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Foreword

This manual contains easily comprehensible explanations on the numerous
i is computer.

?lilea;‘?r[: zi:’lcliecoofpthis equipment is the fullness of its sci.entiﬁc f-unctions
including statistical calculations. Incorporating many numerc functlor}s zfnd
basic statistics, this computer will enable you to cairy out troublesor.ne scientific
and technological calculations as well as statistical calculations by s_1mple opera-
tion. In addition, more advanced calculations can be ma_de by using a BASIC
1:';}';’5 rz::.ond feature is the “FUNCTION MEMOR » which rflakes possible
storage of numeric expressions to enable outputti.ng calc‘:ulatlon results ‘;y
inpuiting the necessary numeric values. By using this function, you can easiy
make numeric calculations without any special BASIC program.' -
The third feature is the “DATA BANK function,” which permits the use of t.hls
computer as an ‘“electronic memo pad.” Unlike a paPer.memo pad wl?u:h
requires laborious efforts later to put the individual eatries 10 order or retrieve
them, this computer performs such work quite simply.

The fourth feature is its “built-in software utilities” consisting of five types of
mathematical operation programs. With the use of this function, answers f:an be
easily obtained by simply entering the necessary values or numeric expressions,
As shown above, this computer can be used by a wide variety of people —
persons who want to learn BASIC for the first time, those who already know
BASIC and want to make full use of this computer. -

We hope that this manual will enable you to make effective use of this computer

for many years to come.

Pribr to Operation

This computer was delivered to you through CASIO’s strict testing process, high
level electronics technology, and strict quality control.

To ensure a long life for your computer, please observe the following precau-
tions.

m Utilization Precautions

® Since this computer consists of precision electronic parts, do not disassemble
it. Also do not apply an impact to it by throwing or dropping it, or do not
expose it to rapid temperature changes. In addition, do not store it in a place
with high temperatures or high humidity, or in a-dusty place. When the com-
puter is utilized in low temperatures, sometimes the display response is slow
or does not operate. When normal temperature conditions are restored, how-
ever, the computer operation will become normal.

Special care should be taken not to damage the computer by bending. For
example, do not carry it in your hip pocket.

® Devices that can be plugged into the option jack are the Model FA-5, FP-1285,

FP-40) or our specified devices. Do not connect any other devices.

* Use Printer Cable SB-2 when connecting FP-128, and Interface Pack SB-42
when connecting FP-40.

® Although the display sometimes becomes faint while the buzzer is sounding,

it is not a malfunction. However, if the display becomes very faint, replace
the batteries with new ones as soon as possible.

® Every two years, replace the batteries with new ones even if the computer is

not used. Do not leave exhausted batteries inside it because trouble may
occur due to battery leakage.

® Always keep the cap for the connector portion in place. Remove it only

when peripherals are to be connected to the computer.

If strong static electricity is applied to the computer, sometimes the memory
content is changed, or key operation cannot be performed. To discharge
static electricity accumulated in your body, touch a metallic substance like a
door knob. If this occurs, remove the batteries, then replace them again.

® Always turn computer power off before connecting peripherals.

To clean the computer, do not use volatile liquids such as benzine or thinner.

Wipe it with a soft dry cloth, or a cloth dampened with a neutral detergent
solution.
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General Guide

To those who have never touched a computer or are already
familiar with computers, it is recommended that you first
read this chapter carefully, The quicker you become
familiar with the configuration of the computer the quicker
you will be able to use it properly,




1-1 Names of Components
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1-2 Functions of Componenis

® Power Switch .
Slide up to switch on power and slide down to switch off power.

® Shift Key (Red (3] key)

Press this for a one-key command (for inputting plural characters by pressing a
single key) shown in red on the panel, for symbol display, or for input of a func-
tion. Press it once, and the SHIFT-IN mode will be selected and the “ (8] sym-
bol will light up on the display. When it is pressed again or when another key is
pressed, the SHIFT-IN mode will be canceled and the “ (" symbol will go off.
(In this manual the symbol &) will be ‘used to distinguish the key from the
alphabet key (5] .)

® Numeral Keys (1]

Decimal Point ke
e PBEE00

Calculation Command Keys -
_Execution Key ERESIEEET)
Exponent Key
Parenthesis Keys =
Power key ) )

The ten keys @~3) are used for number input. The ] key is for decimal
point input. The calculation command keys (&, (=, 8 and (7} need attention.
These keys are for the four arithmetic operations (addition, subtraction, multi-
plication and division), but the x and + keys of ordinary electronic calculators
are replaced by % and s respectively. This is because of the need for common
use with BASIC language. With ordinary electronic calculators, the(E) key is
used to get an answer. In the case of this computer the &g key is used for that
purpose. For example, in a case where 2X4FIHBT7 5 = are pressed in
the case of ordinary electronic caIculators this computer requires that 120¥) 4
(413 E 7 =5 & be pressed.

When pressed directly, the (€] key serves as the exponent key. Press it before
inputting the exponent (a certain power of 10). In the case of 1.23 x 10* for
example, press ME@E)Q@ . When the exponent is negative, press the [=)
key after the (E] key.,
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For example, in the case of 7.41 x 107, press ZH@OEIEE.

When this key is pressed after the @ key (B3d5), 7 (the ratio of the circum-
ference of a circle to its diameter) will be displayed.

The (M and (Dkeys are for inputting parentheses and the @ key for power
calcutations (for x* , press x (1 ).

e Alphabet Keys and Space Key -
OwEER@D®»U@eE
ADEEHIKLE
DX ME N M E]E ) E

These keys are not found on ordinary electronic calculators. The 26 letters of -

the alphabet, the symbol keys (3,3, ], ) and the space key () are
arranged as on a typewriter, They are used to give commands or write programs.
In addition, the 26-letter keys, A to Z, serve as “variable memory” (where
nurneric values, ete. are stored) individually.

e Egqual Key ([=]) .
This key is not intended to obtain answers from calculatlons but is used for

conditional judgement in assignment statements (see page 143) or IF statements
(see page 152). When it is pressed after the &1 key, the % (not equal) symbol
will be displayed.

o Function Keys _
One of the features of this computer permits
one-key input of functions as in sc1ent1ﬁc cal~

SET  ASN ACS ATN
(sin}

ABS INT FRAC -

culators. This is very convenient for function (In] (g
calculations, (3 and (2 are “‘square” and “cube”
keys, respectively. (@3 is a key for calculation of T
an exponential function (10%) based on 10.

When these keys are pressed after the 1 key,
each performs the function shown above it.

1-2 Functions of Components

& Hexadecimal Key { ‘&5

Press [ hexadecimal number [, and a hexadecimal number will be converted
into a decimal number. Press =2 decimal number (1] 4, and a decimal number
will be converted into a 4-digit hexadecimal number.

¢ Engineering Key ( &= )

When this key is pressed, a calculation result or a numeric value dlsplayed by a
PRINT statement is converted into an exponent display. When this key is
pressed repeatedly, the displayed exponent will decrease by 3 each time. The
exponent can be increased by 3 each time by pressing =,

(Multiple of 3:10% = K (kilo), 10° = M (mega), 10° = G (giga), 10 = m
(milli), 107 = {4 (micro), 107 = n (nano), 107*? = P (pico)

e Replay/Answer key ( far) ) _
Press this key to recall the last input contents calculated using e, When this key
is pressed after pressing the B key, the last calculated result can be recalled.

® Statistical Data Input Key { 25 )

Press this key after statistical data, and the data will be input to an exclusive
memgory area. When pressed following the b key, an SDEL function is per-
formed to delete the input statistical data from the memory ared. (For detaﬂs
see page 33.)

¢ Function Memory Keys { (in{ou]fag)

These keys are for the Function Memory. They will be descnbed in detaﬂ in
Chapter 3.

® Cursor Movement Keys ( (I%LE0 )

These keys are used when correcting displayed characters. The cursor (**_" blink-
ing in the display window) is moved right and left by these keys. Each time this
key is pressed, the cursor moves by one character. When the key is held down,
the cursor moves continuously through all of the characters present. When
[ 2 is pressed, the cursor moves to the left edge of the display (the beginning
of the line) — LINE TOP function, When =522 is pressed, the cursor moves to
the right of the last input character (the end of the line} — LINE END function.

5
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® Insert/Delete Key ( &5 :

This is another convenient key for correcting displayed characters. When it is
pressed directly, the characters following the one under which the cursor is
blinking are moved to the right so that a space can be created for character
insertion. The cursor itself does not move.

When EA& are pressed, the character under which the cursor is blinking is
deleted and the characters on its right are moved to the left. The positien of the
cursor remains unchanged.

Continuous insertion and deletlons are possible by keeping (%3 and & pressed
respectively.

® Break Key ( [ery] )

This is 2 powerful key capable of suspending various operations (manual opera-
tion, program execuiion, input/output with a casseite tape, output to the
printer, program list output) and canceling errors. When it is pressed while dis-
play is out owing to AUTO POWER OFF (see page 12), power is turned on again,

® Clear Screen Key ( [cus) )
This clears the display and moves the cursor to the left edge of the dlsplay
window,

® Back Space Key ( [es]) .
When this key is pressed, the character immediately to the left of the cursor is
deleted while the characters immediately to the right of that character are
moved to the left. Unlike the & key, the cursor moves to the left.

The characters to the left of the cursor can be deleted continuously by keeping
this button pressed.

& Stop Key ( [od ) :

When pressed during program execution, this temporarily suspends program
execution. When it is pressed while characters are being scrolled, the display is
temporarily suspended. Execution is resumed when the [ key is pressed.

7-2 Functions of Components

® Memo Key ( ) :
Press this key to use the DATA BANK function. For detail, see Chapter 8,

e FXKey ([F])
Press this key to use the built-in software utilities.

For details, see Chapter 4.

® Mode Key ( [w] )
When specifying a computer mode or an angle unit, use this key in combination
with 4, @~@.
fod (e )e v This turns the key input buzzer sound on and off. When the
buzzer is on, the “BUZZER” symbol lights up on the display.
------ The “RUN” symbol is displayed for manual and program calcula-
tions. (RUN mode)
------ The “WRT” symbol is displayed for program writing, checking
and editing. (WRT mode)
[T =] The “TRACE ON” 'symbol is dlsplayed for execution of tracing.
(For details, see page 104. )
----- ‘When the “TRACE ON” symbol is displayed; the execution trace
mode is canceled and “TRACE ON” disappears.
2%{ =1 SERRES The “DEG” symbol is displayed specifying “degrees™ as the angle

unit.

------ The “RAD” symbol is displayed spemfymg “radians™ as the angle
- unit.

(id[B] -+ The “GRA™ symbol is displayed spemfymg ‘grads™ as the angle
unit.

----- The “PRT ON” symbol is displayed and printer output is possible
when a printer is connected to the computer.

------ When “PRT ON” is displayed, the prinfer outpui mode is can-
celed and “PRT ON” disappears.

=mE)---- The * @g)” symbols light up to indicate that the MEMO IN
mode is specified. This mode permits memo data input to the
DATA BANK. (For detajls, see Chapter 8.) To cancel this mode,
press @) .
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e Extension Key ( [x1 )

The direct mode is specified immediately after the power is turned on. When a
key is pressed in this mode, the character printed on the key is input. However,
if the®T key is pressed, the extension mode (the “EXT” symbol lights up) is
specified, making it possible to input small letters or special symbols. The exten-
sion mode is effective for the upper half of the keyboard. '

Shown below are the functions-of the individual keys in each mode:

a) Direct Mode (Just press the desired key.)

E Y o) MEMO
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I

1-2 Functions of Components

c} Direct Mode in the Extension Mode (Press the desired key while “EXT™
on.)

q|lwle|lr|t]jyjul|i]|lo{p | MEMO

x|c|v|b|n|m|[:] ]|+ | see|mone

d) Shift-in Mode in the Extension Mode (Press the desired key after & while
“EXT”is on.)

% | |@|¥[C| 2 -— - | MEMO
ojlo|a|x|= LI ext | Fx
| B o |l - |E] Q| H}Y|g| 4 | sec|moe

Please note that each key has plural functions.
When the e key is pressed again while the “EXT” symbol is on (extensmn
mode), “EXT” disappears and the extension mode is canceled.

® Display Contrast Control

When the display is dark or faint, depending on the battery condition or display
view angle, adjust it by moving the control located on the left side of the
computer. . 4

L1 1 [ ™t

[ == /)

5

To increase the display contrast, turn the control in the direction indicated by
the arrow. To weaken the contrast, turn it in the opposite direction. If the con-
trast is still weak even after the control is at its highest-contrast position, the
batteries have probably run down. If so, replace the batteries as soon as possible.
(For battery replacement, see page 11.)
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¢ Connector for Peripherals .

Connect peripherals, that are available separately on an optional basis, to this
connector. Connect the FP-125 or FP-40 when printing, and connect Cassette
Interface FA-5 when using a tape recorder, :

— — 1 1

(L_lipnooninnnnonnn

Use the separately available exclusive cable SB-2 when connecting to FP-128,
and the separately available interface pack SB-42 when connecting to FP-40,
Do not connect devices other than SB-2, SB42 and FA-5 to this connector,
Always keep the connector covered with the accessory cover when not using
the optional devices.

& RESET Button

This button is located below the power switch. If this button is pushed with a
pointed object when the power is on, the computer will be reset to the state
where no specification or no input is performed. This operation may be used
when the computer is in locked state due to strong static electricity. Caution is
required since all programs and data will be lost if pushed.

1
.

[
rrrrer
rrrerr
rrerrr
rereer
crrrr
rrrrr
rrrre

rrrr
rrrr

L_RESET RButton

1-3 Power Supply

The power supply system for the computer is divided into the main power
supply (two CR2032 lithium batteries) and an auxiliary power supply for
memory backup (one CR1220 lithium battery). If the display contrast remains
weak even after adjustment (see page 9), replace the batteries as soon as possible
because they are bécoming exhausted.

Note:
Be sure to replace the batteries every two years regardless of their use in order to
prevent the chance of malfunction due to battery leakage.

» Battery Replacement

1) Switch off the power supply and remove
the rear panel after removing the three
SCTEWS. '

2} Remove the batteries.

T -] ]
Main batteries:
Remove the battery cover after loosening - Screws
the screw &.
Auxiliary battery: . ©

Remove the battery cover after loosening
the screw ®.

3) Remove the exhausted batteries. (They can T =
be removed easily by tapping the battery
compariment with its opening facing
downward.)

4) Wipe the surfaces of new batteries well
with a dry cloth before inserting them with
the & side up.

5) Press the batteries down with the battery
cover and slide the cover to close the bat-
tery compartment.

6) Replace the screws on the rear panel and switch on the power supply.

!
Screw @ Screw B

11
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e Auxiliary Batteries

The auxiliary battery is for memory backup. This battery remains in operation
while the main battery is being replaced, thus preventing the program and data
from vanishing.

Bear in mind that if both the main and auxiliary batteries are removed at the
same time, the program and data will vanish. If the main and auxiliary batteries
must be replaced at the same time, press the reset button with a pointed object
after switching on main frame power supply.

Notes:

1. Frequent use of the buzzer shortens battery life.

2.-When replacing the main batteries, be sure to replace both at the same time.
3. Never throw batteries into a fire. It will be dangerous as they may burst.

4. Care should be taken to ensure that battery polarity( @, © ) is correct.

Keep batteries out of reach of children. If swallowed by accident, consult a
doctor immediately,

» Auto Power Off

This is an automatic power-saving function designed to prevent waste of power
when a user forgets to switch off the power supply. The power supply is auto-
matically cut off in 6 minutes upon completion of operation {except during
program execution) or upon key-input waiting state following execution of an
INPUT or PRINT statement.

In such a case, power supply can be resumed by turning the power switch off
and then on again or by pressing the & key.

Note:

Even when the power supply is cut off, variable content, program content and
DATA BANK content will be retained but mode specifications (“WRT",
“TRACE ON”, “PRT ON”, etc.) will be initialized (immediately after turning
the power on).

- Manual Operations

One must at least operate the computer to become familiar
with the unit. Even if you operate something wrong, the
machine will not be broken, Since practice makes perfect,

as the proverb says, begin practising simple operations.
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Try the computer and see how it works.
First slide the power switch to ON, and the following display will appear.

BUZZER AUN DEG
™ e
RO DUP
=TT 1
A el R H lfn

First erase this display. To do so, press the [ key. “Ready P®” will vanish, Then
“_» will begin blinking at the left end. This is called the “cursor” and indicates
the starting point for character writing.

BUZZER RUN DEG

The state in which this cursor is blinking is called “key-input waiting state™, —
namely, the blinking cursor indicates that the computer is waiting for a calcula-
tion or a command, The cursor is usually indicated by a blinking “—", but as
characters are written continuously, it sometimes changes to a blinking “ § ”.
On this computer one line consists of up to 62 characters. The “ B » symbol
appears as 2 warning signal when the number of written characters exceeds 55.
“BUZZER”, “RUN" and “DEG” will probably appear at the top of the display.
These are called mode displays and indicate the state of the computer. “RUN"
indicates the RUN mode in which manual calculations and program execution
can be performed, “BUZZER” shows that the buzzer is on. The buzzer beeps at
each key input. “DEG” shows that the angle unit is the degree. In addition,
other angle units are the radians (“RAD” lights up), which is specified by press-
ing , and the grads (“GRA” lights up) specified by pressing (&) . Be
careful about these angle units when handling a trigonometric function, inverse
trigonometric function or coordinate transformation. Once an angle unit is
specified, it remains in effect even when power is switched off.

The other modes displayed are the program writing mode (“WRT” lights up)
specified by pressing , the trace mode (“TRACE ON” lights up, see page

2-1 Let’s Operate the Computer

104) specified by pressing . the printer output mode (“PRT ON” lights up,
see page 113} specified by pressing k() , the MEMO IN mode for the DATA
BANK function (“gew)(n)” lights up, see page 212)specified by pressing (5] and
the extension mode (“EXT’ lights up) specified by pressing [ .

You will learn thése as you become familiar with the computer.

Now actually press the keys to display the modes. If a confusion has arisen in
mode display, switch the power supply off and then on again.

First try a simple calculation.

Example:
123+456=57¢

Press & . | _

Press keys according to the above equation.

DEEEEEE | 123+456._

Then press [ instead of (=] to find the answer.
&2 573

The calculation is as simple as with an ordinary calculator, isn’t it?
Now make a calculation including both multiplication and addition.

Example:
33X5+16=181

Here it is assumed that 34 has been input by mistake instead of 33.

EErEEDE [TdaE+16_

15
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You notice the mistake, but don’t worry. Press the cursor movement key ( (1)
and bring the cursor to the wrong numeral.

(FlEEEEE

\7¥1=¢1h

+—The cursor and 4-blink by turns.

Then press the right key (3] .
: ' IEAEH1E

Now the calculation formula has been corrected. Find the answer.

| 151

Example:
26 X7 +23=205

It is assumed that 32 has been input instead of 23 by mistake.

EEEZEEE IEETHIE_

In this case the (28] key is convenient for correction.

SEETHI
FEETH_

After correcting the error by back-space operation, input the right numerals and

press (e .

e

=y T
ot

¥
=
o

ol ko
[ £ o

*Unlike the =I5 keys, the(sslkey deletes the character on the left of the
cursor and moves all characters on the right one space to the left. Be careful
when using the [ss) key.

2-1 Let's Operate the Computer

As shown above, when a mistake is noticed during the input process, it can be
casily corrected by using the cursor movement keys or the [E5] key. However,
when a miistake is noticed after the xg key has been pressed, use the REPLAY
function ([ar]}) or calculate again from the beginning.

Now write chardcters using the alphabet keys. _

These keys are arranged in the same manner as on typewriters (ASCII arrange-
ment),

First write capitals.

Example: Input A,B,C, X, Y and Z.

First input A, Band C.

EEDE
Then input X, Y and Z.
| | BRCHVE_

Next, insert a one-character spacé between ABC and XYZ. Bring the cursor to
the position of X.

AEE | HEE::’.':

The cursor and X blink by turns.

Make a one-character space.

m . LAEC.KYZ

To insert a space between, characters in this manner, place the cursor where the
space is to be inserted and press the (ns) key. When desiring to insert some
spaces, keep this key pressed. _

This computer is capable of displaying small letters and spec1a1 characters in
addition to.numerals and capitals. For dlsplaymg these characters, use the exten-
sion mode. See page 9.
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Example:
Display the small letters a, b and c.

First specify the extension mode. .
—EXT lights up.

RUN DEG

¥
BUZZER EXT

Then input A, B and C.

BUZZER EXT RUN DEG

EEE .
S

Example:

Display the marks & ## &

Since the computer is already in the extension mode, just press each of the
relevant key after pressing the B key.

