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.jt\bout the Power Supply

HReplacing batteries

Precautions:

Incorrectly using batteries can cause them to burst or leak, possibly damaging

the interior of the unit. Note the following precautions:

*Be sure that the positive ® and nega-
tive © poles of each battery are fac-
ing in the proper direction. E:

*Never mix batteries of different types.

*Never mix old batteries and new ones.

*Never leave dead batteries in the battery compartment.

*Never try to recharge the batteries
supplied with the unit. N

*Do not expose batteries to direct heat, NN
let them become shorted, or try to (& '
take them apart.

3
&)
5
e
.
~
AN
N

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

Power is supplied to this unit by two lithium batteries (CR2032). If the power of
the batteries should diminish, the display will weaken and become difficult to read.
A weak display even after contrast ‘adjustment (see page 29) may indicate power
is too low, so the batteries should be replaced. When making replacements, be
sure to replace all two batteries.

*If batteries are used for longer than 5 years, there is the danger of leakage.
Be sure to replace batteries at least once every 5 years even if the unit is not used
during that period.

*The life of the original batteries supplied with the calculator is calculated from the
date of installation at the factory, not from the date of purchase.

*Stored programs or data are erased when batteries are replaced. Therefore, it
is recommended that programs and data required for later use be recorded on
a coding sheet before replacing batteries.

e To replace the batteries
Important) _ _

iAlvsays make sure that the power of the calcylator is switched off before replac-
ing batteries. ) )

«Note that replacing batteries and performing the resgt operation erases all data
stored in the calculator. Be sure to make written copies of data before perform-
ing these operations.

.Afgt,er replacing batteries, be sure to switch the calculator on and then perform
the reset operation.

)
(@ After making sure that unit power is switched off,
remove the 2 screws that hold the back cover of
the calculator in place. Remove the back cover.
(@Remove the screws that secure the battery
holders in place, and remove the battery holders. ﬁttl_ml:ESET
(3Remove the old batteries. If you face the battery
compartment down and tap the top of the calcu- ~ Screws
lator, the batteries should fall out. i:
(@ Wipe the surfaces of two new batteries with a soft, ———
)

dry cloth, and load them into the calculator with
their positive ® sides facing up.

(®Replace the battery holders, and secure them
with their screws.

(8 Replace the back cover of the calculator and
secure it in place with its 2 screws.

(@ Switch power on. .
Battery holder @
Screws




H Auto Power Off function

The power of the unit is automatically switched off i

¢ ' approximately 6 minut
the last key operation (excc_ept during program calculations). Once tr{is Occurses after
can be restored by pressing the @ key. (Numeric values in the memori .
grams or calculation modes are unaffected when power is switched of|fe)s, Pre-

B Reset operation

e Strong external electrostatic charges can cause this calculator t
)

malfunction. Should this happen i
reset the caioarg ppen, perform the following procedure to

T .
he following procedure clears all data from the memory of the calculator a d
n i

can i
not be undone! To avoid the loss of important data, be sure to always keep :

written backup copies.
; . gwnch the power of the calculator on.
. Pr
ess the RESET button on the back of the calculator with a thin, pointed object

A m i
essage appears on the display to confirm whether you want to reset the

calculator and clear memory contents.

|Reset?

—

3. Press Bd to clear the calculator an i
tion without clearing the calculat:r,c f;aersgzg;szgygﬁe?btﬁ:;hreset opere
;z:l)lltl)m?g the reset procedure described above,
. RUN mode
. COMP mode
. DEG mode
. NORM1 mode
. Degumal mode (for BASE-N calculations)
. Variable memories cleared
. Defm 0 (400 program steps)
. Answer memory clear
. Program clear
10. Input buffer clear
11. Replay memory clear

*lf the Auto Power Off function acti i
ut activates while the “Reset 2"’ m is di
zress to restore power and then start again from step $ssage ° dsplayed,
*Never press the RESET button while i .
e ] internal operations are bein
0ing so can cause irreparable damage to the memory of yougr '::ZZ’;:'::
—-10—- .

the calculator is initialized as

CONOAWN -

T

. Handling Precautions

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

«Avoid dropping your calculator and subjecting it to other strong impacts.

e the calculator or leave it in areas exposed to high temperatures
or large amounts of dust. When exposed to low temperatures, the
time to display results and may even fail to oper-
e calculator is brought back to normal

eDo not stor
or humidity,
calculator may require more
ate. Correct operation will resume once th
temperature.

oThe display will go blank and keys will not operate during calculations. When

ou are operating the keyboard, be sure to watch the display to make sure that
all your key operations are being performed correctly.

«Replace batteries once every 5 years regardless of how much the calculator is
used during that period. Never leave dead batteries in the battery compartment.
They can leak and damage the unit.

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

oIn 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 of data to

protect against such data loss.

«Never dispose of batteries, the liquid crystal panel, or other components by burn-
ing them.

«Be sure that the power is off when replacing batteries.

o|f the calculator is exposed to a strong electrostatic charge, its memory contents
may be damaged or the keys may stop working. In such a case, perform the
Reset operation to clear the memory and restore normal key operation.
«Note that strong vibration or impact during program execution can cause exe-
cution to stop or can damage the calculator’s memory contents.

«Before assuming malfunction of the unit, be sure to carefully reread this manual
and ensure that the problem is not due to insufficient battery power, program-

ming or operational errors.
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General Guide

|

Before using this unit for the first time, be sure to perform the Reset operation.

described on page 10.
Important)
The keys of a scientific calculator perform more than one function. The following

explains all of the operations of each key, and so you should read this section
carefully before using your calculator for the first time.

MKey Markings

The keys of this unit perform a number of different functions. The key illustrated
below, for example, is used to perform 4 different functions: x~ 1, x!I, A, A.

x!

x—‘l

A A
Note the following, concerning the key illustrated above.
Mode Function
Direct Input x1
SHi) x!
A
BASE-N, HEX A

is calculator can perform a number of different functions. The key-

The k6YS o th-coded to help you quickly determine the key sequence you have

boar(.jrfis;rﬁc;?rreach function. The following table shows how to interpret the various
erfol
o arkings on the keyboard.

key m
Keyboard Marking Meaning
Yellow: Press and then key.
Red Press @ and then key.
Green Press key in BASE-N mode.
In blue brackets Press key in SD or LR mode.
| Mmoo

indicated on the
ber of key sequences indicate
ition to the above, there are a num 1 the
i’ 22?g:)nnetath the display (such as [ALPHA » ] [1 T x2]). These key seque
pal

can be used in the SD or LR mode only.




T

isplay layout
Mjow to Read the Display | @ About the display lay

i i ell as an area for indicators
i consists of a dot area for graphing, as w
Thg g;;saprlzgters You can monitor the status of the calculator and programs by
an :

viewing the display.

M Display indicators
The following indicators appear on the display to show you the current status of

the calculator at a glance.

Graph Display
@ @ @ SCiFix hyp Coon?inales
@ @ @ WRT PCL P
X = = -12+1—Exponent
: 2. 345678 —1— Mantissa
Y= w) .‘flz: X:Z. g &) .
Graph Shows Trace function coordinates
Calculation Display

(8): key pressed.

m): key pressed. = 9g-—Exponent

m: key pressed. _] . 08] 9] 4894 —Mantissa

Sci: Number of significant digits specified.

Fix: Number of decimal places specified.

hyp: ) key pressed. Mode Status Display

(DR Degrees specified at the unit of angular measurement.

a: Radians specified at the unit of angular measurement. Program WRT mode

[: Grads specified at the unit of angular measurement. Mode Status

WRT: Program write mode (Wm9(2)) specified. LR2 @ WRT

PCL: Program clear mode (#%(3)) specified. 3457~ Remaining number of program steps
X=,Y=: Indicates current x- and y-coordinate location of Trace function pointer, P_0_2__56789—Frogram area status
- = Indicates display consists of more than 12 characters. ‘“#=” indicates

extra characters run off left side of display, ‘“‘=»" indicates charac-
ters run off right side.

[Disp Indicates displayed value is intermediate result.

16— 17—




B Exponential display o y _
During normal calculation, this unit is capable of displaying up to 10 d|g|.ts. Values
that exceed this limit, however, are automatically displayed in exponential format,
You can choose between 2 different types of exponential display formats.
NORM 1 mode: 1072(0.01)> | x|, | x| 210"

NORM 2 mode: 107%(0.000000001)> | x|, |x| =10

Selection of these modes can be carried out by pressing F@g(8)Es, when no specifi-
cation has been made for the number of decimal places or significant digits.
The present status is not displayed, so it is necessary to perform the following
procedure to specify either display format:

1632008 ® _gg| NORM 1 mode)
5.

D] (NORM 2 mode)
0. P05

(All of the examples in this manual show calculation results using the NORM
1 mode.)

How to interpret exponential format

D]
114~ Exponent

1.2

-
Mantissa
= 1.2x 10" = 120,000,000,000

1.2" indicates that the result is equivalent to 1.2 x 10", This means that you
should move the decimal point in 1.2 eleven places to the right, since the expo-
nent is positive. This results in the value 120,000,000,000.

—03+ Exponent

Mantissa

= 1.2x107° =» 0.0012

indi i i 1.2x 1073, This means that you
-03 jndicates that the result is equivalent to :
;Ifould move the decimal point in 1.2 three places to the left, since the exponent
is negative. This results in the value 0.0012.

mSpecial display formats | |
special display formats are used for the representation of fraction, hexadecimal,
and sexagesimal values.

o Fraction value display

456,12,23,
=

12

Display of 456 23

Integer] Numerator —Denominator

e Hexadecimal value display
BASE—N

H| Display of ABCDEF12 (- 1412567278)
ABCDEF12

e Sexagesimal value display

D]
Display of 12°34'56.78”
12°34' 56. 78"
Degrees Minutes Seconds



Key Layout

Program key
Alphabet key-l

Shift key

Graph keys

Function

_Lm‘ﬁm(&m

-

CASIO (x-6300G GRAPHICS

E—

Display window

[Cursor/RepIay keys

’—u’ REPLAY ING —

Vaiue
Line X=Y

ZoomOro Factor _Piot_ | =
= e 0 ) ) o
Frac K

Int I0X X
=) () ) (=s) (]
Octlodf

[

command keys

Numeric.keys

Other command —
keys

Lxnordk Notlxorlm Declall Hexlhin Bintblp
X/ - ain-1 com-1 tan-
El o) M - . El
3

u s Lscl-‘ H mlcu:( or'lOT-'L

@@Qﬂﬂ

HEICIE
[_g-]mhsxp]&g] EXE |

f

— Mode key

— Graph key

Power ON/OFF
All clear key

=& L_] !m -
— Delete key

| Arithmetic operation

keys

— Execute key

J/

L Answer key

Exponent key

g
mey Operations

mSpecial operation keys

) Shift key

press when using the function commands and functions marked in yellow on the
key panel. An (8] will blink on the display to indicate that & has been pressed.
pressing [ again will cause the (5] to disappear from the display and the unit
to return to the status it was in before () was originally pressed.

(g Mode key

Use the B8 key in combination with (33, (1J through (@), €3, B3, B3, and @ to
specify the calculation mode and the unit of angular measurement.

mod(d] ... For manual calculations and program execution (RUN mode).

meg(2] ... WRT displayed. For writing or checking programs.

g3 ... PCL displayed. For clearing programs.

Fg(a) ... B displayed. If @8 is pressed, unit of angular measurement is speci-
fied as degrees.

mg(5) ... [@ displayed. If @8 is pressed, unit of angular measurement is speci-
fied as radians.

... [@ displayed. If @8 is pressed, unit of angular measurement is speci-
fied as grads.

... Fix displayed. Entering a value from 0 to 9 followed by €€ will specify
the number of decimal places according to the value entered.
Ex. (f»g(7)3E8 — Three decimal places

... Sci displayed. Entering a value from 0 to 9 followed by e will specify
the number of significant digits from 1 to 10.
Ex. Pd(@)5E8 — 5 significant digits

Fxg(8)0E8 — 10 significant digits
... Pressing B8 will cancel the specified number of decimal places or

the specified number of significant digits.

*If you have not specified the number of decimal places or the number of sig-
nificant digits, you can press #®g(9)&8 and then change the range of the ex-
ponential display. (NORM 1/NORM 2) (see page 18.)

*With the exception of the BASE-N mode, modes (7] ~ (8] can be used in com-
bination with the manual calculation modes.

*The mode last selected is retained in memory when the unit's power is
switched off.

@g(=] ... Defm displayed. Entering a value followed by &8 will specify the num-

ber of memories available.
Ex. -[31 09 — Number of memories available increased by
10.




If @8 is pressed without entering a value, the current number of
memories available and remaining steps will be displayed (see page
40.)

[Example | @9(Em

... Specifies COMP mode for arithmetic calculation or function calcu-
fation (program execution possible).

(5@ ... For binary, octal or hexadecimal calculations/conversions (BASE-
N mode).

... For standard deviation calculations (SD1 mode).

(=gEJ ... For regression calculations (LR1 mode).

I\—-26 s-320 |

... For production of a bar graph or normal distribution curve
according to single variable statistical data (SD2 mode).
@RI ... For production of a regression line according to paired variable
statistical data (LR2 mode).
The x> and ¥ functions are not available in the LR1 mode. To
use these functions, first perform the statistical operations and
then press to enter the COMP mode.
@M Meg(@) ... Pressed after a numeric value representing degrees (°) is input.
@ Meg(E) ... Pressed after a numeric value representing radians (r) is input.
EMEeg(6) ... Pressed after a numeric value representing grads (g) is input.
E-LOCK

(@ Alphabet key

Press to input alphabetic characters or special characters. Pressing [ displays
(@& and allows the input of only one character. After that, the unit returns to the
status it was in before the key was originally pressed. Pressing followed
by @ will lock the unit in this mode and allow consecutive input of alphabetic
characters until {4 is pressed again.

G2
@M=
COm®EEm®mE M
OECcCCEE
OO m

(I8 [ WY R ) N R W
@@= O
O w XM
@ 0O O &8 3

F"

Program/Goto key

LR
press Fug), enter a value from 0 to 9 and then press [ to execute a program.
Ex. F1E8 —~ Execution of Program 1 begins
Pressing followed by will cause Goto to appear on the display. This is a
jump command used in programs.

REPLAY
Lbl INS

=)

Line

v-l Cursor/Replay keys

XY

The (& key moves the cursor (blinking “_"") to the left, moves the cursor to
the right. In the Plot function, the (@ key moves the pointer up, and (&) moves
the pointer down. Holding any of the keys down will-cause the cursor to continuously
move in the respective direction.

Once a formula or numeric value is input and B8 is pressed, the (&) key and
key become “replay” keys. In this case, pressing displays the formula or
numeric value from the beginning, while pressing (&) displays it from the end. This
allows the formula to be executed again by changing the values.

Pressing 6 followed by () displays the insert cursor (). Entering a value while
the insert cursor is displayed inserts the value in the position immediately preceding
the insert cursor location.

Pressing followed by (&) enters the ““Lbl”’ (Label) command.

Pressing followed by makes it possible to produce line graphs or regres-
sion lines.

After you draw a graph, press [ to display a 7-digit (including the negative
sign) value that shows the x-coordinate for the current location of the pointer on
the graph. You can switch between display of the x-coordinate and the y-coordinate
by pressing EF)=). Pressing G changes the coordinate display to 11 digits
(including the negative sign) for even more precision.

Mcl

Delete key

Press to delete the character at the current position of the cursor. When the charac-
ter is deleted, everything to the right of the cursor position will shift one space
to the left.

Pressing Bimma@Es will clear the memory contents.

OFF

[XJon All clear/Power ON/Power OFF key

Press to clear all input characters or formulas. You can also use this key to clear
the Error message from the display (page 113).

Press to switch the power of the calculator on (even if power was switched off
by the Auto Power Off function).

Pressing @ switches the power of the calculator off. Note that mode setting
and memory contents are protected even when power is turned off.



(8 Execute key

Eress to obtain the result of a calculation or to draw a graph. Pressed after datg
input for a programmed calculation or to advance to the next execution after 5
calculation result is obtained.

(-)
Answer/Minus key

Pressing (g followed by B will recall the last calculation result. It can be recalleqd
by even after it has been cleared using the B key or by switching the power
of the unit off. When used during program execution, the last result calculated
is recalled.

Press followin key to entering a n i i
prose folown r-IE] ) '!3 g a numeric value to make that value negatnye,
Press following key to input a space.

B Numeric/Decimal point/Exponent input keys

Rnd * Ran# T

When entering numeric values, enter the number in
¢ ! ) order. Press the
entgr the decimal point in the desired position. Bkeyto
To input 1.23 x 1076, press 1(-]23EAEME)6.
key combinations for the various modes are as follows:

COMP mode (Fa3gy) BASE-N mode ([Fugg)

B = & ® = =
= E & = = =
Y

Pol(, Rec(, Rnd, Ran# and = cannot
be used in this mode.

SD mode ((x3EY) LR mode (FxgER)

= a) (]
&%) =
_
Standard deviation f i i i
Stanc unctions can be Paired variable statistic functions can

be used.
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ICalculation keys

Rec(  Zoomxf Zoomx 1/t
&3 Arithmetic operation keys

Yy 124 S 91T
For addition, subtraction, multiplication and division, enter the calculation as it
reads. B key combinations far the various modes are as follows:
COMP mode
), @=A ... Following B, this key causes the graph currently shown on the
display to be enlarged or reduced in accordance with the factor

setting.

pol(

COMP mode or SD mode
FaRe... Coordinate transformation

LR mode
...Estimated value calculation of x and y

[Fadfec)... Coordinate transformation

mGraph keys
Used to produce a variety of graphs (see page 76 for details). These keys cannot
pe used in the BASE-N mode.

Zoom Org

Graph/Original zoom key
4

oPress before entering a formula to be used for a graph (“Graph Y ="" appears
on the display). '

ePress to return an enlarged or reduced graph to its original size.

eWhen pressed following the [ key, the results of each section of the programmed
calculations or consecutive calculations are sequentially displayed with each press
of B9,

Factor

Range/Factor key

eUsed to confirm or set the range and size of graphs.
«Press following B to magnify or reduce the upper and lower ranges of graphs.
*Press following in order to assign the same value to more than one memory.
Ex. To store the value 456 to memories A through F.
456 &N R EE)RD

Plot

Trace/Plot key

«Used to trace over an existing graph and display the x or y coordinate value.

«Press following ) to plot a point on the graph screen.

«To indicate data input within a programmed calculation or repeat calculation,
press [ and then (2]. o5



Cls

6-1] Graph-text/Clear screen key
eSwitches between the graph display and text display (see page 36).
o @R(Cs)EE clears the graph display (‘‘done’ is displayed),

B Function keys

Press for functional calculation. Various uses are available in combination with
the key, and/or depending on the mode being used.

(=] Muitistatement key

Lxnord k

*Press to separate formulas or commands in programmed calculations or con-
secutive calculations.
The result of such combinations is known as a multistatement (see page 53),

*Press following in the BASE-N mode to enter the logical operation for nega-
tion of logical sums (xnor).

[@ Engineering/Negation key

NotLxordm

*Press to convert a calculation result to an exponential display whose exponent
is a multiple of three.
milli mi

kilo mega giga icro nano pico
(103=k, 106= M, 10°= G, 10-3=m, 10-5= 4 , 10-°= n, 10-"2=p)

*When obtaining logical negation for a value in the BASE-N mode, press prior
to entering the value. '
*Press following the key in the BASE-N mode to obtain the exclusive logical
sum.
Int

Square root/Integer key

DecldJ #

*Press prior to entering a numeric value to obtain the square root of that value.

*When pressed following the [ key, the integer portion of a value can be obtained.

*Press followed by [ in the BASE-N mode to specify the decimal calculation mode.

*When pressed following the key in the BASE-N mode, the subsequently
entered value is specified as a decimal value.

5 square/Fraction key

Lhin .
He.)(press after a numeric value is entered to obtain the square of that value.

«press following B key prior to inputting number in order to obtain fraction part
of that number. .

«press followed by B€ in the BASE-N mode to specify the hexadecimal calcula-
tion mode.

»When pressed following the key in the BASE-N mode, the subsequently
entered value is specified as a hexadecimal value.

Common logarithm/Antilogarithm key
i Jp . .
B.";ress prior to entering a value to obtain the common logarithm of that value.

«When pressed following the key, the subsequently entered value becomes
an exponent of 10.

«Press followed by B in the BASE-N mode to specify the binary calculation mode.
«When pressed following the key in the BASE-N mode, the subsequently
entered value is specified as a binary value.

[[ezrﬂ Natural logarithm/Exponential key

c J

o.;:efss prior to entering a value to obtain the natural logarithm of that value.
eWhen pressed following the key, the subsequently entered value becomes
an exponent of e.

oPress followed by &8 in the BASE-N mode to specify the octal calculation mode.
eWhen pressed following the key in the BASE-N mode, the subsequgntly
entered value is speciiied as an octal value.

Reciprocal/Factorial key
n A

«Press after entering a value to obtain the reciprocal of that value.

«When pressed following the key, the factorial of a previously entered value
can be obtained.

ePress in the BASE-N mode to enter A (1010) of a hexadecimal value.

Degree/minute/second key (decimal -~ sexagesimal key)
B B

ePress to enter sexagesimal value (degree/minute/second or hour/minute/second).
Ex. 78°45°12”’ 78145312

*When pressed following the @ key, a decimal based value can be displayed
in degrees/minutes/seconds (hours/minutes/seconds).

ePress in the BASE-N mode to enter B (1110) of a hexadecimal value.



Hyperbolic key

*Pressing fwp), and then sin}, [co8), or [tan] prior to entering a value produces the respec-
tive hyperbolic function (sinh, cosh, tanh) for the value.

ePressing [, then () and then (s, or [tan) prior to entering a value produces
the respective inverse hyperbolic function (sinh~?, cosh-?, tahn-") for the value.

*Press in the BASE-N mode to enter C (1210) of a hexadecimal value.
sin-! cos~' tan-!

(sin) Trigonometric function/Inverse trigonometric

b bE EF F function keys

*Press one of these keys prior to entering a value to obtain the respective trigono-
metric function for the value.

Press [ and then one of these keys prior to entering a value to obtain the respec-

tive inverse trigonometric function for the value.
*Press in the BASE-N mode to enter D, E, F (1340, 141, 15+0) of a hexadecimal
value.

*d/e

Fraction/Negative key

Neg G

eUse this key for input of simple fractions and mixed fractions.
Ex. To input 23/45: 23(c3)45

To input 2-3/4: 2()3[®4

*For improper fractions, press this key following (indicated by E#A(d) in this
manual).

*Press in the BASE-N mode prior to entering a value to obtain the negative of
that value. The negative number is the two’s complement of the value entered.

(=] Assignment key

LSciiH

*Press prior to entering a memory to assign the result of a calculation to that
memory.

Ex. To assign the result of 12+ 45 to memory A: 12E345=@A)E
*Press this kev following to clear all data from the statistical memories.

Parenthesis keys
I J

*Press the open parenthesis key and the closed parenthesis key at the position
required in a formula.

