [F3) (COPY)..... Stores the displayed regression formula as a graph function
(DRAW} ... Graphs the displayed regression formula

A

R0t

(G-Type}

{Hist)
P97

£

P.101
(G:Type)
(Box)

3. Calculating and Graphing Single-
Variable Statistical Data

Single-variable dafa is data'with only a single variable. If you are calculating the

average height of the members of a class for example, there is only cne variable

{height). '

Single-variabte statistics include distribution and sum. The following three types of
graphs are available for single-variable statistics.

B Drawing a Histogram (Bar Graph)
From the statistical data list, press [F1) (GRPH) to display the graph menu, press

-[=](F8} (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 iri the statistical data list-{see “inputting Data into Lists”).

Draw the graph using the procedure described under "Plotting Data™.

ol

This type of graph lets you see how a large number of data items are grouped within
specific ranges. Abox encloses all the data in an ared from the 25th percentile to the
75th 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 (GRPH) to display the graph mehu, press

[E1(F) {SET), and then change the graph type of the graph you want to use (GPH1,
GPH2, GPH3) to box graph.

[1UAk
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P.101
(G-Type)
{N<Dis)

T

T

B Normal Distribution Curve

The normal distribution curve is graphed using the following normal distribution func.

tion.

1 _ (x5

pryp———— -2 1
W (2 ) x5,

The distribution of characteristics of items manufactured according to some fixed
standard (such as component length) fall within normai distribution. The more data
items there are, the closer the distribution is to narmal distribution,

From the statistical data list, press [Fl (GRPH) to display the graph menu, press
(=} (F4) (SET), and then change the graph type of the graph you want to use (GPH1,
GPH2, GPH3) to normal distribution.

SN
e .

[

M Displaying Single-Variable'Statistical Results

Singie-variable stafistics can be expressed as hoth graphs arid parameter values,
When these graphs are displayed, the menu at the bottom ¢f the screen appears as

below.

[AURR l

F (1VAR)...... Single-variable calculation result menu

Pressing (F) (1VAR) displays the following screen.

[FN(1VAR) 1-Uzarizkle
¥= 3
nx= 45
ori= 153
rin= 1.89549
[ERerL

Statistical Graphs and Calculations ReE 2 0g

A

P.100

- (G-Type)

-+(Seat)
(GPHT1)

0

The fol[owmg describes the meaning of each of the parameters.
... Mean of data
... Sum of data

Sum of squares

... Population standard deviation
... Sample standard deviation
Mumber of data items

Minimum
First guartile
weeeieenn Median .
Q3..ooooveronn..... Third quartile £
maxX............... Maximum
Mod ....ccoenveee.. Mode

* Press (DRAW) to return to the criginal single-variable stafistical graph.

4. Célculating and Graphing Paired-
Variable Statistical Data

Under “Plotting a Scatter Diagram,” we displayed a scatter diagram and then per-
formed a logarithmic regressicn calculation. Let's use the same procedure to look at
the six regression functions.

M Linear Regression Graph

Linear regression plots a straight line that passes close to as many data poinis as
possible, and returns values for the slope and y-intercept (y-coordinate when x = 0)
of the line.

‘The graphic representation of this relationship is a linear regression graph.

= FD(GRPH) (& .(SET)G) LIHE'-EIr“HE"El
FO(Scat) a= A, bE?4EI
[ [F(GRPH)EI(GPH1) E: E?Eg
EDX) }'=ax+b
: [CoFT [ORAl
[ (DRAW) f{p‘
Iﬂ.:{_ [Med [E7a
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{G-Type)
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Thefdllowing are the meanings of the above parameters.
a..... Regressicn coefficient (slope)
bo.... Regression constant term (intercept)
| - Correlation caefficiant

M Med-Med Graph

When it is suspected that there are a number of extreme values, a Med-Med graph
can be usedin place of the least squares method. This is also a type of linear regres-
slen, but it minimizes the effects of extreme values. It is especially useful in praduc-

ing highly reliable linear regression from data that includes irregular fluctuations,
such as seasonal surveys.

B Med) Med-Ted
a= B.&814R3
b=-A, 13742
»=zx+h
e [ohan
[F{DRAW) -
Fx_ [FHed [<~3

The following are the meanings of the abiove parameters.
a...... Med-Med graph slope
b....:0 Med-Med graph intercept

M Quadratic Regression Graph

A quadratic regression graph represents connection of the data points of a scatter

- diagram. It actually is a scattering of sc many points that are close enough together

to.be connected. The formula that represents this is quadratic regression.

Bx2) HuadRes
a= B.&T7To3
b=-2.33093
c= 1.563326
=gxi+hr+ic
[EoFY [oRAM

P.101
(G-Type)

(]

P.101
(G-Type)

[Fa) (DRAW) : .,\l

N T

The foilowing are the meanings of the above parameters.

[ S Regression second coefficient
b Regression first coefficient
¢ ...... Regression constant term {intercept}

- ‘B Logarithmic Regression Graph

Logarithmic regression: expresses y as a logarithmic function of x. The standard
logarithmic regression formula is ¥ = a + b x logx, so if we say ihat X = logx, the
formula corresponds to linear regression formula y = & + bX.

= F{Log) LoaRes
== 1.54837
= 1..35148
r= B, 986TA
»=a+b- 1nx
CIOFY [DRAL
(ED(DRAW) B
vl
| % [Med Z=~a

- The following are the meanings of the above parameters.

a...... Regression constant term (intercept)
b, Regression coefficient (slope)
Foeees Correlation coefficient

M Exponential Regression Graph

Exponential regression expresses y as a proportion of the exponential function of x.
The standard exponential regression formula is y = a x e, so if we take the loga-
rithms of bath sides we get logy = loga + bx. Next, if we say Y =logy, and & = loga, the
formula corresponds to lingar ragression formula Y = a + bx.
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P.101
(G-Type)

wallotibdl NATARTo W AWrci-ATAETT TS

T rEBE ExFRes
a= 16.1493
b=-15. 7343
r=-H.941158
F=a»etbhx
[COFY [ORAL
F3(DRAW)

The following are the meanings of the above parameters.,

a...... Regression coefficient
B Regression constant term
r ...... Gorrelation coefficient

Il Power Regression Graph

Exponential regression expresses y as a proportion of the power of x. The standard
power régression formula is y = a x x*, sc if we take the logarithms of both sides we
getlogy =loga + b xlogx. Next, if we say X =log.x, Y =logy, and a = loga, the formula
corresponds 1o linear regression formula ¥ = a + DX.

ED(Pwr) FowerRes

a= 8.38132| |
b= 1.17189)
= H.IE538

[EZ(DRAW)

' Med[=~2

" P104
(G-Type)

Bt it
The followlng are the meanings ¢f the above parameters.
[ - Regression coefficient
b Regression power

r....... Correlation coefficient

.M Displaying Paired-Variable Statistical Results

‘Paired-variable statisiics can be expressed as hoth graphs and parameter values.

When these graphs are displayed, the menu at the bottom of the screen appears as
below.

=
[Led [ExF [Fur [BURE
E

[F(2VAR}....... Paired-variable calculation result menu

Pressing (2VAR) displays the following screen.

E{2vAR) Z-Uariable
= 2003
my= _ 1585
Exd= I2ET.TD
*in=  1.26833
IRAL

« Use (® 1o scrall the list $0 you can view the items that run off the bottom of the
screen. The following describes the meaning of each of the parameters.

¥.. ... Mean of xList data

EX wvrvereccmennenes SUTA OF xList data -

S Sum of squares of xList data -

0 TR Population standard deviation of xList data

... Sample standard deviation of xList data
... Number of xList data items

...Mean of yList data .

... Sum of yList data

. Sum of squares of yList data: -
Population standard deviation of yList data
Sample stanclard deviation of yList data
... Sum of xList and yList data

.. Minimum of xList data

... Maximum of xList data

Minimum of yList data

Maximum of yList data
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M Lopying a Regression Graph Formula to the Graph Mode

.I:\nﬁe:‘r you perform a regression calculation, you can copy its formula ic the GRAPH
ode.

The folh_:wing are the functions that are available in the function menu at the bottom
of the display while regression calculation results are on the screen.

(COPY])..... Stores the displayed regression formula to the GRAPH Mode

{DRAW) .... Graphs the displayed regression formula

1. Press (F3 {COPY) i copy the regression formula that produced the displayed

data to the GRAPH Mode.,

(FI(COPY) F-Furnc Y=

2t
WIE
Yt

StorelEXE]

:'Iot: that you cannot edit regression formulas for graph formulas in the GRAPH
ode. . .

2. Press [eg to save the copied gréph formula and return to the previous regression :

calculation-result display.

B Multiple Graphs

You can draw more than one graph on the same display by using the procedure

under "Changing Graph Parameters” to set the graph draw (On)/non-draw (Offy sta-

tus of two or all three of the graphs to draw {On}, and then prassing (DRAW).

After drawing the graphs, you can seiect which graph formula to use when perform:-

ing single-variable statistic or regression calculations.

—GrrhZt
S-Greh3i 0

I'on [Off |BRAL)

Statistical arapns and Laiculations b il

P.103

P.106
AR

P.8

F(DRAW) StatGrarhl
FEDe0 . o *
= E]
ex
Zalect[+104]

" '»-The text at the top of the screen indicales the currently selected graph (STAT

Graph 1 = Graph 1, STAT Graph 2 = Graph 2, STAT Graph 3 = Graph 3).

1. Use @ and (® to change the currently selected graph. The graph name at the
top of the screen changes when you do.

® ' SLatBrarhd

gefect['i‘][dr]

2. When graph you want to use is selected, press .

LinearRBeg
a= B, 55023
h=-2, Tax92
= A.95611
w=gzx+h

. [Corv [oRRL

Now you can use the procedures. under “Displaying Single-Variable Statistical Re-
sults” and “Displaying Paired-Variable Statistical Resulis” to perform statisticat cal-
culations.

5. Manual Graphing

In ail of the graphing examples up 1o this point, values were calculated in accord-
ance with View Window settings and graphing-was performed automaticaily. This
automatic graphing is performed when the 8-Wind item of the View Window is set tc
“Autc” (auto graphing). You can also produce graphs manually, when the automatic
graphing capabilities of this calculator cannot produce the resulis you want.

M Setting the Width of a Histogram

When the S-Wind item of the View Window is set to “Man” (manual graphing), 2
screen appears so you can specify the starting point and spacing of histogram bars

11!
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. Whil_é ﬁg statistical data list is on the display, perform the following procedure.

a—FLnc LR
Armgle iRad
LisFlariMirml
|F|ut-:-|Han

(F2)(Man) ®

(@) (Returns to previous menu.) -

[ (GRPH)ED{GPH1)

Here we will illustrate this operation by making histogram settings for Graph 1.

Zel InLerywal
Strt: 1.H0EH3E
[BERL
The fellowing are the meanings of the items that appear in this screen.
. [S3 53 SRR Histogram start point {x-coordinate)
pich oo Bar spacing (specify as scale unit)
Example Strt: 0, ptch: 10

While the stalistical data list is on the display, perform the following procedure.

(@71 () [F2) (Man)

[2um {Returns to previous menu.)
ED(GRPH) FD(GPH1)

(0] (&g (Start value is x = 0.)

@ @8 (piteh = 10)

Sialsiical arapns anu Lalculatlons gedtel S SEl

P.106

6. Performing Statistical Calculations

All of the statistical caleulations up to-this point were performed after displaying &

graph. The following procedures can be used to perform statistical calcutations alone.

#To specify statistical calculation data lists

You have to input the statistical data for the_calculation you want to perform and
specify where it is located before you starl a calculation. While the statistical data is
on the display, perform the following procedure.

[E2{CALC)[F(SET)

[LisraLiztE|LiztalLized

The following is the meaning for each item.

VarX e, Specifies list where single-variable statistic x values (XLis)
are located.

1VarF ............. Specifies list where single-variable frequency values (Fre-
quency) are located.

2VarX .............. Specifies list where paired-variable statistic x values (XList)

’ are located. '

2VaryY ..o Specifies list whers paired-variable statistic y values (YList)
are located.

2VarF ... Specifies list where paired-variable frequency values (Fre-

quency) are located. -

« Calculaticns in this section are performed based on the above specifications.

- M ‘Single-Variable Statistical Calculations

Inthe previous examples from "Histogram (Bar Graph)” to *Normal Distribution Curve,"
statistical calculation results were displayed after the graph was drawn. These were
numeric expressions of the characteristics of variables used in the graphic display.