BUZZER EXT  BUK DEG
ETETETET sboeess_
Example:

Display the symbols = [/p .
Press keys as shown below in the extension mode:

BUZZER EXT AUN DEG

R R o
= ahodged DL

Since the above marks and symbols are available, they may be used for various
purposes. To cancel the extension mode, press b again and the “EXT” symbol
disappears. :

Now we believe you understand key operations. While you are practicing key
operation, “Error 2” may be displayed and the pressed key locked. This is not
a trouble but a message that the wrong operation has been performed. It is there-
fore called the “error message.” In such a case, press the bn key. Then'the error
message will disappear and the computer will become operable again. There are
several kinds of such error messages. For details, see page 242,

2-2 Begin with the Four Arithmetic Operations

Try simple calculations. Bear in mind that there is a priority sequence in opera-
tion, i.e., multiplication and division take precedence over addition and sub-

traction.
Example 1:
23+4.5—53=—25.5
Operation
EEHEEEEEEE -25.5

*From here on, numerals will be no longer placed in boxes.

Example 2:
56X {—12)+(—2.5)=268.8
Operation
5612022 .569 6. E

*In the case of a negative numeral, press the @ key before pressing the numeral
key.

Example 3- _
7TX8—4X5=36
Operation '
7T®8Z4@E5EI 6

*Multiplications are executed first, followed by subtraction.

Example 4:
(4.5X1075)X(—2.3X107")=—0.01035
Operation

4,5M75@E2.30=788 | ~0, 41

o

LRy ]

*For exponent display, input an -e'xponent_ after pressing the [E) key.
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In addition to the calculations as shown above, algebraic calculations using varia-
bles are possible with this computer. These calculations are convenient when a

certain value is used repeatedly.

For example:

3x+5=

4x+6=

5xt+7=
If the value of x in the above calculations is 123.456, it is troublesome to press
the same numeral keys repeatedly. A labor-saving method for such calculations
is algebraic calculation using a variable. Use variable X. '
First assign 123.456 to the variable X.

X=123.456%&

Where = does not mean “equal,” but “assignment of the right side to the left
side.” Now start calculation.

3 X 5 & ITo. 368
4EBXE 6 & 499,524
5RE 7 6 gad, 25

Repetitive calculations can be made as simple as this when a variable is used.

This computer has 26 variables from A to Z, which makes possible storage of
numerous values.

In the above example, the value of the variable X is constant while calculation
formulas differ. - : '

Please note, in a calculation where formulas are constant and the value of the
variable differs the computer works in a different way. For example, in a calcula-
tion of a formula 3 x + 5 = where x varies from 123 to 456 to 789 the computer
uses a function to store numeric expressions {calculation formulas}. This will be

described in Chapter 3.

2=-3 Calculation Notes

u Priority Sequence in Calculation

As mentioned in the preceding section, calculations are subject to the rule of
“priority sequence” (true algebraic logic) which requires that multiplication and
division take precedence over addition and subtraction. This computer auto-
matically judges the priority sequence. You simply input 2 numeric expreséion

-and the correct answer will be displayed.

Here is the priority sequence in a calculation:

1) Functions (sin, cos, tan, eic.)
2) Power (1)

3) Multiplication (), division (/)
4) Addition (+), subtraction @)

Calculations are performed according to this priority sequence. When calcula-
tions happen to be equal in the priority sequence, priority is given to the calcula-
tion on the left. If there are parentheses top priozity should be given to the
parenthesized calculation. -

Example: 2+3*SIN(T7+13)12—2 75
} I_®__J
I__®___|
| @ |
@ |
@ ]

= Number of Input/Output Digits and Caiculation Digits

The range of input values (humber of input digits) acceptable to this computer
is 12 digits for a mantissa and 2 digits for an exponent. The same number of
digits apply to internal calculations.

The displayed range of a value (number of output dlglts) is 10 digits for a
mantissa and 2 digits for an exponent.

Example:
1023456789126 1. 234567891
12345678912 106= 1,'74'55-?9'311-:1:‘
)

12345678912&F—1006 |~]1, 23:¢ Eﬁ%é’.-IEINE'
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& | 2-4 Functibn Calculations
!

This computer is capable of performing function calculations in addition to the ]
| ' P : p ' p g E&T&oorf . Format Function and input range I
P four arithmetic operations. |
‘ The functions can be used in a program, but manual operation is described here, Commeon | LoG (%) log, x [ X>0 !
L ‘ ‘ logarithm
: This computer is provided with the following functions: Natural LN (X) log,x |X>0
logarithm
1 L gﬂgfi:rf Format Function and input range Integer INT (X) [*] Gives maximum integer not exceeding
: ' X (equal to Gaussian function [x])
| Trigonometric | SIN (Numeric sin IXI < 1440° (8« rad, 1600gra)
] function expression) Fraction FRAC (X) FRAC | Gives decimal portion of X
| * hereafter X Absolut ABS (X) Il Gives absolute val
ute
COS (X) cos IXI < 1440° (8 rad, 1600gra) - * 1ves absolute value of X
: TAN (X} tan IXI < 1440° (8w rad, 1600gra) _
b except when 1XI is odd multiple of Sign SGN (X) sgn x 1when X >0
. 90° (/2 rad, 100gra) 0 when X = 0
‘ Inverse ASN (X) sin? | IX1 £ 1,-90° < ASN < 90° ~1whenX<0 |
'1‘ trigonometric (rad: -m/2 < ASN < n/2, Rounding off | RND (X, Number | RND{ | Gives the vaiue of X which is rounded
; function gra: 100 £ ASN < 100) of digits)* off at the Specified'digit.
: ACS (%) cos™ | IXIg1, 07 <ACS<180° Number of digits! < 100 f:
! (rad: 0 £ ACS <, gra: 0 < ACS £ 200) - i
: . ATN (X) tan™ ~90° < ATN < 90° Ranfi_om RAN # RAN # | Generates a 10-digit random numbex. '
i (rad: —m/2 < ATN < /2, numbers 0<RAN#<1
: = = - i
E gra: ~100 £ ATN £ 100) L " T Gives approximate value of ratio of circle |
- Hyperbolic | HYP SIN (X) sinh | 1X1< 230.2585092 circumference to diameter. |
- function HYP COS {X) cosh IX1 £230.2585092 Decimal — DMS$ (X)* DMSS$ ( | Converts decimal number given as ‘
P HYP TAN (X) tanh 1XI < 1000 sexagesimal X into sexagesimal character string ‘
Inverse HYP ASN (X) sinh? X1 < 5 x 10°° conversion in degrees, minutes and seconds. |
. . 5
Ly hyperbolic HYP ACS (X) cosh™ 1 1 X <5x%10% i IX1< 10
i function HYP ATN (X) tanh™ [ 1X1<1 Sexagesimal - | DEG (deg. [, min. | DEG( | DEG (x, y, z) = x + /60 + z/3600.
. _ decimal [, sec.] PD* IDEG (x, y, z)I < 101¢°
o Square root SQR (X) Jx Xz0 conversion
| Cube root CUR (X, 3z IXL < 10100 . |
} i ube roo (X) Decimal - HEXS$ (X)* HEXS (| Converts value of X into 4-digit
! Power X1X ¥ x < 0— y: natural number hexadecimal hexadecimal character string.
: . conversion -32769 < X <
- Exponential EXP (X) & -10'%* <X £ 230.2585092 63536 :
E I function '
23

.
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Name of : ;

function Format Function and input range
Hexadecimal &H Hexadecinllal &Hx Character string contains hexadecimal
— decimal character string number within 4 charactess.
conversion
Factorial FACT (X) x! Xz 69 (0 and positive integer)
Permutation NPR (n, D)* | nPr 0<rgn<10'

) C ' ' (0 and positive integer)
Combination | NCR (n, i)* nCr 0<rgn< 10t
{0 and positive integer)
Rectangular POL (X, )* POL ( IX] < 101°° 1Y < 107 °° 1XI+ Y10
— polar X, Y: numeric r is given as a function value for assign-
coordinate expressions ment to variable X while value of ¢ is
transformation assigned to variable Y,
Polar — REC (1, 8)* REC( |0<r< 10,181 < 1440° (8 rad,
rectanguliar I, 8: numeric 1600 gra)
coordinate " expressions Gives x as a function value for assign-
transformation : ment to variable X while value of y is
assigned to variable ¥..
Note:

In the case of asterisked functions, parameters must be parenthesized.

*Certain combinations or permutations may cause errors due to overflow

during internal calculations.

2-4- Function Calculations

Now perform calculations by using functions. Frequently used functions can be
inpuf at one touch of the respective function keys.

® Trigonometric Functions (sin, cos, tan) and Inverse Trigonometric Functions
(sin™*, cos™!, tan™!) '

When using these functions, be sure to specify the angle unit (degrees, radians,
grads).

Example:

sin 12.3456 " = 0.2138079201
Operation: '

k=)@ (Angle unit: degrees (DEG))

(12,3456

]
n
0
| o
]
]
3]
i |
n}
]
b
h o

Example:

2+5in45” X cos65.1" = 0.5954345575

Operation:

2@ 45 H65. 16 H. 3934345575
Example:

sin"! 0.5 = 30°
Operation:

Bt @ | 5 G 38
Example:

cos(%rad) = 0.5
Operation: _

(Angle unit: radians (RAD))

OIS Z 3 D6 |a.5

25
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Example:
cos™1 42 = 0.7853981634rad

Operation: :
@S0 2 7 2 6 (6, TEGI90163:

Example:
tan(—35gra) = —0.6128007831
@B (Angle unit: grads (GRA))
=) 35 & | -5, 612

=
]

L |

1

%!
b)

P ]
o
L |
o
Pl ]

1)

e Hyperbolic Functions (sinh, cosh, tanh) and Inverse Hyperbolic Functions

(sinh!, cosh™, tanh™ ) _
In the case of these functions, press f and then press the same keys as in the
case of trigonometric and inverse trigonometric functions.

Example: -

sinh(—%) = —2.301298802
Operation:

EEOEESZ 2 DE -2, sl Z98F0S
Example:

cosh™! 1.5 = 0.9624236501

Operation:
Fakmds 1, b g

® Logarithmic Functions (log, In), Exponential Function (¢*} and Power Fune-

tion (")

Example:
log!.23 = log«» 1.23 = 0.08990511144

QOperation:

631,236 ' (@, B8996511144

26

Function Calculations

Example:

N30 = log.90 = 4.49980967
Operation:

(] 90 &g

. Example:
¢ = 148.4131591
Operation:

& B [

Example:
1232 = 15129
Operation:

123 @1

Example:

123° = 1860867
Operation:

123 @

Example:
10423 = 16.98243652
Operation:

@1.23@

Example:
5.6%% = 52.58143837

Operation:
5,62, 3k

Example:

128" = /123 = 1.988647795
Operation:

123001 @70)E

1148, 4171591

L
L
it
FaOn 3
e o

L ]
I
L)
o
-1
-1
u
on
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e Other Functions o/ ,</ , SGN, RAN#, RND, ABS, INT, FRAC)

Example:
J 7T + /[ 5 = 3.65028154
Operation:
D2 @5 kg I, EOREE1SY
Example:
¥yIir =3
Operation:
27 3
Example:

Conversion into signs (positive number > 1, negative number +-1,0~> 0)

Operation:
EAES G
B O fxg
EES (=) 2 (e,

[ IS

i
.

Example:
Generation of random numbers (0 < RAN# < 1 pseudorandom aumber)

Operation:
- - o —_—
e ) maﬂ?-'ﬁ':at-' =
(This value is not necessazily displayed.)
Example:

Round the result of 12.3 x 4.56 at the place of 107
12.3 X 4.56 = 56.088

Operation:

Ee12. 300456022 008 | 56,
Example:
|—78.9 + 5.6] = 14.08928571
Operation: I
£5(0=178 90215 . 6(0ES [14.B5928571

2-4 Function Calculations

Example:
The integer portion of 7800 + 96 is 81,

Operation.
b ES07800(2196 (D

*INT x gives an integer not exceeding x,

1

E;(ample:
The decimal portion of 7800 + 96 is 0.25.
‘Operation:

EI2S5[7800(296 02

|G, 25

® Decimal-Sexagesimal Conversion (PEG, DMS$)

Example:
14° 25 36" = 14.42666667°
Operation:

= 14 )25 1) 36 O

|14, 426ERELT

Example:
12.3456° = 12°20' 44.16
Operation:

bt 12, 3456 09

12728744, 18

Example:

sin63°52' 41" = 0.897859012
Operation:

bod{A)snlfred 83 (31 52 (2] 41 (@M=

[y
S )
[}
, .L—l
—.
[ (]
on
RN ]
[y
—
g}

29
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® Decimal-Hexadecimal Conversion (&H, HEXS)
*A B, C, D, Eand F in hexadecimal numbers correspond to 10~ 15 in decimal

numbers.

Example:

Convert 2 hexadecimal number into a decimal number.

Operation:
W 10 &g
& 7FFF d
(1) 8000
e FFFF [

Example:

Convert a decimal number into a hexadecimal number.

Operation:
B 100 O]k
@S 10068 0 kd
EE=] 32768 Dk
S 32767 (e
S 65535 Ok

1 e |

s |
L J A E e

b e B ) O g e

T T T

T3 |~
iy
T [ D

|

® Factorial, Permutation and Combination (FACT, NPR and NCR)

Example:
10 ! = 3628800

Operation:

FE 19 B
Exami:le:

10Ps = 5040
Operation:

ERey 19 (0 4 Ok

30

]
(3 oY
o]
an
[ ]
Do ]
]

i
D]
4
=0

2-4 Function Calculations

Example:
10Cs = 210
Operation:
e 10 04 D (218

¢ Rectangular-Polar Coordmate Transformation (REC, POL)
Here @ of polar coordinates (r, 8) is assumed to be obtained in radians.
Example:

The point (5, #/6) in the polar coordinate is (4.330127019, 2.5) in the rec-
tangular coordinate.

Operation:
B(E (Angle unit: radians)

EES 5 A6 8 |4, 3381271
&3 o) 2.5
Example:

The point (1, 1) in the rectangular coordinate is (1 .414213562, 0.7853981634)
in the polar coordinate.

Operation:
B 1 3 1 06 ¢y | 1.4142135¢62
52 © 8. 7833981634

* In these functions, results are assigned to variables X and Y. Output values are
the same as the content of variable X. '

* In these functions, angle unit specification is as important as in the case of
trigonometric or inverse trigonometric functions,

31
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® Specifying the Number of Significant Digits and the Number of Decimal
Places

“SET™ is used for these specifications.

Specification of number of significant digits ... SETEn(n=0~ 9N

Specification of number of decimal places . . . . . SETFr{rn=0~9)

Release of specification .. ............. .. SETN

*“SET E0” used to specify the number of significant digits specifies 10 digits.

*When a specification is made, the result is displayed by the number of specified
digits. (The digit next to the last specified digit is rounded off.) The original
value remains in the computer.

Example:
100 = 6 — 16.666666666-

Operation:

FAELE) 4 &2 (Specified number of significant digits: 4)

100 (2 6 b [1.667e81
Example:
123 = 7 = 17.57142857--
; Operation: :
] FESF) 2 b (Specified number of decimal places: 2)
123D 763 17,57
‘ Example:
1 + 3 = 0,333333333333-
i Operation:
‘ P& @Es  (Specification released.)

1364 o L _1Eh._'-..:..;-.c..:gg..:..:,._-..:.

32

2-5 Statistical Calculations

When collected data are analyzed, or when new data are obtained through fore-
casts or estimates, statistical calculation is indispensable, whether in office or
technical work. This computer incorpofating statistical calculation functions
enables you to perform troublesome statistical calculations simply. Correlation
coefficients or estimated values can be quickly obtained.

& Statistical Data Input

Prior to start of a statistical calculation, clear the exclusive statistical memories.
And input a statistical data. For this purpose, use the @ key in the “RUN”
mode.

Individual data . . . . . .. . data

One-variable data { . :
Plural identical data .. ... data (3] frequency

Individual data . . .. ... .. x datal]) p data b -

Plural identical data .. ... x data (5] ¥ data ]
frequency

Here is an example of a statistical data input by the &) key.

Paired-variable data {

Input data 1/815/5/3/813 Delete ] and 2 last,
416333

Operation:
@ (RUN mode) Feadr FA
il s JEmeem) (Statistical memories STAT CLERE .
& cleared.) -
1012 1.2,
STAT 1.4
3T 4 STHRT 3.4
5 51 STAT 5.4
()6 & STHT 2.6
303m “TRT 3:3
BE 26 STRT 3,333
1 2 E128°3 (Delete data ““1,27) | SDEL 1.2

[

33




34

CHAPTER 2 Manual Operations

As shown above, press the B key after inputting data. “STAT ...” will be dis-
played. '

*1. y data can be omitted by using “x data (3] frequency) E) . In such a case
s values are the same as the previous ones. ([ (J frequency] can be omit-
ted.)

#3 When x data can be omitted by using “ )y data (5 frequency) @ 7, x
values are the same as the previous ones. ([ [¥] frequency] can be omitted.)

*3, When@miare pressed instead of Ewafter data input, the data is deleted
from the statistical memory.

* Input statistical data are stored even after power is off unless the above
deletion is made or the STAT CLEAR command is executed by pressing
@Iﬁ. Therefore, when inputting statistical data anew, be sure to
execute the STAT CLEAR command in advance so as to clear statistical

memories.

* When “frequency” is omitted, frequency is regarded as 1.

* Take note that the twj key and theﬁ:']keys are functionally different. The
former is used for statistical data input in manual calculations while the latter
is one-key command for data input, STAT CLEAR, STAT LIST, etc., in d

program to described later.

2-5 Statistical Calculations

& Siatistics Output

Statistics can be obtained by STAT LIST, STAT LIST 1, STAT LIST 2, EOX

and EOY commands. This computer allows the calculation of the following

statistics:

Statistics Fommula

n Number of statistical data processed n
Zx Sum of x data Zx
2y Sum of y data Sy
Zx 12| Sum of squares of x data Sx?
Zy 12| Sum of squares of y data Syt
Zxy Sum of products of x and y data Zxy
Zx/n | Mean of x data Zx

mn
Zu/n | Mean of y data 24

k(]
xdv-1 | Sample standard deviation of x data 2/ nZz” —(Zx)"

a{n—1)
yon-1 Sample standard deviation of y data 4/ 22y —(Zy)
n{n—1)
0y Papulation standard deviation of x data | 4/ Exz—_géL
n
YOn Population standard deviation of y data | 4/ M
n
a Linear regression constant term Ey_boZx .
n

) . Linear regression coefficient ntry - Ex- 2y

nExe — (2 x)°
, " Cotrelation coefficient o

VinEat— (32 sy’ — )3

EOX | Estimated x value for a given y value EOX(y)= ¥ ; 2
EOQY | Estimated y value for a given x value EOY(x)=a+x-}

35
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STAT LIST (or STAT LIST 0) is for outputting all of the statistics.

STAT LIST 1 is for one-variable statistics alone and STAT LIST 2 for paired-

variable statistics. : @y o )
The details are explained in the following table: 201
STAT LIST (0] STAT LIST1 STAT LIST2 205 -
n n n _ .
23: 2,1: 23: H
3 3y Input all x and p data.
Zxt Zxt 2 Zxt 2 .
3 5 gt 2 Upon completion of data input, output all of the statistics one by one by using
Sy Sy STAT LIST.
x Zxln Zx/n 2x/n -
; S y/n Sy/n {(Number of data) e e | =5
.o o 20 20 {Sum of x data) Bg | Evy =25
4O YO e (Sum of y data) & [Tw =25
261 20 a1 20 el 10 a1 (Sum of squares of x data) NIRRT
y0 el yOa HTa-1 (Sum of squares of y data) B |7 r. Fo=1 I;I?
. . a (Sum of products of x and y data) g | ; ¥o=] :1. o
b b b (Mean of x data) &5 = - :
r T L : (Mean of y data) . ::-, : t_I :;
Qutput of all Output of one- %‘;ﬁf&igﬁ&aﬁfﬂ il (Standa d deviati i LA
the statistics variable statistics processed statls&::tlzsy rd deviation of x) ) | vy [-' =F . REIFE 1 ET 3
: {Standard deviation of y) B : g T '::: - 'i' I
: ¥ip =2, 529822128

2-5 Stetistical Calculations

Operation:

First input the stat1st1cal data shown in the table. (Use the RUN mode.) |

Regression formula:y =a+b « x
: ' Oth itted
EOX and EOY are treated as functions. These can be calculated in the same way B ors omitte E

. i
as ordinary numerical functions; “EOX y value” or “EOY x value”, When x and : :

o Comparison ' ' e basi ol togs
Lk  values are variables or. numeric values, parentheses can be omltted in the same p of products x and p on the basis of the above calculation results -

shows th ' '
| way as in the case of SIN, ete. ws that the sums total and the mean values are the same, but the standard

| _ . deviation is
i Now master statistical calculations by doing the following exercises: - - larger in the case of product x. This suggests that there is a larger
| variance m shipment of this product

Exercise: ) Date| 4 | 51678 Now find
The table at right shows the state of ship- Produc ) 1W1 in correlation coefficients and estimated values through a regressmn
. alcu
: ments of product x and product y. Deter- x ol2|5i18]8 ation with paired data. ;
o mine the variance of shipments by finding |
. ¥ 1(5!5]5]89
. the standard deviation.
0 36 : 37
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Exercise:
The table below shows the ratios of advertising expenditure {advertising expendi-

ture/operating expenses) and the ratios of operating profit (operating profit/sales
amount) in seven chain supermarkets last year. Was advertising effective?