*When pressed following the key, a comma or semicolon can be inserted to
separate the arguments in coordinate transformation or consecutive calculations.

T

E}‘f{] Power/Absolute value key
andLCLIK
oEnter x (any number), press this key and then enter y (any number) to compute

x to the power of y. In the SD or LR mode, this function is only available after
pressing the key.
oPress following the key to obtain the absolute value of a subsequently entered
numeric value.
oPress in the BASE-N mode to obtain a logical product (‘‘and”).
oPress in the SD or LR mode to delete input data.

Root/Cube root key

ortpTiL

«Enter x, press this key and then enter y to calculate the xth root of y. In the SD
or LR mode, this function is only available after pressing the key.

«Press following the key to obtain the cube root of a subsequently entered
numeric value.

ePress in the BASE-N mode to obtain a logical sum (*‘or”).

eUsed as & data input key in the SD or LR mode.

B Contrast adjustment

Pressing the (& or &) key following the (i key adjusts the contrast of the display.

Pressing (&) makes the screen lighter, while () makes it darker. Holding either

key down will cause the display to successively become respectively lighter or

darker.

Pressing any other key besides [, (&), or (3] (as well as (&), (8]) cancels con-

trast adjustment.

*If the display becomes dim and difficult to read, even if you increase contrast,
it probably means that battery power is getting low. In such a case, replace bat-
teries as soon as possible. After replacing batteries, perform the RESET opera-
tion described on page 10.

*Contrast adjustment is impossible during range display using the fms key or during
factor display using the key (see page 78, 84).



mBefore Beginning Calculations....

ECalculation priority sequence

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

in the following order: '

(M Coordinate transformation
Pol (x, y), Rec (r, 6)

(@ Type A functions
With these functions, the value is entered and then the function key is pressed.
X2, X_1, x!, O’ r’ g’ o’ 7

(® Power/root

.oV

(@ Fractions
a¥e )

(5) Abbreviated multiplication format in front of =, memory or parenthesis
2w, 4R, etc.

(® Type B functions
With these functions, the function key is_pressed and then the value is entered.
v, %/_, log, In, e*, 10%, sin, cos, tan, sin~', cos™', tan~', sinh, cosh, tanh,
sinh~1, cosh~1, tanh~1, (), Abs, Int, Frac, parenthesis, (following in BASE-N
calculations only) d, h, b, o, Neg, Not

(? Abbreviated multiplication format in front of Type B functions
2V3, A log2, etc.

X,

@+, -

(9and

© ] BASE-N calculations only.
@or, xor, xnor

(D Relational operators <, >, =, ¥, <, =

*When functions with the same priority are used in series, execution is performed
from right to left.

e*Inv/120 — ex{(In(v'120))

Otherwise, execution is from left to right.

*Compound functions are executed from right to left.

*Anything contained within parentheses receives highest priority.

2+3 x (log sin272 +6.8)=22.07101691 (in the ‘‘Rad’’ mode)

1]

g@Number of stacks

This calculator uses a memory known as a “stack” for temporary storage of low
priority numeric values and commands (functions, etc.). The numeric value stack
has 10 levels, while the command stack has 24. If a formula exceeds the stack
space available, a stack error (Stk ERROR) message appears on the display.

=i

Numeric stack value Command stack

®| 2 | x
@ | 3 2 | (
® | 4 (
@| 5 4 | +
® | 4 B | x
: 6 | (

7| +

*Calculations are performed in sequence, with the highest priority operation first.
Once a calculation is executed, it is cleared from the stack.



B Calculation modes . . |
This unit features modes for manual calculations, storing programs, and modes
for general as well as statistical calculations. The proper mode to suit calculation.

al requirements should be employed.

e Operation modes
There are a total of three operation modes.
1. RUN mode
Graph production as well as manual calculations and program executions,
2. WRT mode
Program storage and editing. (See Section 4.)
3. PCL mode
Deletion of stored programs. (See Section 4.)

® Calculation modes
There are a total of six calculation modes which are employed according to the
type of calculation.
1. COMP mode
General calculations, including functional calculations.
2. BASE-N mode
Binary, octal, decimal, hexadecimal conversion and calculations, as well ag
logical operations. (See page 62.) Function calculations and graph drawing can-
not be performed.
3. SD1 mode
Standard deviation calculation (single-variable statistics). (See page 67.)
4. SD2 mode
For production of bar graph or normal distribution curve according to single-
variable statistical data. (See page 97.)
5. LR1 mode
Regression calculation (paired-variable statistics). (See page 69.)
6. LR2 mode
For production of regression line graph according to paired-variable statistical
data. (See page 100.)

With so many modes available, calculations should always be performed after

confirming which mode is active.

*IMPORTANT.: When the power of the unit is switched off (including Auto Power
Off), the current system mode is cancelled, and the unit will be set to the RUN
mode when switched on again. However, the calculation mode, number of decimal
place setting (®8(Z)n), number of significant digits (W®(@)n ), and angle unit (Deg,
Rad, Gra) will be retained in memory.

*To return to standard operation (initialized state) press (COMP mode) —
Mog(1) (RUN mode) — (Norm mode).

gNumber of input/output digits and calculation digits

«The allowable input/output range (number of digits) of this unit is 10 digits for

2 mantissa and 2 digits for an exponent. Calculations, however, are internally
performed with a range of 12 digits for a mantissa and 2 digits for an exponent.

3x 1087~

EEEEDE 42857. 14286
ArEeNEERIEEEDE @. 1428571

*Calculation results greater than 1070 (10 billion) or less than 10-2 (0.01) are
automatically displayed in exponential form.

123456789 x 9638 =

@EEFEE] 12+ Exponent
%@@ 1. 189876532 —1Mantissa

Once a calculation is completed, the mantissa is rounded off to 10 digits and
displayed. And the displayed mantissa can be used for the next calculation.

3x105+7=

BER @R 42857. 14286
202EEE: @. 14286

*Values are stored in memory with 12 digits for the mantissa and 2 digits for the
exponent.



BOverflow and errors |
If the calculation range of the unit is exceeded, or incorrect inputs are made, g
error message will appear on the display window and subsequent operation wj
be impossible. This is the error check function. The following operations will resyj
in errors: .
(1) The answer, whether intermediate or final, or any value in memory exceeds
the value of +9.999999999 x 10%.
(2) An attempt is made to perform functional calculations that exceed the inpy;
range. (See page 181.)
(3) Improper operation during statistical calculations.
(Ex. Attempting to obtain X or xo» without data input.)
(4) The capacity of the numeric value stack or the command stack is exceedeg,
(Ex. Entering 23 successive ((’s followed by 2E33E34E3)
(5) Even though memory has not been expanded, a memory name such as Z 12
is used. (See page 41 for details on memory.)
(6) Input errors are made.
(Ex. 5E3E33[Es)
(7) When improper arguments are used in commands or functions that require
arguments. (i.e. Input of an argument outside of the range of 0~ 9 for Sci or Fix)

The following error messages will be displayed for the operations noted above:
(1)~ (3) Ma ERROR
(4) Stk ERROR
(5) Mem ERROR
(6) Syn ERROR
(7) Arg ERROR

Besides these, there are an ‘“‘Ne ERROR”’ (nesting error) and a ‘‘Go ERROR”,

These errors mainly occur when using programs. See page 113 or the Error
Message Table on page 179. :

gNumber of input characters

This unit features a 127-step area for calculation execution.

One function comprises one step. Each press of numeric or £3, =Z and B3
keys comprise one step. Though such operations as ER&) require two key

operations, they actually comprise only one function and, therefore, only one step.

These steps can be confirmed using the cursor. With each press of the (&) or

key the cursor is moved one step. .

Input characters are limited to 127-steps. Usually the cursor is represented_ by

ablinking “__"", butonce the 121st step is reached the cursor changes to a blink-

ing “W”. Ifthe I’ appears during a calculation, the calculation should be divided

at some point and performed in two parts.

«When numeric values or calculation commands are input, they appear on the dis-
play window from the left. Calculational results, however, are displayed from the

right.



>

B Graphic and text displays

This unit has a graph display for production of graphs, as well as a text display
for production of formulas and commands. These two types of display contentg
are stored independently of each other.

Switching between graph and text displays is performed using the T key. Each
press of switches from the current type of display to the other.

(Text display)

(vt sim) (P (X ) ]
sin X_
(Graphic display)
EXE| Q te
(Text display)
i
done
(Graphic display)
6T 2 t:

Operations to clear the display depend upon the type of display being shown:
Graphs: [ Cs)Ee
Text:

Pressing the @8 key causes a cleared text display to appear if pressed during a
graph display.

-corrections
»To make corrections in a formula that is being input, use the and keys
to move to the position of the error and press the correct keys.

To change an input of 122 to 123:

D@ 122_
Tee
K 123_

To change an input of cos60 to sin60:
Eesi(e](0) cos B@_
cos B0
(sin sin 60

*If, after making corrections, input of the formula is complete, the answer can be
obtained by pressing B8. If, however, more is to be added to the formula, advance
the cursor using the (&) key to the end of the formula for input.

«|f an unnecessary character has been included in a formula, use the (&) and
keys to move to the position of the error and press the key. Each press of
will delete one command (one step).

To correct an input of 369 x x 2 to 369 x 2:

BEE] X x [B 369%x%X2_
369x%2




olf a character has been omitted from a formula, use the () and () keys to move
to the position where the character should have been input, and press fol-
lowed by the @) key. Press EiF)[) and insertions can be subsequently performed
as desired.

To correct an input of 2.362 to sin2.362

2OEEE) 2. 362 _
EEEEE 5. 362

(SHF) vs) 2.362

sin 2.362

*When are pressed, the letter at the insertion position is surrounded by
«“r' 7+ and blinks. The insert function is activated until you press &, B, or @B,
or until you perform SR8 again.

EMemory

This unit contains 26 standard memories. Memory names are composed of the
26 letters of the alphabet. Numeric values with 12 digits for a mantissa and 2 digits
for an exponent can be stored.

To store 123.45 in memory A:

DREEREEENR) 123. 45>A_
123. 45

Values are assigned to a memory.using the =] key followed by the memory name.

To store the sum of memory A +78.9 in memory B:

EREGDEOEEEE) A+78. 8-B_
EE] 202. 35
To add 74.12 to memory B:
EREBDHODZEEE B+74. 12-B_
278. 47
_38_

«To check the contents of a memory, press the name of the memory to be checked
followed by Ed.

EEEE |

123. 45

«To clear the contents of a memory (make them 0), proceed as follows:

To clear the contents of memory A only:

@=)wmm(a)Eg Q.
To clear the contents of all the memories:

SHIFT) (el Mcl_

EG) Q.

oTo store the same numeric value to multiple memories, press (i@ followed by (=].

To store a value of 10 in memories A through J:

DOEEDENEEE 10-A~d_
10.




EMemory expansion

Though there are 26 standard memories, they can be expanded by changing
program storage steps to memory. Memory expansion is performed by convert-
ing 8 steps to one memory.

*See page 116 for information on the number of program steps.

Number of memories 26| 27| 28 .. 36| .. 74 | ... 76
Number of steps 400 | 392 |384 | ... |320| .. 16| ... 0

Memory is expanded in units of one. A maximum of 50 memories can be added
for a maximum total of 76 (26 + 50). Expansion is performed by pressing [, fol-
lowed by (5], a value representing the size of the expansion, and then 8.

To expand the number of memories by 30 to bring the total to 56:

OO [Defm 3@_ B
G w56 s-160 |
=t

T -
Current number of remaining
steps

Number of memories

The number of memories and number of remaining steps are displayed. The num-
ber of remaining steps indicates the current unused area, and will differ accord-
ing to the size of the program stored. To check the current number of memories,
press g, followed by (5] and then 8.

ozl ) B

To initialize the number of memories (to return the number to 26), enter a zero
for the value in the memory expansion sequence outlined above.

EEOES [v—26 sS-400 |

*Though a maximum of 50 memories can be added, if a program has already been
stored and the number of remaining steps is less than the desired expansion, an
error will be generated. The size of the memory expansion must be equal to or
less than the number of steps remaining.

*The expansion procedure ( (=) expansion value) can also be stored as a
program.

[Mv-56  s-160@ |

e Using expanded memories

Expanded memories are used in the same manner as standard memories, and
are ref'erred to as Z[1], Z[2], etc. The letter Z followed by a value in braékets
indicating the sequential position of the memory is used as the memory name
(Brackgts are formed by (] for “[” and for *“]”.) After the number o%
memories has been expanded by 5, memories Z[1] through Z[5] are available
The use of these memories is similar to that of a standard computer array, witk;

a subscript being appended to the name. For more information concerning an
array, see page 131. '



2.1 Basic Calculations

2.2 Special Functions -

2.3 Functional Calculations

2.4 Binary, Octal, Decimal, Hexadecimal Calculations
2.5 Statistical Calculations



T

oFor mixed arithmetic operations, multiplication and division are given priority over
\ addition and subtraction.

Manual Calculations

Example Operation Display
Basic Calculations 375%6-3 ID5E6E 3.
B Arithmetic operations 7x8-4x5=36 7R884E356 36.
*Arithmetic operations are performed by pressing the keys in the same sequence
as in the formula. 1+2-3%x4+5+6=6.6 10320383485666 6.6
*For negative values, press BA)(©) before entering the value.
Example Operation Display icul
i tions
234+4.5-53= —255 23€94.5@536 _255 mparenthesis calcula
Example Operation Display
56 X (—12)+ (— 2.5)=268.8 56 BEN O 12E@END) 100—(2+3)x4=80 1008(02633DR4E3 80.
2.5 268.8
12369 123693 2+3x(4+5)=29 2E3EO4E 5 2
X 7532x74103= 375323 12 ing i i i
«Closed parentheses occurring immediately before operation of
6.903680613x 102 741031 6.903680613 the B kzy may be omitted, no matter how many are required.
(6903680613000)
*Results greater than 10° (10 billion) or less than10~2 (0.01) are _ 65.
displayed in exponential form. (7-2)% (8+5)=65 O7820[C8EA5E
*A multiplication sign E3 occurring immediately before an open
parenthesis can be omitted.
(4.5%x107°)x(-2.3x10"7) 4.59753EN[)2.3 B9 -0 .
=-1.035x107° ERE 796 -1.035 - =
(~0.001035) (NORM 1) 10-(2+7x(3+6)}=—55 10@002E37(03E360RS 55.
*Henceforth, abbreviated style will not be used in this manual.
(2+3)x 10 =500 [O2E330)3 192 500.
*The correct result cannot be derived by entering (02E33(ED2. 2x3+4_ 5. 314)+5=2 (0203303456 2.
Be sure to enter 1 between the @ and in the above 5
example. 6+6x8
%ﬁmﬂ-s‘% 0503663603808 8125
X
[O15634E312R330)69 0.
(1x10%)+7=14285.71429 105@ 768 14285.71429 (15401268
5y . (1.2x10') - {(2.5x 10%°) 1.2919@(02.569 18
(1x10%)+7-14285 3 ® 205338310008 4.5
=0.7142857 10587814285 0.7142857 ><1—06]=4.5><10
*Internal calculations are calculated with 12 digits for a mantissa,
and the result is displayed rounded off to 10 digits. Internally, 6
however, the mantissa of thle result is 12 digits. m=0-3 6E(04E350)6 0.3

*The above is the same as 6lﬂ455-

—44- —45-—




EMemory calculations

*The contents of memories are not erased when power is off. They are cleareq
by pressing followed by (e} and then Eg).

Example Operation Display

9.874=)mm(A)Eg 9.874
9.874x7=69.118 (Ow(2) E3 7 B 69.118
9.874 x 12=118.488 HAIEI 1269 118.488
9.874 X 26 =256.724 W(2)EI26 9 256.724
9.874 x 29 = 286.346 (oA EI 2965 286.346

*The & key is used to input numeric values in memory. (Clear-

ing a memory before input is not required, because the previ-

ous value in the memory will be automatically replaced with the

new value.)

23+9=32 23039 ERg 32.
53-6=47 53@66 47.
—) 45%x2=90 () (B 638 (g (=) () (B) B 79,
99+3=33 458329 90.
Total 22 ) (6] ) ) =) (i (B) B2 -1,
. 99336 33.
(o) () €3 () =) (i (B) B2 22,
12x(2.3+3.4)—5=63.4 2.3033.40HE)E 5.7
120N GE)ER5E 63.4
30x(2.3+3.4+4.5) 15 450 EEEE 45

X4.5=238.5 30B3OHEREED)
815 (H)Es 238.5

*Multiplication signs (x) immediately before memory names can

be omitted.
—46-—

gspecifying the number of decimal place_s, the number

of significant digits and the exponent display

«To specify the number of decimal places, press followed by (7], a value
indicating the number of places (0—9) and.then 9.

«To specify the number of significant digits, press followed by ., a value
indicating the number of significant digits (0—9 to set from 1 to 10 digits) and
then 9. . '

oPressing the @4 key or followed by @ will cause the exponent display for
the number being displayed to change in multiples of 3 3 o

«The specified number of decimal places or number of significant digits will not
pe cancelled until another value or is specified u§ing Fhe sequence: (g,
@, B8 (Specified values are not cancelled even if power is switched off or another
mode (besides #(8)) is specified.) 3 N .
+Even if the number of decimal places and number of significant dlgnts are speci-
fied, internal calculations are performed in 12 digits for a mantissa, and. !he
displayed value is stored in 10 digits. To convert these values to the specified
number of decimal places and significant digits, press followed by (k] and
*t\r/]:; cgnot specify the display format (Fix, Sci) while the calculator is in the BASE-N
mode. Such specifications can only be made if you first exit the BASE-N mode.

Example Operation Display
100+~ 6=16.66666666 ... 100E366E8 16.66666667
Fix
(Four decimal places specified.) (8 (7] 4 B8 16.6667
(Specification cancelled.) (w8 (9)(Ex) " 16.66666667
Sci 01
(Five significant digits specified.) (o) (@) 5 [ 1.6667
(Specification cancelled.) (v (8) (B8 16.66666667
*Values are displayed rounded off to the place specified.
2007 x 14 =400 (Three decimal places specified.) (g (7) 3 B8 16.667
Fix
(Continues calculation with 10 digits display.) 2008379 28.571
«= Fix
8.57142857 x _
Fix
149 400.000




Example Operation Display
If the same calculation is performed with the specified
number of digits: Fix
2008976 28.571
(Value stored internally cut off at specified decimal place.) Fix
(57 (o) EE) 28.571
Fix
28.571x _
Fix
14E3 399.994"
(Specification cancelled.) 399.994
123m x 456 = 56088m 123E3456E9 56088.
) 03
=56.088km g 56.088
789 x 0.96 =74.88g 78E30.96 1 74.88
03
=0.07488kg (587) ) 0.07488

'r

Special Functions

mAnswer function

The Answer function stores the result of the most recent calculation. Once a
numeric value or numeric expression is entered and [ is pressed, the result is
stored by this function.

To recall the stored value, press the [ key. When (&g is pressed, “Ans” appears
on the display along with the Answer function value. The value can be used in
subsequent calculations.

*Since the “Ans” function works just like any other memory, it will be referred to
as “Ans memory” throughout this manual.

123+ 456 =579

789 -579=210

EDEEOEEEE | 579. |
DEEEE |789—Ans_ |
B9 | 210. |

Numeric values with 12 digits for a mantissa and 2 digits for an exponent can
be stored in the Ans memory. The Ans memory is not cleared even if the power
of the unit is turned off. Each time [E8 is pressed, the value in the Ans memory
is replaced with the value produced by the new calculation. When execution of
acalculation results in an error, however, the Ans memory retains its current value.

When a value is stored to another memory using the [ key, that value is not stored
in the Ans memory.

Perform calculation 78 +56 =134, then store the value 123 to

memory A:

DEOEEEE | 134. |
BES)..checkng the comtent o Ans memory | 134. |
DZREEmEEE | 123. |
6 B 134. |




The Ans memory can be used in the same manner as the other memories, thus
making it possible to use it in calculation formulas. In multiplication operations,
the immediately before (s§ can be omitted.

15x3=45

78 x 45 —23 =3487

i
EOEBEE | 45. |
DEEEEEE | 3487.

H Continuous calculation function

Even if calculations are concluded with the key, the result obtained can be
used for further calculations. Such calculations are performed with 10-digit man-
tissa of the displayed value.

To calculate - 3.14 after 3 x4=12:

EERDEE | 2. |
(Continuing) BE)XH)@) l 12. +3. 14_ —I

& | 3.821656051 ]

To calculate 1+3x3=:

EOaRBEE | 1. ]
DBRRE |@. 3333333333 |
(Continuing) EJ(Z)ES |@. 9999999999 |

or "
)

This function cah be used with memory and Type A functions (x2, x-1, x/,
° r 9 see page 30), +, —, x’, and V .

v

T

To store the result of 12 x 45 in memory C:

DEREOEE | 540. |

(Continuing) (=) @®(T) [54@. >C_ |

| 540. |
To square the result of 78 +6=13:

BOEREE | 13. |

(Continuing) | 13. 2_ |

- | 169. |

HReplay function

This function stores the latest formula executed. After execution is complete, press-
ing either the () or (& key will display the formula.

Pressing (2] will display the formula from the beginning, with the cursor located
under the first character. Pressing (& will display the formula from the end, with
the cursor located at the space following the last character. After this, use (2} and
to move the cursor, to check the formula. You can edit numeric values or
commands for subsequent execution.

|

EODEREEERE B 56088. |
[1e3xas8 |

*The formula appears after clearing the display.
B9 | 56088. |
[123x456_ |
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*As with the number of input steps (see page 35), the replay function can accept
input of up to 127 steps.

*The replay function is not cleared even when [ is pressed or when power is turneq
off, so contents can be recalled even after is pressed.

BOEEREEE [123x456_ |
&2 | 56088. |
[_ ]
[1esxas6_ |

*Replay function is cleared when mode or operation is switched.

B Error position display function

When an ERROR message appears, press (& or (] to display the calculation with
the cursor located at the step that caused the error. You can also clear an error
by pressing and then reenter the values and formulas from the beginning.

14+ 0 x 2.3 mistakenly input instead of 1410 x2.3:
EDHRDREORE \
(or (&)

Ma ERROR |
[14+0x2.3 |
[

Cursor indicates where error is
generated

EEmE [14+1@x2.3 |
B9 | 3. 22 |

gMultistatement function

~The multistatement function available in program calculations can also be used
in manual calculations.

~With the multistatement function, muitiple statements are linked together with
"4 colon ((3)) separating them.

oPressing the @4 key after a multistatement is entered causes the entire chain
of statements to be executed from left to right.

sUsing “‘4 "’ (E()) in place of a colon displays the calculation resuit up to the
point that “4”’ is encountered.

6.9x123=2848.7
123 - 3.2=38.4375

DREEENRIE)
DR EI R (A nr(4)
EREEMR

& (848. 7

T
Appears on display when “ 4” is used.

Gg L

«The final result of a multistatement is always displayed, regardless of whether
a “4” symbol is input at the end of the last statement in the chain.
*Consecutive calculations contained in multistatements cannot be performed.
123 x 456 X 5
L— Invalid

[B. 9xA.AT3. 2_ |

38. 4375 |




p2%1 Functional Calculations

B Angular measurement units

*The unit of angular measurement (degrees, radians, grads) is set by pressing

followed by a value from 4 through 6 and then [g.