The following operation produces the same values directly from the statistical data
list. . .

[EZ(CALC)ED(1VAR) 1-Uariakle
. = 2. 65
D= 13.3
Dwi= SE. 49
xdn= 1. 7385
T ETARE A SET,

MNow you can press @ and (& to view variable characteristics. )
For details on the meanings of these statisticai values, see "Displaying Single-Vari-

able Statistical Results”,
4115
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N Paired-Variable Statistical Calculations

In the previous examples from “Linear Regression Graph” to "Power Regression
Graph,” statistical calculation results were displayed after the scatter diagram was
drawn: These were numeric expressions of the characteristics of variables used in
the graphic display. .

The following aperation produces the same values directly from the statistical data
list. ' N

E2(CALC) [FZ{2VAR) 2-Uariab
x:
nr=

Exre= T2

rin=_ 1

Now you can press @ and () to view variable characteristics.

For details on the meanings of these statistical values, see “Displaying Paired-Vari-
able Statistical Results”.

B Regression Calculation

In the expianations from "Linear Regression Graph' t¢ "Pawer Regression Graph,”
regression calculation results were displayed after the graph was drawn. Here, the
regression line and regressicn curve is represented by mathematical expressions.

You can directly determine tha same expression from the data input screen.
Perform the following key operation,

[E3(CALC) EI(REG) Linearkeg

A == H.33333
, b= el
= A,39T7T3
g

4]
[wAr [Fuar [HEEPE=F

Single variable regression parameters are displayed.

Néxt, you can use the following.

{151 [ 0, 4 U Linear regression

(F2) (Med) ........ Med-Med regression
[ (Xr2)......... Quadratic regression

. B

(Log) Logarithmic regression

2 (Exp)

3 (Pwn)......... Power regression

Exponential regression

The meanings of the parameters that appear on this screen are the same as those
for “Linear Regression Graph” to “Power Regressicn Graph”.

(G-Type)
{Scat)
{XList)
(YList)
(Frea)
(M-Type}
[Auto)
(Pwr)

W Estimated Value Calculation (%, 5)

After drawing a regression graph with the STAT Mode, you can use the RUN Mode
to calculate estimated vaiues for the regression graph's x and y parameters.
« Note that you cannot obtain estimated values for Med-Med graph and quad-
I ratic regression graph.

To perform power regression using the following data and

Example i ¢
estimate the values of  and & when xi = 40 and yi = 1000

i (List 1) | i {List 2)
28 2410
30 3033
33 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 regression graph.

[F)(GRPH) =] E(SET)®
FD(Scay®

F(List1)®

3 (List2) &

B® =
{ET) o) (@)

R &) [ (Auto) [@F FI (GRPH) EN(GPH) (&)

[E3 (Pwr) [Fa (DRAW)

3. In the Main Menu, select the RUN icon and enter the RUN Mode.

4. Press the keys as follows.

Z [@{value of xi) ETT
E(STA) 2 (3) ED £587. 674089
ERER
F
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The-estimated value # is displayed for xi = 40.

@ @ @(value of }‘f) 491::_
B . : . BIET.6T4589
1868
| S
ENEN

The estimated value ¥ is displayed for yi = 1000.
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1. Before Programming

The programming function helps to make complex, often-repeated calculations quick
and easy. Commands and calculations are executed sequentially, just like the manual

calculation multistatements. Multiple programs can be stored under file names for
easy recail and editing.

Fite Name

Prograrm

File Name File Name

Program Program

Select the PRGM icon in the Main Menu and enter the PRGM Mode. When you do
a program list appears on the display. ‘

Froaram. List

Selecled memory area
{use () and & to move) HEASURE
QCTOMARY
[ExE [{0§? GEnr
A B. B E
(EXE}........ Execute program
(F2) (EDIT)....... Pragram edit
[F3] (NEW) ...... New program
& '
DELJDEL AJSRC
A fE B ©
(DEL) ........ Specific program delete - . i
[F2) (DEL+A) .... Delete all '
3] (SAC) ....... File.name search l

Press [&] to return to the previous menu.

shown in the functi

on menL.

+ i there are not programs stored in memory when you enter the PRGM Mode, the
message "No Programs” appears on the display and only the NEW item ([F3]} is

2. Programming Examples

Example 1 To calculate the surface area and voiume of three regular

octahedrons of the dimensions shown in the table below

Siore the calculation formula under the file name OCTA.

Length of One Side (A} | Surface Area (S) Volume (V)
7cm cm? cm?
10em cm? om?
15 cm ©om? cm?

The following are the formulas used for caleulating surface area S and volume V of a
regular octahedron for which the length of one side is known.

S=2V3 A v:if—Aﬂ

When inputting a new formula, you first register the file name and then input the
actual program. ’

#To register a file name

Example  To register the file name OCTA

"« Note that a file name can be up to eight characters tong.

: 1 While the program list is on the display, press (NEW).

E(NEW) Frooaram Hame—‘
ER- i
| o
B @
[F3 (m0) oo Password registration

(3YBL)...... Symbcl menu

2. Input the name of the file.

@Em@E

Proaram Hame
EOCTAL ]

» Thee-cursor changes form 1o indicate alpha character input.
-"s The following are the characters you can use in a file name:
Athrough Z, spaces, [ 1. L3~ 0 through 9, ., + — %, =

12
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" n .
**Préssing (SYBL) displays 2 menu of symbols that can be input.

F(SYBL) _
I N
]

* You can delete a character while inputiing‘a file name by moving the cursor to the
character you want to delete and pressing 0.

3. Press to register the file name and change to the program input screen.

File name

|
= OCTA

&

I

frereTH T

* Registering a file name uses 17 bytes of memory.

. 'I_'he file name input screen remains on the display if you press [Bg without input-
ting a file name.

. To exit_ the file name input screen and return lo the program list without register-
ing a file name, press [Gii) .

*To input a program

Use the program input screen to input the contents of a program.

0ETH =

15

N
I

[FoF BT I

{1 {TOP)........ Top of program
2] {BTM) ....... Bottorn of program
[F3) (MENL)) ... Mode menu

« Pressing [&] displays a menu of symbols that can be input into a program.

=

Press (] to return to the previous menu.

B a ARTEREAA AT .-|I -I-",II -

B @ @ B

P.2

P8

sTo change modes in a program

» Pressing (MENU) while the program input screen s on the display causes a
mode change menu ic appear. You can use this menu to input mode changes into
your programs. For details on each of these modes, see “Using the Main Menu”, as
well as the sections of this manual that describe what you can do in each mode.

[ (MENU)
[STATJL I3 T4GRPHATRELS
B E
» Pressing displays a menu of commands that can be used to change set

up screen settings inside a program. For details on each of these commands, see
“To change a mode set up”.

Fix | 5Ci [Hoti

Actual program contents are identical to manuat calcutations. The following shows
how the calculation of the surface area and volume of a regular octahedron would be
calculated using a manual calculation.

Surface Area S..- (21 (X = <value of A= (x] g

Volume Vv ........... @@ 7 (2) B B X <value of A EEg

You could also perform this caleulation by assigning the value for the length of one
side to variable A. . -
Length of One Side A

............. <value of A>
12
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« «Surface Area S ... (2) 3 @) F E & @@ @ 25
Volume V............ @A (7 (@ &) 3 X s & A B 5

If you simply input the manual calculations shown above however, the calculator
would execute them from beginning to end, without stopping. The following com-

mands make it possible to interrupt a caiculation for input of values and display of
intermediate resuits.

?: This command pauses program execution and displays a question mark as a

prompt for input of a value to assign to a variable. The syntax for this command
is: 7 — <variable names.

4: This command pauses program execution and displays the last calculation re-
sult obtained or text. It is similar to pressing B in a manual calculation,

* For full details on using these and other commands, see “Useful Program Com-
mands”.

The following shows examples of how to actually use the ? and 4 commands.

{ur) () (&) (FTH?) (=) @) (3] (&) E3):)

= OCTH =
(2] X &A@ @ X E & 2 PRAI 2RI IRAR,
B & FD( 4) -
| 7 | 4 [CLRJOISEH
(]
Glalalelalblpinke = EeTH =
PRI 2 IR, | |
T2+3=[~3 _ g
(@ @ Proaram Lish ;
|

*To run a program

1. While the program list is on the display, use @ and (® to highlight the name of |
the program you want to run,

2. Press {EXE) or to run the program. .

Let’s try running the program we input above,

Length of One Side (A) | Surface Area (S) Volume (V) !
7em _ 169.7409791 cm? 161.6917506 cm?
10 ¢m 346.4101615 cm? 471.4045208 cm®
15cm 7724228634 cm? 1590,990258 cm?

P.143

Proaram List

U iH
| [E<E B0 FE
:
(EXE) or [ _ _ 7
wetie ot 169, 7489791
- DHSP -
Intermediate rasult produced by 4
3
169, 7483731
161.6917To865
¥
169. 7483731
- 161. 691750086
@& & 161.6917aE5
5]
346, 4101615
- bisFr -
22 ' - 161. 6917565
i@
ZdE.41081615
4714845280

* Prassing while the program’s final result is on the display re-executes the
program. . .

« You can also run a program while in the RUN Mode by inputting:
Prog "<file name>" (e _ .

* An error (Go ERROR) cccurs if the program specififd by Prog "<file narhe="
cannot be found. :
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-3."Debugging a Program

A problem in a program that keeps the program from running correctly is called a
"bug,” and the process of eliminating such problems is called "debugging.” Either of

- the following symptoms indicates that your program contains bugs and that debug-

ging is required.

* Error messages appearing when the program is run
* Resuits that are not within your expectaticns

*To eliminate bugs that cause error messages

" An arror message, like the one shown below, appears whenever something illegal
occurs during program execution.

Y Bedkaldniihd

5. Secret Function

When inputting a ‘pmgram, you can protect it with a password that limits access to
the program contents to those who know the password. Password protected pro-
grams can be executed by anyone without inputting the password.

*To register a password

Example Tocreate a program file under the name AREA and protect it with
the password CASIO

1. While the program list is on the display, press (NEW} and input the file name
of the new program flie.

CERNEW) _ . Proaram Mame l
: Ma ERFOR| EREE LRRERE 1
C:] When such a message appears, press @ or ® to display the location where the :' [O SYEL
P.191 error was generated, along with the cursor, Check the “Error Message Table” for B
’ steps you should take to correct the situation,
‘P27 * Noie that pressing @ or & will not display the location of the error if the pro- 2. Press [E {n0) and then input the password.
gram is password protected. ) '
: (o) IE'EEEEam Hame
7o eliminate bugs that cause bad results 3 DEENO F'as%lilaﬁﬂ? ]
[:] If your program produces results that are not what you normally expect, check the ‘ LCH
P.129 contents of the pragram and make necessary changes. See “Editing Program Gon- : | m_l
tents” for details on how to change program contents, ‘ . B
: P21 * The password input procedure is identical to that used for file name input.

4. Calculating the Number of Bytes Used

P.37

by a Program

This unit comes with 20,000 bytes of memory, A byte is a unit of memery that can be i

used for storage of data,

There are two types of commands: 1-byte commands and 2-byte commands.

» Examples of 1-byte commands: sin, cos, tan, log, (,),A,B,C, 1,2 etc.
* Examples of 2-byte commands: L.bl 1, Gote 2, etc.

While the cursor is located inside of a program, each press of @ or & causes the
cursorto move one byte. | .

* You can check-how much memory has been used and how much remains at any
time by selecting the MEM icon in the Main Menu and entering the MEM Mode.
See "Memery Status (MEM)" for details.

3, Press B8 to register the file name and password. Now you ¢an input the contents
of the program file.
. F{égistration of a password uses 16 bytes of memory. _
. Preséing without inputting a password registers the file name only, without a
password,

4. .'After inputting the program, press to exit the program fite and re'tu_rn to the
‘ program list. Files that are password protected are indicated by an asterisk to the

right of the file name.

[ Frogram List
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*Terecall a program

.Example  To recall the file named AREA which is protected by the
passwprd,CASlQ

1. In the program list, use @& and & to move the highlighting to the name of the
program you want to recall.

2. Press (3 (EDIT). [Proaram Hame
A ]

LARE
[E2)(EDIT) E‘agsword‘?]