Storell 1 1 2 | 34 4| 5|6 7

Ratio ofadvertsing || 0.8 [ 2.1{2.5|1.8[3.1{4.0|1.0
Ratio of operating © 9 513 4(3.7/3.2(4.3(6.3|2.3|

profit (%)

Approach:
Draw up a scatter diagram based on the table.
Y
6 da
5 -+

Ratio of aperating profit’

1. 2 38 4 T
~ Ratio of advertising expenditure

The scatter diagram suggests that profit increased with advertising expenditure.
The line connecting the plotted points in the diagram is called the regression
curve. In this case, it is almost linear and is therefore called linear regression.
This linear regression is expressed by y = a + b'x where a is called the hnear
regression constant term and b the linear regression coefficient.

The correlation coefﬁment () is known to be within the range of -1 £r < 1.
Correlationship is positive when 0 <{r £ 1, negative when -1 < r <0, and no

correlationship when r=0.
Now input data'on the seven stores and obtain statistics.

P

2-5 Statistical Calculations

Operation:

1

(Statistical memories cleared)

&> 167 g

e.82.5
2.13.4&
(Input all the paired data.) ,

Next, output paired-variable statistics by using STAT LIST 2.

(Mean of x) RO R 2B | BXSN=2, 135714288
(Mean of y) B Eren=I.6T1428571
(Standard deviation of x) B | xdn =1,849392435
(Standard deviation of ) &) |wdp =1, 2452355149
(Sample standard deviation of x) zin-i=1, 1334733 21
(Sample standard deviation of y) kg |¥ok-i=1, 345883459
(Linear regression constant term) g | & =1.1742 .: 1 E46
(Linear regression coefficient) = |k =1, 142512973
(Correlation coefficient) r =W, 96282 5 TN

It is evident from the value of  that x and y have a positive correlation. Then,
what advertising expenditure ratio should be adopted to bring the operating
profit ratio to 5.7%? What operating profit ratio will result when the advertising
expenditure ratio is 4.5%? Now estimate such values.

nd
[ IR ]

(Estimated value of x)
(Estimated value of )

=ieos 5, 7 B :
B 4,5 6g

fa
[ ] e

Fe124
w312 TIHE

'-..rll'l

1
5]

f i ]

It is estimated from the above answers that the advertising expenditure ratio
needed to bring the operating profit ratio to 5.7% is 3.96%, and. that when the
advertising expenditure ratio is 4.5%, an operating profit ratio of 6.32% will
result. A
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Using
the
“Function Memory’’

In this chapter we shall study the use of the “Function
Memory” which is one of the features of the computer.
This function greatly simplifies calculation of formula in
which only the numeric values assigned to a variable differ.



¥4

3-1 Calculations with the Séme Formula

This unit is provided with a very convenient function called “Function Mem-
ory”. This function permits easy calculations by simply assigning numeric values
to the vz_lriable as long as the formula is stored in advance.
The following keys are used for the “Function Memory™.

1) P Stores the contents currently written.
i P Displays the stored content.
........... If the stored content is a formula, the desired numeric value will be

assigned to the used variables and the calculated result will be dis-
played.
A simple example is given below to learn the use of these three keys.

Example:
Obtain the value of y for each of the values assigned to x wheny = 3.43 Cosx.

(Calculate in three decimal places.)

X 8° 15° 2° 27° ar°

¥y

Operation:
First specify the angle unit and number of decimal places.

() (Angle unit: “DEG”)
(Obtain in three decimal places by rounding off the 4th deci-

ElEh(E] 3 e
' mal place.)

Next, input a formula, and press the (%) key to store it.

=3 . 4 3HEEE

Press the @) key to confirm that the formula has been stored.

o ' [y=3, 43+ COSE.

Then, start calculating by pressing the B key.

[W«mx—qmﬂm S

3-1 Calculations with the Same Formula

' W
8 g Y= 5,397
l._.:l .:‘
16k Y= 3,313
B2

. 22k Y= 3,180
o
276 ' V= Z.85E6
@
316 Y= 2, 940

The formula will be executed repeatedly even by pressing the [ key instead of
the fud key,

As shown in this example, the “Function Memory” is ideal for calculating a
formula in which only the numeric values assigned to a variable differ.

Example:

Obtain the value of V for the respective values of r when V = 4/3mr®. (Calcu-
late in three decimal places by rounding off.)

r 4.579 7.381 9.244 6.133 1.416
v

Operation:

First specify the number of decimal places,
b F 3 g

Then input the formula.

ME4 (4 3 FHeEIERE )
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CHAPTER 3 Using the “Function Memory”

Start the calculations.

4,5790kd
(g
7.3818&d

© (g

« 2444

m

XE

6.133k
(exg
1.4166d

_ 3-1 Calculations with the Same Formula

o Some of the points requiring care in using the “Function Memory” are listed
below. . : :

1) Character string of up to 62 characters can be stored with the (%8 key. The
63rd character and after will be discarded. Since spaces included in the com-
mands and functions input with the one-key command will be counted as
characters, delete these spaces with &% if there are too many characters.

2) The stored contents will be retained even if power is turned off or if Auto
Power off function is activated. ' '

3) Error will occur when @i is pressed if the stored content is other than a
formula,

4) In addition to uppercase alphabetical characters, up to seven lowercase alpha-
betical characters can also be used for the variables, However, variables of
two characters or more are cleared when the calculation is over, In the case
of lowercase alphabetical characters, variables of even one character will be
cleared when the calculation is over,

5) If an exclusive character variable $ (see page 93) is included in the formula,
the content of the variable $ will be used. (e.2. VAL ($ )kA ;etc)

6) The spelling of BASIC reserved words must not be included in the variables.

*It will be convenient to use the “Function Memory” in combination with the

DATA BANK function. See Chapter 8, Section 8-10 “Combining with the
Function Memory” on how to use this combination,
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3-2 Utilization for Preparing Tables

Multiple formulas can be written by separating with colons (:}. Tables such as
that shown below can be easily prepared by using this method.

Example: '
Complete the following table. (Calculate in three decimal places by rounding

off.)

X Y P=X-Y Q=X/Y
4,27 1.17 -
8.17 6.48
6.07 9.47
2.71 4.36
1.98 3.62
Operation:

EELE) 36 (Specification of number of decimal places)

EENEYEHOEXZMm  (Storng the formula)
~fg  (Calculation starts) W
4,27k U
1.17k T T
- B=_ 3,600

fexg

Continue to input the values of X and Y in this manner, and the values of P and
Q will be calculated in successive order and the table will be completed as shown

below.
X Y P=X-Y Q=X/Y
4,27 1.17 4,996 3.650
8.17 6.48 52.942 1.261
6.07 9.47 57.483 0.641
2.7 4.36 11.816 0.622
1.98 3.62 7.168 0.547

v

3-2 Utilization for Preparing Tables

Up to seven characters including uppercase and lowercase alphabetical characters
can be used for a variable. Since the variable will then be used as a message when
entering, this is convenient since one can tell at a glance what value is being
entered.

Example:
Complete the following table. (Calculate in two decimal places by rounding off.)

Radius (1) Height (h) l Volu%e =0£r 1z}zcl',lg.'lincl_er VO[(l:fm: i)fszhc)one
1.205 2.227
2.174 3.451
3.357 7.463
Operation:
e (B (2o

CYUEMSHERNDDEESEEEEOCEEDDORNEEEVD
U=

9 (Calculation starts.) RALDTUS =
1.2056 HEIGHT 7
2.227 LYL= 18.16
£ CHE= Z.39
E’f] EROIUS #

If the values of radius (r) and height (h) are input in this manner, volume (U) of
the cylinder and volume (V) of the cone will be calculated successively and the
table will be completed as shown below.

Radius () Height (h) Volu(%e:n?t;r a g))rlinder Vul(l.lvm=e f};ﬁ ahcione
1.205 2.227 10.16 3.29
2.174 3.451 51.24 17.08
3.357 7.463 .264.22 88.07
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CHAPTER 3 Using the “Function Memory ™

By using this “Function Memory”, simple repetitive calculations can be per-
formed easily without the need to use “Program Calculations” which wiil be
explained in Chapter 5.

ez

Built-in Software Ultilities

This computer is provided with a convenient built-in soft-
ware utilities which permits matrix operation, complex
number calculation, numeric solution of equations, numeric
integration and binary, decimal and hexadecimal operation.




4-1 Software

Menu

| Press the (& key to disp

50

*Pressing of (7 specifies RUN mode even when the unit is in another mode,

lay the software menu,

®™, ., ... (Mat)
..... {Comp)
m., . ... (Newt)
B..... (Sim)
H..... (Hex)
..... {(Bin)

Matrix operations

Complex number calculations
Numeric solution of equations
Numeric integrations
Hexadecimal operations
Binary operations

*To cancel the software menu, press the & key.

4-2 Matrix Operations

in Menu 1.

Menu 1

In the matrix operation, it is possible to perform additions, subtractions, multi-
plications, scalar product, determinant, inverse matrix, transposed matrix, and
multiple simultaneous linear equations.

® Matrix Operation Menu

Matrix operation can be started by selecting Mat (press the M key) from the
software menu. The matrix operation menu will be initially displayed as shown

Next, press (F) and the second screen (Menu 2) of the matrix operation menu
will be displayed, When desiring to change the matrix operation menu from
Menu 2 to Menu 1, press g or 2 ,

o

W
-
]
l..

Menu 2

..... (4)
..... (B)
X..... X
..... (1:X~A)
@..... (2:A+B)
..... (F)
B..... {Det)
@..... (Inv)

Setting and confirming matrix A

Setting and confirming matrix B

Confirming the value of matrix X

Transfer the value of matrix X to matrix A.
Interchanging matrix A and matrix B

Displays matrix operation menu 2,

Obtains determinant of matrix A.

Obtains inverse matrix of matrix A and substitutes in
matrix X,

51



CHAPTER 4 Bullt-in Software Utilities

..... (Tra) 'Obtains transposed matrix of matrix A and sub-
stitutes in matrix X. :
El..... (Equ) Solves simultaneous equations relative to matrix A

: and matrix B and substitutes in matrix X.
E..... & Obtains the scalar product of matrix A and sub-

stitutes in matrix X.
Performs addition: of matrix A and matrix B and sub-

..... )
stitutes in matrix X.
=..... =) Performs subtraction between matrix A and matrix B
: and substitutes in matrix X.
®..... 3] Multiplies matrix A and matrix B and substitutes in

matrix X.

e Matrix Settings i
In setting the matrix, select matrix A or matrix B from a matrix operation mem
{Menu 1 or 2) by pressing ®or (B].

As an example, execute the following operation.

Example:

Set the 3-row, 4-column on the right as matrix A. . Column j

1 0 3 4

Rowill 2 1 0 -1
3 1 -2 -3

Operation:
(Matrix operation menu)
1isp » ZifAs+E
@A)  (Specifies matrix A) T F.2n i ‘
By (Number of rows input) A T
@& (Number of columns input) (SRS

#The size of the matrix specified last will be stored even if power is turned off.

Matrix Operations

This sets matrix A to 3 rows and 4 columns, Next,
enter the components. Enter the components in
the order of MtodPas shown in the diagram at
the right.

(Diexd
)]

0 3 4

®@ @ @

1 0 -1

® @ ®

1 —2 —3

® © ®

- J
ﬂi131J= g7
Hil.2a= A%
Bil, 3= @7

Next, enter components 3, 4,2, 1,0, -1, 3, 1, ~2 and -3, Matrix menu 1 will
be displayed after the components are entered.

Confirm whether the matrix has been correctly set.

(Al (Specifies matrix A.)

EEERARRABERAEREEE

(A/E“4/Fs 114+R - ZiA¢+E |
Ali.i2=(3.43 {7
Aii.Ji=i2, 4% A7

All,10= 17
[RC1. 2= &7

Ail.30= 37

ALl 4= 47

A(Z, 11= 27

RiZ,2i= 17

R(Z, 3= @7

ACZ.d1=-17

A(3.10= 37

RC3, 2= 17

A(Z.34=-27

Al3:41=-37

A B M Fs LiH3A < 21A¢3E




CHAPTER 4 Buiftin Software Utilities ' : . 4-2 - Matrix Operations
# Correction of Input ' = R T——
If an erro.r is found before pr.essing &3 , enter the correct value ar}d press &g . If ' N _ | 'F}g: ,"", F-—"’h [TWsp 7 o Fi*- 5 Ef
an error is found after pressing the &9 key, correct after returning to the last _ _
display by pressing the &R key. Here, the result of A + B is [ 3 4 ] )
: 4 2
o Additions/Subtractions/Multiplications of Rows
Example 1: ' (B Wisplaysmenu2) |\ fets Tpuws TrasEquak i bs—<
Obtain A + B, A - B, A B and B % A for the two matrices (=] (Specifies subtraction.) RABs8sFrs 1iH3R © Z3Fe+E
] ' A= [ 1 1 ] _ [ 2 3 ] Calculates A - B and substitutes the result in matrix X,
2 1), 2 1 '
After setting matrix A and matrix B, perform the following operation from the (0 (Confirms results). WOl ga=i R 0
matrix operation memu. ' ' ks Wil,1h0=-1
= Mil.21==32
Operation: Ere g, 1= @
‘ : , (Set matrix A and matrix B.) F_[-__.‘ E: ....,- : .: ._.-' F __.-‘ 1 : : :._ H r E H H gy E: g l'::l l:. .|_' k] :'_' ,:I = ET
i (B (Specifies matrix A.) Bii.Jda=(2, 2% i7 A-BE-HoFs 10H+A » 2IRe+E
: Specifies 2 —— — ==
B2 gn%eg clglsuml;los\.‘),s. Ail.10= RY : 1 -9
e g[;‘nﬁggﬁgn ) FE-®sF~ 1iE+H » 21R++B Here, the result of A - Bis ( 0 ]
| (Specifies matrix B) Bli,Ja=(2.d% 1Y ' ‘ 0
: Specifies 2 rows > 3 _ .
‘ =R ;(a.nxc)leg columns.) E":- 1 2 1 A ] k1 (F] (Displays menu 2,) [',‘:E.f I preg s T Fa _.-E_:I” ‘_ R
£ - T o » R Lt = - .:, " . Tt ) - : — -’ Wt K > ” I L - T
BB e=DE g;:-ﬁ;f)gents) H Bk F Pis+h 2iA++E [*] (Specifies multiplication.) NRABSHAES JUMan o 2 AesE

This completes setting of the matrix, Proceed with the followin calculations. S . e R
comp 8 _ & Calculates A > B and substitutes the result in matrix X.

- (F (Displays menu2) Lets InusTrasEquebsts=—2% (X (Confirms results.) All. dd=0d, 2
' (Specifies addition.) AsBAAFs 1iW3R & 2iAS*E &3 Hill.li= 4
o | @ H(1,29= 4
. Calculates A + B and substitutes the result in matrix X. e si2:10= 6
| . B ALE20= 7
i [X) (Confirms results.) Wiiad a=0E. 2 b He B 5sF lis+R < ZUR£+E
& Hil.li= 3
& ' Mil. 2= 4 Here,theresultofA*Bis[4 4 ]
= Wiz, 1= 4 0T

s



CHAPTER 4  Built-in Software Utilities - : 4-2 Matrix Operations
E(llliat%%lgir;{g%s. )rnatrix A {_—! FESHSES ¥ = TrHESE Operation: . - .
(E) (Displays men 2) fetrlnu  Tra-Eaurkot =o Set as follows from the matrix operation menu,
) (Specifies multiplication) ArECHAFS 12H#A ~ 2iA4E R B -7 Fr L1i4+0 7 ZiRe+E
' : EEEEIEY (Sets matrix A.) A1, 1= 8%
Calculates B > A and substitutes the result in matrix X. L ¢ iR
N EEDEEECDEDERDE |A-E x-Fs 1ik3R ~ ZiA++E
(%] (Confirms results.) : A da=i Za A0 . EEeIS)Eg (Sets matrix B) Eetl,10= 87
B | Mil, 1= B BECMNEDeRIEERME |HAE nsFs 115+H VAL SE
= 7 !_'. 1,71= 5 (F[¥) (Calculation of Ak B) HrBAHAFS 13H3H SiR+3E
Frh i F L = £l alculati Its of O A s A " LF T e E =T =]
@ :: ]" : 2 1 I = |'.1. g;ﬁnBs ‘f;sn?latg?xaAgn results o H E’ i F 1 LS _." H : 4 H"-""." T
& MiZ, 2oz 3 . : ‘
= A B RS 11770 T Next perform calculation for second term.
S L E o t
' S ix of :
o mat) o [BIji=(2,50 %
Here, the result of B %k A is [ 4 3 ] . @-] élé;?cffum‘ff i Efi.1)= @7 _
. . (&) el (=] EX R w R - L O : L ]
. == B@[@-@G HelodorFs JonaH » 2ifs2E
o B (ddtionofthefistiom | A-E A 11A4R ¢ 2iHe4H
Example 2: : (Confirms results.) Wi d AET AT
Calculate the determinant for the following matrices. Ex ' L I I
o | & Ril, 2= @
-1 1 0 1 La - -y : —
2 3 -1 1 e #it,n0= 4
0 -1 +12 -3 0 R
Jlo 2 1 s o0 2 e Rl li=s 2
s - R = 21=-5
. . R @ 3 :'] - I
First perform the multiplic_ation in thg fl:st term by setting the follqwmg & T3 =
matrices and thep executing A X B. 64 :! - é
2 1 s -1 1 & 2 3i= 6 |
= ~11. B= - B “wSFS 1PHSR 2 2THESE
A 0 1 S B [ o o 1 ]
t .3 - . .
. Here, the result of the calculations is
2o Mys g |
0 —1 l - [0t 70 4
1 3 0 2 1 2 -3 0|=|2 -5 ~—1
0 0 2 3 5 6
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CHAPTER 4 Built-in Software Utilities

4-2 Matrix Operations

® Determinant, Inverse Matrix, Transposed Matrix

Example 3:

Obtain the determinant, inverse matrix and transposed matrix for the following

3-column/3-row matrix,

2 0 0
3 1 2]
4 2 3,

_ Opei'ation:
(Matrix operation menu 1)

AEESR

(Set in matrix A of the example.)

@@-@-@@@-@@@@@

BEeEed
3K (Displays matrix operatmn
.menu 2.}

[@) (Obtains the determinant) -

ll ,-F'..' 1

Il‘l"-‘Tl"El "'E

B N Ene-t..-f"I"ru.: Trasbawsnata=s
0 TR H ZiHe=2D

Next, obtain the transposed matrix,

[F] (Display matrix operation mgLnu 2) -[’1 = f - 1' Fiss ]' P

m rESEqUAR S-S
' . E"’ ik ..F".. 1 b 5 _} P - ':l: E;
Ob tain the transposed matrix. The result will‘be substitued in matrix X.
(] (Confirm results) ,’:::,' Ciadoa=03, 30
=N ‘ arl.li= 2
EBg sLl.23= 3
b wils 3= 4
CE ALt 1= B
g AL 2i= |1
Bg Hid,31= 2
Z2 ALi. 1= B
£ HiF 2= 7
g ALE. 3= 3
&g ) HeBrneFr 1is+h 21

2 3 4

Obtains the inverse matrix. The result will be substituted in matrix X.

) (Confirms results.) MUl =03, 50
&= Hil,1%= @.3
ail. 2= @

&g wel; 3= @

& HiZs 1= B.2
B2 B R, da=-3
Rzl AL2.31= 2

& Hi3.1i=-1

g i, 3= 2

Gz AL3.3i=-1

& AR ',':-: 1:x+H 2EHeE

Fr
. ‘ 0
Here, the inverse matrix of matrix A (A™) is 2

Here, the transposed matrix of matrix A(ADis [ ¢ 1 o

] Scalar Product
Example 4:

Calculate the scalar products for the following matrices,

3

1 2][3
2:‘:1 0

Set as follows and obtain the product of B times the result of tripling A.

o[y 1)
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Operation:

(Matrix operation menu 1) SR A - PLEESE
AEREE e (Sets matrix A.) Bils 1= @7 )
D@0 BeBeaFe 1iR3R 7 2iR%4E
(p) iyt opesaion ey T s EAus Kot A=
(K] (Obtain the scalar product) | k#fH k7 _

(el C[AeBsESFs LtR+R # ZiAe2E

Triple the value. The result will be substituted in matrix X.