*The numeric value from 4 through 6 specifies degrees, radians and grads respec.

tively.

*Once a unit of angular measurement is set, it remains in effect until a new unit

is set. Settings are not cleared when power is off.

*You cannot specify the unit of angular measurement (degrees, radians, grads)
while the calculator is in the BASE-N mode. Such specifications can only be made

if you first exit the BASE-N mode.

Example Operation Display
Conversion of 4.25 rad to (wg) (3] BE) ;
degrees 4,25 s fwong) (5] [exe) 243.5070629
Conversion of 1.23 grad to (ioné) (5] (B

radians

1.23EEEE

0.0193207948

Conversion of 7.89 degrees to | [i(&)E8
grads 7.89 (A g (2) e 8.766666667
Result displayed in degrees (vod) (2] (B) :
47.3° +82.5 rad=4774.20181° |  47.3ED82.5 i) (g (5) &) 4774.20181
12.4°+83rad—1.8 gra 12.4638.367MEEE31.8 :
=486.33497° |’ (5uiF) (hoe) (6) ) 486.33497

Result displayed in radians [ood (5] (28
24°6'31" +85.34 rad 24631 (=3 ) g (2)

=85.76077464 rad €385.34 85.76077464
Result disblayed in grads (Hone) (6] (BxE)
36.9° +41.2 rad 36.9 Mol (6B 41.2

=2663.873462 gra (5T o) (5) B 2663.873462

_54 —

@ Trigonometric functions and inverse trigonometric

functions

«Be sure to set the unit of angular measurement before performing trigonometric
function and inverse trigonometric function calculations.
+The operations noted below cannot be performed in the BASE-N mode.

sin~'0.5=30°

Example Operation Display
sin 63°52741” =0.897859012 |FEH@Ed — “@”
En63F952F141 0.897859012
c0s <—7r3— rad) =0.5 FREEd — “B”
EO0ENmE30IE 0.5
tan(-35gra) = -0.612800788 | E¥(E)EE —~ “[@”
EENE)35E9 -0.612800788
2.sin 45° X cos 65° rg(@)Ees — “@”
=0.5976724775 2E3En 45 E3e965 9 0.5976724775
1
I——— Can be omitted.
1
- 1.732050808
cot30° = an30° 1830309
=1.732050808
™ 1 [ ”
sec (5 rad ) =———=—or pgE)Es —» “ A
(5) _oeelared 1 BEUMDEE 2.
cosec30° =siT:303_= 2 @ > “B”
186En30E9 2.
EmED0.5 6 30.
)

(Determines x for sinx =0.5)

Can be entered as .5.

cos"—\/-z_2—=0.7853981634 rad |EmEE ~ “BA”
- ™ rad ENEOE 26320068 0.7853981634
R QD 0.25
tan~'0.741 = 36.53844577° E@E — “B”
=36°32"18.4" #MEn0.7416 36.53844577
36°32’18.4”
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*If the total number of digits forldegrees/ minutes/seconds ex-
ceeds 11 digits, the high-order values (degrees and minutes)
are given display priority, and any lower-order values are not
displayed. However, the entire value is stored within the unit

as a decimal value.

2.5x(sin~'0.8—-cos~'0.9)

=68°13"13.53"

2.5R3OE)0.8 6

@M ED0.9 D) EsEE

68°13°13.53”

B Logarithmic and exponential functions
*The operations noted below cannot be performed in the BASE-N mode.

3

Example Operation Display
log 1.23 (log101.23) (g 1.23E9 0.0899051114
=8.99051114x 1072
In90 (loge90) = 4.49980967 (m90 4.49980967
log456 -+ In456 9456 (45669 | 0.4342944819
=0.4342944819
(log/In ratio = constant M)
4*=64
x-log 4=log 64
_log 64
*=Tog 4 =3 96494 E3

10"2% = 16.98243652

Emie31.2369

(To obtain the anti-logarithm of common logarithm 1.23)

e45=90.0171313

E(E34.569

(To obtain the anti-logarithm of natural logarithm 4.5)

10*ee % +1.2.10%°
=422.5878667

5.62%=52.58143837

__ 1
V123 (=1237)
=1.988647795

63 4 BER &N 463
1.20360@2.369

5.6272.32

76012368

16.98243652

90.0171313

422.5878667
52.58143837

1.988647795

78-23)"?
=1.305111829 x 102

2+3xV64 —4=10
*x” and ¥/~ given calculation

2% 3.46+87) = 3306232.001

[M78@230)@EM) 12

20333 D64E4E8

priority over x and +.

2E33.4@[Q5636.70)k

-21
1.305111829
10.

3306232.001

EHyperbolic functions and inverse hyperbolic functions
«The operations noted below cannot be performed in the BASE-N mode.

Example

Operation

Display

sinh 3.6 = 18.28545536
cosh 1.23=1.856761057
tanh 2.5=0.9866142981

cosh 1.5—sinh 1.5
=0.2231301602
=e—1.5

(Proof of coshx * sinhx= € X
sinh~'30 = 4.094622224

cosh™" @%) —~0.7953654612

Determine the value of x when tanh 4x=0.

i) 3.6 &)
fwEd1.23 09
(2,56

ErE 1.5 @EED1.569
(Continuing) (In) (Ang)[ExE)

(e) &) (i) 30 (B2
(w6 (O 20 @ 1506

88

18.28545536
1.856761057
0.9866142981

0.2231301602
-1.5

4.094622224

0.7953654612

tanh~'0.88
x= S EHE)0.88 E3 4T 0.3439419141
=0.3439419141
sinh~'2xcosh™'1.5 (rye) (80P s15) 2 (23 () (S80°T) (o)
=1.389388923 1.56g 1.389388923
) /4
sinh ‘<?)+tanh 1<?) RERNEO2E30e
=1.723757406 () ) ) (O 4 €3 5 D ED 1.723757406
_57_



ECoordinate transformation
«Your calculator lets you convert between rectangular coordinates and polar coor-

dinates.

esRectangular coordinates

ePolar coordinates

eCalculation results are stored in variable memory | and variable memory J.
Contents of variable memory | are displayed first. To display contents of memory

J, press ([H(1)Es.
| J
Pol r 0
Rec X y

eWith polar coordinates, 6 can be calculated within a range of —180°<6=180°.

The calculation range is the same for radians and grads.

«The operations noted below cannot be performed in the BASE-N mode.

Example

Operation

Display

If x=14 and y=20.7, what are
r and 0°7?

If x=7.5 and y= —10, what
are r and 6 rad?

If r=25 and 6=56°, what are
x and y?

@ ~ “B”
& (Ea0 14 & (] 20.7 D)E9
(Continuing) (AP (3] ([ExE)

@@ — 13 m "
EE 7.5 Er ()
)10 0)Ee
(Continuing) (FW(J) [

@y ~ “@”
) Rec) 25 67 () 56 DJES
(Continuing) [P (3) B

24.98979792 (r)
55.92839019
55°55°42.2”° (6)

12.5 (1)
~0.927295218 (f)

13.97982259 (x)
20.72593931 (y)

mOther functions (V , x%, x™", x!, %, Ran#, Abs, Int, Frac)

«The operations noted below cannot be performed in the BASE-N mode.

Example Operation Display
V2 +V5=3.65028154 B2E3)569 3.65028154
22132 +42+52=54 2 @33 @34 e
5 kg 54.
1
T 12 akieal — Elra]eea[Gs 12.
3 4
8I(=1X2X3X..... x8) 8ENEE 40320.
=40320
336 x 42X 49=42 ENEIO36E342E349
03(GT] 42,
Random number generation
(pseudorandom number from 0.000
t0 0.999) FEIED | (ex) 0.792
[132-52+.32+42=17 D013 @EsE0a0
(03 =E34 @DIE™ 17.
{1 -sin?40° = 0.7660444431 FEE@E - ‘B
=c0s40° BOO1@0E400)
=0]Ed 0.7660444431

(Proof of cosf =1 -sin2f)

111 1
o1t 21t 6l + g =0-5430803571

(Continuing) (SHIF) (cog) (Ans)(ExE)

2@ 4 @D
6N EEEI 8 EHEEE

40.

0.5430803571

2 13 ” .
If r=4.5 and §=77rad, what FEeg — “ & What is the absolute value of 677 (s (oe) (O 3 EB 4 DI B8) 0.1249387366
are x and y? G Rec)4.5EI()(0263 the common logarithm of §?
BEODDE -2.25 () 02 4
(Continuing) EH(IED | 3.897114317 (y) |logy | =0.1249387366
-58- 59—
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T

0.25

—1a1a410.

13.60.

1.6.

14547.

\;Vgr:)eg is the integer part of 6 g (07800 E 96 DI 81, 1,05=0.25 16328356
96 ? «Calculations containing both fractions and decimals are calcu-
lated in decimal format.
What is the fraction part of el 78008396 DIEE 0.25
7800, ;451 1@3B@MmO4IB50
96 gx(—‘s‘)‘e—“ 10 5@6E
What is the aliquot part of 25125491398321418 1173549,
2512549139 + 21417 ERFEEE0251254913963 g o1,1.,1.18 1220313031248
2141 0.99953 | 273 60 1856
1
MFractions 3=% Q1@20=@3E
eFractions are input and displayed in the following order: integer, numerator, 3
denominator.
1 5 1@013831 406
Example Operation Display T 13
2 .1 .13 E
§+3Z_35 2(%)5E3306Y 1849 3413420, )
. ) «Eractional calculations can be performed by using parentheses
=3.65 (Conversion to decimal) 3.65 in the numerator or denominator.
*Fractions can be converted to decimals, and then converted
back to fractions.
456 11
3W=8§ (Reduced) 32456878 8111413,
(Continuing) 115413,
*Fractions and improper fractions which can be reduced become
reduced fractions when a calculation command key is pressed.
Press (e to convert to improper fraction.
I I
2578 = 4572 —04
=6.066202547 x 104 122578631 24572E1 6.066202547
(NORM 1 mode)
*When the total number of characters, including integer, numer-
ator, denominator and delimiter mark exceeds 10, the input frac-
tion is automatically displayed in decimal format.
1
— 60— -61—
L




Binary, Octal, Decimal, Hexadecimal
Calculations

eBinary, octal, decimal and hexadecimal calculations, conversions and logical oper-
ations are performed in the BASE-N mode (press (dE3).

*The number system (2, 8, 10, 16) is set by respectively pressing BN, [0, BE) or
@ followed by E8. A corresponding symbol — “b”, “0”, “d” or “H” appears
on the display. .

*Number systems are specified for specific values by pressing (s, then the number
system designator (b, o, d, or h), immediately followed by the value.

eGeneral function calculations cannot be performed in the BASE-N mode.

«Only integers can be handled in the BASE-N mode. If a calculation produces
a result that includes a decimal value, the decimal portion is cut off.

«Octal, decimal and hexadecimal calculations can be handled up to 32 bits, while
binary can be handled up to 12 bits.

—

Number system Number of digits displayed
Binary Up to 12 digits

Octal Up to 11 digits

Decimal Up to 10 digits
Hexadecimal Up to 8 digits '

The total range of numbers handled in this mode is 0, 1,2, 3, 4,5, 6,7, 8, 9,
A, B, C, D, E, F. If values not valid for the particular number system are used,
attach the corresponding designator (b, 0, d or h), or an error message will appear.

Number system Valid values

Binary 0,1

Octal 0,1,2,3,4,5,6,7

Decimal 0,1,2,3,4,5/6,7,8,9

Hexadecimal 0,1,2,8,4,5,6,7,89,A,B,C,D,E, F

«Negative numbers in binary, octal and hexadecimal are expressed as two’s
complements.

«To distinguish the A, B, C, D, E and F used in the hexadecimal system from
standard letters, they appear as shown in the chart below.

Key Display
(= @) A
(= &) 1B
© (= bA) c
@ (= () D
(= [9) E
() (= [an) F
«Calculation range (in BASE-N mode)
Binary Positive :011111111111=zx=0
- Negative : 111111111111 =x= 100000000000
Octal Positive : 17777777777=x=0
Negative : 37777777777 = x= 20000000000
Decimal 2147483647 = x= — 2147483648
Hexadecimal Positive : 7FFFFFFF=zx=0
Negative : FFFFFFFF =x= 80000000

eYou cannot specify the unit of angular measurement (degrees, radians, grads)
or the display format (Fix, Sci) while the calculator is in the BASE-N mode. Such
specifications can only be made if you first exit the BASE-N mode.



M Binary, octal, decimal, hexadecimal conversions

Example Operation Display
What are the decimal values po) @@ — ‘““BASE-N"
for 2A 16 and 274g? - g
d
EAm2AED 42
d
ENE2746 188
What are the hexadecimal FeEd — “H” H
values for 1231¢ and 10105? () 123 ) 0000007B
H
&M ([)101069 0000000A
What are the octal values for |8 — “‘0”’ R
1546 and 11002? MM 15E9 00000000025
hd o
() 110063 00000000014
What are the binary values for - “b” ' b
3610 and 387 16? @ME)366 | 000000100100
b
&#Mh)3B7 69 001110110111
HNegative expressions
Example Operation Display
mEEy — “BASE-N"
How is 110010, expressed as - "b” b
a negative? . Fg 1100109 111111001110
How is 72¢ expressed as a - “o” o
negative? =726 37777777706
How is 3A1 expressed as a - “H” H
negative? =3AE FFFFFFC6

@ Basic arithmetic operations using binary, octal,
decimal and hexadecimal values '

Example Operation Display
oG — ‘‘BASE-N”’

101112+ 110102=110001> - “b” b
10111€311010& 000000110001
B47 16— DF 16=A6816 )R — “H” H
B47@DF 8 00000A68
H
1235 x ABC 16=37AF4 ¢ Em(]123E3ABCE 00037AF4
=228084 d
* = 228084
d
1F2D 16— 10010=7881 10 Emh)1F2DE3 1009 7881
=1EC9 H
* e 00001ECO
76548+ 1210=334.3333333 19 - “d” d
=516, @ME)7654E3 1263 334
o
([T} 00000000516

*Calculation results are displayed with the decimal portion cut off.

123410+ 1EF 15+ 245 G (d]) 1234 EAEF(h)
- o
=23524 1EF@24E | 00000002352
=1258 19 d
(Dec) 5} 1258

*For mixed basic arithmetic operations, multiplication and divi-
sion are given priority over addition and subtraction.
1




B Logical operations v
Logical operations are performed through logical products (and), logical sums (or),
negation (Not), exclusive logic sums (xor), and negation of exclusive logical sumg
(xnor).

Y

mStatistical Calculations

gStandard deviation

+Standard deviation calculations are performed in the SD1 mode (FugE]). “‘SD1”’
appears on the display.

«Before beginning calculations, the statistical memories are cleared by pressing
followed by (§d and then [EBg.

o|ndividual data are input using 7).

+Multiple data of the same value can be input either by repeatedly pressing
or by entering the data, pressing i, followed by (5], that represents the number
of times the data is repeated, and then [01).

+Standard Deviation

Example Operation Display
rog@@ — ‘“‘BASE-N”

1916 AND 1A15=184¢ @ - “H” _—-
194 1A[EE 00000013
11102 AND 36g=11102 - “p” ’ R
1110ED(C)36EE | 000000001119
23g OR 613=63g @ - “0” .
23(161 00000000063
12016 OR 11012=12D+¢ @ - “H” "
1200EA(B] 11016 00000120

10102 AND (A1s OR 716) hd “b”
=1010; 1010@I(QEmmEIA () b
MM 700Ee 000000001010
516 XOR 316=616 FedEd — “‘H” -
5 [ o) 3 B8 00000006
© 2As5 XNOR 5D = FFFFFF8816 | mE@ — “H” )
2 A @ (o) 5D ) FFFFFF88
" Negation of 12345 — " .
Ne§ 1234 B 37777776543
Negation of 2FFFED ¢ - “H” ) "
~J2FFFED [ FFD00012

_66_

n 5 Using all data from a finite popu-
Y (xi—Xx ) 2 _ 2 lation to determine the standard
on= i= 1(x' X ) — rx (E X ) / n deviation for the population
n n
n —\2 Using sample data from a popu-
i — — ation to determine the standar:
L (xi—X) Lx2—(Ex)3n | lation o determine the standard
On-1= i=1 = deviation for the population
n—1 n—1
*Mean
n
— i§1xl Xx
X = = —
n n

*The values for n, £x, and L x? are stored in memories W, V, and U respectively,
and can be obtained by pressing followed by the memory name and then [Ex)
(i.e. ENWIED).

Example

Data 55, 54, 51, 55, 53, 53,
54, 52

Operation Display

(E[EE]

(Clears memory)
550154070510715507
5307154152 07 52.

*You can press the function keys to obtain results in any.
sequence.

(Standard deviation o) (SHiFT) from) (Exe)
(Standard deviation on-1)
|

1.316956719
1.407885953




To calculate the deviation of
the unbiased variance, the
difference between each da-
tum, and mean of the above
data

To calculate x and on-1 for the
following data

Class no. | Value | Frequency
1 110 10
2 130 31
3 150 24
4 170 2
5 190 3

(Mean x) @@

(Number of data n) (PR (W) (g
(Sum total Lx) [R(V)EE

(Sum of squares Lx?) (W)
(Continuing)
55@ENEIEY

54 B6 (Z)Ee

51 @& E)E

(677 (S )
110811061
130@mCEI31
150&0(5]24 01

1700007
1900TRIEY

R W)Ed

G (Z)EE

(6T GEomd ()

53.373

8,

427,

22805,
1.98214285,;
1.625

0.625

-2.37

110,

130,

150,

170.

190,

70,
137.7142857
18.42898069

*Erroneous data clearing/correction I (correct data operation: 51[01)

MIf 5007 is entered, enter correct data after pressing [€d.

(@ If 4967 was input a number of entries previously, enter correct data after press-

ing 49(cy.

*Erroneous data clearing/correction II (correct data operation: 1306#F(3]31[D)

M®If 12068(3) is entered, enter correct data after pressing @8.

®@If 120EM(G]31 is entered, enter correct data after pressing @8.
®If 120EM(G)300T is entered, enter correct data after pressing [cU.
@If 120@M(G)3007) was entered previously, enter correct data after pressing

120 (G]30(u.

Y

@Regression calculation

«Regression calculations are performed in the LR1 mode (Fxg@). “‘LR1” appears
on the display.

«Before beginning calculations, the tabulation memories are cleared by pressing

) followed by [d and then [Eg.

eIndividual data are entered as x data B3] y data o7).

sMultiple data of the same value can be entered by repeatedly pressing b1. This
operation can also be performed by entering x data (3] y data G (3] followed
py a value representing the number of times the data is repeated, and then (1.

«/f only x data is repeated (x data having the same value), enter (3] y data
or B (2] y data @R followed by a value representing the number of times
the data is repeated, and then [01).

o/f only y data is repeated (y data having the same value), enter x data [T or x
data E#)(G] followed by a value representing the total number of times the data
is repeated, and then [oT).

o Regression
The following are the formulas the unit uses to calculate constant term A and regres-
sion coefficient B for the regression formula y=A+Bux.

Constant term of regression  Regression coefficient of

formula regression formula
A= Ty—-BXx B= neXxy—XxXy
n nex2—(Xx)?

eEstimated value £, and y based on the regression formula can be calculated using
the following formulas:
y—A
B
(To obtain the estimated value $, is used, and to obtain estimated value
£, is used.)
sThe correlation coefficient r for input data can be calculated using the following
formula:
r= neXxy—XxLy
{(nEx?~(Ex)} (nEy?~(Zy))

J=A+Bx %=

*The values for n, £x, £x2, £xy, Ty, and Ly? are stored in memories W, V, U,
R, Q and P respectively, and can be obtained by pressing followed by the
memory name and then 9 (i.e. [PWW)EE).



ELinear regression

Example Operation Display
*Relationship between temper- ]+ |
ature and the length of a
steel bar ) (Sl &)
(Clears memory)
Temperature Length 10&m(3)100363 10,
10°C 1003mm 156100550 15,
L]
15°C 1005mm 20@R(1010ED 20,
e o 25@m©)1011 2.
30°C 10142: 30&m(1101460 do.
(Constant term A) [hF)(A)EE) 997.4
(Regression coefficient B)
The data in the above table FE)EY 0.56
can be used to obtain the :
terms of the regression for- (Correlation coefficient r) i) (F) EXE) 0.9826073689
mula and the correlation coeffi- (Length at 18°C) 18 [A)(F) ([ 1007.48
cient. Based on the regression (Temperature at 1000mm)
formula, the estimated length
of the steel bar at 18°C and 1000EM(E)ES 4.642857143
the temperature when the bar (Critical coefficient) 5T (T) () E€) 0.9655172414
is 1000 mm long can be calcu- (Govariance)
lated. The critical coefficient
(r?) and covariance O (R) @ W EI
Exy—nof.f @@mam@@
<__.__..n — ) 8106 35,
can also be calculated.

.Logarithmic regression

oThe regression formula is y=A+B-inx. Enter the x data as the logarithm (In)
of x, and the y data inputs the same as that for linear regression.

+Estimated values %, and y based on the regression formula can be calculated
using the following formulas:

. -A
r=on(222)

«The same operation as with linear regression can be used to obtain the regres-
sion coefficient and for making corrections. To obtain the estimated value 7,
@x@@ is used, and to obtain estimated value £, y#1(Z)ExE 6 (€8 is

used.
Furthermore, Lx, Lx? and Ixy are obtained by Einx, E(Inx)?, and Zinxey

respectively.

$=A+Belnx

*Erroneous data clearing/correction (correct data operation: 106H(>]1003(D)
@ If 11@M(3)1003 is entered, enter correct data after pressing @8.
@If 11EM(3)1003ED is entered, enter correct data after pressing [€U.
@ If 11@M()1003ET was entered previously, enter correct data after pressing
11&m(]1003(c.

Example Operation Display
yi (oo 3
1.6 ) (S @)
23.5 (Clears memory)
38.0 m29&A(>]1.607 3.36729583
:6-3 [W506m()23.5070 3.912023005
8 [@74E03)38.060 |  4.304065093
The data in the above table [@103@M(:146.400 4.634728968
can be used to obtain the (m118E#M(:]48.907 4.770684624
oS o e corraiation bosff (Constantte &
cient. Based on the regression Sn(A)es —111.1283976
formula, estimated value y can (Regression coefficient B)
be obtained for xi=80, and EIE)E 34.02014749
.eSﬁ"_‘atzdf vall’{e_); 3can be (Correlation coefficient r)
obtained for yr=/3. EROES | 0.9940139464
(9 when xi=80) (In) 80 & ()& 37.94879482
(% when yi=73)
73 F(2)Es ) (3 A BE) 224.1541314



HMExponential regression
eThe regression formula is y=A-e®* (Iny=InA+Bx). Enter the y data as the
logarithm of y(In), and the x data the same as that for linear regression.
eEstimated values £, and § based on the regression formula can be calculateqd
using the following formulas:
Iny—InA
B
eCorrection is performed the same as in linear regression. Constant term A s
obtained by G & (AIEE, estimated value j is obtained by x & () e (e
@9@8, and estimated value £ is obtained by (n)y&mZ)Ed. Ly, £y and Lxy are
obtained by Ziny, I(Iny)? and X x-Iny respectively.