3. Input the password and press [eq to recall the program,
* The message “Mismatch” appears if you mputthe wrong password,

6. Searching for a File

You can search for a specific file name using any of the three following methods.
+ Scrolf Search -— scrofl through the file names in the program list.
* File Name Search — input the name of the file.
* Initial Character Search — input the first few ietters of the name of the file.

*To find a file using seroll search

Example  To use scroll search to recall the program named OCTA

1. While the program list is on the display, use @ and (& to scroll through the list

of program names until you f|nd the one you want.

Fraaram List

AEEA
MERSURE
[FHAEOIJHE L]

B3

2. When the highlighting is located ai the name of 1he file you want, press [F3 (EDIT)
to recall it.

EED) = OCTH =
' 2+A: ZEIIxAE,
T2+3HA"

e Rl

#To find a file using file name search

Example To use file name search to recal! the program named OCTA

1. While the program list is on the-display, préss (F3] (NEW)} and mputthe name of
the file you want to find.

: (NEW) ' Program Mame
BEMHE [OCTAE ]

2. Press (B to recall the pragram.

* If there is no:program whose file name maiches the one you input, a new file is
_created using the input name.

oTo find a file using initial character search

“ Example - Touse initial character search to recall the program named OCTA

1. While the pragram list is on the display, press [] (@ (SRC) and input the initial
characters of the file you want to find.

) B (SRS) Search For
@) Pr-oar-am
COCTH ]

2. Press to search.

- g : - TProaram List

B IEAEDILIHE LY

= Al files whose file names start with the characters you input are recalled.

« If there is no program whose file name stants with the characters you input, the
message “Not Found" appears on the display. if this happens, press (qum) to clear
the error message.

3. Use @ and ® to highlight the file name of the program you want to recall and

then press (EDIT) to racall it.

7. Editing Program Contents
oTo edit prograrﬁ content;

1. Find the file name of the program you want in the program list.
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2.-Recali the program.
* The procedures you use for editing program contents are identical to those used
for editing manual calculations. For details, see "Making Corrections”.

* The following function keys are also ussful when editing program contents.

(TOP}....ue. Moves the curser to the top of the program

2 (BTM) ....... Moves the cursor to the bottom of the program

= OCIA =
PRI ZXTIHAR,
J2+3#A™E .

Example2 To use the QCTA program to create a program that calculates
the surface area and volume of regular tetrahedrons when the
length of one side is known

N Length of One Side'{A} | Surface Area (S) Volume (V)
\ 7cm - cm? cm?
10 ¢m © om? cm?

15 ¢m cm? cm?

The feflowing are the formulas used for calculating surface area S and volume V of a
regular tetrahedron for which the length of cne side is known.

2
12

Use the following key operaticns when inputting the program.

T 5=+3A V= A

Length of One Side A .- A /) (&) (7)) @@ & B @ ()

Surface Aréd S........... FA ) B X @ & ) E 6 (4)
Volume V..o FODEODEDXEEE R E

Compare this with the program for calculating the surface area and volume of a
regular octahedror.

Length of Cne Side A @{7)@@@()
Surface Area § ............ [ X @) A & X (@ A& @ B © FE@( 4
B (2 E & X @& A E

|
i

As you can see, you can produce the TETRA program by making the following changes

in the OCTA program.

« Deleting () (X] {underlined using a wavy line above)
« Changing (3] to (@ (underlined using a solid line above}

Let's edit the program.

[FA(EDIT) = OCTH =
2R 2L AR,
L2+35A3
ICICICIC = OCTR =
2R LEHAR.
T2+F#A™3
@@ EEDE = (JCTH =
A 3RAR,
T2+1 3R 3
2 = OCTA =
7T ERAR.
T2=12=R"~3
Let’s try running the program.
Length of Oné Side (A} | Surface Area (S) Volume (V)
7 cm 84,87048857 cm?® 40.42293766 cm®
10.cm 173.2050808 cm? 117.8511302 cm?
15¢cm 3807114317 cm? | 307.7475644 cm?
1ﬁrnaram List
e o I
A EDITHEL)
F1] {EXE} or g =
DE % _ '
Halue ot £4, BTB4895T
- Di=Fp -
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DO 46, 4 229ETEE

i@
173. 2606568
- DisF -

Ed , 48,4723 7EE

8. Delet_ing a Program

There are two different ways to delete a file name and its program.
* Specific program delete
* All program delete

*To delete a specific program

1. While the program list is on the display, use & and (® to move the highlighting
to the name of the program you want {o delete.

é. Press (&) [F3) (DEL).

@) E(DEL)
[YEZ [H O
)

3. Press [Fi) (YES) to delete the selecied program or {NO} fo abort the cpera- i

tion without deleting anything.

*To delete all programs
1. While the program list is on the display, press () [F2] (DEL*A).

P37

P134
P.134
P135

P.13%
P.135

P136
P.136

@& E2{DELA)
[VE= [F T
0}

2. Press (YES} to delete all the programs in the list or {NQ) 1o abort the
operation without deleting anything. ’

« You can aiso delete all programs using the MEM Mode. See “Glearing Memory
Contenis" for details. . -

9. Useful Program Commands

In addition to calculation commands, this calculator also includes a variety of rela-
tional and jump commands that can be used o create programs that make repeat

" calculations guick and easy.

N Program Menu

Press [suA) to display the program menu.

| P
ED ® &
E [F1) (COM) ...... Program command menu
B3 ([CTL) v Control command menu
{JUMP) ... Jump gommand men
3]
[ 7 | o [CLEJDISE

B R B [
(o T Input command
[ L -  Output command

[F3) (CLR) ..o Clear command menu
(DISPY) ...... Display command menu

= 0] & |
BE & [
(REL)........ Conditicnal jump relational cperator menu
2 (V) -.... .. Inputioutput command menu
[ [ 3 [ Multi-statement command

Press [B] to return to the previous menu.
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Program Command Menu (COM)

While the program menu js on the display, press (COM) to display the program
command menu.

ED(COM}
[ If [Theh[E1=e[FEtd
T 1 If command E g
(E2 (Then)....... Then command

[F3) (Else)........ Else command
(sEnd) ...... IFEnd command

= n

[For| To [3tep [Ment
] (For).......... For command _ @ @ g
3 (T) .....re.. To command

[F3 (Step) ....... Step command
{Next)........ Next command

®

Fi .
F] (Whle)....... While command @ @\ o

(E3) (WENd) ..... WhilsEnd command
[ (Do) .......... Do commanct
(Lp*W) ...... LpWhile command

Press (] to return to the previous menu.
Control Command Menu (CTL)

While the program menu is on the display, press (CTL) to display the contral
command menu,

(CTL)

[FD (Prog) ....... Prog command

(RIm) ........ Return command
[F) (Brk) ......... Break command

(Step) ... Stop commanc

e I

Jump Command Menu (JUMP) )
While the program menu is on the display, press [E3] (JUMP) to display the jump
command menu.

[FE{JUMP) : .
ST L1 (ool = B
(Lbl} .......... Lbl command D & @ E
{Goio) ....... Goto command
[ (=) ..coeeonoe. = (jump) command
; ez |
<.rer 182 COMmMand D E E

......... Dsz command
Press (&) to return to the previous menu.
Clear Command Menu (CLR)

While the program menu is on the display, press (CLR}) 1o display the clear
command menu.

[ EN(CLR)
F1
[ (Text) ........ ClrText command B
[F2 (Grph) ClrGraph command
{F3) {List) ......... ClrList command

Display Command Menu {DISP)

While the program menu is on the display, press (] {DISP) to display the dis-
play command menu.

=] [FI{DISP)
[Stat|Grph{THELS
{Stat) ........ DrawSiat command B & 8

F2 {Grph) ....... DrawGraph command
(TABL) ...... Table & Graph command menu

Pressing (TABL) while the display command menu is on the display causes the
Table & Graph command menu to appear. ’
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<= [E(TABL) :
'
B P

(Tabl} ........ DispTable command
(F2) (G*Cony) .... DrawTG-Con command
[ (G-PI)....... DrawTG-PIt command

Conditional Jump Relational Operator Menu (REL)

While the program menu is on the display, press [ &) {REL) to display the
conditional jump relational operator menu. ‘

& @ EHREL)

- | = | & | = | < |
Fl =) e Relational cperator = a8 @
{5 e Relaticnal operator &

(F3) {>) ............. Relaticnal operator >
{<) srnrrianinin Relational operator <
©
[ = | = |
[ Relational operator > B R

(£) ..co......... Refational operator =

Press [B] to return to the previous menu.

InputfQutput Commands Menu (l!b)

While the program menu is on the display, press [&] (] [E2) (I/O) to display the input/
output command menu.

B E(0)
[Sahd[Recy]
A B

[ (Send) ...... Send { command
F2 (Recv)....... Receive ( command

2]

10. Command Reference

W Command Index

Break ..oovvveeereiceeee e
ClrGraph ......
ClrList
CITEXE et TAT
DispTable
Do~LpWhile .
DrawTG-Con, DrawTG-Pht
DrawGraph c........occoeveveriereneesieeieens SOOI
DrawStat

. 145
141
141
.. 145
. 139
140
... 140
.. 138
146
.. 143
.. 148
Return.............. e 144
SO vvveemevemrimernereee s inneseresaesessessrness e sneneneemseneanerereeeene 148
£5] o] v SR .. 144
While~WhileEnd ....... 142
2 {INBUL COMMANG) 1o-vevererece e re e e sr s bes s 138
A (Output Gommand) ....138
: (Multi-staterment Command) ... 138

« (Carriage Return) 138
= (JUMP COB) o 146
=, &, >, <, 2, < (Relational Operators) ....ccveevcceereceveeen. 149

The following are convenitions that are used in this section when describing the vari-
ous commands. -

Boldiace 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 tha curly brackets when inputting a command,
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[Square Brackets]....... Sguare brackets are used to enclose items that are op-
© tional. Do not input the square brackets when inputting a
command.

Numeric Expressions . Numeric expressions (such as 10, 10 + 20, A) indicate con-
stants, calculations, numeric constants, etc.

Alpha Characters ....... Alpha characters indicate literal strings (such as AB).

B Basic Operation Commands

E ? {Input Command}

Function: Prompts for input of values for assignment fe variables during program
axacution.

Syntax: 7 — «variable name>
Example: ? - A
Description:

1. This command momentarily interrupts program execution and prompts for input
of a value or expression for assignment to a variable. When the input command is
executed, “?” to appears on the display and the calculator stands by for input.

2. Input in response 1o the input command must be a value or an expression, and
the expression cannot be a multi-statement. .

[ 4 (Qutput Command)

Function: Displays and intermediate result dunng program execution.
Description:

1. This command momentarily interrupts program execution and displays alpha
character text or the result of the calculation immediately betore it.

2. The output command should be used at locations whera you would normally
press the g key during a manual caiculation.

| : (Muiti-statement Command)

Function: Connects two statements for sequential execution without stopping.
Descr[ptlon

. Unlike the output command {.4), statements connected with the multi-statement
command are executed non-stop.
2. The multi-staternent command can be used to link two caiculation expressions or
two commands.

3. You can alsc use a carriage return indicated by « in place of the multi-statement
command.

|  {Carriage Return) - _|

Function: Connects two statements for sequential execution without stopping.

X

rrogramming g%

Description:

1. Operatien of the carriage return is identical to that of the multi-staternent com-
mand.

2. Using a carriage return in place of the multi-statement command makes the dis-
played program easier to read.

H Program CommandsZ(COM)

| It~Then . !

Function: The Then-statement is execited only when the If-condition is true (non-
zere).

Syntax: B g
i <condition> : Then <statement> | 4 <statement>
numeric expression A A

Parameters: condition, numeric expression

Deseription:

1. The Then-slalement is executed only when the-[f-condition is frue (non-zero).
2. If the conditicn is false {0), the Then-statement is not executed.

3. An If-condition must always be accompanied:by & Then-statement, Omitting the
Then-statement results in an anor (Syn EHHOR)
Example: fA=0
" Then "A =0"

| If~Then-~IfEnd ' |

Function: The Then-statement is executed cnly when the If-condition is true {nen-
zero). The IfEnd-statement is always executed: after the Then-statement is executed
or directly aiter the If-condition when the If-condition is false (0).