{Transfers matrix X to A) ReRrksFs JiW=R & 21H%3H

EE)E)Ed (Sets matrix B.) Bei.l1a= @7

B ed(DEded=)e FeBeksFe {16+ R » ZiH#3E

(F)E (Calculates A %k B.) AR AesFs 1ousH Srhe sl

(Confirms results.) M, das=id. 27

i Atl.13= 3

B Hil.20= 13

& aL2.13= 18

&g Hids 2= 12

GE A-BARAFs 11 ¥+H 2ifAE+E

-Here, the result of the example calculation is 3 [ 12 ] [ 3 1 ] = ['9 15
2 1 0 2 18 12

e Simultaneous Equations
Example 5:
Obtain the solution to the following 3:dimensional simultanecus linear equa-
tions. :
21+ 222X 2= 8
21— z2t2x3=6
2x1+ 22— x3=3

4-2. Matrix Operations

The linear equations can be solved by setting the left side constants in matrix A

and the right side constants in matrix B.

1
A=1|2 -1
2 2

Operation:

(Matrix operation menu 1)

A@E[D)eze (Sets mateix A.)

DR EMEEED DR e

BeEEEDE .
B3R EEDEe (Sets matrix B.)

BeE SR

BEEM

The following values can be obtained from this display,

xn=1 x2= 2

t
el
£

o

T
._I..
o

—."I
w0t

[}

N

] .,
O [ B

o
e ]
-

1

Py
1
ot b

!

"

o o | o
Tl ||

o |

o e 3 B A S

[T | e,

i}

T

., | de
L

e | BT
A3
b
I
Iy

s

-..
1

Ll Ll o S S
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. |
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. Summary of Matrix Operation Key Operations

© @ o

FESES T1H3R ~ Zi1A%+E - k—

[t InusTras Eaur foto-sk |
———{@ EYE 7 i'? '
A jl= 3 £ !
@
EZ ]
&3
[Aii.d0=(d,20 d7
'
E@.
(REl.1x=f 7
o) -
i
= -
TRil,Z1=0 %
=2
¢
[A{3,33=6_¢
=
A
Sameas@
—JEL{E£i=Jb=f3,3} ]
& )
[Hii.12=2 : + -]
Z
:ﬁl{:;r:{.:’:'.:-' 4}—@_

4-2 Matrix Operations

T

]

®
=

FEE

e

@
Transfers the value of matrix X to A by pressmg [Mand mterchanges matrix A
and B by pressing [3) .

Obtains determinant,

S &
F+hezt= @ R —
Obta.ms the inverse matrix, The result is substituted in matrix X, '

—I__

Obtains the transposed matrix. The result is sub-

stituted in matrix X. N

Obtains the solution of the simultaneous equations,
The result is substituted in matrix X_

£ Results displayed &

Hil.10=1 ' |
& )

LHiZ, 13=3 1 - |
ENI-

|'.':.1.'1:1"=" ]

Executes addition, subtraction or multlphcatlon of the matnx
The résult is substituted in matrix X;:--

]

Obtains the scalar product of the matrix, The result is substituted in matrix X,

& R k7 —

|
=R
Zs- J =

63
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Note:
1) A or Bis the object of calculation in the matrix operation and-the result is
substituted in X. '
2) Calculation conditions in matrix operation are a
(i, j) and matrix B as (m, n)). '
a) Addition and subtraction .
Substituted in X when i=m and j=n.
b) Multiplication ‘
Subsfituted in X wheni=m.
¢} Determinant ‘
Substituted in X wheni=j.
d) Inverse matrix
Substituted in X when
than 0. '

e) Simultaneous linear equations
Substituted in X when the three conditions of i = j, determinant is other

s follows {(with mattix A as

i = j and, moreover, when the determinant is other

than 0, and j = m are realized.
FX error will occurif these conditions are not satisfied.
3) Care is required in matrix dpéi'zitidh'éince there will be times when ac‘curater
results cannot be obtained because the determinant is near Zero or values are

rounded internally.

64

'4-3 Complex Number Calculations

e

Complex number calculations encompass arithmetic operations, and to obtain

absolute values, arguments, squares, cubes, square roots, and cube roots.
The complex number operation starts from the software menu by pressing the
Comp (€] key. The following will be displayed first, SR :

After entering a and b, the following processes can be selected,

7 ..... Addition :
(=J..... Subtraction '
&®..... Multiplication
..... Division

®..... Absolute value
..... Argument

..... Square

..... Cube

..... Square root

..... Cube root

Be..... New input

® Arithmetic Operation

Example 1:
Perform the following calculations.

® (2+3i) + (3—2i)
@ (1+2i) X (3—2i)

@4— (3+4+2i)
@ (2—38i) - (1+21)

Operation:

@ - athi a7
BEEB)ex) (Input of 2 + 3i)° 4+3q

(Addition) o FietdiieT
B@EEE@Es (nputof 3 - 2) E+i —

@ (2 +30)+ (3 - 2i) = 5 + i is obtained.
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i

1

e : E -
[@d@)Ed dnputs4) . g

() (Subtraction) —redi
DERE [1-%i

@ 4- (3 +2i)= 1 - 2i s obtained,

@ py
g : g+hi 37
MEEeE @nputof1+2i . | I+241 . -
x] (Multiplication) fio+di
@)=k (nput of 3 - 2i) T+di

@ (1 +2i) x (3 - 2) =7 + 4i is obtained.

3

®

&g athi a? -
Be==3d Anput of 2 - 3i) 2-3i
{Division) Slo+ddir oo
MEdE)Ed (Input of 1 + 2i) —u,,, 1.41

@(2 - 3i)+ (1 +2i)=-0.8 - 14iis obtained.

® Absolute Value and Argument

Example 2:

Obtain the absolute value (r) and argument -

(8) of (1 + 2i).

'imaginary axis

2 -

Real axis

4-3 Complex Number Calculations

Qperation:
. athi a?
[X] (Obtains the absolute value,) Hirpis 2, 23500ETST ?

(Obtains argument,)
B

£3., 434948872

Yiarars
1+21

The absolute value (r) of 2236067977 and argument (8) of 63.43494882 of
(1 + 2i) are obtained.

e Square, Cube, Square Root and Cube Root

Example 3:
Perform the following calculations. -
D2+ i)z @ (2-3i)3
- ® /(=7 +240) @ ¥ (—117+44i)
Operation:
)
s+l 37
@A)Ed (Input of 2 + 1) T
@ (Square) S+di
@ (2 +1)* =3 + 4iis obtained.
)
) stk a?
EeED@eE 2-31
(Cube) ~JE5-9]

@ (2 - 3i)® = -46 - 9i is obtained,
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®

& a+hki a7t
97| =3 P [ ~T+241
{Square root) _ 3+d1

BS ' ' B el k. 3

@ o7 240) = 3 + 41 and -3 ~4i are obtained.

@

Ex9 Clatki a7

OO RE@ @ -117+441

a+di .

3] -4, 954 1+6, T9EATE]
G5 ot 9edl-4, 5900828

@Y(-117 + 44i)= 3 + 41 and ~4.9641 + 0.598076i, 1.9641 - 4.59808i are
obtained,

o Summary of Complex Number Key Operations
Arithmetic operation ‘
When a result is displayed, press (%}, [=], @or (7] and then input ¢ and d,

Example:

[543 ]
[+ic+did 7 B

e
[+ic+dir d% ]
e

(4141 I |

*[f @9 is pressed without inputting numeric values ¢ and d, the value of the

previous ¢ and d entered will be input.

-

4-3  Complex Number Calculations

New input

The following will be dlsplayed and new inputs will be pos51b1e by pressing [exg
when a result is displayed. : ,

[a+hi a7 — |

Absclute value (r) and argument (6)
Absolute value (r) and argument () will be d1sp1ayed by pressing (X) , [(¥)when a

result is displayed, The result will be displayed again by pressing & during dis-
play of rand 6.

Example:
1741
xg X
k.
| |Hiri= 5 &
- ® ®
Weargl= 53 IIB1A23S
Square and Cube

The square or cube will be displayed by pressing [z and ¥ when a result is dis-
played,

Example:

T+4i " ]

[-7+24] . ]
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Square Root and Cube Root

The square root or cube root-will be displayed by pressing (2 or &J depending
on the state of the results displayed, The results are displayed in successive order

by pressing = . (2 square roots and 3 cube roots)

B |
]

Example:
T+d] |
S @
@[ 2+i
3T
®[-2-1
&

[2+bi a?

|

Arithmetic operations, x2,

x3, r and @ are possible from either state Deor@.

The above operation is also possible- after confirming r and § and returning to

the result display.

Example:

(5ed1

(2%

" 4-3 Complex Number Calculations

gthi 57 ' l
i -
T |
=
Eg%bi by |
\ 1@
|
1+I— | l@ Result display
+lo+diy o |
_| B
1_ ' |
|®
EETINE |
oy LIE]
I - |
=TT

——or

(.. : Example of

L
1. 719Ea+B. 4717111

]

Example of

-
|-1. 8183248, 5203671 |
= ]
[-F, SB1294-1, 292671 |
B ‘
2 ITEMETOTT
x

H_
}'_

71




72

4-4 Numeric Solution of Eduations

Numeric solution of an equation is a method of assigning an initial solution X
(approximate) and obtaining a more accurate approximate solution x. (See

diagram below.)

With the initial solution as xg, obtain tangent line: I; in (xo, f(x¢)), and with
x, as the intersection of axis Iy and x, and in the same manner obtain tangent
1, in (%, f(x2)), and continue in this mannet to xn (n times).

Ending condition is the solution to xn when | xa -~ xn-1 | relative error. Also,
if the value is greater than the number of loops set by n, the equation will not be
solved (when diverged or when the value near the solution changes greatly.) This
method is called the Newton’s method, This method can be used in this unit for
numeric solution of equations.

The primary derivative (function derived from one differentiation of f(x)) is
obtained to obtain the tangent, and the minimal interval h is set and the straight
line passing through the two points (xk, f(xk)) (xx + h (A)) flxx + h (A)) is con-
sidered the tangent in this computer.

v .

=£(z)

y=f(z} n

2xt+1
21
- L2
L h(s)
7 0_/;\:2 x1 a_:o S

o ’ ‘ / Tk ..xk+l'l(5) N

¢ Numeric Solution of Equatmns Menu

To obtain the pumeric solution of an equatlon start by seiectmg Newt (press the
[ key) from the software menu. The numeric solution of the equation menu
will be displayed as follows.

RUN DEG
BUZZER (=)

""'I S :_. .m-,r oo

4-4 - Numeric Solution of Equations

The following processes can be selected from this menu.

..... (F(X)) Input and calcu]at1on of function and initial value

®..... 0 Confirmation of result

®..... (H(A)) = Setting of the minimal interval when calculatmg the
derivative - )

E..... (Em) Input of relative error range (Err) and maximum number
of loops (Maxloop)

The functions that can be used are as follows.

=, %, 7/, 1, SIN, COS, TAN, ASN, ACS, ATN, LOG, LN, EXP, SQR, HYP

The variable of the function f(x) must be recorded as X. Set the mput range of
Err as greater than JE98,

Excessively small values are meaningless é_ince internal calculation is performed
with 12 digits,
Example: *

Obtain the solution of f(x) = 0 when f(x) = 2x3 + 3x? - x - 5 with the relative
error (L0001 and maximum number of loops of 30.

fx) =22*+322— z—5
¥ y =f(x)
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Operation:

[E] (Relative error specification)}
Ej@ (Input of error)
e S
(Minimal interval specification)
CEDBE dput 10°)

(Select function input)

Err= H,F
flaxloor=
FimlansHL
Misi= JEHT
FlgasnsHiads

Firi=7

ERxOEHEHXDEEXEER

(M= (Input of initial value}
(> indicates operation in process.)

fg (Returns to numeric solution
of the equation menu.)

WE= Q7
+ .
= 1.8849

Cr I H e ErT

The solution of this sample equation is the result of X = 1.0849. To double
check, press the (X key from the numeric solution of the equation menu.

(¥ (Confirmation of the solution)

(Returns to the numerical solution
of the equation menu.)

Fimas¥sHC23 Err

= 1.H0E84%
FindedoH«d ErY

£

4-4 Numeric Solution of Equations

¢ Summary of the Numeric Solution of the Equation Key Operation:

[FiuisdsHial Ery i

ﬁE142i33=? f——

*2
NUEENNHEHEREED
ATIHRTarIes+ 1.

|
|
=T
Rz @7 gt
1 -
. .
L 3 "

EOeEm
(5. 881 | — I
= (Err= B.8617 |
DEEE!
[1i5 |
R ‘
[Maxloor= 207 ‘ nl
L |oEw

*11f a formula is already entered in F(x}, that formula will be displayed.
*2 W1 @)can be entered asX PFand X1 R)as X [T. 75
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4-5 Numeric Integrations

r

d
Numeric integration is a method of obtaining the approximate solution of f
a

f(>x)dx for a given function. (See figure below.)

Divide interval (a, b) into n equal parts (n to be an even number) and obtain the
area by approximating the curve of each minimal interval with a parabola.

(Simpson’s rule)

f(z)

—

a b

This computer automatically sets the number of divisions and outputs the results
when the relative error between the value S, when divided into n parts, and the

value Sp .2, when divided into n-2 parts, is within the relative error range.

Displays results when relative error Err > I8, - Sn-al. Even if nis 146, impossi-
ble will be displayed indicating calculation was not possible if the above expres-

sion is not satisfied.

e Numeric Integration Menu -

Numeric integration can be started by selecting Sim (pressing key (8)) from the
software menu, The numeric integration menu will be displayed as shown below.

The following proéesses can be selected from this numeric integration menu.

..... 16.9)] Input and calculation of function and interval a, b,
E..... () Confirmation of area
..... (Err) Input of relative error range

4-5 -Numeric Integrations

f(x)=LNz

Example:
Obtain the area of the shaded i i
e 0.0001. portion shown in the graph below, Relative error
y
1 2
Operation:

[E) {(Selects relative erzor input.)

B) (Relative error
BOEEEERA fy "
(Selects function input.}
(e](XJig (Inputs function £ (x).)

M2l (Inputs interval }

Here, § = 1,2958 is obtained.

)
-

i
—_

i

!

1=
[
w1

il
=
_l; n

= [

aleva| 11

[al
i |}
il

[m

1]

-
[ o]
[SK]
A
1
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e Summary of Numeric Integration Key Operations

*1

_@_.ﬁ.;: Wy

BRI

w1
e |

T
[ 5 |

#1 Tf a formula has already been entered for F(x), that formula w

78

=
i
NEEEEREE
6
=
i
&2
J_J
J’_
&
| - ] o
| e |
=
DEE J_L

ill be displayed.

4-6 Binary, Decimal and Hexadec:mal
Operations

Arithmetic operation, logical operation, twos complement, logical shift and base
conversion can be performed in the binary, decimal and hexadecimal calcula-
tions.

If (Blis pressed to select Bin from the software menu, binary number can be
entered, and if (A is pressed to select Hex, hexadecimal number can be entered,
In this software, a 32 bit integer operation can be performed within the range of
-2147483648 ~ 2147483647,

The binary operation will be used as an example for explanation,

(Specifies binary input.) Mat-ComrsHewt-Sim HexEBin
g i iy '

DEEEE fih mme +HHHHHHHHHHHH1 B Lowery
(=) (Displays upper order bits.) Hrrar: EEGBQEBBE ;_ AOREEG

*Use the cursor movement keys[=)[=] to change binary upper and fower order
bit displays.

*Entenng values besides 0 and 1 for binary caIculations;-values besides 0 ~ 9/A
~F for hexadecimal calculations, or values greater than 32 bits causes the
entered value to be disregarded,

The following calculations will be possible after inputting a numeric value.

Addition

= Subtraction

® Multiplication

' Division

(&) {AND) Logical product
(@ (OR) Logical sum

N (NyOT) Negation

X1 (XOR) Exclusive logical sum
Twos complement
] Logical right shift
@  Logical left shift




CHAPTER 4  Built-in Softwsre Utilities - 4-& Binary, Decimal and Hexadecimal Operations
Binary conversion of decimals and hexadecimals @
= Hexadecimal conversion of binaries and decimals ' g (Hexadecimal input mode} Hax 7
@ Decimal conversions of binaries and hexadecimals FEEDE Numercvalueinputy | L Hex i BRFEFIIL
=) Displays upper order bit during binary operation (Specifies division.) BRAEE 20 77
= Displays lower order 16 bit during binary operation (C)ex) ’ CHexd HHSG]1447
New input : ' - AR X
= A , @ F32DH + CH = 1443H is obtained.

e Arithmetic Operation
® Logical Operation

Example:
Perform the following calculations, S:lamlpl.e: . . o
ilculate the following b’ i . -
@10110015+11008 3)100010s—11018 o wing by de’}"tmg A 2s110101B and Bas 101111B.
(3)2ACuX1Bx @F32Du+Cn @ A OR B (Logical sum)

@ A AND B (Logical product)

(B indicates binary and H indicates hexadecimal.) - : ¢
® A XOR B (Exclusive logical sum)

Operation: : _ ® NOT A (Negmtion)
® . . ' ' Operation:
(Specifies binary input.) Binp? . peration:
MEnORE M i‘,lf;u'{‘)e‘ic valoe | ¢ GRARRAEAR 1AL IAB] {Lowsr) ey
(Specifies addition) L f:“":] .”‘”:.1 21 .“'.1 % i1 % ks } + ! - = o flatslompsHewt 5 m}' Hav E:_i £i
LNENE]=1EE +ARRAREARA] 1ARIAT(Lawer (Specilies binary input.) Biny ' - :
. . (Numeric val — : I
(@ 10110018 + 11008 = 1100101B is obtained. Eel input)“” N ARBOEEARERIIAIE I Lowsr
@ AT o S , 52‘-’ BEEEAEAOAGTIAIA] OR?
1 X R '
s (Binary input mode) E: i ﬂ -;x . @ i3 U "3 E“:j I:‘JE' ’ﬂ E] E’ E! 1 1 1 1 1 1 l:. L [n] |.:.f El r' |
mepEngE S L RRaraEanHaE1E(Loyer ! @ AORB= 1111118 is obtained.
[=) (Specifies subtraction.) FAREBARABERE i@ IR -7 ) ‘
(KR G=1GB ]G +HEARAAAAEERIATHAI(lower ] &9 (Binary input mode)  TEinG
@) 1000108 - 11018 = 10101B is obtained. _ ) E T (if;:gricvalue' cORBRARARAAIIRIGL. LEIME}' 7
® . : (A) (Specifies AND.) AORGEAGARE] 1R16] BHDY
[ (Software mem) MatsComp-HewtsSimsHexBin DEmTE +AEARAEAGEAIAATIA](Lower)
[ (Specifis hexadecimal) He ¢ ® AXORB= 1001018 is obtained,
B@ECE] (Numeric value input) (Hoxy BBEAA TAC -
() (Specifies multiplication.) E‘ i;_,‘l E:] l-:i Ef : H l:.' " '|
REAET CHex: BBAE4E:4
(@ 2ACH X 1BH = 4824 is obtained, - o | . _ 9
i




CHAPTER 4 Built-in Saftware Utilities o 46 Binary, Decimal and Hexadecimal Operations |
® @ : . _
B8 (Binary input mode) Fin® | & (Software menu) Mat-CompsHewt Sim HexBin
0N ) R (N““;’m value [ GEARAAGEART IEIB](Lawsr) (A (Specities hexadecimal.) Hex? }
(@ (Specifies XOR.) AERARREAAATIEIAL KORY (DECEY Numeric value inpuy | LHex) HEEEIFL
M@MEEeE o [ +ARRAGAAAAAAT 1B 1A Lawear? ®IE®) ' tHex: BOHHERATF
@ A XOR B = 11010B is obtained. 7FH is obtained as a result of shifting 1FCH 2 bits to the right.
@ o Base Conversion ‘
Exg (Binary input mode) ‘ Bin? _ Example:
MmEmem= i(rl;gluntl)eric value .!-. TEEE g ET.EI ARG % % o % A1 r Lower . Express hexadecimal AF3Cin decimal numbers and binary numbers,
] (Specifies NOT.) el1t1iti1t11a1al6Lowear Operation: C '
(=) (Confirms upper order bits.) CUpperdlillli 111 11 1 Ii 114 () (Specifies hexadecimal input) Hox?
@Negation=11111111111111111111111111001010ofAisobtained. FEIFER(E)E (Numeric value input) THex Ljﬁﬁﬁg:,.‘_‘j;r:
H ) . [@] (Specifies decimals.) ’: [-"E'l'. | - 445',:,[1 o
e Complement, Shift Operation (Specifies binary.) lgiblttisaiilinn lower '_1
Example: (<) (Confirms upper order bits.) CUPFer TBRARAERARRBEANGE
Perform the following calculations. Hexadecimal AF3C i
s expressed as 44860 in deci
(D Obtain the twos complement.of 110010108, _ in binary numbers, P in decimals and 1010111100111100
_ () Shift 1100008 1 bit to the left.
@ Shift 1FCH 2 bits to the right.
| Operzition: '
@ R o
® : F‘1d'f Lr.in:F ‘Hewt Sim<HexBin
e {B) (Specifies binary input.) Bi I"I .
. ONEEmEm@E (et +BARAEORAT {BAIA1HC L ouEr ! , o |
: " (€) (Specifies twos complement) *111111113!-:111]113 Cloer) . . :
} = (Conﬁ.rr'nsuppexorderbits)' S ’:UF‘F'E‘I‘ viifditiidi11i11i1= : - : ;
|
¥ Twos complement of @11001010]3 1s 111111I1111111111111111100110110
® .
B¢ (Binary input mode) T
DoEEE@E o™ " [tARAEAEAREAL10EEE(Laver)
(Specifios left shift.) ARABAAEAA] 1ARBEALawer)

82 11000008 is obtained as a result of shifting ) 110000B 1 bit to the left.
83
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e Summary of Binary, Decimal and Hexadecimal Key Operation

]ﬁ-tfﬂampfhemifﬁimfﬂ

EKEiHJ

— |
—4’IE:1§'~f:' -
(1168
=
T RERAOAAGOEAR 1AL Lower) |
x S ‘ i
) N i 1 =) (=1
FECLE |
kil - |
_ I =}
| —! Display of results =
(35

®, [, &, [ 41‘ Display of results

@

|

Hexadecimal mode *2

Decimal mode *2

*1=] (subtractibn), @ (multiplication), (7} (division), (& (logical product) and
©(logical sum) are also operated in the same manner.
#2 The same operation is also possible in the hexadecimal and decimal modes.
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4-6 Binary, Decimal and Hexadecimal Operations

® Summary of Key Functions Used in the Software Utilities

FX Key operation - Function
A Input or confirmation of A
B input or confirmation of B
D Determinant of A
E Solution of multiple simultaneous equations AX =B
F Function menun
1 Inverse matrix of A (A~!—=X)
- Matrix K Scalar product of A (kA—X)
operation T Transposed matrix of A (A'=X)
X Confirmation of X (operation results)
+ A+B—=X
- A-B—X
* A¥B-X
1 X—=A
2 AcB-
i F Operation (input of function and initial solution}
Numprlc X Solution
solution of oy -
equations H Minimal interval
. E Relative error and maximum number of repeats
— - g (A)f:;'ation (input of. .funcgiqn .atnd inter\}::ll).
integration .
E Relative error

* Key operation in th

e respective menus

FX

Key operation

Function

Complex
numbers

X

I (absclute value)

Y

8 (argument)

x?