)’J:A-eex X=

@ Power regression

eThe regression formula is y=A+x® (Iny=InA +Blnx). Enter both data x and ¥y
as logarithms (In).

Estimated values %, and y based on the regression formula can be calculated
using the following formulas:

. < Iny—InA )

X=exp| ————

B

eCorrection is performed the same as in linear regression. Constant term A is
obtained by €A (A)EE, estimated value  is obtained by (i) x5 ) 5 &
@EIEE, and estimated value £ is obtained by (in) y ) (Z) e EM €@ AED. ©x,
£x? Ty, Ly? and Lxy are obtained by Einx, Z(Inx)2, Ziny, £(Iny)? and ZinxsIny

$=AexB

Example Operation Display
xi yi (O] =
6.9 21.4 FEIES
12.9 15.7 (Clears memory)
19.8 12.1 6.9Em( )} 21.407) 6.9
26.7 8.5 12.96A(HM15.700 12.9
351 52 19.8EADm@12.1 19.8
The data in the above table 26.7Em()()8.507 26.7
can be used to obtain the 35.1&0(])5.207 35.1

terms of the regression for-

mula and the correlation coeffi-

cient. Based on the regression
formula, estimated value y can
be obtained for xi=16, and
estimated value x can be
obtained for yi=20.

(Constant term A)
e ED(RED

(Regression coefficient B)

SHiT) (B (ExE)

(Correlation coefficient r)

EROES
(¥ when xi=16)

1 6 (550 (3] (o) D) ) o) )

(% when yi=20) (in) 20 ) (Z)Ex)

30.49758742

—0.049203708

—0.997247351

13.87915739
8.574868046

respectively.

Example Operation Display
xi yi (rove) 3
28 2410 (stiFD) Sel %)
30 3033 (Clears memory)
33 3895 m)28Em()m2410 07 3.33220451
gg g‘;?; ()30 & (7)) 3033 @0 3.401197382
() 33 G (3) (1) 3895 [07) 3.496507561
The data in the above table [)356M( ) 4491 3.555348061
can be used to obtain the (M 38&M(Im571707 3.63758616
terms of the regression for- (Constant term A)
mula and the correlation
coefficient. Based on the or) e ) () & 0.2388010829
regression formula, estimated (Regression coefficient B)
value y can be obtained for e (B) ) 2.771866148

xi=40, and estimated value £
can be obtained for yi=1000.

(Correlation coefficient r) [stiF) () (Exg)

(¥ when xi=40)

[ 4060 P @ Ee e
(% when yi=1000)

(1000 ER@EE
MEmE

0.9989062562

6587.674743

20.26225659




Graphs

3.1 Built-in Function Graphs

3.2 User Generated Graphs

3.3 Some Graphing Examples

34 Single-Variable Statistical Graphs
3.5 Paired-Variable Statistical Graphs

The innovative graphing function of this calculator employs a dot display
that gives you detailed representation of mathematical functions and statis-
tics. In addition to using the built-in functions, you can also graph any func-
tion by simply inputting its formula. Graphing commands can be used alone
(direct input) or within programs.

For the sake of simplicity, the examples in this section show direct input
graphing commands. For full details on using graphing commands within
programs, see page 137.

L




Graphs

3-1

Built-in Function Graphs

—

The COMP mode of the RUN mode should be used when graphing functions,
Some graphs can be produced in the SD and LR modes, but certain graphs can-
not be produced in these modes. The BASE-N mode cannot be used for graphs,

This unit contains a total of 20 built-in graphs making it possible to produce the
graphs of basic functions.

esin *cos etan esin™! ecos™! etan™’
esinh ecosh etanh esinh ™! ecosh™' etanh™
e ox? elog eln 10" o

ox 1 3y

Any time a built-in graph is executed, the ranges (see page 78) are automatically
set to their optimum values, and any graph previously on the display is cleared.

Sine curve

(oot s} B

Example 2| y = % graph
Eaiz)Ed

@ Overdrawing built-in function graphs

Two or more different built-in function graphs can be drawn together on the same
display. Since the range for the first graph is automatically set, all sqb§equent
graphs on the same display are produced according to the range of t!'ne first graph.
The first graph is produced by using the previously mentioned operation (= [func-
tion key] E9). . o _

subsequent graphs are produced using the variable X in the operation Ffunc-
tion key] @BXOES. By inputting {P(X) after the function key, the range is un-
changed and the next graph is produced without clearing the existing display
(see page 83).

Overdraw the graph for y=cos x on the graph for y=sin x.

First, draw the graph for y=sin x.

Crast](sin) 5

Next, draw the graph for y=cosx without
changing the existing range.

(o) feos) AP (X E25)

(Note)
Built-in function graphs cannot be used in multistatements (see page 53) and cannot
be written into programs.



User Generated Graphs

Built-in function graphs can also be used in combination with each other. Graph.
ing a formula such as y=2x2+3x—5 makes it possible to visually represent the
solution.

Unlike built-in functions, the ranges of user generated graphs are not set auto.
matically, so graphs produced outside of the display range do not appear on the
display.

—

B Range parameters

After pressing the [fmg key, you can look up and specify the range parameters
for the x- and y- coordinates. Range parameters consist of maximum and mini.
mum values for each axis, as well as their scales (distance between hash marks),

Before drawing a graph, you should first specify range parameters to set the size
i of the graph.

*Range parameter types
Range parameters consist of the following:

Xmin — minimum value of the x-axis
Xmax — maximum value of the x-axis
Xscl — scale of the x-axis
Ymin — minimum value of the y-axis
Ymax — maximum value of the y-axis
Yscl — scale of the y-axis

eSpecifying range parameters

Whenever you press the [ key (except in the BASE-N mode) the range parameter
settmg screen appears on the display. Enter the value you want to specify for the
displayed parameter and then press (.

Change the range parameters on the left to those on the right.
Xmin: 0 » -5 Ymin: —10 » -5

Xmax: 5 — 5 Ymax: 10— 15
Xscl: 4 — 2 Yscl: 4-> 4
(Fanwe) .
Xmin?
' Q.
_78_

hd

gpecifies — 5 for Xmin.

EMEIE)

&

xmax does not change, so simply press [Ed.

specifies 2 for Xscl.

2)Ee

specifies —5 for Ymin.

ENEEE

gpecifies 15 for Ymax.

DE)Ed

yscl does not change, so simply press Es.

GG

XmL?rp

Xmax? 5.
Xsc1? 4.
Ymin®? 1o.
Ymax"? 10.
Yscl? 4.

|oweee

Inne




*Checking range parameters

Press the key and the range parameter setting screen appears on the dis.
play. Press (g to scroll through the range parameter settings without changing
them.

Range
Xmin?
-B.
E5
Xmax?
8.
g
Xscl?
2]
(g .
Ymin?
-B.
(g
Ymax?
15.
EXE
Yscl?
4,

Press [ to return to the display that was shown before entering the range display.

You can input range parameters as expressions (such as 27) and these expres-

sions are automatically converted to the values.

_80_

r

*The Input range for graph ranges is
9.999999999¢ + 97.

*If you enter a value that is outside the allowable range or if you try to perform
some other illegal operation, an error message appears on the display. When this
happens, press (&) or (3] to display the place in the calculation that caused the
error (Replay function) and make the necessary corrections.

*Inputting O for Xscl or Yscl does not set any scale.

*Inputting @ maximum value that is less than the minimum value will reverse the
respective axis.

Xmin: 5

Xmax: —5

—9.999999999¢ + 97 through

®) (=9)

*If the maximum and minimum values of an axis are equal, an error (Ma ERROR)
will be generated when an attempt is made to produce a graph.

*When a range setting is used that does not allow display of the axes, the scale
for the y-axis is indicated on either the left or right edge of the display, while that
for the x-axis is indicated on either the top or bottom edge. (In both cases, the
location of the scale is the edge which is closest to the origin (0, 0)).

*When range values are changed (reset), the graph display is cleared and the newly
set axes only are displayed.

*Range settings may cause irregular scale spacing.

*If the range is set too wide, the graph produced may not fit on the display.
*Points of deflection sometimes exceed the capabilities of the display with graphs
that change drastically as they approach the point of deflection.

*An Ma ERROR is generated when ranges are extremely narrow.



*Range reset
Range values are reset to their initial values by pressing (M) during rangg
display.

The initial values are as follows.

Xmin : —-3.8 Ymin : -22

Xmax : 3.8 Ymax : 2.2

Xscl : 1 Yscl : 1
{Reference)

Range settings are performed within programs using the following format:
Xmin value, Xmax value, Xscl value, Ymin value, Ymax value, Yscl valye

Up to six data items are programmed after the command. When less thap
six items are programmed, range setting is performed in the order from the be-
ginning of the above format.

B User generated function graphs

After performing range settings, user generated graphs can be drawn simply by
entering the function (formula) after pressing ).

Here, let’s try drawing a graph for y=2x2+3x—4.

Set the ranges to the values shown below.

Xmin : -5 Ymin : -10
Xmax: 5 Ymax : 10
Xscl @ 2 Yscl 4

Input the functional formula after pressing the key.

Gaot) (2) (P 0 (=2 €3
ENEN(FY — [EYET

The result produces a visual representation of the formula.

gFunction graph overdraw

" Two or more function graphs can be overdrawn, which makes it easy to deter-

mine intersection points and solutions that satisfy all the equations.

Here, let’s find the intersection points of the previously used
y=2x2+3x—4 and y=2x+3.
First, clear the graph screen in preparation for the first graph.

Er e
Eati(2) A X)) 63
BmXEEEd

Next, overdraw the graph for y=2x+3.

(PR TG B + I (EE)

in this way it can be easily seen that there are two intersections for the two func-
tion graphs. The approximate coordinates for these two intersections can be found
using the Zoom function and the Trace function described in the following section.

*Be sure to input variable X (IBM(X)) into the formula when using built-in graphs
for overdraw.

If variable X is not included in the second formula, the second graph is produced
after clearing the first graph.



Y

MZoom function

i
This function lets you enlarge or reduce the x- and y-coordinates. If
Trace or Plot function to locate the pointer at a specific point on th
enlargement/reduction is performed using the pointer location as the

*Enlarging a graph
To enlarge the graph for y=sinx by a factor of 1.5 on the x-axig

and 2.0 on the y-axis. Use the following range parameters for the
original graph.

you use the
€ graph, the
center pojny

Xmin : -360 Ymin : —-1.6
Xmax : 360 Ymax : 1.6
Xscl : 180 Yscl : 1

After specifying the range parameters, graph y=sinx.

(o) 5in) (PO ) B
Press ) for the factor specification
screen.
SHIFT) (Factar)
Xfact?
e.
OEE
Xfact?
1. 5o
(g
Yfact?
Q.
2
Yfact?
done

—-84-—

] h is displayed, the dis-

u try to change the factor value while a grap
*Whe,;%en’g):; to ¥he text screen automatically. To return to the graph screen after
cf;/"g""g the factor value, press &3 or Bg.

Eg(or E3)

5 () o) tO enlarge the graph accord-
o the factors you specified.

Zoomxf

pres
ing t

et's take another look at the range parameters.

L .
Xmin @ —240 Ymin : —-0.8
Xmax : 240 Ymax : 0.8
Xscl : 180 Yscl : 1

f you press again, the graph is enlarged once more by the factors you
Lp};cified. To return the graph to its original size, press (SHT) o )

«Reducing a graph '
To reduce the graph for y=sinx by a factor of 1.5 on the x-axis
and 2.0 on the y-axis. Use the following range parameters for the

original graph.

Xmin : —360 Ymin : —1.6
Xmax : 360 Ymax : 1.6
Xscl : 180 Yscl : 1
After specifying the range parameters, graph y=sinx.
EErEis)Ee
e (X))
Press EMEm) for the factor specification
screen.
SHIFT) (Factr)

Xfact?




DEE B
Xfact?
1 . 5.._
(g
Yfact?
Q.
=
Yfact?
EG]
done

*Whenever you try to change the factor value while a graph is displayed, the dis-
play changes to the text screen automatically. To return to the graph screen after
changing the factor value, press &1 or [Bx.

Eg)(or &)

Press to reduce the graph according
to the factors you specified.

]

Let’s take another look at the range parameters.

Xmin : —540 Ymin : -3.2
Xmax : 540 Ymax : 3.2
Xscl : 180 Yscl : 1

If you press Buri=xA again, the graph is reduced once more by the factors you
specified. To return the graph to its original size, press [Siff){Zm).

*To specify the zoom factors within a program
Use the following format to specify the zoom factors in a program.

Factor (Xfactor), (Yfactor)
—_ 86 —

h 4

gTrace function

This function lets you move a pointer around a graph and display the x- and y-
coordinates of the current pointer location. You enlarge or reducg t_he x- and y-
coordinates. You can display the coordinates using either seven digits or eleven
digits (including negative sign).

«Using the trace function

To use the Trace function in combination with the Zoom func-

tion to analyze the graph for y=x2-3. Use the following range
parameters for the original graph.

Xmin : —4 Ymin : -8
Xmax : 4 Ymax: 8
Xscl @ 2 Yscl : 4

After specifying the range parameters, graph y=x2-3.

S {30 G5}
(G BA P — [EN(EE

Activate the Trace function.

N
i~

X=
-3.36842

Use B and (&) to move the pointer along the
graph. Each press moves the cursor one
point. Holding down either key moves the
pointer at high speed.

~ (Hold down.) -

-1.89473

Move the pointer to the point where the graph
intersects the x-axis. Note that this point will
be represented by a y-axis value of 0, so first
press to change the coordinate display
to show the y-coordinate.

SHIFT)

Y=
0.580027




Now use the Zoom function to enlarge the
graph. First specify a factor of 2 on the x- and
y-axes.

SHIFT]

)k

2)ed

Y=
—-0.16343

Xfact?
1.5

Yfact?
2.
done

“Whenever you try to change the factor value while a graph is displayed, the dis-
play changes to the text screen automatically. To return to the graph screen after

changing the factor value, press &) or E9.

Eg (or &)

Now enlarge the graph according to the
factors.

(64T zoomx)

Activate the Trace function and move the
pointer again.

=)

Enlarge the graph again to check the loca-
tion of the pointer.

Zoomxf

Activate the Trace function and move the
pointer again.

~ (Hold down)
View the x-coordinate value.

Press to display the x-coordinate.

SHIFT

Press again to exit the Trace function.

Y=
-0.16343

Y=
0.016862

X=
-1.73684

A

X=

—-1. 736842105

f




As you can see above, the Trace and Zoom functions can be used to locate the
pointer at an approximate point, and then produces a readout of the coor.
dinates.

To return the graph to its original size, press EiFjmn).

(Important)

The pointer does not move at fixed intervals. It follows the dots on the display.
Because of this, the values provided for coordinates are approximate.

*The Trace function can only be used immediately after a graph is drawn. This
function cannot be used if other calculations or operations (except and
) have been employed after a graph has been drawn.

*The x-y coordinate values consist of a 11-digit (max.) mantissa or a 7-digit (max.)
mantissa plus a 2-digit exponent. Negative values are one digit shorter because
one digit is used for the negative sign.

*The Trace function cannot be written into a program.

*The Trace function can be used during a “EBE” display. ‘

*When the format: “E=h) formula 4 formula 89" is executed and a graph is
drawn by pressing B directly after executing the Trace function during halt sta-
tus, the previous coordinate value remains on the display. After the Trace func-
tion is executed and the text display is brought up using the &) key, pressing g
causes the next graph to appear and the coordinate value to clear.

Examine the above using (a0 (=7 [ (4) Gre 2 ([ (X)ED 5 -

@Plot function

The Plot function is used to mark a point on the screen of a graph display. The
point can be moved left, right, up and down using the cursor keys, and the coor-
dinates for the graph displayed can be read. Two points can also be connected
by a straight line (see Line function, page 93).

Press and specify the x- and y-coordinates after the “Plot” message.

Plot a point at x=2 and y = 2 on the axes created by the following

range values:

Xmin : -5 Ymin : —10
Xmax: 5 Ymax : 10
Xscl : 1 Yscl : 2
Blinlﬁing dot

X=
2. 105263

x-coordinate value displayed

) Ew) (2] R () (2)Ed

T

The blinking pointer is positioned at the specified coordinates.
*Due to limitations caused by the resolution of the display, the actual position of
the pointer can only be approximate.

The pointer can be moved left, right, up and down using the cursor keys. The
current position of the pointer is always shown at the bottom of the display.

Y=
6. 363636

X=
3.421052
To find the y-coordinate value:
5.y
1. 818181
&3 Eay K3 [ B3] EY) I #




When the pointer is at the location you want,
press to plot a point. At this time, the
pointer returns to the original point you speci-
fied (2, 2 in this example).

&g

Now, inputting a new coordinate value causes
the new pointer to blink without clearing the
present pointer.

FRREED
EOEE

X=
2. 105263

X=
2. 105263

If x-y coordinates are not specified for the Plot function, the pointer appears at

the center of the screen.
Set the following range values:

Xmin : -2 Ymin : -2

Xmax : 5 Ymax : 10

Xscl 1 Yscl : 2
SHiFT) (Plot) (ExE)

To find the y-coordinate value:

1.5

*Attempting to plot a point outside of the preset range is disregarded.
*The x- and y-coordinates of the pointer used in the Plot function are respectively

stored in the X memory and Y memory.

*A blinking pointer becomes a fixed point (not blinking) when a new pointer is

created.

gLine function

The Line function makes it possible to connect two points (including the blinking
pointer) created with the Plot function with a straight line. With this function, user
generated lines can be added to graphs to make them easier to read.

Draw perpendiculars from point (2,0) on the x-axis to its inter-

section with the graph for y=3x. Then draw a line from the point
of intersection to the y-axis.

The range values for the graph are as follows:

Xmin @ -2 Ymin : -2
Xmax: 5 Ymax : 10
Xscl : 1 Yscl : 2
Clear the graph display and draw the graph for y=3x.
R E
Eat) (3 e (X Ex)
Next, use the Plot function to locate a point
at (2,0).
R (2 & (D 0)Es

X=
2.052631

Now plot a point at (2,0) again and use the
cursor key (@) to move the pointer up to the
point on the graph (y=3x).

G s (2) 65 () (0 )

@~ &

(Move the pointer up to the point on

the graph for y=3x.)

X=
2.0562631

Draw a line using the Line function.

swiFT) (Ling ) (EXE)

NI




Next, a perpendicular will be drawn from the same point on the graph to the y.
axis. First, plot the point on the graph and use the cursor key ([&)) to move the
pointer to the y-axis. This can be accomplished using Plot X, Y since tt)e X-y COOr-
dinates of the point on the graph are stored in the X and Y memories.

() P A O ) ) N ]
Y
@ 2. 052631
@~-@ "
(Move the pointer to the y-axis.) =
0.026315

-

Line

*The Line functon can only be used to draw lines between the blinking pointer and
a fixed point created using the Plot function.

v

@ Graph scroll function

jmmediately after you have drawn a graph, you can scroll it on the display. Use
the cursor keys to scroll the graph left, right, up and down.

+To scroll the graph on the display
To draw the graph for y=0.25(x +2) (2x+ 1)(2x—5), y=2x—3, and

then scroll it.

Xmin : -5 Ymin : -8
Xmax: 5 Ymax: 8
Xscl : 1 Yscl : 2
ErEEEs
(@) 2EOEWX]EI(2)0]
O2ENIEIE0IOEMmX]
26016
E2) R EEIEY
@2t4E@
=)
. -p
<=
@¥tE

-

*Press to return the graph to its original position after scroll operations.




mome Graphing Examples

The following examples are presented to show you some ways that the graphing
functions can be used effectively.

Example 1| To graph the function y =x3-9x2+27x+50

Use the following range parameters.

Xmin : -5 Ymin : —30

Xmax : 10 Ymax : 150

Xscl : 2 Yscl : 20
B0
EER0E3E
ADERXEE0)E

To graph the function y=x*+4x®—36x”—160x + 300 and der-

termine its minimum and maximum

Use the following range parameters.

Xmin : —-10 Ymin : —600
Xmax : 10 Ymax : 600
Xscl 2 Yscl : 200
G CE)Ee
Em (X)) (463
AmXxEE
BanEEE - 0
E(E3] -+ (B OEE

m Single-Variable Statistical Graphs

«Single-variable statistical graphs are drawn in the SD2 mode (&g E3). “SD2”
appears on the display.

«Bar graphs and normal distribution curves can be produced as single-variable
statistical graphs.

«Function graphs are also possible in the SD2 mode, so graphs of theoretical values
and graphs of actual values can be overdrawn.

*Abs and 3V cannot be used in the SD2 mode.

«The maximum number of data items is identical to the number of memories.
You can expand memories up to a maximum of 19. If you specify a number greater
than 19, the unit automatically sets the number of memories as 19.

«Graphs are drawn with the x-coordinate as the data range and the y-coordinate
as the number of items (frequency) of each data.

«The T key is used for data input.

oThe (€U key is used for data correction.

BDrawing single-variable statistical graphs

eProcedure

() Specify the SD2 mode ( (st (o) E).

(@ Set the range values ().

(®Expand the memory in accordance with the number of bars ((wI(Jn[Es).
@Clear the statistical memories (EiF)ScEa).

®Input data (Data [o1)).

()Draw the graph.

oBar graph ........coccoviieiiieeieee e, (Graot) ExE)
eNormal distribution curve ....................... (Graoh) (sHFT) (Ling) 1 (ExE)

*Data input method in step 5 is the same as that for standard deviation calcula-
tions (see page 67).

Use the following data to draw a ranked graph.

Rank No. | 1 2 3 4 5 6 7 8 9 10 11
Rank 0O 10 20 30 40 50 60 70 80 90 100
Frequency| 1 3 2 2 3 5 6 8 15 9 2




-

+Be sure to expand the memory in accordance with the number of bars. A Mem
ERROR is generated if memory expansion is not performed. ‘

sl the number of expanded memories is changed during data input, the number
of data divisions also changes, thus making it impossible to produce a proper 4

raph.

.alhen avalue that exceeds the preset ranges is input, it is input to the statistical
memory, but not into the graph memory.

+When more data than the preset y-axis range is input, the bar graph is drawn
to the upper limit of the display, and the points outside the range cannot be con-

Perform graph preparation in accordance with the following procedure:

(1) Specify the SD2 mode (B (g E3).

(2 Set the range values.
The highest value to be plotted on the x-axis is 100, but for graphing p“"POSes
the maximum value (Xmax) is set at 110. (The general rule is that the minim,
value should be equal to or greater than the minimum range value and the May.
imum value should be less than the maximum range value, so here we sgt the
x-axis ranges to 0 through 110).
Ymax value is set to 20 for the y-axis because the maximum frequency is 15,

Xmin : "0 Ymin : O nected.
Xmax : 110 Ymax : 20 +The formula used for normal distribution curves is:
Xscl : 10 Yscl : 2 (xemp?