Syntax: «t .
if <condition> . » Then <statement>

numeric exprassion Vi
! !
1 > <stalement> : > IfEnd
A . A

Parameters: condition, numeric expression
Description:
This command is almost identical to If~Then. The only difference is that the IfEnd-
statement is always executed, regardless of whether the If-condition is 1rue (nen-
zero) or false (0).
Example: f A=0

Then "A =0"

IfEnd

"END"
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| 1f~Then~Else

Fungtion: The Then-statement is executed only when the If-condition is true {non-

zero). The Else-statement is executed when the if-condition is false (0).
Syntax:

«t ok
If =<congditions < : % Then <statement> |- 4 : » <statement>
numeric expression A A
«l «l
. » Else <statement> . p <statement>
A A

Parameters: condition, numeric expression

Description:

1. The Then-staterment is executed when the If-conditions is true (non-zero).
2. The Else-statement is executed when the lf-conditions is false (zero).

Example: [A=0
Then "TRUE" «
Else "FALSE"

[ i~Then~Else-~IfEnd | . |

Funetion: The Then-statement is executed only when the If-condition is true {non-
zero). The Else-statement is executed when the If-condition is false (0). The IfEnd-
statement is always executed following either the Then-statement or Else-statement.

Syntax:

o o o
If, <conditions : » Then <statement> . > <statement>
numetric expression A V] .
. e} ) o
: r Else <statement> . » <statement> .+ End
P A 4

Parameters: cendition, numeric expression
Description:

This commanc is almost identical to if~Then~Else. The only difference is that the
IfEnd-statement is always executed, regardless of whether the If-condition is true
(non-zero) cr false (0).
Example: 7 - A &

fA=0 .

Then "TRUE" «

Else "FALSE" «

IfEnd «l

"END"

For~To~Next ] |

Funetion: This command repeats everything between the For-statement and the
Next-statement. The starting value is assigned to the control variable with the first
execution, and the value of the control variable is incremented by one with each
execution. Execution continues until the value of the control variable exceeds the
engding value.

Syntax:

o
For <starting value> — <control variabla name> To <ending value: { : }
A

|
<statement> 4 Next
4

Parameters:
= gontrol variable name: Ato Z
» starting value: value or expression that produces a value (i.e. sin x, A, elc.)
» ending value: value or expression that produces a value {j.e. sin x, A, etc.)
Description: :

1. When the starting value of the control variable is greater than the ending value,
execution continues from the statement following Next, without executing the state-
menis between For and Next.

2. AFor-statement must always have a corresponding Next-statement, and the Next-
statement must always come after its corresponding For-staterent.

3. The Next-statement defines the end of the lcop created by For~Next, and so it
must always be included: Failure to do so résults in an error (Syn ERROR).

" Example: For.1 - ATo 10+

Ax3 Bl
B 4
Next

For~To~Step~Next

Function: This command repeats everything between the For-statement and the
Next-statement. The starting value is assigned to the control variable with the first’
execution, and the vaiue of the control variable is changed according to the step
value with each execution. Execution continues until the value of the control variable
exceeds the ending value.

Syntax: ) "
For <starfing value> — <conirof variable names To <ening values Step <step valus> < -
A
Next
Parameters:

« control variable name: Aic Z

« starting value: value or expression that produces a value (i.e. sin x, A, etc. )
« ending value: value or expressicn that produces a value (i.e. sin x, A, elc. )
« step value: numeric value (omitting this vaiue sets the step ta 1)
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[
Desctiption:
1. This command is basically identical to For~To~Next. The only difference is that
you can specify the step. .

2, Omitting the step value automatically sets the step to 1,

3. Making the ‘starling value less than the ending value and specifying a positive
step value causes the control variable to be incremented with each execution.
Making the starting value greater than the ending value and specifying a nega-
tive step value causes the control variable to be decremented with each execu-
tien.

Example: For1 — ATo 10 Step 0.1

Ax3-8Bd
B 4
Nexi

| Do-LpWhile

Function: This command repeats specific commands as long as its condition is true
(non-zero). .

Syntax:

|
Do { } _~ LpWhile <expression>,
4 .

Paramelers: expression

Description:

1. This command repeats the commands contalned in the loop as long as its condi-
tion is true (non-zero). When the condition becomes false (0), execution pro-
ceeds from the statement following the LpWhile-statement.

2. Since the condition comes after the LpWhiIé-statement, the condition is tested
{checked) aiter all of the commands inside the loop are executed.

Example: Do
- 7> A
Ax2 3Bl
B 4
LpWhile B>10

[ While~WhileEnd

Function: This command repeats specific commands as long as its condition is true
{non-zero),

Syntax:

P
While <expression> { : } ~ WhileEnd
A

Parameters: expression

Description:

1. This cermmand repeats the commands contained in the loop as long as its condi-
tion is true (non-zerc). When the condition becomes false (0}, execution pro-
ceeds from the statement fotlowing the WhileEnd-statement.

2. Since the condition comes after the While-statement, the condition is tested
{checked) before the commands inside the loop are executed.

Example: 10 - A
While A > 0«d
A-1—-Ad
"GOOD"
WhileEnd

H Program Control Commands (CTL)

] ‘Break

Function: This command breaks execution of a loop and continues from the next
command following the loop.
Syntax: Break «
Description:
1. This command breaks execution of a loop and continues from the next command
following the loop. )
2. This command can be used fo break execution of a For-statement, Do-state-
ment, and While-siatement,
Example: While A>0d
IfA>24
Then Break «
$fENd

WhileEnd
A d —————Executed after Break

Prog

Function: This command specifies execution of another program as a subroutine. In
the RUN Mode, this command execules a new program.

Syntax: Prog "file name” «
Example: Prog "ABC" «!
Description:

1. Even when this command is located inside of a lcop, |ts executicn immediately
breaks the loop and Iaunches the subroutine.

2. This command can be used as many times as necessary inside ¢f a main routine
to call up independent subroutines to perform specific tasks.
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3. Asubroutine can be used in mulliple locations in the same main routine, or it can
be called up by any number of main routines.

Main Routine Subroutines

N ol T
ron "B 2lbrog o ~pedg g

1 /1 I {1 !

Level 1 Level 2 level 3 level 4

4. Calling up a subroutine causes it to be executed from the baginning. After execu-
tion of the subroutine is complete, execution returns to the main routine, continu-
ing from the statement follewing the Prog command.

5. AGoto~Lbl command inside of a subroutine is valid inside of that subroutine only.
it cannet be used to jurp to a lakel outside of the subroutine.

6. If a subroutine with the file name specified by the Prog command does not exist,
an erer (Go ERROR) occurs.

7. In the RUN Mode, inpuiting the Prog command and pressing [ launches the
program specified by the command.

Return

Funetion: This command returns from a subroutine.
Syntax: Return « '
Description:

Execution of the Return command inside a main routine causes execution of the
program to stop.

Example: Prog "A” Prog "B”
1—-Ad ForA—=BTe 10"
Prog "B« B+1—-Cd
C 4 Next
Return

Executing the pregram in File A displays the result of the operation (11).

Stop . |

Function: This command ferminates execution of a program.
Syntax: Stop &

Description:

1. This command terminates program execution.

2. Execution of this command inside of a loop terminates program execution with-
out an error being generated.

Frogramming gt siid

Example: For2 —.1To 10
fl=5+
Then "STOP” : Stop «
{End
Next

This program counis from 2 o 16. When the count reaches 5, however, it terminates
execution and displays the message "STOP.”

B Jump Commands (JUMP)

[Dez l

Function: This command is a count jump that decremants the value of a control
variable by 1, and then jumps if the current value of the variable is zero.

Syntax:

<statement>

_?

Dsz <variable hama> : <statement>

Variable Value =
|_ { ‘J}

|_ 4
Variable Value =G

Parameters:
Variable Name: Ato Z
[Example] Dsz B : Decrements the value assigned to variable B by 1.
Description: )
This command decrements the val(ie of a control variable by 1, and then tests (checks)
it. If the current value is non-zere, execution continues with the next-statement. [f the
current value is zero, execution jumps to the statemeni following the muiti-statemnent
command (:), display command (.4), of carriage returmn ().
Example: 10 5 A: 05 C: ]
Lbli:? +B:B+C = C:
DszA:Goto1:CG+10
This program prompts for input of 10 valiies, and then calculates the
average of the input values.

Goto-~Lbl

Function: This command performs an uncenditional jump to a specified location.

Syntax: Goto <value or variable> -~ Lbl <value or variable>

Parameters: Value {from 0 tc 9), variable (Ato Z)

Description:

1. This command consists of two parts: Gole r (where # is a value from 0 to 8) and
Lbl r (where 1 is the value specified for Goto). This command causes pregram
execution to jump to the Lbi-statement whose value matches that specified by
the Goto-statement. '

2. This command can be used to loop back to the beginning of & program or to jump
to any location within the program.
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3. frhis command can be used in combination with conditiopal jumps and count
jumps.

4. If there is no Lbl-statement whose value matches that specified by the Goto-
statement, an errer (Go ERROR) oceurs.

Example: 2 5A: 7 ->B:Lbl1:
P X AxXK+B 4
Goto 1

This program calculates y = AX + B for as many values for each variable that you
want to input. To quit execution of this program, press [&Q).

Llsz

=Fur_|ction: This command is a count jump that increments the value of a control
varizble by 1, and then jumps if the current value of the variable is zero.
Syntax:

Variable Value = 01

]
Isz <variable name> : <statements { : } <statement>

L Variable \I/alue =0 - ?

Parameters:

Variable Name: Ato Z

[Example] Isz A : Incremants the value assigned to variable A by 1.

Description: '

This command increments the value of a control variable by 1, and then tests (checks)
it. If the current value is non-zero, execulion continues with the next statement. If the

c_urrentvalue is_zero, execution jumps fo the statement following the multi-statement
command (:), display command (.4), or carriage return { ).

|j> {Jump Code)

Funetion: This code is used to set up conditions for a conditional jump. The jump is
executed whenever the conditions are false.

Syntax:

True

o
<left side> <relational operators <right side> = <statements { : } <statement>

I False 4 T

Parameters:

et side/right side: variable (A to0 Z), numeric constant, variable expression (such as:

Ax2)
relational operator: =, %, >, < =, <

2, %

Description:

1, The conditional jump compares the contents of two variakiles or the results of two

expressions, and a decision is made whether or not te execute the jump based
on the results of the comparison.

2. If the comparison reiurns a true resuli, execution continues with the statement
following the = command. i the comparison returns a false result, execution
jumps to the statements following the multi-statement command (), display com-
mand {.d), or carriage return ().

Exarmple: Ll 1:7 A

AzZO0=y A 4
Goto 1

With this program, inputting a value of zero or greater calculates and displays the

square root of the input value. Inputting a value less than.zere returns to the input

prompt without cakeulating anything.

M Clear Commands (CLR}

| ClrGraph J

Function: This command clears the graph screen.
Syntax: ClrGraph < .
Description: This command clears the graph screen during program execution.

ClrList : ) - : |

Function: This command clears lisi dafa. |
Syntax: ClrList«

Description: This command clears the contents of the currently selected list (List 1
1o List 6} during program execution.

] ClrText ) . . | |

Function: This command clears the text screen.

Syntax: ClrText«

Description:

This command clears text from the screen during program execution.

M Display Commands {DISP)

| DrawStat

Function: This draws a statisfical graph.
Syntax:
DrawStat «
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Description:

This command draws a statistical graph in accordance with conditions defined within
the program.

DrawGrapgh

Function: This command draws a graph.
Syntax: DrawGraph

Description: This command draws a graph in accordance with the drawing condi-
ticns defined within the program.

| DispTable

Function: These commands display numeric tables,
Syntax:

DispTable «
Description:

These commands generate numeric tables during program execution in accerdance
with conditions defined within the program.

DrawTG-Con, DrawTG-Pit

Funetion: These commands graph functions,
Syntax:

DrawTG-Con «!

DrawTG-Plt
Description:

1. These commands graph functions in accordance with congitions defined within
the program.

2. DrawTG-Con produces a connect type graph, while DrawTG-Plt produces a plot
type graph.

H Input/Output Commands {I/0)

@ceive (

Funetien: This command receives data from an external device.
Syntax: Receive (<datas) {...ex. Receive (List 1))
Description:

t. This command receives data from an external device.