Square

B

Cube

Square root

Cube root

Addition

Subtraction

Multiplication

Division

Binary-
decimal-
hexadecimal
operations

AND (Logical product)

Binary conversion

Twos complement

Decimal conversion

- Hexadecimal conversion

Left shift

NOT (Negation)

OR (Logical sum)

Right shift

XOR (Exclusive logical OR)

Addition

Subtraction

Multiplication

\*1+chzhzunw>\*l+§ﬁ

Division

* Key operation after displaying operation results

85
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Note:

1) If the builtin software utilities are used, the contents of variables other than
the array variables defined by the DIM statement will becorne meaningless.
(Arrays specified by the DEFM statement will also be cleared.) Also, since
A(C ), B( ), X( ), D( )and D3( ) of the array variables are used in
matrix operation or for work, care will be required in the method of use in
the BASIC program.

2) The following two types of errors occur in the built-in software utilities.

FX error: A mathematical error. Returns to the original state by pressing
the b key.

Error 1 —9: Same as when using BASIC. Press the () key again after pressing
the b= key,

3) The built-in software ufilities can normally be cleared by pressing the & key.
This function can also be cleared if the (], EER s or @ is
pressed when a ? or the cugsor is displayed on the screen,

4) Do not press the &3 key when using the software utilities.

Programming
with
BASIC Language

In this chapter we will explain programs using the BASIC
.language. BASIC is one of the programming languages and
is currently used in practically all personal computers,
Publications on BASIC language are also readily available
on the market. In this chapter, we shall focus our attention
on special precautionary points relative to programming
with BASIC language. Details in relation to commands and

grammar of BASIC will be explained in Chapter 7 “Com.-
mand Reference”.
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5-1 Writing Programs

The example shown below is a program using BASIC in which the value of y is
calculated with the formula y = 2x* + 91x + 125 by inputting the value ofx.

1@ INPUT*x=",X

2@ Y=2%Xt2+91%kX+125
30 PRINT y="3Y

46 GOTO 10

50 END

A BASIC program is a collection of “lines” with each line being composed of
numerals (integers from 1 to 9999 can be used) called line numbers and state-
ments (commands such as INPUT or formulas such as Y=2%X12+9 1%
¥+ 125 ). The program will also be executed in successive order starting from
the smallest line number. '
We will start now by inputting the above program.

Press . The symbol “WRT” should appear in the upper part of the display.

1—§¥VHI1{?IO’1 'ﬂggﬁting the _ Remaining clapacity of the free area
BUZZER —— {2584
B 123456789
Blinks—t

Status of the program areas

The program must be written only when in the WRT mode as shown above.

The large characters “F #1323 45E7TE9” indicate the usage state of the

Program areas.

*The computer is provided with 10 program areas (PO ~ P9) in which multiple
programs can be stored separately. The program area can be changed by press-
ing any number key from &5 to & after pressing b . ‘

_The blinking number indicates the program area currently specified. The num-
bers displayed indicate open areas. If a program has been written, that area num-
ber changes to a cursor (—). In the display shown below for example, the area
specified is P5 and programs are already written in areas P1, P8 and P9.

5-1 Writing Programs

e
£

The number at the upper right pari of the display indicates the remaining capac-
ity (number of bytes) of the area in which programs or data can be written (free
area). The free area will be 15584 bytes, when nothing is written and these
numbers will decrease each time a program or data is written.

MEMW AL

This operation erases the programs in all program areas and variable contents,
and prepares program area PO.
Let us now write the previously mentioned program.

DA ) o) (X (=) i 2 (XD
EEEEXHXKFEHEUNERXRIFDEEE
B ) E(E (=)ea s G [
E@SOE) R

EeENDe

The program will be stored with the above key operation. Do not forget to press
the [xd key at the end of each line since the line will be stored oaly by pressing
= . Since one-key input is also possible for frequently used commands such as
INPUT and PRINT, speedy inpuis will be possible. (For example, the five
chan;nc;e)rs “INPUT™ can be input by pressing [ (). (DMEI@T can also be
applied.

& Method of Correcting Program Errors

1y When an error is found during input before &4 is pressed:
Move the cursor to the error position by a cursor movement key ( [<lor ()
and correct the error. (Same as in Chapter 2)

2) When an error is found after storing the line by pressing [ -
Enter LIST line No. [ in the WRT meode to display the contents of the line
and correct as in 1) above.

89




CHAPTER 5 Programming with BASIC Language

In either case, always press the &2 key after correcting since corrections will not

be made unless this key is pressed.

#Pressimlcanto display and correct the line immed'iately before a line being dis-
played.

*If there are additional programs following the corrected line in the case of 2,
the next line will be displayed when Exis pressed. If &9 is pressed, the display
will return to the initial state of the WRT mode.

¢ Addition and Deletion of Lines

1) To add a line, simply input it after clearing the display by pressing the key
in the WRT mode. If a line is input with an already used line number, this line
will have priority and the previously stored line will be erased.

2) To delete a line, enter the line number to be deleted after clearing the display

with the B8 key and press [ed .

# Erasing Programs . _ :
1) To erase a program in the currently specified program area, enter NEW [ in

the WRT mode.
2) To erase the programs in all program areas (PO ~ P9) and all data at one time,

enter NEW ALL & in the WRT mode.
#The stored program will be retained even when the power is turned off.

90

5-2 Execuling a Program

To execute a stered i
‘ program, specify the RUN mode b i
display will then appear as shown below. Y preseiaE. The

—Symbol indicating the RUN mode.

BUZZER . RUN DEG

I
i

] i
ol ]

LProgram area number currently specified.

The program in the currently specified program area will start if the RUN com-

I'ﬂalld 18 executed hel'e Ifthe p evIiou ly . “) (+] p Ogr S e eCu‘e W e
. T S $10r d T anml

@3@@ Resdy FO
A

exe (Program starts.) = ?

(2 is entered for x.) ; -

) (The value of y is displayed.) -..r; 315

=2 (Jumps to line 10.) L,: g =

To pause execution of a program, press the bd key. “STOP” will then appear at
the upper right part of the display and the execution will stop. If the pka“}
pressed again, the currently specified program area number and'the sto d?f .
number will be displayed. Execution of the program will resume wfli; @:n;

pressed.

BUZZER AUN CEG
w=
BUZZER RUN e

= G m’
=y
BUZZER RUN DEG

(Stops at line 10.) PE~18 -
BYZZER RUN DEG

&9 (Resumes execution.) | -

91
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Press @ to terminate execution of a program. The display will then return to the
initial state of the RUN mode. ‘ :

5y
SO0

S ' [Feadw F

1

o Other Methods of Executing a Program
1) RUN Line Number ) : :
This operation will cause the program to start from the specified line.
) mE~S: _ _ _
If a number key is pressed after the b key in the RUN mode, the program
in.the area specified by the number key will be executed from the first line.
#*Variables are not cleared when executing a program.

5-3 Variables

Twenty-six variables named A to Z are provided as a standard feature of the
computer and calculation results and numeric values can be stored in these
variables. These variables have alfeady been used for manual calculations, and
they will serve as “memories” when the computer is used as a calculator.

Capital alphabetical letters A to Z are used for variable names and thesé will be
called simple variables. Subscripts in parentheses such as A(3) and X(4, 5) can
also” be added to the variable name. Variables in this form are called array
variables and are used when handling large volumes of data,

All of the variables mentioned up'to this point are for numeric values and are
called numeric variables. Variables to which character strings are assigned are
called character variables. Character variables are indicated by adding a dollar
sign ($) after the variable name such as A$. Character variables can also be used
as array variables such as C$(12). In addition to these variables, the computer is
provided with the exclusive character variable §.

In other words, the computer is provided with the following variables.

.

Simple variable Array variable
Numeric vatiable | A, B, C--, Z A(0), X(2,2)-cveereereneeiigte,
Character variable] A $. B$. . Z3. $ | A$(0) X$(2,2)- etc

The numeric variable will store numeric values of up to 12 digits (12 digits for
a mantissa and 2 digits for an exponent) and the character variable will store

character string of up to 7 characters. The exclusive character variable § will
store character string of up to 62 characters.

< Two Array Declarations >

This computer is capable of array variable declarations by DIM statements and
array declarations by DEFM statements. By using a DIM statement, it is possible
to use arfay variables of up to three dimensions. The DEFM statement is used
when desiring to expand the number of variables but it can also be used to
declare array variables, A maximum of up to eight array variables can be used
simultanecusly with a DIM statement. -
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< DIM mode and DEFM mode >

It will not be possible to specify an array by a DIM statement and a DEFM state-
ment. at the same time. That is, the computer will select either the DIM mode or
the DEFM mode and will display the mode such as “DEFM” if in the DEFM
mode. When power is switched ON, the computer will revert to the state it was in

before power was switched OFF. Ifa DIM statement was executed, it will revert -

to the DIM mode and, if a DEFM statement was executed, it will revert to the
DEFM mode.

< Precautions when Switching Over >
Precautions will be required when switching modes since the array declared with

.DIM will be cleared when switching from the DIM mode to the DEFM mode,

and the array declared with DEFM will be cleared when switching from the
DEFM mode to the DIM mode. .

< Array Declaration with a DIM Statement >
This computer is capable of declaring array variables of up to three dimensions.
These array variables consist of two types which are the character array variablés

and the numeric array variables.

1) Declaration of one-dimensional array variables
‘A DIM statement is used to declare array variables and a one-dimensional
. array variable will be specified as follows.

#The numerat 10 in parenthésis is called a
subscript.

DIM A(10)

There are 11 elements in this array consisting of A(O) A(l) A(2) .. A(10).
_ These array. elements exist independent of. variables such as A, B C, etc.

wh1ch are nmumeric variables A CLEAR statement or ERASE statement 1s_

_ therefore used when clearmg these arrays. When declaring two array variables,
_punctuate the array variables with a comma.

DIM A(3),B(3)

5-3 Variables

We can then use array variables such as A(D), A(1), A(2), A B(0), B
2 3 1
). 5G) ), A(3), B(0), B(1),

For a character array variable, add the symbol 8§ after the variable name.
DIM A$ {4)

This declares the array elements A$(0), A$(1)

. A$(4) as the character
. array variables. |

2) Declaration of two-dimensional array variables

When declaring two-dimensional array variables with a DIM statement,
punctuate the subscripts w1th a comma,

DIM A(2,3)

The array variable is now declared in two-dimensions. There are 12‘ array
elements as shown in the table below.

_ Y =

A0, 0) A(0, 1) A(0, 2) A(0, 3)
X | AQ, 0 AL, 1) A1, 2) A(l, 3)
K A2, 0) A2, 1) Alg, 2) A2, 3) -

| For a character array varjable, add the symbol § after the variable name.
As in the case of one-dimensional array variables, multiple array variables can
be declared at the same time by punctuating with commas.

3) Declaration of three-dimensional array variables

Punctuate the subscripts with commas similar to when declaring two-dimen-
sional array variables.

DIM A$(1,2,3)

Array declaration is in three dimensions with character array variable A$.
There are 24 array elements (2 x 3 x 4) and since they exist independent ot.'
the character variable A$, the contents of the array variable remains un-
changed regardless of what is substituted for A$. Similar to tﬁe one-dimen-

sional .array varjable, it is possible to declare multiple array variables at the
same time by punctuating with commas.
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4) Effective range of array variables
One array can be used in multiple programs since array variables are common

for all program areas from 0 to 9. Since eight bytes will be required for one
array element, care will be reqmred to ensure that there will be sufficient
mermory capacity when declaring different array varlables in each program.

For method of using array variables with the DIM statement refer to Chapter
6 “Program Library” and Chapter 7 “Command Reference.”

< Variable Expansmn >
Although 26 variables (A to Z) are prov1ded as a standard feature of the com-

puter, additional variables can be used by variable expansion. The variables can
be expanded by using the DEFM command and specifying with the format

“DEFM Number expanded (numeric expression)”.

Example:
To add 20 variables for a total of 46, operate as shown below in the RUN or

WRT mode.

EEMEEE | e T ]
H“Es':.'t- E’EFﬂf ZH

In manual operation, the number of variables will be dlsplayed as shown in the

above.

5-3 Variables

Number of variables can be expanded up to a maximum of 1974,

The remaining capacity of free area will decrease 8 bytes for each expanded
variable so care will be required since there may be insufficient space to create
a program if expanded excessively. The table below shows the relations between
the number of variables and the maximum capacity of the free area,

Number expanded [Number of variables| Free area
0 26 ' 15584
1 27 15576
2 28 15568
t 1 {
171 197 T 14216
172 198 14208
173 199 14200
1 ‘ o !
939 965 8072
940 966 8064
941 967 8056
t t !
1195 1221 6024
1196 1222 ; 6016
1197 1223 6008
1 i t
1947 1973 . 8
1948 1974 0

Capacity with nothing stofed

: The newly expanded variables are used as array variables following variable Z.
The relation of each variable will be 2s shown below.

A(26)=B@25)=....... U =Y@2)=Z(1) -
A.(27)=B'(26).=. el =YBYEZ2)
A(1973)=B(I972)= ... = Y:(1949):= Z(1948)
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The DEFM command cannot only be used in matual operation but can also be
used in a program. For example, if we wish to use array variables Z (0) to Z (20)
in a program and assign a numeric value J to Z (J), the program can be created

‘as follows.
Example:
1¢ DEFM 20 --+20 variables are expanded.
29 FOR J=@ TO 2@ '
30 Z(J)=J Numeric values are assigned to the array
variables.

4@ NEXT J

*When the DEFM command is used in a program, the number of variables will
not be displayed when executed.

The DEFM command is also used to dlsplay the current number of variables.
DEFM only will be executed in this instance.

[

DEEH@HE e

26 DEFHi 20

#When “DEFEM” only is used in a program, the number of variables will be dis-

played when executing the program.

Notes:
1. If the variables are expanded, that specification will be saved even when the

power is turned off. Execute DEEM 0 to return to the standard 26 variables.

#The variables will return to the standard 26 if NEW ALL (4 is operated in
the WRT mode or if changed over to the DIM mode.

surzem - TS ey

@@'@@E@ el F;.;‘z 26 DEFMig

2. If the number of bytes used to expand the variables is specified in excess of
the remaining free area, a MEMORY OVER error (Error 1) will occur to

protect the stored.programs and data.
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< Precautions in Using Variables >

1) If the names of the numeric variable and character variable are the same, the
same. memory space will be used. For this reason, it will therefore not be
possible to use a numeric variable A and a character variable A$ at the same
time. If the following program is executed, an error {Error 6) will occur on
line 20 . (See page 68 for details.)

190 A$="CASI10Q%-- Assigns character string “CASIO” to charac-
- ter variable A¥§.

20 PRINT A ... ; '
6 END Displays the content of numeric variable A.

* Excluding array variables in the DIM mode.

2) Flare should be taken when using an array variable in the DEFM mode since
it uses the same memory space as some of the simple variables, In the figure
shown below, the variables combined with equal signs (=) use the same

memory space. (Although numeric variables are shown, these relations are
the same as for character variables.)

A=A
B = A{1)=B(0)
C=A2)=8B(1)=C(0)
D = A(3)=B(2)=C{1)= D{0)
Y=A(24)= B(23)= C(Qz)_—.. ......... ,= Y(O)
Z=A(25)= B(Q4)= C(23)= ............... =Y(I)= Z(O)
T
Simple variables Array variables

For example, if we execute the following program, the content of variable C
will be 10.

190 DEFM

20 C=0

30 A(2)=10
46 PRINT C
50 END

3y g : .
)Sm-ce.variables are common in all program areas, care should be taken in
assigning variables when creating programs using multiple program areas.




5.4 Method of Calculating the Program‘ Length

area used for programs and DATA BANK is

i acity of the free
T ot Tre d data are written. (The

Thi § an
5584 hytes. This free area decreases as program vt
: . pper part of the display in the WRT mode indicates the

figures shown at the v : -
remaining number of bytes.) The number of bytes required to write programs

and data are calculated as shown below.

Two bytes for one regardless of the number between
1 10 9999.

One byte for one command.

One byte for one function.

One byte for one character (a space will also be con-

sidered a character.) -
One byte will be required when the [ key is pressed

e Linenumber ......

¢ Command ...... ...
e Function.........
e Character .......-

at the end of a line.
e If an array variable is.declared with a DIM statement, eight bytes will be

required for one array element.

e If the number of variables is expanded with the DEFM statement, eight bytes

will be required for each variable expanded.
When using many array variables or when set

necessary to consider the length of the program
tions and to trim any unnecessary portions.

100

ting up a long program, it will be
according to the above calcula-

5-5 Convenient Techniques

Following are two techniques that are convenient to know when progrzimming.

¢ Using the Program Areas
This unit s provided with ten program areas (PO to P9) into which individual
programs can be stored. One method of using these areas is to locate the main

routine in one program area and the subroutine in the other area. A simple
example is shown below.

Example:
Program area PO (Main routine)

10 X=12

20 PRINT

30 PRINT CSRX;‘'@”;
40 GOSUB #1

50 GOTO 20

60 END

Program area P1 (Subroutine)

10 K$=KEY$

20 IF K$=“4" THEN X=X—1: |F X<® THEN
X=0

30 IF K$="6" THEN X=X+1: |F X>23 THEN
X=23

49 RETURN

When the main routine in PO is executed,@(unit price mark) appears at the
center of the display. Press the [ key to move@to the left and the & key to
move@to the right. These are the only keys that can move@. .

In this program, the main routine in PO displays@and the subroutine in P cal-
culates the moving position of @by key input, The subroutine in P1 is accessed
by GOSUB #1 on line 40 of the main routine.