1 _ X—-m

@3 Since the number of bars is 11(0~9, 10~19, 20~29.... 100~ 109), expang
memories by 11. .

e — 2
AN R

*Keyboard designation of o is xon. m is %,

following must be true in the case of ra ings: i
SDa oThe : range settings: Xmin <Xmax.
(wooe) )0 oAfter @ bar graph is executed, “done” is displayed in the text display.

M—37 S-312

(@ Clear the statistical memory.
(517) el o)
(® Input the data.
007 10E7EDET20ENED30£TET4067EDET
50 EH(3)5 07060 6m (3607170 &mG)8 0T
80&M(3) 15079 06#I(3)9E7100ED(D
(®First, draw a bar graph.

Eral()

eNext, draw a normal distribution curve. Since the y-axis value is relatively small
when compared with the bar graph, the same range values cannot be used.
Change the range values to those shown below.

Xmin : 0 Ymin : O
Xmax : 110 Ymax : 0.05
Xscl : 10 Yscl : 0.01
(Graon) i) (Cine) (D )
)

Inputting the number 1 causes a normal
distribution curve to be drawn.
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@aired-Variable Statistical Graphs

ePaired-variable graphs are drawn in the LR2 mode (BREed D). “LR2” appears
on the display. '

ePaired-variable graphs can be drawn as regression lines.

eStandard function graphs can also be ‘drawn in the LR2 mode, so theoretical
graphs, data distribution and regression line graphs can be overdrawn.

eAfter data input in the LR2 mode, points are displayed immediately, and data
is input to the statistical memory. '

«When a value that exceeds the preset range is input, it is input to the statistical
memory, but the point is not displayed.

«Data is input using the BT key in the following format: x data M) y data BRG)
frequency [BT.

*The [0 key is used to edit data after input is complete, but points that are produced
on the display are not cleared. (Point appears even when data is corrected by
the [cO key).

«Points on the display cannot be retrieved if the display is cleared (ERCEEE).

EmDrawing paired-variable statistical graphs

*Procedure
@ Specify the LR2 mode ().
(@ Set the range values ().
®Clear the statistical memory (EHEDES).
@ \nput data (x data (2] y data @m() frequency [01).
(8 Draw the graph ((mEHm) [T 1E9).
*Data input method in step 4 is the same as that for Regression calculation
(page 69).
Perform linear regression on the following data and draw a regres-
sion line graph.

X; Yi
9 _2
_5 -1
-3 2
1 3
4 5
7 8

—100—-

(1) Specify the LR2 mode (i) bug E3).
(2)Set the range values to those shown in the table.

Xmin : —-10 Ymin : -5
Xmax : 10 Ymax : 15
Xscl 2 Yscl : 5

*According to the general rule of the x-axis
e 10 range values, the values for x are:
(3®Clear the statistical memories.

(8hFT) Sel B
@®Input the data.

MOEEHEORE
OEEHEEEE
FOEEmEOEE
DEREEE
@EREDEE
DEREEE

(& Draw the graph.

(aoh) 7] (Cine) (1) B8

*When data is input that is outside of the preset ra ]
bl p nge values, a point does not
*An Ma ERROR is generated when there is no data i ]
ERI a input and t
operation is performed: {Eam)(shr)(Line) 1 Ex8). P he following key

*The following must be true in the case of range settings:
Xmin < Xmax. .
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Program Calculations

—

What is a Program?

This unit has a built-in program feature that facilitates repeat calculations. The
program feature is used for the consecutive execution of formulas in the samg
way as the “multistatement’” feature is used in manual calculations. Programs
will be discussed here with the aid of illustrative examples.

Find the surface area and volume of a regular octahedron when the length
of one side is given. :

IA o,‘;:"gg; ?L) Surface area (S) Volume (V)
/ 10cm ( )em?2 ( Jom?
v f 7 ( ) ( )

*Fill in the parentheses.

(M) Formulas
For a surface area S, volume V and one side A, S and V for a regular octahedron
are defined as:

S=2V3A2 v2

—YEAs
V_SA

(@Programming

Creating a program based on calculation formulas is known as “programming”.
Here a program will be created based upon the formulas given above. The basis
of a program is manual calculation, so first of all, consider the operational method
used for manual calculation.

Surface area (S): 2E3)3E3 Numeric value AZJEg
Volume (V): ©)2E33E3 Numeric value AR?)3[Eg

In the above example, numeric value A is used twice, so it should make sense
to store it in memory A before the calculations.

Numeric value A =R EE
Pl x [Falk] x [ W[ ER[ET)
P2@383mmAEI) 36

-

with this unit, the operations performed for manual calculations can be used as
they are in a program. Once program execution starts, it will continue in order
without stopping. Therefore, commands are required to request the input of data
and to display results. The command to request data input is *“?”’, while that to
display results is “4”".
A “?”" within a program will cause execution to stop temporarily and a “?” to appear
on the display as the unit waits for data input. This command cannot be used
independently, and is used together with (=) as *‘@M(Z)(=) memory name”’. To store
a numeric value in memory A, for example:

?2-A
When “?"" is displayed, calculation commands and numeric values can be input
within 127 steps.
The ‘‘4”’ command causes program execution to stop temporarily and the latest
formula result or alphanumeric characters and symbols (see page 135) to be dis-
played. This command is used to mark positions in formulas where results are
to be displayed. Since programs are ended and their final results displayed auto-
matically, this command can be omitted at the end of program. However, if the
BASE-N mode is specified for base conversion during a program, do not omit final
0" ‘ ”_
Here these two commands will be used in the previously presented procedure:

[ (2 (=) R (RG] 2 E3(0) 3 63 m (A) ) [ (4)
L 1 L
t—Input to memory A T——-Display S

P2E3REREE)3

T—A omitted

Now the program is complete.
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(@ Program storage o ‘
The storage of programs is performed in the WRT mode which is specified by

pressing [g(2].

Number of remaining steps

(vong)(2] WRT

When @m8(2) are pressed, the system mode changes to the WRT mode. Then,
the number of remaining steps (see page 116) is indicated. The number of remain.
ing steps is decreased when programs are input or when mem_ories are expangd-
ed. If no programs have been input and the number of memories equals 26 (the
number of memories at initialization), the number of usable steps should equal 400,
The larger figures located below indicate the program areas (see page 117). |f
the letter ““P’’ is followed by the numbers @ through 9, it indicates that there are
no programs stored in areas PO through P9. The blinking zero here indicates the
current program area is PO.

Areas into which programs have already been stored are indicated by ““__" instead
of numbers.

9

Here the previously mentioned program will be stored to program area PO (indi-

cated by the blinking zero):

[ExJ(Start storage) WRT

mEE@mHOE8DR wat_|_
B2 oA 2XI3XAL _

&) WRTOIE
SA2exXI3xA2 ,_
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VEIEEREEAIRE] WRToeo
2 ,2=3xAxY3_

After these operations are complete, the program is stored.
«After the program is stored, press (1] to return to the RUN mode.

(®»Program execution .
programs are executed in the RUN mode (#d(i]). The program area to be
executed is spacified using the key.

To execute PO: [Pree) 0

To execute P3: [Prg)3[Ex)

To execute P8: [Prz)8[EE

Here the sample program that has been stored will be executed. The surface (S)
and volume (V) for the regular octahedron in the sample problem are calculated as:

Length of one side (A) Surface area (S) Volume (V)
10cm ' (346.4101615)cm? (471.4045208)cm?
7 (169.7409791) (161.6917506)
15 (779.4228634) (1590.990258)
(rong (1) |- |
Prog) (0 ) (ExE] | ? |
ES) o |_Indicates answer
(Value of A) 34B. 4181615 | (Shwren A= 10)
€5 | 471. 4245208 | (v when A=10)
o) (0)B9 |? |
(o] [Disp) S when A=7,
s of A 189. 74097971 | S A=7)
161. 69175@6 | (v when A=7)
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Prog(0)(Exg ?

G S wh =
O 779. 4228634 | © "M AT
& 1590. 990258 | (v when A= 15

*Program calculations are performed automatically with each press of B8 whep
it is pressed after data is input or after the result is read.

*Directly after a program in PO is executed by pressing Fes)0[) as in this example,
the Prog 0 command is stored by the replay function. Therefore, subsequent
executions of the same program can be performed by simply pressing Eg,

Operation )08 (PO program execution)
10E8 (Input 10 for A)
@8 (Display V when A=10)
&g (Reexecute)
788 (Input 7 for A)
@g (Display V when A=7)
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Program Checking and Editing
(Correction, Addition, Deletion)

Recalling a stored program can be performed in order to verify its contents. After
specifying the desired program area using (& or (2] in the WRT mode (fg(2)),
the program contents will be displayed by pressing the g key. Once the program
is displayed, the (2] (or [&)) key is used to advance the program one step ata
time for verification.

when the program has been improperly stored, editing can also be performed
by adding to it or erasing portions. Here a new program will be created by check-
ing and editing the previous sample program (the surface area and volume of a
regular octahedron).

Find the surface area and volume of a regular tetrahedron when the length
of one side is given.

\A\ Orl;eens%r; (()L) Surface area (S) Volume (V)
10 cm ( )em? ( Jem?
(HFormulas

For a surface area S, volume V and one side A, S and V for a regular tetrahedron
are defined as:

S=V3A2 v2

= — A3
V= 12 A
(@Programming
As with the previous example, the length of one side is stored in memory A and
the program then constructed.

Numeric value A BJir(A)Esg
(TR % [ 8] TSP USRI S
D2 12BBAEIEIBED ....o.o.eveveveeeeeeeeeeeeeeeeeeeeee e \Y

When the above is formed into a program, it appears as follows: .

R DEEREC) S EI W A) @3 4]
D26 1283w (A=) 3
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(®Program editing
First, a comparison of the two programs wquld be helpful.

Octahedron: E2)=)ERRE2E3 ()3 E3 W00 (A) =3 (4

@Program execution
Now this program will be executed.

P2E30@mE )3 Length of one side (A) Surface area (S)2 Volume (V) 3
Tetrahedron: K72 CICE12 EX NN (o7 4275700) | (4971040050)
(D263 12E30m(A)z)3 20 (692.820323) (942.8090416)
The octahedron program can be changed to a tetrahedron program by deleting .
the parts marked with wavy lines, and changing those that are marked with straight
lines. o ]
In actual practice, this would be performed as follows: ’ b (1) I_ J
@2 WRT (o] E |
380
P__123456789 | DO [ 173. 2050808 |
Cursor located at
WRT beginning. Pre:
» 000 | Gt g sursor G | 117.8511302 |
ESAIPXI3XAZ, | toend
Loca Fop (0} i |
ocate cursor at
WRT 004 position to be deleted,
..... and delete two
PSAIEBXAR L2 | characters. DLEE | 97. 42785793 |
. ><9 times WRTO]S Insert two characters. @ ‘ | 49. 71 844555 J
GRS o
I3xA2 ., r2+123. Frg(0)Ee F? |
Delete unnecessary 3.
ShiFT) (ins) DEL WRT
) a1s AR | B92. 820323 |
I3XA2 , r2+12:x:
g | & | 942. s@90416 |
iting complete.
[I] Return to the RUN
’ mode.
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(Summary)
Operation Keys um
Program ® WRT mode specification o (2]
check ® Program area specification (Omitted if P0)
® Start verification EE)
® Verification of contents
Correction ® Move the cursor to the position to be
corrected.
® Press correct keys.
Deletion ® Move the cursor to the position to be
deleted.
® Delete
Insertion ® Move the cursor to the position to be
inserted into.
® Specify the insert mode. (S| IS}

® Press desired keys.
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@rogram Debugging (Correcting Errors)

After a program has been created and input, it will sometimes generate error mes-
sages when it is executed, or it will produce unexpected resuits. This indicates
that there is an error somewhere within the program that needs to be corrected.
such programming errors are referred to as “bugs”, while correcting them is called
“debugging”’.

@ Debugging when an error message is generated
An error message is displayed as follows:

Type of error

|

T
|PP Sy n ERROR I Program area where error
was generated

The error message informs the operator of the program area (PO to P9) in which
the error was generated. It also states the type of error, which gives an idea of
the proper countermeasure to be taken.

EError messages
There are a total of seven error messages.

(MHSyn ERROR (Syntax error)
Indicates a mistake in the formula or a misuse of program commands.

(2Ma ERROR (Mathematical error)
Indicates the calculation result of a numeric expression exceeds 10'%, an
illogical operation (e.g. division by zero), or the input of an argument that ex-
ceeds the input range of the function.

(3Go ERROR (Jump error)
Indicates a missing Lbl for the Goto command (see page 120), or that the pro-

gram area (see page 117) for the Prog command (see page 127) does not con-
tain a program.

(@®Ne ERROR (Nesting error)
Indicates a subroutine nesting overflow by the Prog command (see page 127).

(® Stk ERROR (Stack error)

Indicates the calculation performed exceeds the capacity of the stack for numeric
values or for commands (see page 31).
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(®Mem ERROR (Memory error)
Indicates the attempt to use a memory name such as Z [5] without having
expanded memories.

(@ Arg ERROR (Argument error) ,
Indicates the argument of a command or specification in a program exceeds
the input range (e.g. Sci 10, Goto 11).

Further operation will become impossible when an error message is displayed.
Press @, (&, or (2] to cancel the error.

Pressing B cancels the error and new key input becomes possible.

With this operation, the RUN mode is maintained.

Pressing (& or (3 cancels the error and changes the system mode to the WRT
mode. The cursor is positioned at the location where the error was generated to
allow modification of the program to eliminate the error.

B Checkpoints for each type of error
The following are checkpoints for each type of error:

(»Syn ERROR
Verify again that there are no errors in the program.

(®Ma ERROR
For calculations that require use of the memories, check to see that the numeric
values in the memories do not exceed the range of the arguments. This type
of error often occurs with division by 0 or the calculation of negative square roots.

(3 Go ERROR
Check to see that there is a corresponding Lbl n when Goto 7 is used. Also
check to see that the program in P n has been correctly input when Prog n
is used.

(®Ne ERROR
Check to ensure that the Prog command is not used in the branched program
area to return execution to the original program area.

(5)Stk ERROR
Check to see that the formula is not too long thus causing a stack overflow.
If this is the case, the formula should be divided into two or more parts.

—-114—-

hd@

(@®Mem ERROR
Check to see that memories were properly expanded using *#g(Jn[Eg” (Defm).
When using array-type memories (see page 130), check to see that the sub-
scripts are correct.

(? Arg ERROR
Check whether values specified by (Sci) or (Fix) are within the
range of 0~ 9. Also check whether values specified by Goto, Lbl, or Prog com-
mands are within 0—9. Also ensure that memory expansion using (g(+] (Defm)
is performed within the remaining number of steps and that the value used for
expansion is not negative.
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MOunting the Number of Steps

The program capacity of this unit consists of a total of 400 steps.

The number of steps indicates the amount of storage space available for programs,
and it will decrease as programs are input. The number of remaining steps will
also be decreased when steps are converted to memories. (See page 40.)
There are two methods to determine the current number of remaining steps:

(1)When @8(2)E8 are pressed in the RUN mode, the number of remaining steps
will be displayed together with the number of memories.

e

Iv—26 S-381

(2 Specify the WRT mode ([m(2]), and the number of remaining steps will appear.
At this time the status of the program areas can also be determined.

(rong)(2]

WRT
381-+Number of remaining
steps

Basically, one function requires a single step, but there are some commands where
one function requires two steps. !

*One function/one step: sin, cos, tan, log, (,), :, A, B, 1, 2, 3, etc.

*One function/two steps: Lbl 1, Goto 2, Prog 8, etc.

Each step can be verified by the movement of the cursor:

WRT
000

PoAIM3XAR L2

[
Present cursor position

At this time, each press of a cursor key (&) or &) will cause the cursor to move
to the next sequential step. For example:

WRT
006
PoA3XARL 2

Ah
a—a

~

6th step
-116—
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m Program Areas and Calculation Modes

This unit contains a total of 10 program areas (PO through P9) for the storage
of programs. These program areas are all utilized in the same manner, and 10
independent programs can be input. One main program (main routine) and a num-
per of secondary programs (subroutines) can also be stored. The total number
of steps available for storage in program areas PO through P9 is 400 maximum.
Specification of a program area is performed as follows:

Press any key from 0 through 9 after pressing the key.
Then press Bd.

RUN mode:
PO Feg(0)Ed

_E P8 Frg(3)Ed

«In this mode, program execution begins when 48 is pressed.

WRT mode: Use (& or &) to move the cursor under the program area to be speci-
fied and press [&g.

Only the numbers of the program areas that do not yet contain programs will be
displayed. “‘_" symbols indicate program areas which already contain programs.

WRT
292

1+ 123__67_9

Programs already stored in these program areas.

EmProgram area and calculation mode specification in the
WRT mode

Besides normal function calculations, to perform binary, octal, decimal and hex-
adecimal calculations and conversions, standard deviation calculations, and regres-
sion calculations in a program, a calculation mode must be specified. Program
mode specification and program area specification are performed at the same time.
First the WRT mode is specified (#%(2)), and then a calculation mode is speci-
fied. Next, the program area is specified, and; when B8 is pressed, the calcula-
tion mode is memorized in the program area.

Henceforth, stored programs will be accompanied with the calculation mode.
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Memorizing the BASE-N mode in P2

@ WRT Assuming that nothing
,,,,, 400 | is stored.

P :@123456789

WRT Specify P2.
400

P @123456789

(root) BASE—N  war Specify the BASE-N
“““ 400 [ mode.
P @12:3456789
3] BASE—N  war

000

.....

As shown above, the calculation mode will be memorized into a program area.

B Cautions concerning the calculation modes

All key operations available in each calculation mode can be stored as programs,

but, depending on the calculation mode, certain commands of functions cannot
be used.

BASE-N mode

eFunction calculations cannot be performed.

*Units of angular measurement cannot be specified.

*All program commands can be used.

*Be sure to include a ‘4" at the final result output to return to the previous cal-
culation mode when a program execution is terminated. Failure to do so may
result in a decimal display or an error.

SD1, SD2 mode

*Among the functions, Abs and ¥~ cannot be used.

*Among the program commands, Dsz, > and < cannot be used.
LR1, LR2 mode

sAmong the functions, Abs and ¥~ cannot be used.

eAmong the program commands, =, =, ¥, Isz, =, <, Dsz, > and < cannot
be used.
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@Erasmg Programs

grasing of programs is performed in the PCL mode. Press Md(3] to specify the
pCL mode. There are two methods used to erase programs: erasing a program
jocated in a single program area, and erasing all programs.

@Erasing a single program
To erase a program in a single program area, specify the PCL mode and press
the [ key after specifying the program area.

Erase the program in P3 only.

@ PCL PO, P3 and P9 already

302 | contain programs.

P..12_45678_

"Soe

P _12..45678_

PCL | Number 3 appears after
345 | deletion.

Align cursor with P3.

J Return to RUN mode.

Tl L

B Erasing all programs
To erase all programs stored in program areas 0 through 9, specify the PCL mode
and press @ and then (el.

Erase the programs stored in PO, P4, P8 and P9.

(3] "873
P ...123_567__

SHIFT) (Wc) "i‘b 0
P {#123456789
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ma)nvenient Program Commands

The programs for this unit are made based upon manual calculations. Specia|
progam commands, however, are available to allow the selection of the formuig,
and repetitive execution of the same formula.

Here, some of these commands will be used to produce more convenient programs,

EJump commands

Jump commands are used to change the flow of program execution.
Programs are executed in the order that they are input (from the lowest step number
first) until the end of the program is reached. This system is not very convenient
when there are repeat calculations to be performed or when it is desirable to transfer
execution to another formula. It is in these cases, however, that the jump com-
mands are very effective. There are three types of jump commands: a simple un.
conditional jump to a branch destination, conditional jumps that decide the branch
destination by whether a certain condition is true or not, and count jumps that
increase or decrease a specific memory by one and then decide the branch des.
tination after checking whether the value stored equals zero or not.

B Unconditional jump

The unconditional jump is composed.of “Goto” and “Lbl’. When program exe-
cution reaches the statement “Goto n’’ (where r is a number from 0 through 9),
execution then jumps to ““Lbl n”’ (n is the same value as Goto n). The uncondi-
tional jump is often used in simple programs to return execution to the beginning
for repetitive calculations, or to repeat calculations from a point within a program,
Unconditional jumps are also used in combination with conditional and count jumps.

The previously presented program to find the surface area and
volume of a regular tetrahedron will be rewritten using ‘‘Goto 1’
and ‘‘Lbl 1”’ to allow repeat calculations.

The previous program contained:

?2,=,A 5,V ,3 %x,A x2 4,
V,2 +,1,2 x,A, x,3 19 steps

*Hereinafter, commas (,) will be used to separate steps for the sake of clarity.

Add “‘Goto 1” to the end of the program, and add ‘‘Lbl 1"’ to the beginning of
the program as the branch destination.

If this is simply left the way it is, however, the volume will not be displayed and
execution will move immediately to the input of one side at the beginning. To pre-
vent this situation, insert a display command (4) in front of the “Goto 1.
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The complete program with the unconditional jump added should look like this:
Lbl,1,:,?, =, A,V ,3, xX,A x2 4,
V,2 +,1,2 x,A %, 3, 4, Goto, 1

Now let’s try executing this program.

*For details on inputting programs and editing programs, see sections 4-1 and 4-2.

*Henceforth, the displays will only show calculation result output.

25 steps

@ ? Stored in PO.
([ (ET] 173. 2050808 ;’ffe 'f;‘g‘“ of the
Eg 117. 8511302

g ?

@DEEEY 97. 42785793 ;’;‘: ':f;gsth of the
49. 71844555 '

?

Since the program is in an endless loop, it will continue execution. To terminate
execution, press [fmg(1].

(1] - j

Besides the beginning of the program, branch destinations can be designated
at any point within the program.

Calculate y=ax +b when the value for x changes each time, while
a and b can also change depending upon the calculation.

Program
?,-,A:,? —>,B:,Lb,1:7?7 >, X,
A, x,X, +,B 4, Goto, 1

23 steps

When this program is executed, the values for a and b are stored in memories
A and B respectively. After that, only the value for x can be changed.

In this way an unconditional jump is made in accordance with “‘Goto’’and ““Lbi"”,
and the flow of program execution is changed. When there is no “‘Lbl »”’ to cor-
respond to a ““Goto n’’, an error (Go ERROR) is generated.
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EConditional jumps

The conditional jumps compare a numeric value in memory with a constant or
a numeric value in another memory. If the condition is true, the statement follow.
ing the “="" is executed, and if the condition is not true, execution skips the state.
ment and continues following the next ' or 4.

Conditional jumps take on the following form:

Left side Relational

operator  Hight side = Statement {

}* Statement
4

*Anyone can be used.

One memory name (alphabetic character from A through Z), constant numeric
values or calculation formulas (A x 2, D—E, etc.) are used for ““left side” and “right
side”’.
The relational operator is a comparison symbol. There are 6 types of relationg|
operators: =, %, =, =, >, <.