2. The following types of data can be received by this command.
* Indlvidual values assigned to variables
* List data (all values - individual values cannot be specified)

P.146

| Send ( |

Function: This command sends data to an.external device.
Syntax: Send («data>) (...ex. Send (List 1))
Description:
1. This command sends data t¢ an exlernal device.
2. The following types of data can be sent by this command.
* Individual values assigned to variables '
« List data (all values - individual values cannct be specified)

W Conditional Jump Relational Operators (REL)

=%, <25

Function: These relational operators are used in combinaticn with the conditional
jurmp command. k

Syntax:

A
: » <statement>
P

{With Jump Code)

<left side> <relational operators <right sidles = <statemrient> {

Parameters:

left sidefright side: variable (A1a Z), numeric constant, variable expression {such as:
Ax2)

relational operator: =; #, », <, 2, £
Description:

1. The following six relational operators can be used in the conditional jump com-
mand -

<left side> = <rght side> : true when <laft side> equals <right side>

<laft sidex> + <right sides : true when <left side> doss not equal <right side>
<left side> > <right side= : true when <left side> is greater than <right side>
<lgft sidex < <right sides : frue when <left side> is less than <right side>

<left side> = <right side> : true when <left side> is greater than or equal to <right
side> s
<left side> < <right side : true when <left side> is less than or equal to <right side=

2. See "= (Jump Code)” for details on using the conditional jump.
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11.°Text Display

You can-include text in a program by simply enclosing it between double quotation
marks. Such text appears on the display during program execution, which means
you ¢an add labels to input prompts and resulis.

Program Display
74X 7?7
K="? =X X=7

* If the text is fcllowed by a calculation formula, be sure to insert a display com-
mand (.d) between the text and calculation.

.= nputting more than 13 characters causes the fextio move down to the next ling.
The screen scrolls automatically if the text causes the screen to become full.

12. Using Calculator Functions in
Programs

M Using Graph Functions in a Program

You can incarparate graph functions intc a program to draw complex graphs and to
overlay graphs on top of each other. The following shows various types of syntax you
need to use when programming with graph functions, -

* View Window
View Window —-5,5, 1,-5,5, 1 «f
* Graph function input
Y =Type« ...... Specifies graph type. |
KE-F' Y1
* Giraph draw operation
DrawGraph e

Example Program

9 CirGraph &) @@ & 7@ )
2 View Window —10, 10, 2, =120, 150, 50+ 2 ) (F3) E1) @m
DY =Typaa ® @ FE FE
UKAG-XAB-24X2 4 4K 4+ 80" 5 Y1 3 (&) (F2) F1) (@
@ Gseionia ® ® [ B (@ )
® &1 6@ () FE 62

® DrawGraph

P74

Executing this program produces the result shown here.

Ly ]IIU I|

B Using Table & Graph Functions in a Program

Table & Graph functions in a program can generate numeric tables and perform
graphing operations. The following shows various types of syntax you need to use
when programming with Takle & Graph functions.

+ Table range setting
1 — F Started
5 3F End
11— F pitch«

* Numeric table generation
DispTable «

* Graph draw operation
Connect type: DrawTG-Con«
Piot type: DrawTG-Plt

Example Program

ClrGraph «

ChrText«

View Window 0; 6, 1, -2, 106, 2.

Y=Type

EKE—2" 5 Y1
T SelOn 1.1 o (£ (F2) 1) ()

0 53 PF Started 2 (g (&) F3) (1)

6—3F Ende =

1 @F pitch ? [ @n
B DispTable 4 ® @R e () [ 5D F @
® DrawTG-Con ® ) F FE )
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Executingthis program produces the results shown here.

Mumerig Tahle

Graph

B Using List Sort Functions in a Program

These functions let you sort the data in lists into ascending or descending order.
« Ascending order
Dgorta (PList 1, List 2, List 3)
Lists to be sorled (up to six can be specified)
* [ @ E6
¢ @0
* Descending order
SorlD (List 1, List 2, List 3)

Lists fo be sorted (up 10 six can be specifiod)

B Using Statistical Calculations and Graphs in a Program

Including statistical calculations and graphing operations into program lets you cal-
cufate and graph statistical data.

#To set conditions and draw a statistical graph
Following “StatGrph”, you must specify the fo!.lowing graph conditions:
* Graph draw/ncn-draw status {DrawQn/DrawOff)
* Graph Type.
s x-axis data location (list name)
* y-axis data location (list name)
+ Frequency data location (list name)
* Mark Type

The graph conditicns that are required depends on the graph type. See “Changing
Graph Parameters”.

« The following is a typical graph condition specification for a scatter diagram or
xy line graph.
S-Gph1 DrawOn, Scatter, Listi, List2, 1, Square«
In the case of an xy line graph, replace “Scatter” in the above specification with
“xyLineg”.
* The {ollowing Is a typicai graph cendition speciiication for a single-variable graph.
S-Gph1 DrawOn, Hist, List1, List2. :

The same format can be used for the following types of graphs, by simply replac-
ing “Hist” in the above specification with the applicable graph type.

Hisiogram: .......cccooeeeee Hist
Median Box: - MedBox
Normal Distribution: ....... N-Dist

« The following is a typical graph condition specification for a regression graph.
S-Gph1 DrawOn, Linear, List1, List2, List3

The same format can be used for the following types of graphs, by simply repiac-
ing "Linear” in the above specification with the applicable graph type.

Linear Regression: ... Linaar
Med-Med: .......cconvrenenee. Med-Med
Quadratic Regressicn: ... Quad
Logarithmic Regression: . Log
Exponential Regressicn: Exp
Power Regression : ....... Power

Example Program

ClrGraph @ () & & 6 @6
D 5-WindAuto o @ 0]

1,2,3} =P List 1. & @m
1,23 —PLst 2.4 @ [l [ (B2 E1 @
@g.Gph1 ® DrawOn, ® B @ F Eam
© geatter, Listl, List2, 1, P Square « ® PREH
®D(awStat @ ) F

® [om) [ (=) (F3) (71 [

Executing this program produces the scatter diagram shown here.
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B Perferming Statistical Calculations

* Single-variable statistica! calculation
W t-Variable List 1, List 2

_'; Frequency data (Frequency) : o c h a pt e r

x-axis data (XList)

* B 6 & ) Eam -
1-Uarizshle
= 2.3F3333
Dr= 14
LxE= 35
xdn= H. 74535

* Paired-variable statistical calculation
2-Variable List 1, List 2, List3

' Frequency data (Frequency)

y-axis data f Y;Lfs!)

X-axis data ()(I;is_t)

D C u tI
TR ata Communications
= 2, 33333 This chapter tells you everything you need to know to transfer pro-
EE:&:; %g grams between the fx-7450G and certain CASIO Grap_hic Scientific
o= B.Td535 Calculator models connacted with an optionally available SB-62
cable. To transfer data between a unit and a personal computer,
you will need to purchase the separately available CASIO Interface
* Regression statistical calculaticn Unit. ) -
"tinearfeg List 1, List 2, List 3 This chapter also contains information on how to use the optional
Caiculation Fregquency data (Frequency) SB-62 cable to connect to a CASIO Label Printer to transfer screen
type y-axis data (YLisl) ' data for printing.
x-axis data (XList)
* E AR E E o 1. Connecting Two Units
LinearRes 2. Connecting the Unit with a Personal Computer
E;-E: E‘ﬁ?’f%é 3. Connecting the Unit with a CASIO Label Printer
"= B.8730% 4. Before Performing a Data Communication Operation
y=axth 5. Performing a Data Transfer Operation
‘ 6. Screen Send Function
* Any one of the fdllowing can be specified as the calculation type. 7. Data Communications Precautions

LinearReq ....... linear regression
Med-MedLine .. Med-Med calculation
quadratic regression
iogarithmic regressicn

.. exponential regression
PowerReg ....... power regression
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1. Connecting Two Units

_The following procedure describes how to connect twao units with an optional SB-62

connecting cable for transfer of programs between them.

*To connect two units
1. Check to make sure that the power of both units is off.
2. Remove the covers from the connectors of the two units.
* Be sure you keep the connector covers in a safe place so you can replace them

after you finish your data communications.

3. Connect the two units using the SB-62 cable.

SB-62 cable

X » Keep the connectors covered when you are not using them.

2. Connecting the Unit with a
Personal Computer

To transfer data between the unit and a personal computer, you must connect them
through a separately available CASIO Interface Unit.

-For details cn operation, the types of computer that can be connected, and hardware

limitaticns, see the user’s guide that cormes with the Interface Unit.

Some types of data may not be able to be exchanged with & personal computer.

oTo connect the unit with a personal computer

1. Check o make sure that the power of the unit and the persenal computer is off,
2. Connect the personal computer to the Interface Unit.
3. Remove the cover from the connector of the unit. -
= Be sure you keep the connector cover in a saie place s0 you can replace it after
you finish your data communications.
4. Connect the unit to the Interface Unit.
5. Turn on the power of the unit, followed by the personal computsr.

* After you finish data communications, turn off power in the sequence: the unit
first, and then the personal computer. Finally, disconnact the equipment.
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3. Connecting the Unit with a CASIO |
Label Printer : §

After you connect the unit to a CASIO Label Printer with an optional SB-62 cable, |
you can use the Label Printer to print screen shot data from the unit. See the users
guide that comes with your Label Printer for details on how to perform this operation.

* The operation describad above can be performed using the following Label Printer
models: KL-2000, KL-27C0, KL-8200, KL-8700 (as of February 1999). i

oTo connect the unit with a Label Printer

1. Check to make sure that the power of the unit and the Label Printer is off.
2, Conngct the optional SB-62 cable to the Label Printer.
3. Remove the cover from the conmector of the unit,
+ Be sure you keep the connector cover in a safe place so you can repiace it after
yaui finish your data communications.

4. Connect the other end of the $B-62 cable to the unit.

5. Turn on the power of the unit, fellowed by the Label Printer.

Label Printer

SB-62 cable

* After you finish data communications, tumn off power in the sequence: the unit
first, and then the Label Printer. Finally, disconnect the equipment.

P.164

4, Before Performing a Data
Communication Operation

In the Main Menu, select the LINK icon and enter the LINK Mode, The following data
communication main menu appears on the display. X

Communication
Image Seliln
Fl:Transmit
F2iRaceive
Fd: Imzae Sel.

TRAH ] THGE]
F {4
Image Set: ........... Indicates the status of the graphic image send features.

Off:  Graphic images not seni.
On:  Pressing sends graphic images.

[F) (TRAN) ..... Menu of send settings
(F2) (RECV)..... Menu of receive settings
{IMGE) ...... Menu of graphic image transfer settings

Communicaticns parameters are fixed at the following settings.
» Speed (BPS): 9600 bits per second
« Parity (PARITY): NONE
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5. Performing a Data Transfer Operation
Connect the two units and then perform the foliowing procedures.
Receiving unit

To set up the caiculator to receive data, press [F2) (RECV) while the data communi-
cation main menu is displayed.

[F3(RECV) Receiving...
AC:Cancel

The caleulator enters a data receive standby mode and waits for data to arrive, Ac-
tual data receive starts as soon as data is sent from the sending unit.

Sending unit

To set up the calculator to send data, press (TRAN) while the data communica-
tion main menu is displayed.

F1) (TRAN) [Selact

F4:Bar kue

E [F4

Press the function key that corresponds to the type of data you want to send.
[F] (SEL) ........ Selects data items and sends them
(BACK) ..... All memory contents, including mode settings

»To send selected data items

Press [F) (SEL) to display a data item selection screen.

[F(SEL) Select Data

Data itemms Li=t. 1
M=latl.a
fSEL

i

[F1] {SEL) ........ Selects data item where cursor is located.
{TRAN) ..... Sends selected data iterns.

Use the @ and (& cursor keys to move the cursor 1o the data item you want to
select and press [SEL} to select it. Currently selected data items are marked
with “»". Pressing (TRAN) sends all the selected data items.

* To deselect a data item, move the cursor to it and press [F1) (SEL) again.

Only items that contain data appear on the data item selection screen. If there are
too many data items to fit on a single screen, the list scrolls when you move the
cursor to the bottom line of the items on the screen,

The following are the types of data items that can be sent.

Overwrite | Passwoard

Data Item Corlients Check | Check'
Program Pragram contents Yes Yes
List i List memory (1 to 6) contents Yes

Graph expressions, graph write/
Y=Data non-write status, View Window No
contents, zoom factors .

V-Win View Window memary contents No

Variable Variable assignments No

! No overwrite check: I the receiving unit already contains the same type of data, the existing
data is overwritten with the new data.