This method of allocating routines with coherent functions in one program area
facilitates the usage of long programs.
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CHAPTER S Programming with BAISC Language : i | 5-6 Error M
. essages and Debuggii
] | gging
N -, . .
s.mg pcsays with .eDIM Mode . _ - | An error in a program is called a “bug”, and tracing and i i '
In this example, we will process two types © ata by using two-dimensiona called “debugging”. , o o e
array variables. : . ) ' . |
. | Debugging can be carried out easily in the computer since it i i i
automatic check mechanism that di e m
- | | o : 5}1111 that displays an error message.if there is anerror in
| on or in the ; is i
Store the names and heights of 15 people. . ‘ trace bugs persistently since i:j;:;nij Ofbthe e o i 3 g dov
. ay be certain cases when a bug-does
g-does not

become an actual .
Po 18 DIM A$(1,14) error but the desired results cannot be obtained. -

29 FOR C=0 TO 14 1. Debugging with the Error Message

30 INPUT "NAME 7,As (0,0) With the display as shown below, the error méséa e reveals th | .
49 INPUT “HEIGHT “ A$(1,C) the program area and the line number where .the e%rof dia . nype of the error,
59 NEXT C . : - | occurred.
60 END BUZZER RUN DEG
) p E?Fﬁrﬁ fot 0 5
P1 18 INPUT *NAME “ ,N$ SRR I U § X

. Type of error [ .
N A
A ) ) Line number where the error occurred

Program area where the error occurred

2¢ FOR C=@ TO 14 .
3 |F N$=A%$(0,C) THEN PRINT
L A$(1,C);“cm0:GOTO 1@ The Brror 2 display is called an “error code” and indicates the

L 4@ NEXT C - S%P%S%Q‘En&nw%%%”ﬁrmeﬁmrwde eates the type of error.
50 PRINT “NO NAME * ' . _ R 8.
6@ GOTO 10 '

Input the names and heights to PO since this is the input program. P1 is the
program 1o displaf the height of the pertinent person when a name is entered.
Variable C-is used for controlling the FOR ~ NEXT loop and variable N§ is used
for temporary storage when searching a name. ' S :

o Array AS (0, 0)~ AS$ (0, 14) is an arrdy variable to store the names of i5 people
and array A$ (1, 0) ~ AS (1, 14) is an array variable to store the heights of

15 people.

*(On line 30 in P1, when the name of the idput person is concerned, his height is
displayed.'Then execution is jumped to line 10. To input a different name,

press the B key when the height of previous person is displayed.
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onvenient Peripherals

If an error occurs, specify the WRT mode by pressing after releasing the

Although the )
error by & key and correct by calling the error line with the LIST command. g computer can be conveniently used as an indeperident unit, op-

tional peripherals are also available.

2. Debugging When Error Is Not Displayed

I the desired result cannot be obtained without any error message displayed,
there is 2 “bug” that does not become an error somewhere in the program. In
this case, debugging is carried out while executing the program.

Character printer with cassette interface (FP-40)
Cassette interface (FA-5)

Character printer (FP-12S)

Interface pack (SB-42)

® Debugging with the STOP Command

Since the program execution will pause if the STOP command is written imme-
diately after the line containing the variable to be checked, display and check
the contents of the variable by entering yariable to be checked followed by fexel .

To continue executing the program, press (e .

The cassette interfaces enable programs in the computer to be quickly stored on
a cassette tape or loaded from the tape, It will also be possible to store data in

variables and ‘the DATA BANK. The character printers print out program
contents, data and calculation results.

¢ Connections

. ® Debugging with the TRACE Mode :
Press i @ and “TRACE ON” will be displayed. This mode is called the
TRACE mode. If a program is executed in the TRACE mode, there will be a
pause after each line (after each statement when using multistatements}. Press
B2 to advance to the next execution. . _ o
The TRACE mode is used to find the bug by tracing the flow of the program.
Pressing causes “TRACE ON” to disappear and cancel the TRACE
maode.

Other causes of bugs that can be considered are “errors in the variable” and
“arrors in the subscript of an array variable”. The program should therefore be
closely checked.

{FP-125458-2>

| IiC th powe[ Wllell COIlIleCtln the Q pu[eI Wlt[l €
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We will now give a brief description of each function. If further detajls are
 desired, please refer to the command descriptions in Chapter 7. '

® Storing Programs and Data on a Cassette Tape

To store programs and data on a cassette tape, connect a tape recorder to the
computer by using the FP-40 or FA-5.

<Connecting the terminals> .

Each terminal is connected as follows:

(FP-40» Tape recorder

Black

White
Gray

EAR ©
MIC ©
REM ©

{FA-5

MIC: MIC terminal. In the case of a stereo-recorder, it is desirable that the

RIGHT termmal is used '

EAR, MONITOR or EX SP termmal In the case of a stereo-recorder,

connect to the terminal that was used for recording.

REM: Connect the REM terminal to the recorder REMOTE terminal.

* Although the two cables may be connected at the same time, some recorders
produce noise when both the MIC and EAR terminals are copnected. In this
case, connect only the MIC terminal during recordmg (from the computer to
tape), and connect only the EAR terminal durmg playback (from tape to the

computer),

EAR:
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O EAR
O MIC

© §-7 Convenient Pariphersls

® Operation of the Tape Recorder

<With the REMOTE terminal connected (FP-40)>

eThe SAVE or PUT command is executed with the tape recorder set to
“RECORD”,

#The LOAD or GET command is executed with the taﬁe_ recorder set to
“PLAYBACK?. - '

<With the REMOTE terminal d1sconnected (FA-5)> ,
eThe SAVE or PUT command is executed with the tape recorder set to

“RECORD”.

e The tape recorder is set to “PLAYBACK” and started after first executing the
LOAD or GET command,
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CALL”. “SAVE” can only store a program located in a single program are

» Program Storing and Loading

m cannot be stored because of the capacity of free area,

Sometimes the progra
ature,

If the previous program is erased, it cannot be used again. In cases of this n
the cassette interface is very helpful.

Commands for storing programs on a casseite tape are “SAVE™ or “SAVE

a, while
“SAVE ALL” can simultaneously store programs located in all program areas.

SAVE Command

|
The program located in this program area

can be stored.

SAVE ALL Command
Programs located in all program areas can be stored.
The SAVE and SAVE ALL commands are manually executed.

Example:

SAVE &

SAVE “CASI10" &
SAVE ALL
SAVE ALL “FX’ B

*y after SAVE and SAVE ALL

Characters enclosed with the quotation marks (
progeams can be

are file names which are placed with stored programs. These
loaded later by specifying these names. Up to 8 characters can be used for a
file name.

LOAD and LOAD ALL commands are used to load program
tape to the computer. The proper use of these commands depends on whether

programs were stored by SAVE or SAVE ALL.
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s from a cassette -

5-7 Convenient Peripherals

Storing IOHdlflg LOAD “fi{-{;(:lir?le" LOAD ALL EOAD AL%
SAVE O X X ) |- = ;ame
SAVE “file name™ O o X X
SAVE ALL X X Q X
SAVE ALL “file name” X X O ' Q

Items marked with “O” can b - - . .
e 1 . L cos
loaded. Voaded, those marked with “X cannot be

File names must be identical.

Example:

LOAD &3

LOAD ™ file name” &=
LOAD ALL & .
LOAD ALL *file name” &3

When programs are loaded b -
y LOAD or LOAD AL i ‘depernidi
the storing format appears. b ¢ iy depending on

-Storing format - - -] - Display -
SAVE PF:
SAVE “file name”

PF: file name
SAVE ALL AF ;

SAVE ALL “file name”

AF: file name -

A program stored b o : s R
vy a SAVE command ca .
areas by 8 LOAD command. n be loaded to any of the program

Example:
Stores the program of PQ.

l
Loads it to P9.
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Precautions: ‘
Sometimes a program cannot be ‘stored or loaded smoothly. If this happens,

check the following items.
e “Error 9” is displayed during storing.

Check point] .

Elheck if the computer is properly connected to the cassette interface.
e “Error 9” is displayed dufing loading.

[Check points] '

If the tape is stretched, replace it with a new one.

If the head of the tape recorder is dirty, clean it.

Set the tone control of the tape recorder to medium.
e No error is displayed but loading is attempted without success.

Check points] .
Ef the tape recorder output volume is low, increase the volume near MAX.

Of tlle Casse tte 11'1t81'face See the owner S Hlallllal Of th.e CaSSGtte lntel‘face fOI

the stan(_lard.
s Storing and Loading of Data in the DATA BANK
All the data in the DATA BANK can be stored on a cassette tape at once by
using “SAVE #7.

“File name”
SAVEH#
Up to 8 characters.

inside «“ 7 ame, the same as when a
Up to & characters can be placed inside fora ﬁle_n he sar \ _
program is stored.

Example:

SAVE# *MEMO” &
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&-7 Coanvenient Peripherals

“LOAD #” is used to load data in the DATA BANK from a tape to the com-
puter.

The previous data are erased when new data are loaded.

However, if “,M” is specified at the end of the LOAD # command, the data
from the tape are foaded following the previously stored data left intact.

LOADH “File name”

——
Up to 8 characters.

Example:
LOADH “MEMOQ” &

When data in the DATA BANK are being loaded, a display depending on the
storing format appears.

Storing format
SAVE # MF:
SAVE # “file name”

Display

MF: file name

» Data Storing and Loading

A program always has data it is troubiesome to enter these data from the key-
board each time. '

Try a method by which data in the computer are stored on tape and loaded
again.

To store data on a tape, “PUT” is used.

Variables are specified in a PUT command. A file name can also be specified.

PUT “File name” Vatiable 1, Variable 2
—rename

Up to 8 characters.

For a file name, up to 8 characters can be placed inside “* ™ as for program
storing.

If the exclusive character variable ($) is used, specify it first. Then next two

variable names are specified to determine the beginning and end of the variables
to be stored.
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Example: _ ,
Store the contents of the exclusive character variable (§) and 13 variables from
AtoM.

PUT $,A,M ‘
Store the contents of array variable A(10) with the file name “DATA” in the
DIM mode. :

PUT ‘DATA”A(k)

Store the contents of 36 variables from A to Z (10) with the file name “CASIO”
in the DEFM mode. : '

PUT “CAS10” A,Z(1@)}

* Assuming that the variables are expanded.

Since the variable names specify the beginning and end of the variables to be
stored, place them in alphabetical order (e -8 “A. Z”}. A specification such as
“7, A” cannot be performed.

When the variables are character variables, “A, Z” can be specified instead of
“A$,Z3". : o

“GET” is used to load data from a tape to the computer Variables are specified
in a GET command. A file name ¢an also be specified.

GET  “File name” Variable 1, Variable 2
“File name™

Up to 8 characters.

Example: -
Load data to the exclusive character variable (§) and 3 variables from X to Z.

GET $,.,X.,Z
Load the data of ﬁle name “DATA” into array varlable A (15) in the DIM mode.
GET “DATA"A(*)

Load the data of file name “FX” into array ‘variables G (0) to G (59) in the

DEFM mode.
GET “EX” G(O),G(59)

112*Assuming that the variables are expanded.

played). The PRINT mode
can be specifi
canceled by pressing F=(E) | pecified by pressing (%) and can be

5-7 Con venient Peripherals

F . .
or details, refer to GET and PUT in Chapter 7 “Command Reference’, Wh
en

data is being loaded b
y a GET command,
format appears. a display depending on the storing

Storing format
; PUTS, A Z VF:
PUT “file name™ G, P

Display

VF: file name

_

® Printing of Programs, Data and Calculation Re;sults |

An exclusive character printer (FP-40 or FP-128) is used for II)rint.ing out
. pro

grams, data and calculation results S
] on paper.
. : paper. See page 105 for the connection

P o
rinting is carrled out (by key operation) in the PRINT mode (“PRT ON
” dis-
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1. Printing Program Contents

Execute the LIST command after pressing in the RUN mode. If it is
desired to print out the contents of all program areas from PO to P9, enter LIST
ALL &g .

After completing prihtihg,-do not forget to press to cancel the PRINT

mode.

2. Printing Out Calculation Results

When desiring to print calculation results, specify the PRINT mode by pressing
E(Zor by writing “MODE 77 in the program. [t will be more convenient to
write “MODE 7 in the program if only certain parts are to be printed.

#When writing in the program, enter M@IDI(E) instead of pressing the key’

3. Printing Data in the DATA BANK
To print the memo data stored in the DATA BANK (see Chapter 8), execute the
LIST# command after pressing in the RUN mode,

# After printing is finished, cancel the PRINT mode by pressing .
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' 5-8 Using a PB-100 Program

Programs prepared for the PB-100, PB-300, FX-700F, FX-802P, FX.785P and
FX-790P, etc., can be utilized with this computer. .

This computer is provided with more commands than them; its utilization is
more convenient, B
The BASIC language used by this computer is almost the same as that used by
the above computers,

e Different Points

o Additional Commands

PASS (Program protection)

BEEP (Buzzer sound)

READ (Reads data from a DATA statement)

DATA (Writes data)

RESTORE (Specifies data to be read)

ON ~ GOTO (Indirect specification of a GOTO statement)
ON ~ GOSUB (Indirect specification of a GOSUB statement)
REM (Comment statement) :
DIM (Array declaration)

ERASE (Clears array) ,

LIST V (Confirmation of array variable}:

LIST# (Lists memo data in the DATA BANK)

LOAD## (Loads memo data in the DATA BANK)

SAVE# (Stores memo data in the DATA BANK)

NEW# (Erases memo data in the DATA BANK)
RESTORE# (Searches memo data in the DATA BANK)

READ# (Reads memo data in the DATA BANK)
WRITE# (Writes memo data in the DATA BANK)

e Additional Functions
DEG (Sexagesimal > decimal conversion)
DMS$ (Decimal — sexagesimal conversion)
- STR$ (Converts a numeric value to a character string)
&H (Hexadecimal -> decimal conversion)
HEXS (Decimal - hexadecimal conversion)
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e Modified Commands

. This computer PB-100 series
NEW (NEW ALL) CLEAR (CLEAR A)
CLEAR ) ) . VAC
iIF ~ THEN IF ~;
SAVE ALL . SAVE A
LOAD ALL LOAD A
VERIFY VER
DEFM (Can be written in 2 pmgram J DEFM {Can only be performed manually.)
e Modified Functions
This computer \ PR-100 series
KEY$ KEY
MIDS . |- MID .

In spite of these different points, a program prepared by the PB-100 series can

be fundamentally utilized with this computer.
However, it is better that programs be rewritten for this computer so that it can

be easily used or can be easily reconsidered later.

Example:
PRB-100 program

190 VAC

20 FOR A=1 TO 20

30 INPUT Z(A)

40 |F Z(A)>80:B=B+1:GOTO" ‘90
50 IF Z(A)<BO3C=C+1:GOTO 9¢
60 |F Z(A)>40:D=D+1:GOTO 96
70 IF Z{A)>203E=E+1:GOTO 9@
80 F=F+1

9@ NEXT A
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This example is part of a program to enter data and distribute them according
to their size. Although the program could be used as it is, correct the following
items.

Change “VAC” on line 10 to “CLEAR™.
1@ CLEAR

Change “:” on lines 40 to 70 to “THEN”

40 IF Z(A))B@ THEN B= B+1 GOTO 20

Since variable expansion is necessary in this program, write the DEFM com-

mand, manually executed in the PB-100/PB-300/FX-700P/FX-802P, at the
beginning. '

5 DEFM 20

Example:
PB-100 program

10 INPUT *i=1/0=2/P=3",N
20 |F N<1 THEN 10

30 |F N>3 THEN 10

40 GOTO Nx100

This program is used to determine branch destination according to the work.

To adapt it for. this computef, modify it as follows by using an. ON ~ GOTO
statement. o

10 INPUT “i=1/0=2/P=3",N
20 ON N GOTO 100,200,300
3@ GOTO 10
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CHAPTER 5 Programming with BASIC Language

PRECAUTIONS

The program is simplified by utilizing an ON ~ GOTO.statement as mentioned

bove; testing the data N is deleted ® When transferring a program prepared with this computer to other CASIO’s
above; .

Programs and data stored on tape by CASIO’s handhel& computers can be computers {excluding PB-110, PB-220, PB-410, FX-720P, FX-820P, FX-770P,
loaded as they are to this computer. However, the ‘reverse ‘operation is not FX-785P and FX-790P), a READ#, WRITE# or RESTORE# command must
always possible. Therefore precautions shall be taken. The relationships are as not exist in thé program. In the case of PB-100 series, use KEY and MID in
coliows ' place of KEYS$ and MID§.
ollows. - ] ,
This computer PB-1 10,PB'-220,PB-410,FX—720P,FX-820P, e A program created with other CASIO’ computers may not be correctly
FX-730P, FX-770P, FX-785P, FX-790P executed in this computer.
an C With password If a numeric expression is used at the IF ~ THEN branch destination, an error
SAVE PF AF | MF or AF | MF occurs. In this case, correct it to IF ~ THEN GOTO branch destination.
LOAD 5 ¢ When transferring a program prepared with this computer to other CASIQ’s
LOAD © 5 computers (excluding FX-785P and FX-790P), 2 DIM or ERASE command
LOAD ALL ' 0O must not exist in the program.
LOAD# ) O © Use the array variable in the DIM statement after first changing to a DEFM
i statement. .
} This computer ~ PB-100F, FX-710P : Be careful of the method of determining the array variable when changing.
l‘ _ SAVE E With password . (See page 99.)
: LOAD o PF_| AF | MF
it
; LOAD O O,- _
LOAD ALL O _ 1o

This computer - PB-100, PB-300, FX-700P, FX-802P

With password T
VE
5A PF AF MF
PF AF MF

LOAD
'LO.AD L. O ok
cpoapaALL (| 71O | el |

@ . Canbeloaded. ..
: Cannot be loaded:
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~ Program Library

In this chapter we will deal with slightly longer comprehen-
sive programs. The first is a sorting program in which data
are rearranged. Array variables are used in an interesting
manner in this program. The second is an exciting game
program, Please note the usage of the various commands

from the examples of these programs.
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6-1 Rearrangement of Dala (Sorting) 6.1 Ressrangement of Data (Sorting)
Sorting of disorderly data often becomes important in the creation of practical .
rograms. Here we will introduce a program using a method called “bubble . 568 END
programs. ere We W Prog & 1G0@ DATA 181,48
sort™, , 1813 DRATR 182,58 |
Consider 2 program to display the ranking of eight examinees from Ne. 101 to 1828 DATH 183,38
108 by sorting their points supplied. . : 1838 DRTH 184,58
: 1@48 DATHA 165,50
. ) - 1858 DATA 185,80
e Program List . | lgaa DATA 187,28
18 REM bubble sort ) ) - iB79 DATR 188,95
2@ IMPUT "Humber of mata" . u
I REM DIMEMS IO
48 DIM D3, T8 )
S5 RER data st e Variables List
&8 FOR A=1 T9 (e _
T:‘@ RERD Dn‘_j_,H},EﬂLE,H,ﬂ Variable Role Variable Role
oE MEHET A A — ‘ :
2@ PRINMT "sorting": }L09p control | D21
1g@ REFM zort B variables |
11@ FOR A=t TD CT-1 C Number of d [ Scores
d
: 178 FOR B=f+l TO C ‘ 5 U:e‘: f‘;fr of data |
g 138 IF Do, AraDl 2, By THEM 168 : . conversion D{2,0
: 4@ D=D(1,ANEDCL,AI=DCL, B30, Ba= D1, 1) _ DG
| =@ D=DOZ,AYEDCZ,AN=DI2,BIIDIZ,BISD : : Examinees o
‘ 168 MEXT B . numbers - : Ranking
178 MEAT A a0 |Ipao
198 FOR A=1 TO ciDeT Ar=hRs NERT A _ . . —
199 FOR A=1 TO C-1 . ® Program Descripti
S3@ IF Di2,AYyD2,F+ly THEN 228 : b __escrlptron |
" et o= Line Nos, 20—40 . ... Input '
219 DoT,AFLs=DlE, B2 Line N puts number of data and declares array.
. 2@ HERT A L?“e NOS- ig —80 .... Loads data in line No. 1000 and after into array
i I At Pt ine NOs. 0—170. .. i i i )
| 3?3 Egg ;ZLP‘:FLJ - 0 i\dam (rioutme for sorting. Compares scores successive-
2@ BEEP 3 PRIMT ‘:"it;“l- swaps the score and the examinee’s number
339 PRINT DL3,Ry3 CERSH"No"iD(1,AMF €S ' ine number 140 and 150 if the large and small |
R1S: "+ i D(2,AY ' scores are reversed. . . . - o+ _ |
T4 MEAT R |
i 756 PRINT “"OUER"
|
| 122 :
o : 123
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CHAPTER & Program Library -

Line Nos. 180 —220 . . . Assigns ranking to data sorted according to sequence

of scores. ‘
Correspondence of array variables will be as shown

below in relation to a person of ranking A

Examinees’ Nos. Scores Ranking .

D(1,A)— D(2,A)«—DI(3,A)}

Line Nos. 300 — 360 . . . Displays sorted data in the order of rankirig, exam-

inee’s No. and score.