Left side = right side (left side equals right side)

Left side x right side (left side does not equal right side)

Left side > right side (left side is greater than or equal to right side)

Left side < right side (left side is less than or equal to right side)

Left side > right side (left side is greater than right side)

Left side < right side (left side is less than right side)

The “="" is displayed when are pressed. If the condition is true, execution
advances to the statement following =. If the condition is not true, the statement
following = is skipped and execution jumps to the statement following the next
o gp g

If true ]
Right side = Statement {
4

[
Left side Relational

operator } Statement

If not true

A statement is a calculation formula (sin A x 5, etc.) or a program command (Goto,

Prog, etc.), and everything up to the next ““:” or “ 4"’ is regarded as one statement.

If an input numeric value is greater than or equ'al to zero, calcu-
late the square root of that value. If the input value is less than

zero, reinput another value.
Program
Lbl, 1,:,?2, -, A ;A =,0,=,V , A, 4, Goto, 1

In this program, the input numeric value is stored in memory A, and then it is test-
ed to determine whether it is greater than, equal to or less than zero. If the con-
tents of memory A are greater than or equal to O (not less than zero), the statement
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16 steps

calculation formula) located between ‘=" and ‘4"’ will be executed, and then
Goto 1 returns execution to Lbl 1. If the contents of memory A are less than zero,
execution will skip the following statement to the next “‘ 4’ and return to Lbl 1

by Goto 1.

Calculate the sum of input numeric values. If a 0 is input, the total
should be displayed.

p.-ogram
0, _"1 By :1
Lbl, 1,:,?, =, A, A =,0, =, Goto, 2, :,
A, +,B, -, B, :, Goto, 1, :,
Lbl, 2,:, B 31 steps

In this program, a 0 is first stored in memory B to clear it for calc‘:‘ulation ,O,f the
sum. Next, the value input by “?—~A" is stored in memory A by “A=0="" and
itis determined whether or not the value stored in memory A equals zero. If A=0,
Goto 2 causes execution to jump to Lbl 2. If memory A does npt equal 0, Goto
2 will be skipped and the command A + B—B which follows ‘“." is executed, and
then Goto 1 returns execution to Lbl 1. ‘

execution from Lbl 2 will display the sum that has been stored in memory B.
Actually, the display command 4" is inserted following B, but here it can be
omitted.

The following illustration shows the flow of the program:
(Ax0)

-

Lbl 1:?2-A

(A=0)

A=0=Goto 2 : A+B—B : Goto 1

(A0)

Lbl2:B

(A=0)
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HECount jumps

The count jumps cause the value in a specified memory to be increaseq or
decreased by 1. If the value does equal 0, the following statement is skipped, ang
the statement following the next ““:” or “ 4™ is executed. The “Isz”’ commangy
is used to increase the value in memory by 1 and decide the subsequent execy.
tion, while the ““Dsz”’ command is used to decrease the value by 1 and decide,

Memory contents %0

Isz Memory name : Statement { } Statement
4

Memory contents =0

Memory contents %0

Dsz Memory name : Statement { } Statement

Memory contents =0

Increase memory A by one ............ Isz A

Decrease memory B by one............ Dsz B
Determine the average of 10 input numeric values.
Program
1,0,-,A,:,0,-,C,
Lbl, 1,:,?, -,B,:,B, +,C, =, C, 1,
Dsz, A, :, Goto, 1,:,C, =, 1,0 32 steps

In this program, first 10 is stored in memory A, and 0 is stored in memory C. Memory
A is used as the “‘counter’’ and countdown is performed the specified number
of times by the Dsz command. Memory C is used to store the sum of the inputs,
and so first must be cleared by inputting a 0. The numeric value input in response
to ““?”’ is stored in memory B, and then the sum of the input values is stored in
memory C by “B+C—C”.

The statement Dsz A then decreases the value stored in memory A by 1. If the
result does not equal 0, the following statement, Goto 1 is executed. If the result
equals 0, the following Goto 1 is skipped and ‘C+10” is executed.
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Determine the altitude at one-second intervals of a ball thrown

into the air at an initial velocity of Vm/sec and an angle of S°.
The formula is expressed as: h= Vsinet—%gtz, with g =9.8, with
the effects of air resistance being disregarded.
program
Deg,:, 0, >, T,:,?, =, V,:,?, >, 8,1,
Lbl, 1,:,1sz, T, :, V, X, sin, S, X, T, —,

9,8, x,T,x? +,2, 4, Goto, 1 38 steps

In this program the unit of angular measurement is set and memory T is first
initialized (cleared). Then the initial velocity and angle are input into memories
v and S respectively.

Lbl 1 is used at the beginning of the repeat calculations. The numeric value stored
inmemory T is counted up (increased by 1) by Isz T. In this case, the Isz command
is used only for the purpose of increasing the value stored in memory T, and the
subsequent jump does not depend upon any comparison or decision. The Isz com-
mand can also be used in the same manner as seen with the Dsz command for
jumps that require decisions, but, as can be seen here, it can also be used to
simply increase values. If, in place of the Isz command, another method such as
“T+1-T" is used, five steps are required instead of the two for the (Isz T) method
shown here. Such commands are convenient ways of conserving memory space.
Each time memory T is increased, calculation is performed according to the for-
mula, and the altitude is displayed. It should be noted that this program is end-
less, so when the required value is obtained, (8(1] are pressed to terminate the
program.
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(Summary)

Command Formula Operation
Unconditional | Lbl n Performs unconditional jump to
jump Goto n (n=natural number | Lbl n corresponding to Goto .

from 0 through 9)
Conditional Left Relational Right - | Left and right sides are com-
jumps side operator side pared. If the conditional expres.

Statement { ‘ }Statement

(Relational operators: =, =,
>, <, =, 5)

sion is true, the statement after
= is executed.

If not true, execution jumps to
the statement following the next
1or 4. ‘
Statements include numeric ex-
pressions, Goto commands,
etc.

Count jumps

Isz Memory name:
Statement { ‘ }Statement
Dsz Memory name:
Statement { ‘ }Statement
(Memory name consists of

single character from A
through Z, A[ ], etc.)

Numeric value stored in
memory is increased (Isz) or
decreased (Dsz) by one. If result
equals 0, a jump is performed
to the statement following the
next: or 4. Statements include
numeric expressions, Goto
commands, etc.

Y
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@ Subroutines

A program contained in a single program area is called a “main routine”.
Often used program segments stored in other program areas are called
sssubroutines”’.

gubroutines can be used in a variety of ways to heip make calculations easier.
They can be used to store formulas for repeat calculations as one block to be
jumped to each time, or to store often used formulas or operations for call up as
required.

Main routine Subroutine

PO /-> P3
Pro§3z/_ ;

: P2 ~ P2 ~ P8 = P9
b / Prog 42:/ Prog 82< Prog 9@<
Prog 2 & h t— = :

! Level 1 Level 2 Level 3 Level 4

The subroutine command is ‘‘Prog’’ followed by a number from 0 through 9 which
indicates the program area.

Jump to program area 0
Jump to program area 2

After the jump is performed using the Prog command, execution continues from
the beginning of the program stored in the specified program area. After execu-
tion reaches the end of the subroutine, the program returns to the statement fol-
lowing the Prog n command in the original program area. Jumps can be performed
from one subroutine to another, and this procedure is known as “‘nesting”’. Nest-
ing can be performed to a maximum of 10 levels, and attempts to exceed this
limit will cause an error (Ne ERROR) to be generated. Attempting to use Prog
to jump to a program area in which there is no program stored will also result
in an error (Go ERROR).

*A Goto n contained in a subroutine will jump to the corresponding Lbl n contained

in that program area.

Simultaneously execute the two previously presented programs
to calculate the surface areas and volumes of a regular octahedron
and tetrahedron.

Express the result in three decimal places.

This example employs two previously explained programs, and the first step is
to input the specified number of decimal places (Fd(7]3).
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Now let’s review the two original programs.

Regular octahedron
PO Fix,3,:,?2 =, A :,2 x,Y,3 X, A x? 4,

v,2 +,8 x,Ax,3 23 steps
Regular tetrahedron
P1 Fix,3,:,2 —,A 1,V ,8 xX,A x% 4,
v,2 +,1,2 X,A x, 3 22 steps

Total: 45 steps

If the two programs are compared, it is evident that the underlined portions are
identical. If these portions are incorporated into a common subroutine, the pro.
grams are simplified and the number of steps required is decreased.
Furthermore, the portions indicated by the wavy line are not identical as they stand,
but if P1 is modified to: vV , 2, +, 3, X, A, x’, 3, +, 4, the two portions become
identical.

Now the portions underlined by the straight line will be stored as an independent
routine in P9 and those underlined with the wavy line will be stored in P8.

P9 Fix, 3,:,?, -, A :,V,8 x,A, x2

12 steps
P8 V,2 +,3 x,A x,3

8 steps

After the common segments have been removed, the remainder of the regular
octahedron formula is stored in PO, and that of the regular tetrahedron is stored
in P1. Of course, the ““Prog 9” and ‘‘Prog 8"’ must be added to jump to subroutines
P9 and P8.

PO Prog, 9, :, Ans, X, 2, 4, Prog, 8
P1 Prog, 9, 4, Prog, 8, :, Ans, +, 4

9 steps
9 steps
Total: 38 steps

With this configuration, execution jumps to program P9 at the beginning of pro-
grams PO and P1, three decimal places are specified, the value for one side is
entered, and the surface area of the tetrahedron is calculated. The expression
“2x " of the original octahedron formula was omitted in P9, so when execution
returns to PO, ““Ansx 2" is used to obtain the surface of the octahedron. In the
case of P1, the result of P9 needs no further modification and so is immediately
displayed upon return to P1.
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Calculation of the volumes is also peformed in a similar manner. After a jump is

made to P8 for calculation, execution returns to the main routines. In PO, the pro-
ram ends after the volume of the octahedron is displayed. In P1, however, the

result calculated in P8 is divided by four to obtain the volume of the tetrahedron.

gy using subroutines in this manner, steps can be shortened and programs be-

come neat and easy to read.

The following illustration shows the flow of the program just presented.

PO P9 P1
Prog 9: b Fix3:7-A: Prog 94
-V 3xAx? .
\
Ansx24 <-/ ;Prog 8:Ans=+4
P8 /
Prog 8 Vv 2:3xA 4
\_ x’3

By isolating the common portions of the two original programs and storing them
in separate program areas, steps are shortened and programs take on a clear
configuration.
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m Array-Type Memories

BUsing array-type memories

Up to this point all of the memories used have been referred to by single alpha.
betic characters such as A, B, X, or Y.

With the array-type memory introduced here, a memory name (one alphabetjo
character from A through Z) is appended with a subscript such as [1] or 2.
*Brackets are input by BR(T) and @R(T).

Standard memory Array-type memory
A[0] C[-2]
A[1l C[-1]
A[2] CI0]

A[3] CI[1]
Al4] CJ2]

mooOw>»

Proper utilization of subscripts shortens programs and makes them easier to usg,
Negative values used as subscripts are counted in relation to memory zero ag
shown above.

Input the numbers 1 through 10 into memories A through J.
Using standard memories

1, -,A,:,2-,B,:,3~>,C:,4~,D:,

5 —-,E: 6 —,F:7~>,G:8 ~,H.:,

9,-,1,:10 -,J 40 steps
Using array-type memories

0,—,2:,L1,:,Z +,1,>ALZ]:,

Isz, Z,:, 2, <, 1,0, =, Goto, 1 26 steps

In the case of using standard memories, inputting values into memories one by
one is both inefficient and time consuming. What happens, if we want to see a
value stored in a specific memory?

Using standard memories

Lbl, 1,:,?, >, Z,¢,

Z, =,1,=>,A 4,2, =,2, =,B, 4,

Z, =,3=>,C, 4,2 =,4,=>,D, 4,

Z, =,5 =,E, 4,2, =,6,=,F, 4,

Z, =,7,=,G, 4,Z, =,8, =, H, 4,

2, =,9 =1 4,2, =,1,0, =,J, 4,

Goto, 1 70 steps
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ysing array-type memories
Lbl, 1: b ?) -, z» h Av [1 Z) ) 1s ]: ‘y

Goto, 1 16 steps

The difference is readily apparent. When using the standard memories, the input
salue is compared one by one with the value assigned to each memory (e.g. A=1,
B= 2,)

With the array-type memories, the input value is immediately stored in the proper
memory determined by “‘[Z—1]"". Formulas (Z— 1, A+ 10, etc.) can even be used
for the subscript.

gCautions when using array-type memories

When using array-type memories, a subscript is appended to an alphabetic charac-
ter that represents a standard memory from A through Z.-

Therefore, care must be taken to prevent overlap of memories.

The relation is as follows:

-

A[O]JA[1]A[2]A[3]A[4]A[5]A[6]
B[-1]B[0]B[1]B[2]B[3]B[4]B[5]
cl-2]c(-1]Cfo]C[1]C[2]C[3]C[ 4]

A[23] A[24] A[25] A[26] A[27]
B[22] B[23] B[24] B[25] B[26]
C[21] C[22] C[23] C[24] C[25]

G[-6]G[-5]G[-41G[-3] G[-2] G[-1] Glo] G[17] G[18] G[19] G[20] G[21]

Xl.Ole1lX[2lX13]X[4l
Y[-11Y[0]Y[1]Y[2]Y[3]
Z[-2]Z[-1]Z[0]Z[1]Z[ 2]
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. The following shows a case in which array-type memories overlap with Standarg
format memories. This situation should always be avoided.

Store the numeric values from 1 through 5 in memories Afy;

through A[5] respectively.

5 —,C,:, Lb,1,:,C, >, ALC]:,
Dsz, C, :, Goto, 1, :,

ALY 4,AL2]) 4,AL3] 4,
AL4 L 4, ALLS5]

In this program, the values 1 through 5 are stored in the array-type memorigg
A [1] through A [5], and memory C is used as a counter memory. When this pro.
gram is executed, the following results are obtained:

(Frg(0)e)
EE)
G
&g
E5)

As can be seen, the second displayed value (which should be 2) in A[2] is incor-
rect. This problem has occurred because memory A[2] is the same as memory C.

A B C D E F
All] A2l ARl A4 A5

The content of memory C (A[2]) is decreased from 5 to 0 in steps of 1.
Therefore, the content of memory A[2] is displayed as 0.

44 steps

M Application of the array-type memories

It is sometimes required to treat two different types of data as a single group. In
this case, memories for data processing and those for data storage should be
kept separate.

Store data x and y in memories. When an x value is input, the
corresponding y value is displayed. There will be a total of 15
pieces of data.
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gxample program 1
Memory A is used as the data control memory, and memory B is used for tem-
orary storage of the x data. The x data are stored in memories C[1] (memory
through C[15] (memory R), and the y data are stored in memories C[16] (memory
9) through C[30] (memory Z(7)).
1, =, A, :, Defm, 7, :,
Lo, 1,:,?2, >, C LAL:
?,-,C, LA +,1,5/] 1,
Isz, A, 1, A, =, 1, 6, =, Goto, 2, :, Goto, 1, :,
Lbl, 2,:,1,5 —,A,:,7?7 —,B,:,

A, ], =, Goto, 4, :,
Dsz, A, :, Goto, 3, :, Goto, 2, :,
Lbl, 4,:,C, [, A, +,1,5,], 4, Goto, 2, :,

Lbil, 5 98 steps
in this program, memories are used as follows:
x data
C[1] C[2] C[3] C[4] C[5] C[6] C[7] CIg]
D E F G H | J K
C[9] C[10] C[11] C[12] C[13] C[14] C[15]
L M N (0] P Q R
y data

C[16] C[17] C[18] C[19] C[20] C[21] C[22] C[23]
s T Uy VvV W X Y z
C[24] C[25] C[26] C[27] C[28] C[29] C[30]
Z()  Z2) ZB) Z4) Z(5) 26 Z7)

Example program 2
The same memories are used as in Example 1, but two types of memory names
are used and the x and y data kept separate.

1, =, A, :, Defm, 7, :,

Lbl, 1,:,?,-,C AL,

2->R LAY

Isz, A, :, A, =, 1, 6, =, Goto, 2, :, Goto, 1, :,
Lbl,2,:,1,5 —,A,:,? —,B,:,

B, =, 0, =, Goto, 5, :,

Lbl, 3,:,B, =,C, [, A ], =, Goto, 4, :,

Dsz, A, :, G

92 steps
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Memories are used as follows:

x data
C[1] C[2] C[3] C[4] C[5] Cl6] C[7] Ci8]
D E F G H | J K
C[9] C[10] C[11] C[12] C[13] C[14] C[15]
L M N (0] P Q R
y data
R[1] R[2] R[3] R[4 R[5] R[6] R[7] R8]
S T U Vv w X Y Zz
R[9] R[10] R[11] R[12] R[13] R[14] R[15]
Z(1) Z( ZB) zZ@4) Zb5) 6 7

In this way, the memory names can be changed. However, since memory nameg
are restricted to the letters from A through Z, the expanded memories (d(2))
can only be used as array-type memories.

*The memory expansion command (Defm) can be used in a program.

Expand the number of memories by 14 to make a total of 4¢
available.

Defm, 1, 4, :, ......
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Displaying Alpha-Numeric Characters and
Symbols

A|phabetic characters, numbers, calculation command symbols, etc. can be
displayed as messages. They are enclosed in quotation marks (iH[3)).

gAlpha-numeric characters and symbols

o Characters and symbols displayed when pressed following (i :
[ Lk mun,p, f, space,
ABCDEFGHILJKL MN,
0,P,QR ST, U V,WXY,Z

¢ Other numbers, symbols, calculation commands, program
commands
0,1,2,3,4,5,6,7,8,9,
GlV e+, - X,
sin, cos, tan, log, In, ...
=, ¥, =, =5, >,<, ..
A, B, C, D, E,F,dhbo
Neg, Not, and, or, xor
X, Y, XOn, X0n-1, ...

o (G pd(a]), * (G Mg (E)), o () fosa(6))

*All of the above noted characters can be used in the same manner as the alpha-
betic characters.

In the preceding example requiring an input of two types of data (x, y), the prompt
“?" does not give any information concerning the type of input expected. A mes-
sage can be inserted before the ““?” to verify the type of data required for input.

Lbl,1,:,?2, =, X :,?7 =Y, 1, ..
The message “X=""and Y ="" will be inserted into this program.

Lbl, 1,5, 7, X, =,",?, =, X, 3,
LY, =Y
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If messages are included as shown here, the display is as follows:
(Assuming that the program is sorted in P1)

Frg(1)e
ey

X="
Y="

q

Messages are also convenient when displaying result in program calculations.

Lbl,@,:,”,N, =,",? —-,B, ~,C, :,

0, >, A,

Lbl, 1,:,C, =, 2, -, C, :, Frac, C, =, 0, =, Goto, 3,

1, Isz, A, 1, C, =, 1, =, Goto, 2, :, Goto, 1, :,

Lbl, 2,:,”, X, =,", 4,A, 4, Goto, 0, :,

Lbl, 3,:,”, N, O,”, 4, Goto, 0 70 steps

This program calculates the x power of 2. A prompt of N= ’7 appears for data
input. The result is displayed by pressing [ while “X=""is dlsplayed.. When an
input data is not the x power of 2, the display “‘NO’* appears and execution returns
to the beginning for reinput.

*Always follow a message with a 4 whenever a formula follows the message.

Assuming that the program is stored in P2:

e N="

ADEEE X=

. ] 8.
@ N="°

ADEEE NO

) N=?

BAEE X=

) 9.

The display is capable of showing up to 12 alpha characters at' qne time. For mes-
sages that are longer than 12 characters, use (4}(Disp) to divide the message.
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Using the Graph Function in Programs

Using the graph function within programs makes it possible to graphically represent
long, complex equations and to overwrite graphs repeatedly. All graph commands
(except the trace function) can be included in programs. Range values can also
be written into the program.

Generally, manual graph operations can be used in programs without modification.

Graphically determine the number of solutions (real roots) that

satisfy both of the following two equations.
y=x4-x3-24x2+4x+80

y=10x-30

The range values are as follows.
Xmin : —10 Ymin : - 120
Xmax: 10 Ymax: 150
Xscl : 2 Yscl : 50

First, program the range setting. Note that values are separated from each other
by commas ‘",

Range, (-),1,0,7,1,0,°,2,7,(-),1,2,0,7,1,5,0, 7, 5, 0
Next, program the equation for the first graph.
Graph, X, x», 4, —, X, x*, 3, —, 2, 4, X, x2, +,4,X, +,8,0

Finally program the equation for the second graph.

Graph, 1,0, X, —, 3,0 Total 49 steps

‘When inputting this program, press (3] after input of the ranges and the first

equation.

The following should appear on the display when the program is executed:

Prog)(0)[Eg) !% !:

A ‘4’ can be input after the first equation to suspend execution after the first
graph is produced. To continue execution to the next graph, press 9.

The procedure outlined above can be used to produce a wide variety of graphs.
The library of this manual includes a number of examples of graph programming.
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prime factor analysis

pefinite integrals using Simpson’s rule
A<Y transformation

Minimum loss matching

Cantilever under concentrated load
Normal distribution

Graph variation by parameters
-Hysteresis loop

Regression curve

Parade diagram

< Prior to use>

e Always check the number of remaining steps before attempting to store
programs.

| @ The library is divided into two parts: a calculation section and a graph sec-
tion. The calculation section shows only answers, while the graph section
shows whole displays.

o Press the = key whenever ‘‘Graph’’ appears within a program (*“Graph Y
="' indicated).

o If it is necessary to specify a calculation mode (e.g. BASE-N, SD1) in a pro-
gram, be sure to specify it after pressing Mwg(2] (WRT mode).
Then start programming by pressing [Ed.