With overwrite check: if the receiving unit already contains the same type of dala, a mes-
sage appears to ask if the existing data should be overwritten with the naw data.
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‘Data item name —4 [FROG1 1
Already
Exists=
Qverwrile? ;
HC:Cancel
[YE= [
El E
{YES)....... Replaces the receiving unit's existing data with the new data.
{NO} ......... Skips to next data item.

*2With password check: I a file is password protected, a message appears asking
for input of the password.

Froaram Mames
Name of passwerd protected file—r [ B 1
Assword?
Password input field — L hil- ]

N

[5'ELJ

(SYBL)...... Symbol input

Alfter inputting the password, press [Bxg.

*To execute a send operation

After selecting the data items to send,. press (TRAN). A message appears to
confirm that you want to execute the send operation.

[F3)(TRAN) Transmil 0OK?
FliYes
Fd:Ho
[FEZ =
F

[F1 (YES)........ Sends data.
(NO) e Returns to data seleclion screen.

. Press [F1) {YES) to send the data.

EI(YES) TransmiL.Lina

AC:iCancel

* You can interrupt a data operation at any time by pressing [&g.

The foflowing shows what the displays of the sending and receiving units lcok fike
after the data communication operation is complete.

Sending Unit Receiving Unit
Comnminicalion Communication
Comrlete! Conrlete !

Fress[AC] PresslAC]

Press to return to the data communication main menu.

»To send backup data

This operation allows youto send all. memery centents, including mode settings.

While the send data type selection menu is on the screen, press {BACK), and
the back up send menu shown below appears.

ED{BACK) Backur Trans
Fd: Trarmsmil.
AC: Cancel
[TRAH
Press (TRAN]) to stari the send operation.
[F2{TRAN) ' Transmitlinag

AC:Carncel

The following shows what the displays of the sending and receiving units loak like
after the data communication operation is complete.

oy



hdbiaiiictihd -ala Lomnmunications

P.157

P.159

164

Udla Lominunications W

g G
Sending Unit Receiving Unit
Communicat.ion Communical.ion
Comrlelel Complels !
Press[AC] PressiBL]

Press to return to the data communication main menu.

+ Data can become corrupted, necessitating a RESET of the receiving unit, should
the connecting cable become disconnected during data transfer. Make sure
that the cable is securely connected to both units before performing any data
communication cperation.

6. Screen Send Function

The following procedure sends a bit mapped screen shot of the display to a con-
nected computer, ’

*To send the screen

1. Coennect the unit to a personal computer or to a CASIO Label Printer.

2. In the data communication main menu, press {IMGE), and the following dis-
play appears.

F{IMGE)

FD(O) ..
EB(On) ..

..... Graphic images not sent
..... Bitmap

3. Display the screen you want to send,

4. Set up the personal computer or Label Printer to receive data. When the other
unit is reacly to receive, press {4 1o start the send operation.

You cannoi send the following types of screens ic a computer,
* The screen that appears while a data communication operation is in progress.
* A screen that appears while a calculation is in progress.
* The screen that appears following the reset operation.
* The low battery message.

* The fiashing curser is not included in the screen image that is sent from the
unit. :

* I you send a screen shot of any of the screens that appear during the data
send operation, you will not be able to then use the sent screen to proceed with
the data send operation. You must exit the data send cperation that produced
the screen you sent and restart the send operaticn befare you can send addi-
tional data.

* You cannot use 6mm wide tape 1o print a screen shot of a graph.

7. Data Communications Precautions

Note the following precautions whenever you perform data communications.

+ An error occurs whenever you try to send data toa receiving unit that is not yet
standing by to receive data. When this happens, press to clear the error and
try again, after setting up the receiving unit to receive data.

* An error occurs whenever the receiving unit does not receive any data approxi-
mately six minutes after it is set up to receive data. When this happens, press
to clear the error.

* An error occurs during data communications if the cable becomes disconnected,
if the parameters of the two unils do not match, or if any other communications
problem occurs, When this happens, press to clear the error and correct the
problem before trying data communications again. If data communications are
interrupted by key operation or an error, any data successfully received up
the interruption will be in the memory of the receiving unit.

* An error occurs if the receiving unit memory becomes full during data communi-
cations. When this happens, press to clear the error and delete unneeded
data from the receiving unit to make room for the new data, and then try again.

* To send picture (graph) memory data, the receiving unit need 1-kbytes of memory
for use as a work area in addition to the data being received.
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Program Library

Prime Factor Analysis
Greatest Common Measure
t-Test Value

Circle and Tangents
Rotating a Figure

a kW=

Before using the Program Library

* Be sure to chieck how many bytes of unused memory is remain-

ing before attempting to perform any programming.

= This Program Library is divided into two sections: a numenc cal-
culation section and a graphics section. Programs in the numeric
calculation section produce resulis only, while graphics programs
use the entire display area for graphing. Also note that calcula-
tions within graphics programs do not use the multiplication sign
{x) wherever it:_Ca_n be dropped (i.e. in front of open parenthesis).
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! No. 1
Program for . w ) No.
Prime Factor Analysis 1 . ‘
- Line Program
Description .- - ,
H e t [ | ) ' 1 [ i 1 1 i 1 1 1 ] : :
Preduces prime factors of arbitrary posilive integers o lmamei P2 R M F : A : ¢ T B Tt AT L S
For 1<m < 10" tglbl 0 " My T P s AL TG0l 2 ) p
Efrirgg;;rg::aer;s are produced from the lowest value first. “END” is displayed at the end 2 Lbli " . 2 , 1 A + 2 e‘ Al A ' 1 :> EGoloi 9
(Overview) ' . [s o2t e (1A -i21) =0 =Gl 3i5: B
m is divided by 2 and by all successive odd numbers (7=3,5,7,9, 11,13, ...) tocheck | | 4 Wbl SV TAT+ T iiCH o L I
for dhsivifly. | |54 B =iC =68 ;e ((A +iB) =10 =
Where 4 is a prime factor, ni = mr/d is assumed, and division is repeated until ! T L T T T T T T B T T T i . . .
o+ 15 d. % 6 |Gotoi B3 : 1 4 4 b NS S S S T S S
'3 7 |bli5: B+ 2: 5B iGae 40 b b
Example 1 . |8l A+ Bix!Bi—'A = 0= Goo 7 : Golo 5
o | [o]mi7 iB 4iA-Bio>A Gms i
440730 =2x3x 3 x5 x 53 x 83 10[Lbl: 8 1A 4 i 10 4 L1 i
(3 mijlbli9 - " E N:D;" 4G O 2 0 p o E
262701 = 3% 3 x 17 x 17 x 101 ” —
13 S S S T S S S S S S N ST O A S A
I
15 A N S S S S SR S S AN SN S S R
16 T !
: 17 S S S S S S S S S S SN S S S S S N
Preparation and operation 18 1 b L ey e
» Store the pregram written on the next page. 19 b : Voo i : i o oo oo !
+ Exscute the program as shown balow. 20 e e
step | Key operation | Display  ||Step| Key operation|  Display G DS St N UV ORGSR RS e SN HUES SN S S S L S
22 S S S N R T R A R R T |
! EDEXE) | M2 11 ' 83 23 . . . 1 1 11 1o
11968 7012] B9 END 73 I N T R T N O N N U N O R N
__ B 17| 18 8 | m? IR I
& |END 14 262701 | 3 il RS S S N S S S S S S NS S 5
27 Loy I
B | Mm? 15 3 RS S S S M S R R S
i

440730 16 17

17 17

18 101

QIO |I~N|O | [k~

BERGEE

19 END

BEEE

59 || 20

-
5]

Memory Contents

Vmi+1

N|<|x|S <]

Qmm(oG|(@|»

ZIZElT IR |—|T

c|lwinio|ulol-4-
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w o

Greatest Common Measure

Program for

Nao.

Noa.

522952 [ | B? 18

3208137866 [ 998 1| 19

-
o

20

170

Memory Contents

L . fLine Program
Description : ; . - M _ e
Euclidean general division is used to determine the greatest common measure for twaiinterers | | inama GIMING TFIALCIT &+ v v 0 & v 4 b
Al < 16° oosilive valuos are fakon as < 10 | Dol bl AT 2 AL B 2 B
al, bl < 10%, positive values are taken as < : —— e
(Overview) ° P2 [Abst At AL A BB b b
o = max (lal, 1b1) |8 |Bi<iAi=iBatoi2} i o ¢ & b F b bbb
o = min a, 1)  AAScl BoiA cisB i i
o= [ ] e C[Elmie: @ (i AieiB ) xiB ~{A)5IC]
k=23 S lelCci=t0i=0G0 3. 1 0 r i L0
If 11 = 0, then the greatest commen measure (c) will be sz, 7B ‘_)' A : ‘ C ._>. B! EGD‘DE 2 i E E ‘; E E 3 : ;
Bampe  w  m s N N S LRSS
When =238 a=23345 a=522952 | 8 S A G SN S NRS N TS SN SOV WU S S S S S
b=374 b=8135 b =3208137866 ‘ 10 4 H . . . 1 i . H H 1 H i ; \ 1
c=234 c=1015 ¢ =998 n v ¢ t i . i i 1 t t T t T | i
12 i H ; 1 H i H ; ) H : i . . . . . .
L2 A N N S SO SN N S SO SN SN SN S SN S S
7 I S A N N A S M N
{2 I T T O O O
I
22 I T A O O O A
Preparation and operation 18 T
» Store the program written on the next page. 19 1 H H 1 H . . 1 H H ) . j : '
* Execute the program as shown below. 20 E E : : ' ' ' . | . . . : : : ] , .
Step | Key operation Display Step| Key operation Display 21 N R R R N T T N A A R A
1 F(EXE) | A? 11 - L N T T N T U U U TS S JS N S SO S A N A
23 1 H . . i , H i 1 H | ; H . ) \ 1 H
2 2088 | 87 12 T e e e A R N
3 3749 34 || 13 25 IR
4 [ | A? 14 S T T T T T T S L
5 233459 | B? 15 LA N T U N T SN SO N SN SO SN SN N NS LU S S
6 9135 g 1015 1| 16 & Mo v
7 ? 17 b.m W
(&g | A7 " X
8 Y
9 z

OMm|o||0 (W=

ZIE|rR|l-|{—1iT

ClH(w|DO(v|0Or-

<471




CASIO PROGRAM SHEET

Program for v No.

~Test Value 3

Description -

The mean (sample mean) and sample standard deviaticn can be used to obtain a r-test value.

f= (x— m) X : mean of x data .
ATn xae1 : sample standard deviation of x data
i n : number of data items

sented by u, but /m is used here because of variable name
limitations)

Example To determine whether the population standard deviation for sample data 55, 54, 51,
55, 53, 53, 54, 52, Is 53.

Perform a r-test with a level of significance of 5%.

Preparation and operation
» Store the program written on the next page.
* Execute the program as shown below.

m 1 hypothetical population standard deviation (normally repre-

Step | Key operation Display Step| Key operation Display

1 FD(EXE) | M? 3

T=

2 5388 ! §7533708035| ¢

The above cperation produces a -test value of 1(53) = 0.7533708035. According 1o the ¢-distribution
table in the next page, a level of significance of 5% and a degree of freedom of 7 (n - 1=8—-1=7)
produce a twe-sided -test value of approximately 2.365. Since the calcuiated (-test value is iower -
thar: the table valie, the hypothesis that population mean m equals 53 is accepted.

174

No.