Execution example:

Operation Display

Y ER Mumber of data?
| g

B3] sarting _
| 1 Ho 1@3 + 95
& T Mo 10E 4 36
i G 2 Moo 183 ¥ 2O
4 Ho 1B ¢ &M
| @ 4 Ha 182+ 6@
| T 4 Mo 184 + EE
| =g F o Ho 181 + 44
i E5 g Mo 1H7T + 2@
| = GUER |

| a different program.

\ 124

| e Since the sorted data remain in array D(1, 1)~ D (3, C), they can be used in ‘

- 6-2 Horse Race Game

Pl-ace your bet by considering the odds on 4 horses in this horse race game. Start
with $20.00 and make a fortune by picking the dark horse.

® Program List

18 REM Horse Race

IE CLERR @ DIM BCE, 40

F E=1if="hippa"

13 PREINT "< Horse Face >3

6 FOR JI=1i T4 S: BEEP : BEEP 1i:

-4

&8 PRIMT

T PRIMT "HORSE®:

28 FOR =1 TC 48 PRIMT T3
MEXT ]

99 G0SUB 1oBe:

FPRIMT : BEEP

IMPUT "How many olasers Y,P

128 IF PXS THEM 1liB

IF P41 THEM 118

133 PRINT "ALL PLAYERS HAUE £2@":

150 GO5SUE 1ooa —

pok) DIM B2, P MECR

ITE FOR J=1 TO Pig{Z, Jr=Zn:

128 REM initialize

198 G=8 :

2EE FOR J=1 TO <

218 Bol.Ji=RAC2, Ji= BAM#I RS, Tr=1+ IN
TLIET L E-RCE, T -

2EA MEXT T

238 PRINT @
5 1994

248 REM Det memoiey

28 FOR J=1 TO P .

2808 PRINT fxdl, Ti=@iVE(To=mn

278 IF H42,T2=8 THEM 458 e

288 PRIMT "PLRYER":JI:1" HAS $ iH{Z..Ta:

298 §0SUE 1ao9. : : L

IE8 PRIMT : PRINT "RATE “:

HERT

MIDECI, 1z

GOSUE 18958

HEXT J

PRINT "<HACE":R:“>":: 305U
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CHAPTER & Program Library

i FOR k=1 TO 4 :
To0 PRINT CSRK#E: MIDECE, Lo s RIS Ko
I8 MERT K
T4E FOSUE LEBaE BEEF
IER PRIMT et o CRU SR R
I50 A= KEVE: IF AF="" THEN 358
I7@ IF AF{va@" THEW 359 :
Tom IF RE:4" THEM A5
z98 W= UALCRFr: IF M= THEM 458
$HF HE= MIDEL N, 1y ECT =R
4i@ BEEP : PRINT * PRINT “ELAYERTS TS
" e RE:
47@ INPUT " MOHEY oRel. T
433 IF ${Z.JoaiMil, T2 THEM 418
iz HiE,J}=x<2,J3—E{1,J}
458 HEART J
458 PRIMNT
47@ PRINT " < STRRT! A
496 FOR K=1 TO 1Bt BEER @ MEST K
438 PRINT :
SEE REM main l1oop
519 IF F=2 THEW =08
o FOR J=1 TOQ 4
sz@ IF G2l THEM D988 -
S48 PRIMT CSRACL,J2:Y "

=@ IF RANSH(E.DHACZ, T3/10358.7 THEN A '

(i, I0=AL, 0+

S5@ IF ROl, Jr=23 THEM GG+l

som PRIMT CSRACL,J0: MIDHCI. 103

538 HEXT 7

39 F0TO0 589

£aE REM goal

fi@ PRIMT CoSRE:"E0AL"S

&7 FOR J=1 TO 7@ BEER @ BEEP 1: NEAT
J : :

&30 GOSUB 1900

g FOR J=1 TO 4 :

=g IF ACL,Jr=23 THEM WSR3, Jrifss ik

(T, 10 '
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Horse Race Game

62
Sa@ MEXT J -

5rd F=8

638 FOR JI=1 TO F

598 M=gt IF K{1.Ji=8 THEM VI8

TEG [F WE{Ja=fAF THEM M=ol JisH

sip PRIMT & BEEP

720 PRIMT "PLAYER":Ji® +PRIZE $":M:

TIG W2, JISHOR, JhHMi BGOSR 1889

“a@ PRINT ¢ BEEP : IF H¢2.T3=B THEN F=
=] '

SS5 SRIHT "PLAYER": 1" HAS $":k2, Tie:
GOSUB 1e0@ ' S

BE MERT J ,

-9 PRIMT @ BEEP @ IF F=P THEN 530

B PRINT "REPLAY [Y-M1 7% '

B AF= KEVWED IF A$="" THEM T9@

B IF A$="y" THEH R=R+1: GOTO 158

1@ IF A%="H" THEMN S3@

o6 GOTR 798

230 PRINT @ PRINT "EAME OUER"

248 EMD ‘ : :

1AE8 REM timer sub

1819 FOR K=1 TO 158: MEXT

1EZH RETURN
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CHAPTER & Pragram Library

] Vaiiiables List

Variable Role Variable que
AS For keys and characters K Loop control variable
A(1,1) | Position of the spade ( % M For calculating prize
A‘(l, 2) Position of the hearf_c(_ #) | N For horsg number
A(l, 3} Position of the diamond P Number of players
(#) .
AllL4) Position of the club ( &) R Race number
A2, 1) | Random number of ( &) Sl XQA,D Plgyer 1’sbet
A(2,2) Random number of { ) X (1,2) | Player2's bet
A2, 3) Random number of ( # ) : :
A2, 4) Random number of ( &)} : : .
A(3,1) | Oddson( %) X (1,P)y .| Player P’sbet -
A3, D) Oddson ( #) "X (2,1} | Playerl's holdings
A(3,3) Oddson (#) X(2,2) Player 2’s holdings
A3, 4 | Oddson( &) : :
F For determining game over’ [ + . : .
G For determining goal X (2,P) | Player P’s holdings
. Fof selecting a horse’s character
H Odds on winning horse 5 (d,# , o or B)
J Loop control variable

128

6-2 Horse Race Game

¢ Game Description

One to five persons can play this game with each player starting with $20.00.
There are 4 horses numbered from 1 to 4 with 1 being the spade # ; 2 the heart
# , 3 the diamond #, and 4 the club # . Select a horse from 1 to 4. A player
selectmg 0 passes a race since there is no horse numbered 0.

The odds on each horse are displayed for each race. If the horse selected by a
player wins, the player receives an amount equal to the odds times his bet. If the
selected horse does not win, the player loses his bet. If a player’s holdings drop
to 0, he must drop out of the game. Game is over when all player’s lose their

holdings. _ :

Following is a description of the sequential displays and key operations in a
sample game,

1) Start game.

[RIUIN]Ed (Displays title.) {Horze Racel
(Describes horse.) HOESE 14 ':'* Se 4%
2) Input number of players.
How many Flavers 7
(Enters 2 for two players.)| =
55 (Initial holding.) - RLL PLRYEERES HAUVE #2328
(First race.) SEHACE 13 '
3) Input horse and bet.
(Holdings of player 1) PFLAYER 1 HHS # 28
(Odds displayed.) FRETE # :-' ¥ 5 7 & 12
?
(Inputs horse of player L)| ' |+ & 2O 3 T ' B
B cselects # horse) FLAYER 1 # HONEY 7
(Bets $10.00) 10
69 (Houingsofplver®) |FLAVER 2 HAZ § 26
(0ads dispayed.) RATE ¢ 12 # 3 # 7 #% 12
(Inputs horse of player 2.) PoSs & 2w 3 # T & 12
(elects # horse)  |[FLAYER 2 # MOMEY 7

(Bets $5.00)

wf
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CHAPTER 6 Frogram Library

4} Race starts.

Fxt [ g
; .
(Exciting race is being taken.) |\% XY

5} Race ends.

(i docke. ¢ vins) vt Command Reference
(Player 1 loses.} 3 5]
{Holdings of player 1) “

(Player 2 wins $35.00.)
(Holdings of player 2)

1|

£.n

k

Lo 1 e B OO T R B R

(Do you wish to play again?}

6) Press (Y] to advance to the next race and press (W] for “GAME OVER™.
® This game is programmed so the lower the odds the easier to win and horses
with high odds are difficult to win. Good luck!
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CHAPTER 7 Command Reference

The following descriptions apply symbols and terms frequently used in the

syntax.

o [ XXXX1 . ..., One of the elements inside §  must be selected.
{OOOO} N { } ‘

The| }itself must not be written.
. [OOOO] ......... The element inside [ ] can be omitted.

“The [ ] itself must not be written.

The element with # on the top right can be repeat-
- edly used. The * itself must not be written.
Numeric expression . . . . Numeric value, calculation expression, and nu-
meric variable such as 10,2 + 3, A, S % Q.
Character constant, character variable, and charac-
ter expression such as “ABC”, X$, N§ + M§.
General name of numeric expressions and charac-

[ ]
o
Q
O
Q

Character expression . . .

&
jesl
>
a=}
=t
[¢3
w
w0
=,
=]
=

ter expressions.

® Parameter .......... An element that accompanies a command.

e B ... Can only be executed in a program.

e W ... Can only be executed manually.

o ® ... Can be executed both manually and in a program.

¢ B Function instruction that can be executed both
manually and in a program.

Example:

DATA [data] [, [data] | *

Since all data are provided with a bracket [ ], it will also be possible to write
“DATA” only. Since ,[data)] is provided with [ ]¥, this element can be written
repeatedly. This can therefore be written “DATA data, data, ...” If we omit the
first [data], this can also be writtea “DATA, data, data, ...” '

Line No. }

GOTO { # program area No.

There are two different ways to write this statement as shown below.
1) GOTO line No. '
2) GOTO # program area No.

7-1 Manual Commands

NEW (ALL) @

Function:

Program erase. Erases programs and variables.

Parameter:
When ALL is specified, all PO ~ P9 programs and variables are erased.

Explanation:

1) If ALL is not specified, the program in the presently specified program area is
erased. Clearing the contents of variables and canceling of the expanded varia-
bles are not performed.

2) If ALL is specified, the programs in all program areas and variables are erased.
The number of variables specified by DEFM will be initialized to 26 and the
computer will be in the DIM mode.

3) Cannot be executed while a password is specified.

4) Cannot be used in a program.

5) Can only be executed in the WRT mode.

*NEW ALL can be abbreviated as NEW A.

Example:

NEW (3
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RU N [Execution Start Line} -

line No.

Function:
Program execution.

Parameter: .

Starting line number: 1 < line number < 10000

Explanation: .

1) Executes a program from a specified. line (when the line number is omitte
execution starts from the beginning of the programy). '

2) When a specified line number does not exist, execution starts from the line
with the closest larger number.

3) Variables are not cleared.

Example:

10 PRINT “‘LINE 107
20 PRINT ‘LINE 2@°

30 END
RUN & LINE 18
RUN 20 & LINE 28

“ 7«1 Manual Commands
]me No ™
st [[%]

Function:

Displays program contents or the variable names and subscripts of the declared
arrays.

Parameter:

Line No.: No. of the first line to be displayed.

ALL: Displays the contents of all PO ~ P9 programs sequen-

tially. .

V: Displays variable names and subscripts of the declared
_ arrays.

Explanation:

1. RUN Mode

1} Sequgntially displays the content of a program from a line number if it is
specified, or from the beginning if it is omitted.

2) Since the content of a program is automatically displayed sequentially, press
the 4 key to stop this. Press the & key to display the next line and after.

3) Array variable names are displayed in sequence one at a time, Press [m to dis-
play the next array variable name,

4) In the PRINT mode (when “PRT ON” is displayed), the display is not
stopped but is made sequentially at high speed.

2. WRT Mode

1) Displays the content of a program from a line number if it is specified, and
from the beginning if it is omitted.

2) Since each line is displayed for edit in the WRT mode, if edit is not required,
press the fd key to advance to the next line. Also, if the B key is pressed
before the oo key, the previous line is displayed.

3) The array variable name is dlsplayed one at a time with LIST V. Press fexd and -
the next array variable name will be displayed.
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CHAPTER 7 Command Reference

e When ALL is specified, the contents of all PO~ P9 programs are sequentia(lily
displayed. In this case they are sequentially advanced even in the WRT mode,
so edit cannot be performed.

e This command cannot be used while a password is speaﬁed

*LIST ALL can be abbreviated as LIST A.

Example:
LIST &9
LIST 30 b
LIST V &
136

7-1 Manual Commands

“Password™ @
Character string

PASS

Function:
Specifies or cancels a password.

Parameter:

Password: 1 < character string < 8.

Explanation:

1} If this commang is executed when a password is not specified, a password is
specified for all program areas (PO ~ P9).

2) If this command is executed while a password is specified, this password is
canceled only when entering the corresponding password., When passwords do
not correspond, a protect error (Error 8) occurs.

3) A password consists of a 1 ~ 8 character string in which spaces, alphabetical
characters, numerals, special symbols, etc. can be used. However, ("'} cannot
be used.

4) While a password is specified, commands such as LIST, LIST ALL, LIST #,
LIST V, NEW, NEW ALL, and NEW # cannot be used. Also no writing (WRT
mode) can be made; it is attempted, an error (Error 8) occurs.

5) Cannot be used in a program.

6) A password can be maintained while the power switch is off.

7) If a program is stored on a cassette tape by a SAVE or SAVE ALL command
while a password is specified, this password is also stored. When a program
with a password attached is loaded from a cassette tape by a LOAD or LOAD

- ALL command, the password is also loaded. Also, when a currently specified
password in the mainframe and the password of a program loaded from a

cassette tape are different, the program cannot be loaded from a cassette tape
(Error 8).
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Precaution:

If the password is forgotten after specifying, press the RESET button under the
power switch and cancel the password. Note that this operation causes all pro-
grams and variable contents to be cleared. :

Example:

PASS “CASIO &

*The same procedure is used for specifying and also cancelling the password.

7-1 Manual Commands

SAVE (ALL) [memet v

Function:
Stores a program on a cassetfe tape,

Parameter:

ALL: ' _ Stores the programs in all program areas,
File name: 1 £ character string £ 8. Can be omitted.
Explanation:

1) When ALL is omitted, the content in the presently specified program area is
stored. :

2) When ALL is used, the contents of all PO ~ P9 program areas are stored.

3) When a password is specified, the storing is performed with that password.
Therefore, the password is the same as that stored when the program is
loaded by the LOAD commanad.

*SAVE ALL can be abbreviated as SAVE A,

Example: -

SAVE
SAVE *CASIO “&
SAVE ALL “FX"&
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LOAD (ALL) jrem ®

Function:
Loads a program from a cassette tape.

Parameter:

ALL: Loads the programs in all program areas.
File name: " 1 < character string < 8. Can be omitted.
Explanation:

1) When ALL is omitted, a program stored by “SAVE” is read into the presently
specified prograrn area. .

2) When ALL is used, programs stored by “SAVE ALL” are read into the PO~
P9 program areas.

3) With “LOAD ALL”, the stored programs in the computer will be erased and
a new program will be loaded from the cassette tape.

4) When a file name is specified, a program with the same file name will be
searched and loaded from the cassette tape. If the file name is omitted, the
first program found on the cassette tape will be loaded.

5) If a program with a password is loaded, that password will also be loaded.

*LOAD ALL can be abbreviated as LOAD A.

SAVE and LOAD Relationship

LOAD LOAD ALL

LOAD “File name” LOAD ALL “Bile name”
SAVE O X X X
SAVE
“File name” © O X X
SAVE ALL X X O X
SAVE ALL
“File name”’ X X O o

* File names are assumed identical. O. .. Can be loaded.
X ... Cannot be loaded.
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7-1  Manual Commands

VERIFY

[“File name™}] (%
Character string ‘

Function:
Checks the status of a program and data stored on a cassette tape.

Parameter:
File name: 1 £ character string £ 8. Can be omitted.

Explanation:
1) When a file name is specified, the file with this name is checked.

2) When the file name is omitted, checks the first file that appears on the
cassette tape.

3) The parity check system is used to check a storing format.

Example:

VERIFY &g
VERIFY *PROG1” &g

CLEAR - °

Function: _
Clears all variables including array variables.

Explanation:
1) Clears all varlables all numeric variables are cleared to 0 and all character
variables to a null.
2) This command can be used both in a program and manualty.
3) Since control variables are also cleared in a FOR ~ NEXT loop (see page 153),
an error (Error 7) occurs during NEXT statement execution.
*The CLEAR command functions the same as VAC.
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7-2 Program Commands

END

Function:

Terminates program execution.

Explanation: :
Since program execution is terminated, the next program is not executed even if

it exists.

STOP

Function:
Temporarily suspends program execution.

Explanation: 7

1) Temporarily suspends program execution and displays “STOP” after which
input waiting occurs.

2) After suspension, execution is resumed by pressing the 4 key.

3) If the b key is pressed while execution is stopped by a STOP statement, the
program area number and line number are displayed.

4) Calculations can be performed by manual operation when execution is
‘suspended by STOP.

7-2 Program Commands

[ L ET] { Numeric variable = numeric expression ®
Character variable = character expression :

Function:

Assigns the value on the right side of the equal (=) sign to the variable on the
left.

Explanation:

1) A numeric expression corresponds to-a numeric variable, and a character
expression correspondsto a character variable.
2) LET can be omitted.

Example. -
10 LET X=12
20 Y=X1242%X—1 eeeeees LET can be omitted.
38 PRINT Y
49 ABS="CASIQ" LET can be omitted.

50 LET B$=A$+ FX”
6@ PRINT B$
7@ END
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REM

Comment
Character strmg

Function:
Statement that expressesa comment. .

Explanation: - t
1) Written in a program. Content after REM in one line is treated as commen

statement and is therefore not executed.

1@ REM TEST_:A=59

Not executed.

2) When a command to be executed is written on the same line, write 2 multi-

statement sign () before the REM statement.

Example:
1@ REM AREA-—- SRETCLRREAES Determines program name.
26 INPUT *R=",R

. iieser- Adds comment
30 S=ﬂ*R1§'REM CALCULATION to the line,
4@ PRINT
58 END
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7-2 Program Commands

[ “Message statement™,] variable name ®
- Character string
[, [*Message statement”, |
Character string

INPUT

Variable name}*

Function:
Assigns input from the keyboard to a variable.

Parameter:
Message: Character string. _
Variable name: Numeric variable name or character variable name.
Explanation:

1) Input from the keyboard is assigned to a variable when the B2 key is
pressed.

2) If there is a message, “?”" will be displayed after the message and the com-
puter will be in key input wait status,

3) If the message is omitted, “?” only will be displayed.

4) In the key input wait status with the INPUT statement, the message and “?”
will be cleared with the first key input.

5) Error (Error 2) will occur if character string data is input to a humeric varia-
ble. Since “?” will be displayed again and a numeric value input will be
requested when the s key is pressed, make a new input. (If the & key is
pressed, program execution will be terminated.)

6) A numeric expression can be used as the input to a numeric variable and the
value of the numeric expression will be assigned to the numeric variable.
In this case, even one alphabetical letter will be regarded as a numeric
expression (variable). '

7) If the dkey only is pressed without inputting the numeric value or
numeric expression, the value in the numeric variable will not change.

8) If the &d key only is pressed without inpuiting a character expression when
inputting to a character variable, null will be assigned to ‘the character
variable.
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7-2  Program Commands

9) If a character string data exceeding seven characters is input to a character
variable, the first seven characters will be significant and the eighth charac-
ter and after will be disregarded.

Example:

1® INPUT A .

20 INPUT “NAME=",B%$

30 INPUT “C$=",C$,'D$=",D$
49 INPUT “FORM=",$%

146

KEY$ e

Function:
Enters one character from the keyboard.

Explanation:

1)} Accepts the input of only one character from the keyboard.

2) Numerals, alphabetical letters and symbols can be input.

3) The data entered will be in single character form.

4) Null wilt occur when there is no key input.

5) Since “?” is not displayed and input waiting also does not occur, KEYS$ is
usuaily used in combination with an IF statement.

*KEYS$ can be abbreviated as KEY,

Example:

18 PRINT“BEEP”;

20 A$=KEYS$

3¢ |F A$="@"THEN BEEP @ Repeated until the [E]key
49 |IF A%$="1"THEN BEEP 1 is pressed.

50 |F A$="E”THEN 70

60 GOTO 20

70 PRINT:PRINT“END”

8@ END

*A low sound will be generated when the B key is pressed and a high sound
will be generated when the () key is pressed. “END” will be displayed and the
~program will be terminated when the [E] key is pressed. o
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PRINT [Output element] | { ; } [Output element] J * ®

Function:
Displays an output element.

Parameter: .
Output control function (CSR), numeric expression,
character expression.

Output element:

Explanation:

1) Displays an output element. When an output control function is added, the
element is displayed at the location determined by this function.

2) Values are displayed for numeric expressions and character expressions.