CASIO PROGRAM SHEET N ”
f . . No. A
Program for Prime factor analysis ° 1 Line | BB2) Program Notes ;"";'I'::;
Description 1 |Mcli 2
Prime factors of arbitrary positive integers, are produced. 2 |Lbli 0 PAMGE P2 P> P AL iGotol 2 G o: 15
For 1<m<10" 3 |Lbl:i 1 2 4 A2 0 AL A= 30
prime numbers are produced from the lowest value first. “END” is displayed at 4 |Gotoi 9 a3
the end of the program. . — .
( Overview ) 5 |Lbl: 2 Fraci ({Ai+i2!)i=10 = Goto} 1 . P
m is divided by 2 and by all successive odd numbers (d=3, 5, 7, 9, 11, 13, .....) to 6 |3:~>iBi: 52
check for divisibility. 7 |Lbti 3 ViAi+i1i- 62
Where d is a prime factor, m;=m;_,/d is assumed, and division is repeated until 8 |Lbli 4 Bi>:!C!= iGotol 8 . iFraci ( Al-iB 77
Vmi+1=d.
9|)i=1:0 = :Goto: 6 84
Example ¢, 10 | Lbl B+ i2i-> 1B iGoto} 4} : 96
119=7x17 11 |Lbli 6 Ai+iBixiBi-{Ai=101= iGotoi7 111
(2) 12| : iGotoi 5 115
1234567890 =2 x 3 x 3 x 5 x 3607 x 3803 13 (Lol 7 B Al-1B > Al Gotol 3 - 129
(3)
I 8 :
987654321 =3 x 3x 17 x 17 x 379721 14 L0 Aid 134
15 |Lbl: 9 : "IEI!NiDi{” i 4 Goto: O 145
Preparation and operation 16
e Store the program written on the next page. 17
eExecute the program as shown below in the RUN mode (#0g(1]). 18
19
Step Key operation Display Step Key operation Display 20
1 0fg (M2 11 E5) 3803. 21
2
2 119 7. 12 B3 |END ':3
3 17. [ 13 B9 | M2 24
25
4 END 14 | 987654321 [ 3. %
5 Eg | m? 15 B 3 27
28
6 1234567890 2.|| 16 17, s p v 5 m
7 & 3.| 17 17. 2|8 d ! P w
£lc NF J Q X
After 15 -
8 3.| 18 8 | (Soconc) 379721. g D K R Y
[=]
9 5.0 19 END e LE L s z
After 80 =|F M T
10 (secec:nds) 3607.| 20 G N U
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CASIO PROGRAM SHEET

. - - - - No.
109aM T Definite integrals using Simpson’s rule °

2 ]

Description

b
1= [0 = L iyor a4 rst o +romo1) 42024 2at o+ Yim-2) +yan)
a

_b-a
h= 2m

The right-hand portion of the above equation can be transformed as follows.

m
I= %[)’o‘*l:r‘ (4y21-1+2y2) — Y om)

Let f(x)= f1+1

Example 4y -0, p=1, 2m=10

I=S| 1 4,=0.7853981537
0x%+1
(2) a=2, b=5, 2m=20
I—Ss 1
Tl

Preparation and operation

d,=0.2662526769

e Store the program written on the next page.
eExecute the program as shown below in the RUN mode (E(D).

No.

2

Program

Number

Notes |4t steps

Mcl

\ .
e
l

20

27

LIZ|>» |-

42

|

54

G : : iProg

69

74

+|a|n

Prog

89

97

+

¢ = iGoto

104

Prog

117

—|ole|lolo] !
|

YR

123

W Goto

125

1

Total 136 steps

Step Key operation Display Step Key operation Display
1 [Prog) 0 B | A? 11
2 0Ed (B? 12
3 169 |2m? 13
4 10@Eg)|@. 7853981535 14
5 ‘A? 15
6 2@69|(B? 16
7 5@E8 | 2M? 17
8 209 |0. 2662526768 18
9 19

|10 20
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m (Number of repetitions)

o | R

N{=<|x[Z]<

Memory contents

2m

o|lm|mlojojm|>»

zZ|Z|r|X|«|—| T




CASIO PROGRAM SHEET

No.

3
P f No. Number
rogram for AoY transformation ° 3 ine| E8(2) Program Notes | of steps
Description a R: b . b 1 Lol 1 iDi-tY 1i.i¥Yi~:D 2 15
- Rq S 7 i~ iN 20
) ?
R Rs ’ B[Ni=}2 Goto} 2 N :x!1!= iGotoi 1 34
—
R¢ /4—' v i RiI1i=1"i92i5 1A 43
! : ST Rzl " 7 e 52
1) a-y 2) Y-a 6| Ri3i-=i"i7i-1C 61
L — 69
Ai+iBi+iCi—~iD
_ RiR, R, = RaRs+RsRe + ReRy /7—1 » 81
Ri+R2+R; ' Rs L iR {4 ;= 4 AixiBi+!D!4
Re=_ Re'Rs R, = ReRs+RsRs+ReRs 9|”"iRi5i=i" 4iBixiCi+iD 93
Ri+R2+R; Rs ’16—‘ "iIRiIG =" 4 A Ci:i+:iD: 4 105
- R3R; R, =RsRs+RsRe+ReR4 | — 108
Ri+R;+R; Rs LGO(O 1 .
Example 2D ’ (2 12_ Lbli 2 | : —~
Ri=12 (@) Re=100 (@) 13| " (R 4= -~k P
R,=47 (0) Rs=150 () 14| " Ri5i=1":1?:~>'F
R;=82 (0) Rs =220 (Q) 15/ " iRi6i=i"12i>iG!: 138
. 16| E{x {Fi+iFixiGi+iG{x E ~IH 152
Preparation and operation 1717 iR 1i= " i 4iH . +iF 4 162
e Store the program written on the next page. s
*Execute the program as shown below in the RUN mode (EH(1)). 18" iRi2!= 4iHi-iGi4 172
ol Ris - v isaini: E 4 182
Step Key operation Display Step Key operation Display 184
20 |Goto! 1
1 FPrg 0®F | D-Y:1,Y-D:22 || 11 D-Y:1,Y-D:27? ?
2 168 |R1=2 12 2@g|{R4=7 22
23
3 12@€(R2=2? 13 1009 |R5="7 24
4 47E8|R3="? 14 1508 |R6 = 2 22
2
5 82@Eg (R4 = 15 2208 |R1= 27
28
6 4. 16 B2 466.6666667 A 2 HTRR I RRIRE] O v
7 R5= 17 R2= 2|8 R: 1 P w
2lc R J Q X
8 27.33333333 | 18 318.1818182 g D R+ R+ Rs K R Y
9 R6= 19 R3= g |E R L s z
2F Rs M T
10 6.978723404 || 20 B3 700. G Re N | For judgement |U
—144—
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CASIO PROGRAM SHEET No. P
Number
. R No. .
Program for Minimum loss matching o 4 W (2] Program Notes of steps
Description v izie =i i ity i 9
ripti |
escglltk d R, which match d Z, with | inimized. (Zo>Z ,ZJ”Z1="?_'Z: : 18
alculate R; and R, which match Z, and Z, with loss minimized. (Zo>Z,) : e ( 1 n zZ -y ) oA : 29
R, 2 (Y ix Ai-iR ! :izi=-1Ai- iy i-lz 44
Zo—> Ry <2, z—»azzoxlog(\fB+W(B— 59
6|1:)i)i~>iT 65
7" iRi1i=i{"14iRi4 73
Ri=Z, [1-20 Ry=—2t 8| " iRi2i=i"i4i8i4 81
& 1L 9" I LiMiIiN =" aiT 90
Zo - 2
10
11
Minimum 10ss Lin =20 Iog< }ﬁ:f /ﬁq)[aB] 72 |
Z, Z
13
Example 14
Calculate the values of R;, R, and Ly, for Zo=500Q2 and Z; =2009. 15
16
Preparation and operation 17
eStore the program written on the next page. 18
eExecute the program as shown below in the RUN mode (E8(1]). 19
Step Key operation Display Step Key operation Display 20
1 FPrz) O B8 | ZO =2 11 21
22
3 20068 |R1= 13 24
: 25
4 387.2983346 || 14 26
27
5 R2= 15
28
6 258.1988897 || 16 A jl—% H (e} Vv
2|8 a | P w
_ c zZ
7 LMIN= 17 glc N Ta X
8 E89| 8.961393328| 18 > [P K R R, M Z
g |E L s R, z Z,
9 19 s [F M T Lin
10 20 G N v
—146— : . -147—-




CASIO PROGRAM SHEET

Cantil d trated load No- . Program Notes 'olf“g‘e);;
antilever under concentrated loa B m Rz 0

No. 5

Program for

Description

— T : T E Z : oot 2 :: N E H . noh | H - i ? 15
P : . _ i 30
E : Young’s modulus [kg/mm?] TT‘T i Al il b A Pi=
P I : Geometrical moment of inertia [mm¢] p 34
. a : Distance of concentrated load from i c —i — ” O AP I B 45
. support [mm] 10 :

i
.

|~ 52
¢ P : Load [kg] 1

x : Distance of point of interest from the 5 2 i x i E X 67

support [mm] 78

P2t i (2 93
vl 40 4 107

»
— | <l

]

[N
oiN

>

=

~

|

1]
—|n|>

Deflection y [mm], Angle of deflection s [°], Bending moment M [kg-mm] 7 !

> in =

tan ™!

. 8
@ t>x>a @ x=a

_Pa® Pa?

T
z|o|x
x |—

|
anf—~|wIXxX |-
|

9 | X
P ;3 Pa ,

?=6El 2B " Y 6Bl " T2E ¥ 10 |Goto}

110

2
s=tan-! —PL]
2E1

113

s=tan"[% (x—2a)] 11 |Lbl:

129

>
XN
|

-
o
x
m
x

M =0 (shearing load Ws=0)

M=P (x-a) (shearing load Ws=P) M |

4 H 139

‘ 13 ! 154
Example

> | X |
|
—_
X
m

I1=5 mm* What are deflection, angle of deflection, bending moment and shear- »

a=30 mm ing load at x=25 mm and x=232 mm? 5] x

E =4000 kg/mmz}
P=2kg

) 4 167

-
X

1l
NSNS
&
4
x|x|x|»

T Al) L4 180

x
|
—~|N]o

16
Preparation and operation

182

-
N
_‘g_c,,v.<m-rnm
[}

17 |Goto!
eStore the program written on the next page.

®Execute the program as shown below in the RUN mode (#8(1)). 18

Step Key operation Display Step

Key operation Display 19
1 Okg (E=? 1

—-10. 1 |

|6
x
l

40008 |1 =2 12

23
5Eg|A="? 13

(]
N
B
1

B

30E|P=2 14 —0.99| 25

: 26
269 |X=2 15 S

= 27

B

250 |Y= 16

B

-2.57657183

-0.677083333 || 17

]

@

S= 18

B
)

© (O | N[O [0 |~ WM

N{<|x|Z|<
x

B

~2.505092867 | 19 Repeat from step 5.

Memory contents

)
B

M= 20

c|-|w|D|O|T|O|-

olmmiolO|®m|>

[es]
ZIZ|Ir| X«

—148-— - —149—-




CASIO rrocrAM sHeeT

No. 6
Number
P f . N Notes
rogram for Normal distribution ° 6 =0 Program of s;ens
Lin -
Description T ixi=i"i2io X ] % 23
. o . . L S 1 + 10 213 64
Obtain normal distribution function ¢ (x) (by Hastings’ best approximation), T 10+ ( ) ex 38
G[x ) =T st V(2 x I
¢(x)=[; otdx T—(—‘(_) Xix2i+iz2i)yioiqi: o
%: (50 (3. 1:9:3:8{1:65i3 > A: . 76
. b (x) 15 | 5:6i5:6.3.7i8!2 >iB;:
- E 6 ()0 i3 3 7 - 89
—1 7:8 1 4 7 9
711 S ipi . 104
1 8 |(-)i1i.i8i2i1i2/5i5i9i{7i8
Put r= 8 |(-) 118
1+Px T 3:3i0Q:i2i7:4i4:2i9gi>iE prs
b (x)s1-9r Citter’ veur’ v et + o) —2‘ » Xi=i"714i1i-iQi(iAITIi+iBIT 178
P=0.2316419 Cy=1.78147937 110 - c i3 i+iDITixidi+iEIT x
Ci=0.31938153 Ci= -1.821255978 1] x 150
C2= -0.356563782 Cs=1.330274429 12|54 )
Example —1?5-
14 |
Calculate the values of ¢ (x) at x=1.18 and x=0.7. -1—5—-
Preparation and operation 16
———— " 9Nd operation
®Store the Program written on the next page. 1’7
®Execute the program as shown below in the RUN mode (Bg (1)), 18
Step Key operation Display Step Key operation Display 19
20
1 OFg|x=2 11 21
2 1.18@3 |PX = 12 22
23
3 B9 0.880999696 || 13 24
4 B8/ x=2 14 25
26
5 0.7E8 |PXx = 15 27
28
6 B9 0. 7580361368 || 16 - v 0 v
w
P
|
7 17 % B Y ) ot X X
8 18 g S K R
> L s z
9 19 £ |E = p
2[F M
10 20 o N ]
_ ]50 _ -1 5 1 -
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CASIO PROGRAM SHEET

Graph variation by parameters No.

Program for

7
_\

Description
Damped vibration
() &€ >n (Overdamping)

Pi=-e+Vel-n?, p,= e T2
x= Vo = XoP, ePlr_ Yo XoPy oP
P, -P, P,-p, — =

(i) &=n (Critical damping)
x={Xo+(vo +ex0)t e~

(i) e<n (Damping vibration)

x=e"{x,cosVn? _e? t+ \;L&Asin\/nz‘ez 1}

n?-g?

I

Example

Draw a graph of the damping vibration t|

hat possesses the following parameters:
(1) € =0.1 @e=02

B)e =02
n=15 n=02 n =018
X0=25 Xo =2 Xo= -2
Vo=1 vo=0.6 Vo=1.5

Preparation and operation
———— @0 Operation

e Store the Program written on the next page.

A Xo H (0] v
2B Vo | PIPi=—e+vVeZ 2w
[5]
‘g (o] Ny J QP = —e—e?—,2[ x t
D)
> K R Y x
§ E € L S z
2 |F M T
G N n rU—‘

No.

7
Number

paB(2) Program Notes of steps
Line ;
TEa_d- 3 1 17
7Range 0 ;:,i2;86:,:i5:,i-)31i, , -
3|7 iEIPiSIIiLIOINi{={"i2i>iE o
| =il i iN
4 N i = ?
B iXi0i=i"i?2i>iA :j
5" iviei=i"i2i-1B 7
7 Ei>iN ;= Goto 1
L 2 71
8| E | =1iN/:i= iGoto =
v (N ix Eixti)i-icCi: e
10 |Graphi e* | ( i(—)I E i X i) (i Aicos: (:CiX i) i+ L
11 (:Bi+iE{A i) Cix'isini (1CiX1i) ) =

1
12 |Goto} @ i
13 |Lbl: 1 =
1B(-)PEi+ iV i (TEix2i—iNix2i)i—-1iP =
5I(-) Ei—iVvi( I Eix2i-iNix2i) i~ ?. X 1
16 (Graph: ( i B i - i A Q) (/P —=iQ:) ix e ( =
1I7|PixXi)yi-i(iBi-fAiPI) (iPi-iQ}) e
18 x'ieri (1QIX 1) —
19 |Goto: @ : : —
20 |Lbl: 2 : - - =
21 0Graph: ( AP+ i (IBI+IEIAL) X)) ie ( (=) =
22| E X ) =
23 |Lbli 0
= Total 210 steps
25
26
27
28
29
30
31
32
33
34
35
—-153—-




Program for

Graph variation by parameters

No.

No.

Step Key operation Display
1 (Prog) O (&)
EPSILON=?
2 0.1(g
N=2
3 1.5E
X0="?
4 2.5k
vo=?
5 169 N)q%%*—
6 T
EPSILON="?
7 0.2(kg
N=2
8 0.2(x
X0="2
9 269
vVo=2?
10 0.6 %&

~154—

Program o Graph variation by parameters
Step Key operation Display
11 Exg)
EPSILON=?
12 0.2
N=?
13 0.18[E9
X0=2
14 ©)2 (g
vo="?
15 15 Pm
16
17
18
19
20

—155—-




CASIO PROGRAM SHEET

g

Program for

Hysteresis loop

No.

Description

B (Magnetic flux

density)

H (Magnetic field)

A

When a ferromagnetic specimen is sustained
in a magnetic field, the specimen becomes
magnetized. The B-H relationship can be
represented by a hysteresis curve.

Soft magnetic substance Ferromagnetic substance
Mﬁ Hysteresis curve of soft magnetic material
1 2 3 4 5 6 7 8 9 *Number of data items: 17
H| 04 {10 |20 [30|40/|20]|10/|05]|03 *Number of data items in the
B[ 05 (086 1.2 (132 14 |131({122(1.13] 1.1 main loop: 12
10 1 12 13 14 15 16 17 *Within 20 data items.
Hl 0 (-03|-05|-08|-10|-20|-30|-4.0
B| 0.96 | 0.66 0 |-0.53|-0.72|-1.15/-1.33| - 1.4
Preparation and operation
e Store the program written on the next page.
A [ Number of data items | H o \
Number of data it
‘2 B in the n:ain loop ems | P W
[
‘g’ C J Q X
o
= D K R Y
g |E L S z
)
= |F M T Z[1]~Z[20] B
G| F[1]~F[20)H |N U )

No. 8
I,'; FBE Program Notes E'“;‘::;;
1 [pangei(-)} 4 70, BRI 15
2 5i5i, i1 515, 5 27
3 |Detm ) 31
| 0 OiF MEIDIAIT AI” 2 1A 46
5 . a7
R 50
T M Al N®WEL O O.P AN | " 17l - 65
T 8 ! ! : 67
9 |B|>i2:0 = Goto 9 75
ol 1~ Potio |, 0 i i 84
11 [Lbl: 0@ PHiHi= i iR IC ] 98
127 iBi=i"i2isizi[ici] : 109
13 (Plot: F : [ {1 C i ] ,1Z [ 1C ] Line: 4 122
14|Ci+i1i-1icC 128
15| CixiAi+i1;i= iGotoi 0 : 137
6|A - iBi+i1i-1iD ' 145
17 [Lbl | 1 Ploti(=)i Fi[ iD{]i,i()Zi[iD}] 160
18 Line 163
19|Di+i1i-iD 169
200D =% A i+ i1 = iGoto: 1 178
21| 7 fTEIN ” 183
22
23 i Memory 20 x 8 =160
24 i
25 Total 343 steps
26
27
28
29
30
31
32
33
34
35

~157-




Program for Hysteresis loop No. 8 )
Step Key operation Display
1 [Prog) O Ex8)
NO.OF DATA?
2 17 g
MAIN LOOP N?
3 129
H=2
4 0.49
B=2?
6 GT)
H=?
7 1.0(g
0.86E8 —
8 (Input datg in order)
9 g
END

program for

No.

Step

Key operation

Display

—158-
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|
CASIO PROGRAM SHEET
. ' No. . 9
Program for R io rve No. 9 !
egression cu " |Line| Go8(2) Program Notes ":'";'t'g;;
Description P71 ro e0iem @ - LR. 2
) L ) 2 (Scli: iClsi: {0 :i—->:Ci~iH:: 10
i Logarithmic regression curve -~ o —
Regression formula: y=A+Binx . ‘ 3 ange K _ 4 17
: 4 1” A iC i~ iPogi 1 SPACE: X i : ? 4 : 29
_n-I(y-lnx)-Tinx-Ty |
nZ(Inx)? - (Zinx)? .| 5 |Lbl; 1 a2
? 6" iX TH? i i X 40
po BBz I Ty s v 5
|
S l8lmiXi+iCi-icC n:Yi+:iD:i-»:D;i: X 63
9| Y i+ Ei—->{E!: !YilniXi+!Fi->i{F/|: 78
ii Exponential regression curve 10| XixilniYi+iGi—=>{G!:i(ilniXi)ix? 93
Regression formula: y=A-e5 1|+ iHi—->iH:: ' 98
B nZ(xiny)—Ex-Ziny 12| X, Y DT! 4 103
T nTx’-(Zx) 13 |Goto: 1 105
Ao ():Iny—B~Ex) 14
= n 15 |P1 — iCOMP
16| 7 i L i — i 1 iSPACE: E i —> | 2 ISMCE: P > 3 : Yo 15
i Power regression curve HARSENE 18
Regression formula: y=A-xB 18| S i=111i= iProgi 7 | : 25
19| S i=:2i= {Progi 8 | : 32
B= n EZ(Inx-Iny)-Zinx-Ziny
T n-Z(inx)*-(Zinx) 20(S =13 = iPogi9 | : 39
21| ” N:D " 44
A Elny—f-tlnx 2
23 |P7 8 - LRi2
*See page 162 for an example. 24| ( i1WIiF CiQi)i(iWiHi-iCix*i) ix' 15
25|~ i B (iQi—-—iBiCi) iWix'i—-1iA 29
Preparation and operation 26(Gaphi AL+ 1B ilIniX:4 36
e Store the program written on the next page. 2 A A4 43
28| " i B " B! 4 50
A AorinA H Z(Inx)? o \Y £x 29
2
,02_’ B B | P Ly w n 30
‘g C Zlnx J Q Ly X x data 31
; D Liny K R Txy Y y data 32
g E XZlIny L S | For selection of 1~3 | Z 33
2 |F YEinx M T 34
G Z(Inx-Iny) N u Tx? 35
—-160— . —-161-




CASIO PROGRAM SHEET

No.

F r -
rogram for Regression curve 9

Example

Perform exponential regression of the following data:

xi | 22| 56| 95(13.8|18.0|23.2]29.9|37.8
yi | 35.6|28.1[23.0|17.9 129|102 62| 40

- Draw an exponential regression curve, and use the trace function to estimate the value for y

when x =20. Also, obtain the values of A and B of the regression formula.

Range values:
X min = —10 Y min : —10
X max : 50 Y max : 55
Xscl :10 Y scl : 10

Preparation and operation
“ oStore the program written on the next page.

No.

Line

Program

Number

Notes | of steps

1

LR

<

15

o

29

37

[N

AN (<]~

45

w|> |2 o|=|F

(D (X|D|—|N

52

oiNlolo|slv|in|=

©

=

15

—_
o

mEE

29

-
-

37

-
n

>

AN |O|[~

45

-
w

[e2]

AN {X[OIO|!

AP DDO—N

52

-
>

-
(3]

Total 303 steps

—_
»

—_
~

—_
©

-
©

n
o

N
-

[\
N

n
w

[}
=

n
4]

n
[=2]

n
~

n
©

n
©

w
o

(]
=

(9]
n

N|i<|x[Z|<

W
w

Memory contents

[
>

O|lmMm{ojO|®m|>
Z|Z2|r|X|<

w
(3]
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Program for Regression curve No- 9
Step Key operation Display
moe | WR2 .
1 (Range setting check) Ran ge oK .,
Set range values LR2
Xmin?
-3.8
6w () 10 (B
2 502
109
& ©) 10 B9
559
10
\ 0@ LR2
Range OK?
LR2
4
X:?
LR2
5 2.209
Y:?
LR2
6 35.6 4 Disp
2.2
LR2
7 T
X:?
8 (Input data in order)
LR2
9 4-0 Disp
37.8
—164—

Program for Regression curve No- 9
Step Key operation Display
!
10
11
(rog) 1 5
L-1 E—~2 P—-3?
12 . 2@ Disp
(Select exponential regression). [ >
13 X
-5.26315
14 o X= g
Move pointer to X =20 —
20.
15 Y Y=
11.86149
LR2
16 g
A:
LR2
17 g
40.68214076
LR2
18 (g
B:
LR2
19 &g
-0.061624605

—-165—




Program for

Regression curve

No.

Step

Key operation

Display

20

LR2
END

21

22

23

24

Program for

No.