Line Program
Fle T ‘TIEISIT. o | N | . 1 N |
I ; : , — ‘ g ‘ — |
1 |{!5:5:,:5:4:,:5{1,46:5:,25:3:,:5:3,
2 |54, 1512 bt vl 0y n b
— — — | , T ; T ; :
3 |Warkbist, 13, (4 ey oy
4 |bliQ "ML ? LM - . : ,
B {ixi=iMi) =t e+ v )i Ty 0
6 |" IT:=_:"1: T .4 + 1 | ‘| &+ [ 1 o+
i FE— . ‘ P | —
7 [GowiO P i bt b e
T — ——— — ; 7 : — ‘ —
i , H i 1 | i 1 i . 1 H | . . | 1 H
A H @] \'
n
£ B | = w
[
E C J Q X
g D K R Y
£
S| E L S z
(1]
= | F M m T
G N U
- » f-distribution table
The values in the top row of the table show the probability {two-sided
probability) that the absclute value of ¢ is greater than the table values
. for a given degree of freedom. ’
o H
P {Probabiity)
Degree 0.2 0.1 0.05 0.01
. of Fieedom
M : IR (#) 1 2.078 6.314 12706 63.657
2 1.686 2.920 4.303 9.925
T : [ 3 1.638 2353 3182 - 5.841
4 1533 2132 2776 4.604
5 1.476 2015 2571 4.032
6 1.440 1.943 2.447 -3.707
7 1.415 1.895 2.365 3.499
8 1.397 1.860 2308 3.355
9 1.383 1.833 2.262 3.250
10 1.372 1.812 2.228 3.969
15 1.341 1.753 213 2.947
20 1.325 " 1.725 2.086 2.845
25 1.316 1.708 2.060 2.787
30 1.310 1.697 2.042 2.750 ;
35 1.306 1.690 2.030 2.724
40 1.303 1.684 2.021 2.704
45 1.331 1.679 2.014 E.SQD
50 1.200 1.676 2.008 2.678
60 1.256 1.671 2.000 2.6560 -
a0 1292 1.664 1.890 2,639
120 1289 1.658 1.080 2617
240 1.285 1.651 1.970 2.596
= 1.282 1.545 1.960 2576
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+Factor ¢

Factor:

Line

8 Plot

T
Prag
=
4 |Prog
X
Y
N
2
Z T
32 |Lbl: 1

nl:IEge
1
2
3
1%
17
18
19
20

34

No.

Circle and Tangents

Program for

Description

°
m(x—x')

:

* mrepresents the slope of the
tangent line

Formula for tangent line passing
y-¥

Formula for circle:
A%y
through point A {x', y):

¥’ — mx’) are obtained for lines drawn from paint

=x"

— ool
(T
[N

performed using the original value.

TRACE is on the display.

A{x', y) and are tangent to a circle with a radius of r. The trace function is used to read out the

coordinates at the points of tangency, and factor zoom is used to enlarge the graph.
* Be sure to ajways perform a trace operation whenever you selecl trace and the message

+ The paint plotied for A cannot be moved, Even if it is moved on the graph, the calculation is

« Store the program written on the next page.

To determine m and b for the following values:
_ * Execute the program as showrn below.

With this program, slope i and intercept b (
s An error (Ma ERROR) occurs when r

Notes

<€ [0 O[O (L

Preparation and operation

Example

sHLUeD Atoway
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No.

Display

TETYISRER

o

£
‘g

Dioke

LS

Circle and Tangents

Key Operation

[F]{EXE)

169

Program for

Step

177

L

1 'R.CiL E .

'

"
L

P M

ez

=3

2

Rl

W

o8
I

w

DO

|
|
:

W [

E

'
'
'

C

R

Cc L
iV (TR -1 X 1x2))

L o
3 - .
fol
< I R ] A e O O O O 0 O A O O S i .
m
mid - o
Q
g I SR A R SR RS A SR NN DU U IS SRR N B R .-
i+ = -
8 |--q-- R U == N S S U S SRR I B . . -
o | | = A | . —
.
[T IS | m|= (2] %
> +|=Z =
— — O m

35 |Prog;

38!

7l N (X - A) + Bid

38 |Goto

40 Jogrs M |

41 [Prog

42

File
name

File
name
1

' [Line

17TR



P f i . No.
YT Circle and Tangents Yoo g Progami® Gircle and Tangents ° 4
Step Key Operation Display Step Key Operation Display
-
Bone . "1.183812782
¢ . 3169972961 1 ~1, 549832166
- DisFr - ~"bise -
M= &g 1 539638168
8. 3169872981 TRAC
7 B= a’ES%i{J
1. 849878185 12 HO>B
- bi=sFr - ?
= 1. 049035106 e IEE
TR {
8 MO 13 TRACE
P - DisFr -
OEg - ‘7*_, [sar] (F1) (TRC)
9 _—"‘{|-::'l.‘:'; - ﬁ‘l‘i’fr
14 'l\_l?)“
"j?/ w=0 Y¥=-1.5U3
@ E @ ~®
Dore
M=
10 1.183012782 15
- DisF - .
¥i=0.8 ¥=-0.h0Z
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CASIO PROGRAM SHEET

Program for w No
H . Program for . . No.
Circle and Tangents : 4 Rotating a Figure 5
Step Key Operation Display Deserintion
Description
_
. - HO=E Formula for coordinate transforma-
i, ¥ : tion:
16 ] (x. ) =& y)
TRACE ' e ¥ COS O S
Factor MiM=? : X' = X 6os 6y sin @
i y'=xsinf+ycos@
P o v
4 . v L “\3\ } ba)
J AT U
17 0 - X
/ Graphing of rotation of any geometric figure by 8 degrees.
Example : . .
@ To rotate by 30° the triangle defined by points A (2, 0.5), B (6, 0.5), and C (5, 1.5)
TRACE
Factor MiM=7 Notes
18 ) » Use the cursor keys to move the pointer around the display.
Done « To intetrupt program execution, press while the graphic screen is on the display.
EMD = The triangle cannot be drawn if the result of the coordinate transformation aperaticn exceeds
View Window parameters.
Preparation and operaiion
* Store the pregram written on the nexi page.
* Execute the program as shown below.
A X1 H ¥ O Vi
w B Y1 | .X'z P W
§.C % J V' Q 0 X
s | D Ya K X R Y
g E X3 L ¥ '3 S Z
E F Va M ) T
G x'y N U
180
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No.

Display

(#1510

nl=7

=05

Done |.

7

LA s 2l

we

|

¥=0.5

"

Cone

L

G

(33, W34

na

Rotating a Figure

Program for

Key Operation

[FEHEXE)

26 -
0.5[E9

ET

0.5[E4

Step

183

No.

Program

RIOITIA]

T E;
e

0

)

Yiew !
Window

R

C:

— Fid

T
]
'
'
»
'

‘Fi A
Y

Xi—=1E
1

iGeg.

'GIL E!

N

I
T
'

IIEA

oS!

<l

H

Q-

s Qr+ 1B

Q-

Cos!

iDisini Qi 1A

Y

J

Dicos Q' —

Cisn: Q! + .

L
C el

K

L=

FisiniQ

sin: Qi+ Flcosi @

‘cost Q |

=

i
'
1

L

E

L

. iLing! |

Ki, L
G;,H,

Line

File
name

1
2

11 [Plot:

MY
|
ol
i
Rt
e
o|x
1=
i
e

16 |Piot! E !
18 |Lbl!-

17

20

2| A

(23 [Pt G , [H s

24 | C

26 |Plot:

25

27
28

29 (Plot:

30 |Plot;

31
32
33
34

40



Program for v } No.
Rotating a Figure b
Step . Key Operation Display
454
1.5
6 +
w=Ha5 f=la5
®~®
({Locate the pointer at X = 5)
7 : +
#5 V=1.5
& -
8 . _ﬂ_,d-i
I
ea- WI=7
1.5
9 Crore
Crorps
AHGLE: Diea?
P
10 —,

ontinue, repeating from step 8.

o1

Appendix

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
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Error Message Table

Input Ranges
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Specifications
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]

I'lllli‘dll'l‘l
R
. . . | L lowi ings.
Appenchx A Resettlng the CaICUIator Resetting the calculator mltrlallzes it 1o the following settings
Warning! Item Initial Setting
The.procedure described here clears all memary contents. Never perform this op- leon ' RUN
tehrat:;?n unless y?u want to totally clear the memory of the calculator. If you need Angle Unit Rad
e data currently stored in memory, be sure to write it doewn somewh f
performing the RESET operation. ere before Exponent Display Range ! Narm 1
- Fraction Reduction- Automatic
»To reset the calculator Mixed Fraction Display
P o di Graph Type Rectangular coordinate (Y=)
. Pre i
ss [ to display the main menu. Statistical Graph Automatic
% STF!T.', -LIZT Variable Memory Clear
GRAFHITRELEIF B Answér Memory (Ans) Clear
¥ Graphic Display/Text Display : Clear
LiJIH: Hlj I‘:"t‘HI IMEH I View Window Clear (initialized)
— View Window Memory Clear
2. Highlight the MEM icon and press &, or press [3]. Graph Function _ Clear
Enlargement/Reduction Factor Clear {inittalized)
Memor Table & Graph Data Clear
=T List Data Glear
g Statistical Calculation/Graph Memory Clear
SE%EGL: EE%E%’] Program Clear
Input Buffer/AC Replay Clear
3. Use 3 to move the highlighting down 1o “Reset” and then press (B9.
) o o o o o + Performing the RESET cperation while an internal caleulation is being per-
FESET formed will cause all data in memory to be deleted. Make sure that no calcula-
HLL MEMORIES? tion be being performed before starting a RESET operation.
Ao ook
LF11 [F4]
[VE= RESETALL [MN &

4. Press [F1) (YES) to reset the calculator or () (NO) to abort the operation without
resetting anything.

ek R ok A Ok
MEM CLEARED!

FPRESSLCMENL]

* If the display appears to dark or dim after you reset the caiculator, adjust contrast.

@a4+—— P button

« If the calculator stops operating correctly for some reason, use a thin, pointed
object to press the P button on the back cf the calculator, This should make the
RESET confirmation screen appear on the display. Perform the procedure to
complete the RESET operation.

187
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Appendix B Power Supply

Thf's unit is powered by two AAA-size {LR03 (AM4) or R03 (UM-4)) batteries. In addi-
tion, ituses a single CR2032 lithium battery as a back up power supply for the memory.

[fthe following message appears on the display, immediately stop using the calcula-

tor and replace.batteries,

R ek b
Low bhaltere!

If you try to continue uéing the caiculator, it witl automatically switch power off, in
order to protect memory contents. You will not be ablé to switch power back on untit
you replace batteries.

Be sure tc replace the main batteries at least once every two years, no matter how
much you use the calculator during that time.

Warning!

I¥ you remove both the main power supply and the memory back up batteries at the
same time, all memory contents will be erased. If you do remove both batteries,
correctly reload them and then perform the reset operation.

The batteries that come with this unit discharge slightly during shipment and
storage. Because of this, they may require replacement sooner than the norrnal
expected battery life,

M Replacing Batteries
Precautions:

Incorrectly using batteries can cause them tc burst or leak, pessibly damaging the
interior of the unit. Note the following precautions:

* Be sure that the positive (+) andl negative (—) poles of each battery are facing in
the proper directions.

* Never mix batteries of different types.
* Never mix cld batteries and new ones.

* Never [eave dead batleries in the battery
compartment.

* Remove the batteries if you do not plan to
use the unit for leng periods.

» Never try 1o recharge the batleries sup-
plied with the unit.

= Do not expose batteries to direct heat, let

them become shorted, or try to take them
apart.

©

P.11

{Should a battery leak, clean out the battery compartment of the unit immecii
ately, taking care to avoid letting the battery fluid come into direct contact witt
your skin.}

Keep batterias out of the reach of small children. If swallowed, consult with a

physician immediately.

#To replace the main power supply-batteries

* Never remove the main power supply and the memory back up batterles fram
the unit at the same time. ’

* Be sure to switch the unit oft before repfacing batteries. Replacing batterie:
with power con will cause data in memory fo be deleted.

* Never replace the main power supply battery compartment cover or switch the
calculater on while the main power supply batteries dre removed from the cal
culator or not foaded correctly. Doing so can cause memory data to be deletec
and malfunction of the calculator. If mishandling of batteries causes such prob
lems, correctly load batteries and then perform the RESET operation to resume
normal operation; )

* Be sure to replace all two batteries with new ones.

1. Press (@ [ to turn the calculator off.
« Making sure that ybu do riot accidently press
the key, slide the case onto the calcuiator
and then turn the calculator over. -

2. Remove the back cover frem the unit by pull-
ing with your finger at the point marked ¥r.

3. Remove the two old batteries.

4. Load a new set of two batteries, rﬁaking sure
that their positive {+) and negative {-) ends .
are facing in the proper directions.

5. Replacethe back cover and press to turn
power on. The memory back-up. battery pro-
vides power to the memory white the main
batteries are removed, s0 memory data is not
lost. .

» Power will not switch on if you press [&®) while the main power supply bateh
compartment cover is open.

» Do not leave the unit without main power supply haﬂenes loaded for long penods
Dcnng $0 can cause deletion of data stored in memory.
* i the figures on the display appear too light and hard to see after you. turn of
power, adjust the contrast.