Step

Key operation

Display

25

26

27

28

29

~166—
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CASIO PROGRAM SHEET
No. 10
Program for . No.
Parade diagram 10 Line | Feo9(2) Program Notes Number
of steps
Description 1 |Po |G | x - D2
One example of a parade diagram application is problem solving in QC activities. The problem 2 |Scli : iMcli : Dem: 6 : 7
is quantitatively analyzed based on actual data concerning its extent, and the main points 3 [Range: 0 4 6 : 1 ’ ° : 2:0 s 2 : 21
demanding attention are determined. 4 [Lbli 1 : 24
Horizontal axis: Problem classification 5|7 IDIAIT A" 1?2 i1 A 34
(Item 6 in this example) 6| X:i; iA DT : 39
Vertical axis: (Right) Occupation ratio 7|Xi+ i1 i->0X 1t i X i=<15 1= iGotol 1 ! : 52
(Left) Problem extent in each classification 8 [Rangei , {, i, i, iWI, iWi+s i1 9 64
100% 9 |(Graph: 4 66
10 |Ploti @ , 10 71
Problem Occupation 111 i -8 i 75
frequency ratio 12wl 2 ;- -
—}__‘_—r_‘——“ 13|z [:iSi]i+:iZ:i—->1:1Z 87
14 |Ploti S i , { Z i : iLine} : 94
Classification 15{Si+i1i->{8i:i8Si<i6!=iGti 2 | : 107
(problem areas)
Example 16 |Graph; W 109
17
Create a parade diagram using 18
the data on the right. Problem areas |Frequency
19
A 105
s it 20 Memory 6x 8=48
c 35 21 Total 157 steps
D 20 22
E 15
Others 10 23
24 |
25
. . 26
Preparation and operation 27
e Store the program written on the next page. 28
A Input data H (0] \% 29
% B | P W n 30
€ C J Q X | Count of data 31
; D K R Y 32
2 E L S| Display count |Z| Sum of data
g 33
S |F M T Z[1]~Z[6] 34
G N U 35
-168— —-169—




Program for

No.

Parade diagram 10
Step Key operation Display
SD2
1 0Ee
DATA?
SD2
2 105@E€
DATA?
SD2
3 65
DATA?
4 (Input data in order.)
10 B9
5 (Bar graph display)
6 (Parade diagram display)
7
8
9
10

~170-

Function Reference

Error Message Table
Input Ranges of Functions
Specifications



. Function Reference

B Manual Calculations

Mode COMP Mode | Four arithmetic and function calculations.
specification (bo E3)
BASE-N Mode | Binary, octal, decimal, hexadecimal conver-
(PO ) sions and calculations, logical operations.
SD1 Mode Standard deviation calculations (1-variable
((oo) £9) statistical).
LR1 Mode Regression calculations (paired variable
] = )) statistical).
SD2 Mode For production of single variable statistical
(eI E3) | graphs. (Bar graphs, normal distribution
curves)
LR2 Mode For production of paired variable statistical
(e EnIEd) | graphs. (Regression lines)
Functions Type A Function command input immediately after
functions numeric value.
¥ x=1, x!, 2,709,077
Type B Function command input immediately before
functions numeric value.
sin, cos, tan, sin-', cos-', tan-", sinh,
cosh, tanh, sinh-1, cosh-1, tanh-1, log,
In, ex, 105, V", ¥, Abs, Int, Frac, etc.
Paired Function command input between two numeric
variable values. Numeric value enclosed in parentheses|
functions input immediately after function command.

B V™ A (A to the 1/Bth power),
Pol (A, B), Rec (A, B)
*A and B are numeric values.

[A x” B (A to the Bth power), J

Immediately
executed
functions

Displayed value changed with each press of
a key.

[ENG, ENG, ° "]

-172-

Binary, octal, | Setting Decimal .............. (EegEx)
decimal, number Hexadecimal ...... (e (8
hexadecimal | system Binary ........c......
calculations Octal ....ccoceveeennn. (]S
Tzl Number Number system for the numeric value entered
system immediately after can be specified regardless
specification | of the currently set number system.
To specify:
Decimal .............. G (d)
Hexadecimal ...... G (h]
Binary ...............
Octal ......cccvveenne o)
Logical Input numeric values are convgrted to binary
operations and each bit is tested. Result is gonvened
back to number system used for input, and
then displayed.
Not ........... Reverse of each bit
and ........... Logical product of each bit
(o] SRR Logical sum of each bit
xor ... Exclusive logical sum of each bit
XNOT ....evveee Exclusive negative logical sum of
each bit
Standard Data clear EmEIEE
deviation Data input Data [;frequency]
calculations *Frequency can be omitted.

Data deletion

Data [;frequency]
*Frequency can be omitted.

Result display

Number of data (n) ........ wRE)(n)E"
SUM (ZX) wovveeereriniaennnnees E(2)(Zx)Ed
Sum of squares (Zx?) .... BRE)(Zx?)Ed
Mean (X) wocerverrevemranennens A E)EE
Population standard deviation (xon)
................................... EExE
Sample standard deviation (xor-1)
................................... EE-EY

-173-




R Special Ans The latest result obtained in m_anua| or pro.“
Ra(alng:Sgwns Dala cloar et fu‘;ctions gram calculations is stored in memory. It is
CB Data input x data, y data [;frequency] recalled by pressing (). ‘ B

*Frequency can be omitted. *Mantissa of numeric value is 10 digits.

Data deletion | x data, y data [;frequency] ' Replay *After calculation results are obtained, the
*Frequency can be omitted. ! formula can be recalled by pressing either -

i or 3.

Rlesult display | Number of data (r) ... ERE)()E «The replay function is not cleared even when
Sum of x (Zx) ........... EAR)(Zx) 8 is pressed or when power is turped off.
Sum of y (Zy) .. ww(s)(Zy)E" ; *If an error is generated, pressing either
Sum of squares of x (£x2) : f or &) will cancel the error and the point

------------------------------ ERE)(Zx?) B where the error was generated will be indi-

Sum of squares of y (£y?) cated by a blinking cursor.

"""""""""""""""" w(a)(x y?) 69 i Multistatement| Colons are used to join a series of state-
|
|

Sum of products of x and y (Zxy) ments or calculation formulas. If joined using

------------------------------ 6] (Zxy)Ed ‘ ‘“ 4, the calculation result to that point is
Mean of x (X) ............ R E)ED | displayed.
Mean of y (7) ..ccco...oe. (s ‘ Memory The number of memories can be expanded
Population standard deviation of x (xon) 1 from the standard 26. .
.............................. ) Ee ) | Memories can be expanded in units of one
Population standard deviation of y (yon) up to 50 (for a total of 76).
------------------------------ EH G e | Eight steps are required for one memory.
Sample standard deviation of x (xon-1) l @3(=) number of memories B8.
.............................. 8| £722 G |
Sample standard deviation of y (yon-1) |
.............................. (5iFT) G () |
Constant term of regression formula (A)
.............................. EmA)Es
Regression coefficient (B)
.............................. EREED |
Correlation coefficient (r) ‘
.............................. T () () i
Estimated value of x (£) !
.............................. i) () xe) ‘
Estimated value of y (5)
..............................
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Graph
function

Range Graph range settings
Xmin ......... Minimum value of x
Xmax ........ Maximum value of x
Xscl .......... Scale of X-axis (space between
points)
Ymin ......... Minimum value of y
Ymax ........ Maximum value of y
Yscl .......... Scale of Y-axis (space between
points)
Trace Moves pointer on graph. Current coordinate
location is displayed.
Plot Marks pointer (blinking dot) at any coordinate
on the graph display.
Line Connects with a straight line two points
created with plot function.
Factor Defines factor for zoom in/zoom out.
Zoom Zoomxf .... Zooms in on the graph in accor-
dance with the zoom factors
Zoom x Y, ... Zooms out on the graph in accor-
dance with the inverse of the zoom
factors
Zoom Org .. Returns zoomed graph to original
dimensions
Scroll Scrolls screen to view parts of graphs that

are off the display.
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'#Program Calculations

Program Input mode WRT Mode (Mg(2])
input Calculation Mode that conforms with program specified
mode by: )R, (o, FedE], Mool
Program area | Cursor is moved to the desired program area
specification | name (PO through P9) using and (&, and
g is pressed.
Program Execution RUN Mode (Feg(i])
execution mode
Program area | Execution starts with program area name
specification | [E&g.
Program area name: PO through P9
Program input mode | WRT Mode ((3(2])
editing Program area | Cursor is moved to the desired program area
specification | name (PO through P9) using () or (&, and g
is pressed.
Editing Cursor is moved to position to be edited us-
ing (& or .
*Press correct key for corrections.
ePress [ for deletions.
*Press B to specify insert mode for
insertion.
Program Clear mode | PCL Mode (Fd(3])
delete Deletes Cursor is moved to the desired program area
specific name (PO through P9) using and (&), and
program is pressed.
Clears all Press M.
programs
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Program
commands

Unconditional | Program execution jumps to the Lbl n which
jump corresponds to Goto n.

*n=0 through 9
Conditional If conditional expression is true, the staterpent
jumps after “="" is executed. If not true, execution

TER:]

jumps to the statement following next **:” or
“ g
True

cEpe-ch L

Not true
(B): Formula
(RD: Relational operator
(S): Statement
*The relational operator is:
=, ¥, >, <, =, <.

Count jumps

The value in a memory is increased or
decreased. If the value does not equal 0, the
next statement is executed. If it is 0, a jump
is performed to the statement following the
next “:” or “ 4",

Increase  when(Wx0
Memory : } 5
=
When(W)=0
Decrease  when(¥D) 0
Memory &{ : }
Dsz name ° 4
J —
When(W)=0

(5): Statement
Q¥D: Value in memory

Subroutines

Program execution jumps from main routine
to subroutine indicated by Prog n (n=0

through 9). After execution of the subroutine,
execution returns to the point following Prog

n in the original program area.
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IError

Message Table

— 1
Message Meaning Countermeasure
Syn ERROR | (D Calculation formula MUse (& or B to display the point
contains an error. where the error was generated

@Formula in a program and correct it.

contains an error. @Use [ or B to display the point
where the error was generated,
press [ and then correct the
program in the WRT Mode.
Ma ERROR | (1) Calculation result 0010
exceeds calculation Check the input numeric value
range. and correct it.

(@ Calculation is per- When using memories, check
formed outside the that the numeric values stored in
input range of a memories are correct.
function.

(@ liiogical operation
(division by zero,
etc.)

Go ERROR | ®WNo corresponding Lbl (DCorrectly input a Lbl # to cor-
n for Goto n. respond to the Goto », or delete

(@No program stored in the Goto # if not required.
program area P n @ Store a program in program area
which corresponds to P n to correspond to Prog n, or
Prog n. delete the Prog r if not required.

Ne ERROR | eNesting of subroutines | Ensure that Prog n is not used to
by Prog n exceeds 10 | return from subroutines to main
levels. routine. If used, delete any un-

necessary Prog n.

*Trace the subroutine jump destina-
tions and ensure that no jumps
are made back to the original
program area. Ensure that returns
are made correctly.
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mnput Ranges of Functions

Stk ERROR | *Execution of calcula- | #Simplify the formulas to keep
tions that exceed the stacks within 10 levels for the
capacity of the stack numeric values and 24 levels for
for numeric values or the calculations. nt
stack for calculations. | Divide the formula into two or Function Input range nternal Accuracy N

digits otes
more parts.

Mem ERROR | eMemory expansion ex- | sPress fmg(=] (Defm) to expand sinx | (Deg) | x| <9x10%° 12 As arule, | However, for tan x:
ceeds level remaining | memory to necessary level. cosx |(Rad)|x|<5x107zrad| .- accuracy is| x| %90(2n +1): Deg
in program. eUse memories within the current tanx | (Gra)lxl <1x10"grad 'gits 11 atthe | x| *7/2(2n+1): Rad

eAttempt to use a number of memories. 10th digit. | IxI %100(2n +1): Gra
memory such as Z[5] sin“'x | |y <1
when no memory has cos 'x _ ” »
been expanded. tan-"x | lxl <1x 101

Arg ERROR | sArgument input incor- | *Re-enter argument correctly. Note: For sinh and

rectly. Ex. Negative sinhx tanh. wh nan
; f | x| =230.2585092 , when x=0,
value input for Defm, coshx " errors are cumula-
‘i'na“:f f(:)t:‘jr gt\sn 1~9 tive and accuracy is
P o tanhx | x| <1 %1010 MEmmjmacmmm
point.
sinh~'x | [x| <5x10%
cosh~ x| 1=x<5x10% .
tanh-'x| lx| <1
109x | 4 4 10-99<x<1x 100 » ”
Inx
10¢ —-1x10"<x<100
ex —1x1010< x ” ”
=230.2585092
Vx | 0=x<1x10'0
x? Ixl <1x10% ’ i
1/x Ixl <1x10'%°, xx0
W | Ixl<1x 100 ' 7
| O0=x=<69
X! . . ”
(x is an integer) ”
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l {
| | |
: nterna '
Function Input range digits Accuracy Notes " |Function Input range ":;% ri?sal Accuracy
. i
As a rule, eResults
Pol (x,y)| Va2 +y2<1x 1010 _1? accuracy is Total of integer, numerator and
digits | +1 at the denominator must be within 10 digits As a rule
10th digit. R (includes division marks). 12 s +1
O<r<1x 10100 | @ | elnput digits |2°Curacy 's =
(D=e;)<|.9>|<<gx 10%° T‘eolwe;gﬂ for tang- i Result displayed as a fraction for in-’ at the 10th digit.
Rec (r,6) , *90(2+1): Deg teger when integer, numerator and
_ (Rad) 161 <5x 107#rad ’ ” 101 *7/2(2n+1):Raq| | ger w ger, 10
(Gra) 161 <1 %10 grad 161 %1002+ 1):Gra| denominator are less than 1x10%.
o » | lal, b, c<1x1010 ‘ le:<1><18:2
i yl<ix
0=b.© sg Inl <1 %1010 ” ”
S Ix| <2.777777777x10% | ” ” i R | xon, yon, X, 7, A, B, 11 nx0
° Hexadecimal display: Xxon-1, yon-1: n%x0, 1
|x| =2777777.777
x>0:
—-1x10'%°< ylogx< 100
x=0: y>0 f
. §
o jv( :S 1 | § Function Input range
ani’?a}\ integer) ; Values after variable within following range:
However; ‘ Dec: —2147483648 =x=2147483647
— 1% 10" <~ jog| x| Bin: 100000000000 = x
<100 y =111111111111 (negative)
| | BASE-N 0=<x=011111111111 (0, positive)
y>0: x%x0 1 Oct: 20000000000 < x < 37777777777 (negative)
—1x10'%°<~"logy< 100 | - 0=x=17777777777 (0, positive)
y=0: x>0 1 Hex: 80000000 =x = FFFFFFFF (negative)
w y<0:x=2n+1, 7 ” ” ‘ 0<x=7FFFFFFF (0, positive)
Y |(n%0, nis an integer)
Howeve:(;m *Errors may be cumulative with internal continuous calculations such as x”, y,
- 1;010 <7 logly! x!, ¥x sometimes affecting accuracy.
< |
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Fpecifications

Model: fx-6300G

@aph functions |

Built-in function
graphs:

Types of graphs:

Graph functions:

Calculations

Basic calculation
functions:

Built-in scientific
functions:

(20 types) sin, cos, tan, sin-', cos~', tan~', sinh, cosh,
tanh, sinh~1, cosh-1, tanh-1, log, In, 10%, e, x2, v_, %",
x-1

User generated function graphs

Rectangular coordinates

Single-variable statistics: bar graphs, normal distribution
curves

Paired-variable statistics: regression lines

Range specification, Overdraw, Trace, Zoom (X f, x,
factor, original (resume)), Plot, Line, Scroll

Negative numbers, exponents, parenthetical addition/
subtraction/multiplication/division (with priority sequence
judgement function — true algebraic logic).

Trigonometric/inverse trigonometric functions (units of an-
gular measurement: degrees, radians, grads), hyperbolic/
inverse hyperbolic functions, logarithmic/exponential
functions, reciprocals, factorials, square roots, cube roots,
powers, roots, squares, decimal-sexagesimal conversions,
binary-octal-hexadecimal calculations, coordinate trans-
formations, m, random numbers, absolute values, integers,
fractions.

-184-

—

statistics:

Special functions:

Memories:

Calculation range:

Rounding:

Exponential
display:

Eogram function

Number of steps:

Jump functions:

Subroutines:

Number of stored
programs:

Check functions:

Standard deviaton — number of data, sum, sum of
squares, mean, standard deviation (two types).

Linear regression — number of data, sum of x, sum of y,
sum of squares of x, sum of squares of y, mean of x, mean
of y, standard deviation of x (two types), standard devia-
tion of y (two types), constant term, regression coefficient,
correlation coefficient, estimated value of x, estimated
value of y.

Insert, delete, replay functions, substitution (=), multistate-
ment (: and 4).

26 standard (maximum 76), Ans memory

+1x10-9°~ +£9.999999999 x 10% and 0.
Internal operation uses 12-digit mantissa.

Perforied according to the specified number of signifi-
cant digits or the number of specified decimal places.

Norm 1 — 10-2> | x|, x| =10
Norm 2 — 10-2> Ix|, IxI =10

400 maximum

Unconditional jump (Goto), 10 maximum
Conditional jump (=, =, >, <, 2, =)
Count jumps (Isz, Dsz)

9 levels
10 maximum (PO to P9)

Program checking, debugging, deletion, addition, inser-
tion, etc.
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Power supply:

Power
consumption:

Battery life:

Auto power off:
Ambient
temperature range:

Dimensions:

Weight:

Two lithium batteries (CR2032)

0.009 W
Approximately 350 hours on CR2032

Power is automatically switched off approximately 6

minutes after last operation.

0°C~40°C (32°F ~ 104°F)

9.9mmH x 73mmW x 141.5mmD
(3/8"H x 27/s"W x 5/2”’D)

84g (2.90z) including batteries
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Addition, 25

All clear (AC), 23

Alpha key, 16, 22

Alpha lock, 22

And, 29, 66

Angular measurement, 22, 54
Answer(Ans Function), 24, 49
Antilogarithm, 27, 56
Arithmetic calculations, 44, 65
Array memory, 41, 130, 132
Assignment key, 28, 105
Auto power off, 10

Bar graph, 97, 98

BASE-N mode, 22, 32,118

BASE-N mode calculations, 62

BASE-N, arithmetic operations,
65

BASE-N, conversions, 64

BASE-N, logical operations, 66

BASE-N, negative values, 64

Battery replacement, 8

Binary, 32, 62, 64, 65

Calculation mode, 21, 118
Calculation priority sequence, 30
Calculation steps, 35

CL key, 29, 68, 70

Clear graphic display, 26

Clear memory, 23, 39

Clear program, 21, 119

Clear statistical memories, 28,
67, 69

Clear text display, 23

COMP mode, 22, 32

Computer math, 22, 62, 118

Conditional jumps, 122

Contrast, 29

Coordinate conversion, 58

Correction, 37

Cosine, 28, 55

Count jumps, 124

Cube root, 29, 59

Cursor, 23

Decimal, 32, 62, 64, 65

Decimal places, 16, 21, 47

Degrees, 16, 21, 22, 54

Degrees-minutes-seconds(DMS),
27

Delete, 23, 37

Disp, 16, 90

Display format, 18, 19, 21

Division, 25

DT key, 29, 67, 69

Editing, 37
Engineering, 26
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Error messages, 31, 34, 52, 81,
99, 101, 113, 114,127,179
Error position display, 52
Execute, 24
Exponent, 18, 24, 33
Exponential display, 18, 47
Exponential functions, 27, 56
Exponential regression, 72

Factor, 25, 84
Factorial, 27, 59

Fix, 16, 21, 47
Fractions, 19, 28, 60
Functions:Type A, 30
Functions:Type B, 30

Gradients/Grads, 16, 21, 22, 54,
55

Graph, range, 25, 78

Graph-Text key(G-T), 26, 36

Graphic display, 36

Graphing, 25, 76

Graphing built-in scientific
functions, 76

Graphing examples, 96

Graphing manually entered
functions, 82

Graphing, program, 137

Graphs, overdraw, 77, 83

Hexadecimal, 19, 27, 28, 32, 62,
64, 65

Hyperbolic functions, 16, 28, 57

Hyperbolic functions, inverse,

16, 57
1]

Increasing memories, 40, 98
Initialize, 10, 32, 40, 82
Input ranges, 181

Input digits, 33

Insert, 38

Integer key, 26, 60

Jump commands, 120

Key marking, 14

Line, 23, 93

Linear regression, 70

In, 27

Logarithmic functions, 27, 56

Logarithmic regression, 71

Logarithm, common, 27, 56

Logarithm, natural, 27, 56

Logical operations, 66

LR mode, 22, 25, 32, 69, 100,
118
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ﬁéin routine, 127

Mantissa, 18, 33

Manual calculations, 44, 172
Memory calculations, 46
Memory clear, 23, 39
Memory expansion, 40
Memory remaining, 22, 40, 98
Memory status check, 22
Memory steps, 35

Minus(-), 24

Mode key, 16, 21
Multiplication, 25, 30
Multistatements, 26, 53

Neg, 28, 64

Negation, 26, 66

Negative values, 24, 28, 64
Nesting, 127

Norm 1 (Norm 2) mode, 18, 21
Normal distribution curve, 97, 98
Not, 26, 66

Numeric key, 24

Octal, 32, 62, 64, 65
Off, 23

On, 23

Or, 29, 66

Output digits, 33
Overflow, 34

Paired-variable statistics, 69

Paired-variable statistical graphs,
100

Parenthesis, 28, 45

PCL mode, 16, 21, 32, 119

Pi, 24, 55, 80

Plot, point, 25, 91

Polar coordinates, 25, 58

Power regression, 73

Power supply, 8

Powers, 29

Program area, 117

Program commands, 120

Program steps, 17, 106, 116

Program, edit, 110

Program, erase, 21, 119

Program, execute, 111

Program, graph, 137

Program, input, 106

Program, memory, 106

Programming, 104

Punctuation symbol (”, ~), 39,

135
R|

Radians/rads, 16, 21, 22, 54
Random number, 59

Range, 25, 78, 80, 82

Range parameter screen, 78, 80
Reciprocal, 27, 59

Rectangular coordinates, 25, 58
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Regression, 69, 100
Replay function, 23, 51
Reset, 3, 10

Root, 26, 59

RUN mode, 21, 32

Sci, 16, 21

Scl, 28, 67, 69

Scrolling graphs, 95

SD mode, 22, 25, 32, 67, 97,
118

Sexagesimal, 19, 27, 55

Shift key, 16, 21

Significant digits, 16, 21, 47

Sine, 28, 55, 76

Single-variable statistics, 67

Single-variable statistical graphs,
97

Specifications, 184

Square key, 27, 59

Square root key, 26, 59

Standard deviation, 67

Stacks, 31

Statistical calculations, 67

Statistical calculations,
paired variables, 69

Statistical calculations,
single variable, 67

Steps, 17, 35, 106

Subroutines, 127

Subtraction, 25

Tangent, 28, 55

Text display, 36

Text messages, 135

Time calculation, 19, 27

Trace function, 25, 87

Trigonometric functions, 28, 55

Trigonometric functions,inverse,
28, 55

True algebraic logic, 30

Unconditional jumps, 120

WRT (Write) mode, 16, 21, 32,
106, 117

X]

xnor, 26, 66
Xor, 26, 66
XeY, 23, 89

Zoom (xf, x1%, Org), 25, 84, 86,
90, 95
Zoom, factor, 84, 86
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