*To refildte the memory back up battery

* Before repfacing the memory back up battery, switch on the unit and check to
see if the “Low battery!” message appears on the display. Ii it does, replace the
mair power supply batteries before replacing the back up power supply battery.

* Never remove the main power supply and the memcry back up batteries from
the unit at the same time.

* Be sure to switch the unit oif before replacing batteries. Replacing batteries with
power or: will cause data in memory to be deleted.
" Be sure to replace the back up power supply battery at least once 2 years, re-

gardless of how much you use the unit during that time. Failure to do so can
cause data in memaory to be deleted.,

1. Press [ ) to turn the calculator off. . ol

* Making sure that you do not accidently press / \\
the (L5 key, slide the case onto the calculator £ 22

and then turn the calculator over.

2. Remove the back cover from the unit by pull-
ing with your finger at the paint marked vr.

3. Remove screw @® on the back of the calcula-
tor, and remove the back up battery holder.

4. Remove the ol battery.

5. Wipe off the surfaces of a new battery with a
soft, dry cloth. Load it into the calculator so
that ifs positive (+} side is facing up.

6. Pressing down on the battery with the battery
holder, replace the screw that secures the
holder in place.

7. Replace the back cover and press to turn
power on. The main battery provides power to
the memory while the back-up batteries are
resioved, so memory data is not lost.

M About the Auio Power Off Function

The calculator switches power off automatically if you do not perierm any key opera-
tion for about & minutes. To restore power, press (4.

The calculator automaﬁ'c_aliy turns off it is left for about 60 minutes with a calculation
stopped by an output command (.4}, which is indicated by the “-Disp—" message on
the display.

Appendix C Error Message Table

Message

Meaning

Countermeasure

Syn ERROR

) Calculation formufa contains an
error.

& Formula in a program contains
an error.

@ Use @ or & to display the
point where the error was
- generated and correct it.
@ Use @ or (® to display the point
where the error was generated
and then correct the program.

Ma ERROR

(1) Calculation result exceeds
calculation range.

@ Calculaticn is outside the input
range cf a function.

@ llogical operation (divisicn by
zero, etc.)

@ Poor precision in differential
calculation results.

2@

Check the input numeric value
and carrect it.
When using memories, check
that the numeric values stored
in memories are correct.

@ Try using a smaller value for Ax
(x Increment/decrement).

Go ERROR

@ No corresponding Lbl # for
Geto a. .

@ No program stored in program
area Prog “file name”.

B No corresponding “Nex{” for
*Fer”, nc cerrespending
“LpWhile” for “De”, or no -
corresponding “WhileEnd” for
“While™.

@ Correctly input a Lbl 2 to corres-
pond to the Goto n, or delete
the Goto n if not required.

@ Store a program in program
area Prog “fite name”, or delete
the Prog “file name" if not -
required.

@ Correctly match “Next” with
“For”, “LpWhile” with “Do”, or
“WhileEnd” with “While”.

Ne ERROR

+ Nesting of subroutines exceeds

10 levels.

+ Ensure that Prog "life name” is -
not used o return from
subroutines to main routine. If
used, delete any unnesessary
Prog “file name”.

+ Trace the subrouting jump
destinations and ensure that no
jumps are made hack 1o the
criginal program area. Ensure
that returns are made correctly.
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ERROR!

+ data communications.

Message Meaning Countermeasure
Stk ERROR « Execution of calculations that » Simplify the formulas to keep
exceed the capacity of the stack stacks within 10 {evels for the
for numeric values or stack for numeric values and 26 levels
‘commands. for the commands.
+ Divide the formula info two or
more parts.
Mem ERROR ) Not enough mamory to held 123
function input in the Graph + Keep the number of variables
Mode for graph drawing. you use for the operation within
@ Not enough memery to hold the number of variables
function input in the TABLE currently available.
Mode. *  Simplify the data ycu are trying
@ Not enough memory to store 1o store to Keep it within the
data in list function. available memory capacity.
* Delete nc longer needed data
to make room for the new data.
Arg ERROR * Incorrect argument specification | Correct the argument.
for a command that requires an » Fix n, Scin ! i =integer from 0
argument, through 9. -
* Lola, Goton: n=integer from
G through 9.
Dim ERROR » llegal dimension used during * GCheck list dimension.
list calculations.
Com ERROR ¢ Problem with cable connection ¢ Check cable connection.
or parameter setting during .
program data communications.
Transmit » Problem with cable connection + Check cable connection.
or parameter setting during

Receive ERROR!

* Problem with cable connection
or parameter setting during
data communications.

Check cable connection.

Memory Fulll

+ Memory of receiving unit
became full during program
data communications.

Delete some data stered in the
receiving unit and try again.

ans

Appendix D Input Ranges

Function Input ranges m.;?éﬂ:' Accuracy_ Notes
; As a rule However, for tanx:
sinx {DEG) Ixl < 8 x 10%° ' ’ ' ;
cosx (RAD} x| <5 x 107mrad 15 digits | ceuracylis | Xl 90(2”"”'!3'333
taru (GRA) Il < 1 3 10%grad 1 atthe Ixl & nf2(2n+1):R
' 10th digit. ix] % 100(2n+1):GRA
sin-lx el = 1
cos™'x =
tamx Ixl <1 x 10"
logx 1% 1051 <1x 100 ; ;
Inx
o -1 %10 < x < 100
o ~1x10® " '
< xS 230.2585092
'E3 0sx<1x10
X2 Ixl <1 x 10%¢
1/x lxi<1x 10", x %0
X Ixl < 1 x 10
xt 0=x=69 " "
{x is an integer}
Result < 1x 1019
ner 1, r (n and s are integers) B w
nCr O0srsn,
n<1x10%@
Pol{x,y) | v+ <1x10% " "
Il < 1% 10" However, for tang:
Rec (DEG) 181 < 9 x 10%° . , 181 % 90(2n+1):DEG
{r.6) (RAD) 181 < 5 x 107 rad 181 % m2(2n+1):RAD
(GRA) 181 < 1 x 10'grad 181 % 100(2n+1):GRA
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Function

Input ranges

Internal
digits

Accuracy

Notes

PR

o

ldl, b, c < 1 x 10"
0shc

lxl < 1 x 10
Sexagesimal display:
lxl <1 %107

15 digits

As arule,
acouracy is
+1 at the
10th digit.

I\(x)')

x=0. .

-1 x 10" < ylogx < 100
x=0:y>0

x<0:

y=1, 2,_;14.—1 (12 is an integer)
However;

A 10‘°”<%Iog Lrl < 100

Ny

y>0:_7c=*501

—~1 %10 < —logy < 100
x

y=0:x>0 1

y<Q:x=2n+1,—

(n %0, nis an integer)

However; ;

-1 % 10" <;Iog Iyl < 100

by

a’lc

Tolal of integer, humerator
and denominater must be
within 10 digits (includes di-
vision marks).

STAF

Ikl < 1x10%

Iyl < 1 x 0%

Tl < 1x 10

X0, YOu, TV, &, b, ¢, F!
a%0

XGa, YOl R 50, 1

* Errors may be cumulative with internal continuous calculations such as * (), Wy, x!, x, some-

times affecting accuracy.

Appendix E 2-byte Command Table

Spaces in the following commands are indicated by “L”.

OPTN menu commands
dldx(, Max(; Min(, Mean{, Median(, Seq{, Dim, Filt{, Sum, List

VARS menu commands

Y, Xt, Yt, Xmin, Xmax, Xscl, Ymin, Ymax, Yscl, Tmin, Tmax, Tptch, Xfct, Yfct, Qi, Qs,
X1, y1, x2, yz, x3, ya, FLiStart, FioEnd, Fupiteh, ¢

Commands available with the key

Iif, Then, Else, fEnd, For, To, Step, Next, While, WhileEnd, Do, LpWhile, Return,
Break, Stop, Send, Receive, ClrText, CirGraph, ClrList, DrawGraph, DrawStat,
DrawTG-Con, DrawTG-PIt, DispTable

Commands available with the (3] (MENU) key in the PRGM Mode

1-Variable, 2-Variable, LinearReg, Med-MedtLine, QuadReg, LogReg, ExpReg,
PowerReg, §-Gph1, S-Gph2, S-Gph3, Square, Cross, Dot, Scatter, xyLine, Hist,
MedBox, N-Dist, Linear, Med-Med, Quad, Log, Exp, Power, Y=Type, ParamType,
Y>Type, Y<Type, Y2Type, Y=Type, SortA{, SortD{, GuSelOn, GuSelOff, TLSelOn,
TraSelOff, DrawOn, DrawOff, List1, List2, List3, Listd, Lists, Lists

Commands available with the key in the PRGM Mode

S-WindAuto, S-WindMan, G-Cannect, G-Plot, VarRange, VarList , VarList2, VarList3,
Varlist4, VarLists, VarLists '

Commands available with the 5] key
StoV-Win, RelV-Win, Vertical, Horizontal, Plot On, Plet O#, Plot Chg, F-Line
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- Appéndix F . Specifications

. Variables: 26

Calculation range:

+1 x 107 to £9.999999999 x 10% and 0. Internal cperations use 15-digit mantissa.

Exponential display range: Norm 1: 1072 > [, Ixt 2 10"
Norm 2: 109> [x], Ixi = 10'°

Program capacity:
20,000 bytes {max.)

Power supply:
Main: Two AAA-size batteries (LRO3 (Al4) or RO3 (UM-4}))
Back-up: One CR2032 lithium battery

Power caonsumption: G.05W -

Battery life

Main: .

LR03 {AM4): Approximately 1,500 hours (continub'us display of main menu)
Approximately 700 hours (continuous operation)

RO3 (UM-4): Approximately 900 hours (continuous display of main menu)
Approximately 400 hours (continucus operation)

Back-up: Approximately 2 years {when main batterias are not supplying power}

Auto power off: ) . . .
Power is automatically turned off approximately six minutes after last operation.

The calculator autofnaﬁcally turns off if it is left for about 60 minutes with a calcula-
tion stopped by an output command (.d), which is indicated by the "-Disp—" mes-
sage on the display.

Ambient temperature range: 0°C to 40°C

Dimensions: 19.3 mm (H) x 81.5 mm (W) x 163 mm (D)
3 (H) x 3" (W) x 6 4" (D)

Weight: 160g {inciuding batteries)

Data Communications

Functicns:

Frogram contents and file names; functicn memory data; list data; variable data;
Table & Graph data; graph functions

Method: Start-stop (asynchrenous), half-duplex

Transmission speed (BPS): 9600 bits/second
Parity: none

Bit length: 8 bits

Stop bit:

Send: 2 bits

Receive: 1 bit

Elsbrd
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Program Mode Command List

[PRGM[key
coM
[ n
Then Then.
[EE Else,

HEnd

[VaRSlkay
.

Xmax

A e
&
! oW LpWhile,
CTl

DrawOn
CHE DrawOf

[OPTH]kay

CicTont 1-¥arlablo, v v
Grph ClrGragh TN ariable 2 q
Lt CirList FT. o~ )

il x1 x LinearR
DrawsSiat 7 1 () Wed-MedLing Foi _ Polf
2 2 %2 CuadAsg Roel_ Rac
Bl
Tahl DispTabla %3 EE] Lo LogRe!
G-Con__ DrawT@-Con 5] Exphiag_
GP1__OranTG-PIL Far PowerRog
T ol GRPH st
e F ¥ SAT-A Sortaf
£33 X ERT-D SorlD|
] | i i GRPH -
> TASL SEL
< Sin F_Start Ion G_SelOn
I E: End F_End | G_Seiof
s 5 ith itch TYPE
Vo = ¥=Typo
Sand Send Parm. Pardmiyge
Reav Hecai m
- 2 >
[SHIFTkey V< <Type
ZO0M I3 Type
[t Faclor, s, Siype
[SETUPKey V-IN . TABL
con VWi ViewWindow |on T_Selon
Sto SloV-Win o T _selOH
Fel BelVWin
SKTCH :
Cls Cis =
GRFH - -~
= Graph,_Y= - g
Fam Graph{X.¥)=t 7 7
. ~ - 8 [
>
= Graph V<
Y2 Gmgh E
A Graph_¥ 3
Rang " VaRange P Flot s161
Yokt FLOn_ Floion
= PEOI___ PO
VorLists Frong  FloiChg
Varlistd :
i &LE
s16
[ALPHAJkay
IF =
I -