3) When an output element is a numeric expression, a position for sign (+, -) is
placed before the value. However, the + sign is displayed as a blank.

e Character display

Q‘Numeraldisplay e RSP S

Silgn Output element

4) When an output element is a numeric expression and the mantissa is more
than 10 digits, the 11th digit is rounded off. When an exponent exists besides
the mantissa, an exponent sign (E) and a two digit exponent are displayed.

5) *,” and *;” can be used as punctuation between output elements. When “,”

is used_, the execution stops (STOP is displayed) after the first output element

is displayed, then the next output element is displayed by pressing the (3

key. When “;” is used, the next output element is displayed continuously

after the first one. a

6) When no output element is specified (only PRINT is written), the display is -

cleared and is not stopped.

7) The display is not stopped during printing in the print mode ( ).

8) The format for displaying numeric values can be specified by a SET state-
ment.

7-2 Program Commands

Example:

16 PRINT
20 PRINT
30 PRINT
40 PRINT
5@ PRINT
60 END

1/3
“A=" i A
*SIN 30",
“END” 3

SIN 3@

Output location specification - ®
Numeric expression

CS

Function:
Displays an.output element from a spemﬁed location.

Parameter:
Output location

specification: Nun'ieric expression. Values below decimal point are dis-
carded. '
0 < specification <24

Explanation:

1) Used in a PRINT statement to specify the location of an output element.
2) The output location of the left end is 0. ‘

DDDDDDDDDDDDDDDDDDDDDUDD

012345678 9 1018121314151617 1819 20 21 22 23

Example:
18 FOR L=0 TO 23 :
286 PRINT CSRL'“A" 'CSR23 L'“B"
30 NEXT L
40 END

*Characters A and B are shifted from the left and right respectively each time

the [d key is pressed.
149



150

CHAPTER 7 Command Reference

Branched line No. ®

G OT 0 # prolgirlana?';aa No.

Number0to 9

Function:
Unconditionally branches to a specified location.

Parameter: -

Line No.. 1109999,
Progfam area No.: 0to9.
Explanation:

1) Branches to a spec1ﬁed location.

2) When a branched location is a line number, branches to the specified line in
the current program area and executes the program. When the branched line
number does not exist, an error (Error 4) occurs.

3) When the branched location is a program area number, branches to the
specified program area and executes the program from the beginning.

* A numeric expression can be used for the branched line number and the pro-

gram area number.

Example:

1@ PRINT “*START" -

20 GOTO 100
30 PRINT ‘LINE 307
40 END

100 BEEP ©:BEEP 1
11@ PRINT

120 PRINT'LINE 120"
130 GOTO 3@

7-2 Program Commands

[ Branched location]

[ . [Branched location] ] *
Line No.

# program area No.

0 N Branch condition G OT
Numeric expressior expression

* Branched location {

Function:

Branches to a specified location according to the branch condition.

Parameter:

Branch condition: Numeric expression. Values below the decimal point

are discarded.

Line No.: _ 1 to 9999.
Program area No.: Oto9.
Explanation:

1) Branches according to the integer part of the value in a branch condition

expression. Branched locations are allocated sequentially according to
ON A GOTO 100, 200, 300, -
A=t a=z a=1

2) When the value of the expression is smaller than 1, or when an appropriate
branched Iocation does not exist, the next statement is executed without
branching. .

3) As many branched locations that can fit on one line can be written.

Example:

1@ INPUT “A=" A

20 ON A GOTO 109 200, 300
30 PRINT “OTHER”

40 GOTO 10

10@ PRINT “LINE 100" :GOTO 10
200 PRINT “LINE 200" :GOTO 10
300 PRINT “LINE 300" :GOTO 10

*When 1 ~ 3 is entered, branchings to 100 ~ 300 are performed respectively,

otherwise “OTHER” is displayed. -
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Conditional expression Statement | : state;{aent] 1 @
I Comparison expression T H E N {Branched location }
Line No.
# program area No.

+ Branched location {

Function:
When a conditional expression is true, the statements after THEN are executed,

Also, when a statement after THEN is a branched location, branching is per-

formed.

Parameter:

Conditional expression:  Used in the form of a comparison expression.
Line No.: 1 to 9999.

Program area No.: 0to 9.

Explanation:

1) When the conditional expression is true, the statements after THEN are
executed or branching is performed.

2) When the conditional expression is false, the next line is executed.

3) The related operators used in 2 conditional expression:

The item on the left is equal to the item on the right.

The item on the left is not equal to the item on the right.

The item on the right is larger than that on the left.

The item on the right is smaller than that on the left.

The jtem on the right is larger than or equal to that on the left.

> The item on the right is smaller than or equal to that on the left.

4) When two or more conditional expressions exist, several IF ~ THEN state-

]

VAV AWK

ments can be written sequentially.

IF~THEN lF,_.THEN ...........................
5) Since the statements after THEN in one line will be executed only after all
conditional expressions are true, statements to be executed regardless of the
conditional expression must be written as-a multistatement before IForona

separate line.

*When a statement exists after THEN, *“;” can be used instead of THEN,
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Example:

10 N=12

20 PRINT CSR N; ‘@”;

30 K$=KEY$

40 IF K$="4"THEN N=N—1:[F N<O® THEN N=@

50 IF K$="6"THEN N=N+1:IF N>23 =
60 PRINT ' THEN N=23

70 GOTO 20

¥ @"” is shifted to the left when the (& i
' 1 key is pressed and is shift
right when the & is pressed. : whifed to the

Final value ®
Numeric expression

[ ST E P Num%ﬁ%:ssio n J N EXT Control variable name

FO R Control variable #ame = Initi;il value TO

Numeric expression ™ -

Function:

I?epeats process contained between FOR and NEXT statements 2 number of
times specified by the control variable. The value of this variable is changed

ln]tlal to ﬂle fIﬂal n y T aCll IBpetlthil 01 tlle
fIOI“. t]le o] e, b tlle lﬂCIBmeIIT, fO [
.

Parameter:

Control variable name:  Simple numeric type variable name. -
An array variable cannot be used.

Initial value: Numeric expression

Finai value: Numeric expression

Increment: Numeric expression

The value 1 is taken in default of this.
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Explanation:
1) Repeats process contained between FOR and NEXT statements a number of

times specified by the control variable. The value of this variable is changed,
from the initial to the final one, by the increment for each repetition of the
process. When the value of the control variable exceeds the final value, repeti-
tion is terminated.

2) When the initial value is- larger than the final value, the execution between
FOR ~ NEXT is performed only once.

3) When the increment is positive, the value of the control variable increases by

- each increment. When the increment is 0, execution will be repeated end-

lessly. When the increment is negative, the value of the control variable
decreases by each increment. If increment is'omitted, one will be specified.

4) A NEXT statement must always correspond to a FOR statement and must be
written after it.

5) FOR ~ NEXT loops can have the following nested structure.

16 FORI=1TO 10

20 FOR J=11 TO 20
30 PRINT 1:%:”; J
40 NEXT J

50 NEXT |

60 END

6) Nesting can be performed with up to 4 levels.

7) When a FOR ~ NEXT loop is terr_nirrated, the value of the control variable
exceeds the final value by the value of the increment.

8) A branching out of a FOR ~ NEXT loop can be performed. If branching
inside a FOR ~ NEXT loop by an IF statement or GOTO statement is
attempted, an erzor occurs.

7-2 Program Commands

Branched line No. : G
. Line No.
G OS U B #progll':; a:‘)ea No.

Number 0 to 9

Function:
Performs a branching to a specified subroutine.

Parameter:

Line No.: 1 to 9999,
Program area No.: -0to9.
Explanation:

1) Performs a branching to a subroutine. A return from this subroutine is per-
formed by executing RETURN.

2) To make a ‘subroutine inside a subroutine is called nesting whrch can be
performed with up to 8 levels.

3) Return to the statement next to the GOSUB statement is performed by
RETURN. _

4} Return to the main routine cannot be performed by an IF statement or
GOTO statement. Therefore be sure to perform return by 4 RETURN state-
ment. T

5) When the branched line No. does not exist, an error (Error 4) oceurs..

*A numeric expression can also be used for a branched line number arnid a'pro-

gram area number.

Example:

10 PRINT *MAIN 10% -
20 GOSUB 100
30 PRINT “MAIN 307
40 END :
100 PRINT “SUB 100"
110 GOSUB 200
120 RETURN ‘
200 PRINT *SUB 2007
210 RETURN
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RETURN

Function:
Provides a return from the subroutine to the main program.

Explanation:
Returns to a statement located just after the statement which called the sub-

routine.

Branch condition [Branched location] ®
0 N Numeric expression GOS U B [ , [Branched location] | *
Line No.

* Branched location { # program area No.

Function:
Branches to a subroutine according to a branch condmon

Parameter:
Numenc expression.
Values below the decimal pomt are discarded.

Branching condition:

Line No.: 1 to 9999,
Program area No.: .0to9.
Explanation:

1) Performs a subroutine branching by the integer part of the value in a branch
condition expression. Branched locations are allocated sequentially according

to the value of the expression.

ON B GOSUB 1000, 2000, 3000

B=1 B=2 B=3

2) When the value of the expression is smaller than 1 or an appropriate branch-
ing location does not exist, the next statement is executed without branching.
3) As many branching locations as can fit in one line can be written.

7-2 Program Commands

Example: 18 INPUT A
20 ON A GOSUB 100,200,300
30 GOTO 1@
10© PRINT “SUB 100" :RETURN
200 PRINT “*SUB 286 ” :RETURN
306 PRINT “*SUB 300* :RETURN

*When 1 ~ 3 is entered, a branching to the corresponding subroutine oceurs.

DATA

[data] [,[data]]* ®

Constant Constant

Function:
Stores data.

Parameter:

Data: Character constant or numeric constant.

Explanation:

1) Used to write data that is read by a READ statement.

2} Plural data can be written by punctuation with *,”.

3) If only a DATA statement is executed without a READ statement, no func-
tion is performed. _

4) When a character constant inclu_deé “, 7, place it mmde w o

DATA ABC, DEF, ‘GHI,JKL", -
1st 2nd 3rd

5)_ When data is omitted, a character string with a length of 0 is taken by default.

DATA A, B — DATA A™B
DATA , — DATA *o 7 Null string
DATA — DATA ** I '
6) Even if a command is added to a DATA statement with a colon (: ) it will be
regarded as data and will not be executed.
DATA 12,34,56: INF’UT A

(regarded as data)
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A space following data is not disregarded. Therefore, an error will be generated
if a space is inserted after numerical data.

Example: DATA 1, 2., 3, 4. .
.
These spaces are not disregarded.

READ

Variable name [, [variable name] ]*

Function:
Reads the content of a DATA statement.

Parameter:

Variable name: Numeric variable or character variable.

An afray variable ¢an be used.

Explanation:

1) Allocates data in the currently spec1ﬁed DATA statement sequentlally toa
spec1ﬁed variable.

2) Only nunéric type data can be read for a numeric variable.

3) Data in DATA statements are read sequentially with the smallest line number
first, and sequentially from the beginningin a statement.

4) After the necessary data are tead by a READ statement, the following data
are read by the next READ statement.

5) The first data in the progiam area where a READ statement exists is read by
the first execution of this statement after which data in the program area at
that time are read sequentially.

6) The specification of data to be read can be changed by a RESTORE state- -

ment..
7) When the number of dataina DATA statement is smaller, than the number of

variables in a READ statement, an error (Error 4) QCCurs.
8) When a space exists at the beginning of data, it is skipped.
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Example:

1@ DATA 1,2,3
20 READ A,B
30 PRINT AiB
40 DATA 4,5
50 READ C,D,E

- 60 PRINT C:DJE
70 END

*Reads data sequentially from a DATA statement and displays them.

[Line No.] ®

Numeric-expression

RESTORE

Function: :
Specifies the location of data to be read by a READ statement.

Parameter: ‘ _

Line No.: Numeric expression. Values below the decimal point
are discarded.
1.€ line No. £ 9999

Expla.natlon

1) Specifies a DATA statement where data to be read by a READ statement
exist.

2) When a line number is omitted, the data specification is cancelled. After this,
the first data in the program area where a READ statement exists are speci-
fied and read by the first READ statement that is executed. -

3) When a line number of the program area is specified by a RESTORE state-
ment, data of the DATA statement with this line number are read sequential-
ly by the READ statermnent.

4) When a specified line number does not exist or a DATA statemént does not
t::xist ona speci_f_ie_d line number and after, an error (Error 4) occurs.
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\ Example:

10 DATA 1,2,3

20 DATA 4,5

30 READ A,B,C,D,E
40 RESTORE 1@

50 READ F,G

60 RESTORE 20

70 READ H,1
80 PRINT A3BiCiDiEiFiGiHiI
99 END

‘?s' 160

[ “File name™] variable 1 [, Variable 2]* &
Character string

PUT

Function:
Stores data on a cassette tape.

Parameter:
1 < Number of characters of character string € 8.

Can be omitted.
Specification of the variable to be stored.
Array variables also possible.

File name:

Variable 1, variable 2:

Explanation:
1) Stores the contents of variables on a cassette tape.

2) Variable specifications are written as follows.

PUTA o oooveninn Content of variable A.

PUTA,Z .......... . '. Contents of the 26-va'riab1es from A to Z.

PUT A{0), A(100) ...... Contents of the 101 variables from A(Q) to -
A(100). -

PUTS.DW _......... Contents of the exclusive character varlable h3

and 20 vanables from D to W,
When the content of the exclusive character variable $ must be stored write §

first.

7-2 Program Commands

3) Write as follows in case of array variables defined in the DIM mode.

PUT A(5),A(®) ........ Contents of A(5), A(6), A(7), A(8), A(9)
PUT A(0,0,1), A(1,0,0) ... Contents of A(0,0,1), A(0,0,Z;, A(0,1,0)
A(0,1,1), A0,1,2), A(0,2,0), A(0,2,1), A(O,2,2)’
PUT ASGH) and A(1,0,0) when DIM A(2,2,2) is defined.
UTASCKR) .o Stores all array contents of A$. Will be PUT
A$(>I<) regardless of whether the array is two-
dimensional or three-dimensional, Two or more

array variables cannot be stored with one PUT
statement.

*Write as follows in case of array variables defined in the DEFM mode

PUTAAB) .......... Contents of the six variables A ~ A(5).
This is the same as PUT A, F.
PUTZ,Z(20).......... Contents of the 21 vanables Z~Z(20).

4) Can be executed both manually and in a program.
5) $ need not be attached even when using a character variable.

Example:

Enter PUT A,D when A and C are numeric vanabIes and B and D are character
variables. '

PUT A,D
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GET

[“File name”] variable 1 [, Variable 2]* ®
Character siring '

Functlon
Loads data stored on a cassette tape into a variable.

Parameter: . . ‘ -
File name: 1 < Number of characters of character string < 8.
| Can be omitted.

Specification of the variable to be loaded.
Array variables also possible.

Variable 1, variable 2: '

Explanation:
1) Loads data stored on a cassette tape into a specified variable.
2) Variable specifications are written as follows.

GETA ....... e Loads i m variable A.

GETA,Z ............ Loads in variables from A to Z.

GET A{0), A(100) ...... Loads in variables from A(0) to A(IOO)
GETS$.D.W . .......... Loads in the exclusive character vangbl_e _$,

and in variables from D to W,
3) Write as follows in case of array vanables defined in the DIM mode.
GET A(5),A(9) ... ... Loads into A(5), A(6), A(7), A(8), A(9).

GET A(0,0,1),A(1,0,0) ... Loads into A(00,1), A(002), A(0,L0),
A(0,1,1), A(0,12), A(0.2,0), A0.2,1), A0.2,
2), A(1,0,0) when DIM A(2,2,2) is defined.

GETASGK) . . .. ... ... Loads all array A$ data stored with PUT
' ASCK).

7-2 Program Commands

When the number of elements in GET is greater than in PUT, only the PUT
data will be loaded. Conversely, when GET elements are fewer all the GET
elements will be loaded.

*Descriptions such as AS(>k) cannot be used in the DEFM mode.

*Write as follows in case of array variables defined in the DEFM mode.

GET A,A(5) . ......... Loads into the six variables A ~ A(5) same as in
- the case of GET A,F.
GET Z,Z(20) ......... Loads into the 21 variables Z ~ Z(20).

4) A variable name stored by PUT can be different from the name read by GET.

5) When the number of stored data is smaller than the number of variables to
be loaded, only the data are loaded sequentially in the variables from the
specified first variable. -

6) When a file name is specified, data with the same ﬁle name are loaded from
the cassette tape. When the file name has been omitted, data will be loaded
from the first data found on a cassette tape.

7) This can be executed both manually and in a program.

8) GET will be executed in the DIM mode without distinguishing between
character and numeric variables, Error will therefore occur when executing
an array if data stored (PUT) as a character array is loaded (GET) into a
numeric array. If data stored (PUT) as a numeric-array is loaded (GET) into a
character array, the contents of the character array will become null.

< Example 1 >
PUT AS$(*)
GET A(%)
i
PRINT A{@ )« Error 6 will occur in this line (when executing an array).

< Example 2 >

PUT A()
GET A$(*)}
!
PRINT A%$(@ )< Null wiil be displayed.

163




CHAPTER 7 Command Reference

BEEP ()]

Functien:
Generates a beep sound.

Parameter:
0: Low sound
1: High sound
0 is taken by default.

Explanation:
1) Generates a high or low beep sound.
2) Can be executed both manually and in a program.

Example:

10 BEEP:INPUT“N=",6N

2@ FOR B=1 TO N

3@ BEEP Q:BEEP 1:PRINT:PRINT B}
49 NEXT B '

5¢ PRINT:GOTO 10

*Beep sounds are generated number of times specified.
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D E F M [Number of variables to be added] ®

Numeric expression

Function:
Changes from DIM mode to DEFM mode.

Provides variable expansion.

Parameter:
Number of added variables: Numeric expression. Values below the decimal
point are discarded. Can be omitted. _

0 < Number of added variables < 1948

Explanation:

1) Expands the number of variables. .
The arrays defined in the DIM mode will be cleared at this time.

2) Number of added variables can be specified according to the number of
remaining bytes.

3) The free area for programs and DATA BANK decreases eight bytes for each
variable expansion.

4) Added variables are used as array variables.

5) When the number of added variables is omitted after DEFM, the number of
‘currently specified variables is displayed. :

6) Can be executed both manually and in a program. When executed manually,
the newly specified status (number of added variables + 26 basic variables) is
displayed. When executed in a program, the newly specified status is not
displayed.

7) An error (Error 1) will occur if an attempt is made to expand the variables
beyond the number of remaining bytes in the free area.

8) Specification of expansion will be retained even if the power is turned off.
Execute DEFM 0 to cancel the variable expansion and return to the 26 basic
variables.
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‘ Example:
DEFM 10 @ [f.-2f26 DEFM: 1B
DEFM & f..7:76 DEFM:LE

? 1© DEFM 10:CLEAR
b 20 FOR J=1.TO 1@
3 30 PRINT“Z("3;J:%)="3
' 40 INPUT Z(J)
5@ NEXT J :
60 FOR J=1 TO 1@
70 S=S+Z(J) ’
8@ NEXT J
! 96 BEEP:PRINT"Sum=";:;$8
19@ DEFM @
11@ END

*QObtains total of the 10 numeric values input.
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DIM [Array name] [, Array name] * ®

Function:
Declares an array.

Parameter:

One-dimensional to three-dimerisional arrays can be specified.

1} Array name (i) when one-dimensional

2) Array name (i, j) when two-dimensional

3) Array name (i, j, k) when three-dimensional

4) Changes from DEFM mode to DIM mode if the array name is defaulted.
Array names i, j, k may be specified by the numeric expression 0 <i, bk
£ 255, Discards decimal values,
Upper case alphabetical letters may be used for the array name.

Explanation: .

1) Declares array variable names. . :

2) Character arrays can be declared by attaching a § sign immediately after the
array variable name, The storable character length of a character arrdy is a
maximum of seven characters. If an attempt is made to assign a character
string with more than seven characters, all beyond seven characters will be

_disregarded. . S I

3) The same array name can be used for a numeric array name and a character

array name.

4) Up to eight arrays can be declared. Error 1 will ocour if nine or more are
declared.

3) Error 5 will occur if arrays are declared with the same array variable name
and the different size (i, j, k) of the subscript. When array variables of the
same size are declared, contents of all array variables will become 0 or null,
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ERASE Variable name [, variable name] * @

CHAPTER 7 command Reference

: Example
10 DIM A(10)
70 A(3)=7 Funetion:
1 36 DIM AL @) ' - Deletes array variable
4@ PRINT Al 3 ) < 0will be displayed. ‘ .
: Parameter:

I 6) Error 6 will occur if an attempt is made fo use an undeclared array variable in Specihes array variable name.

the DIM mode. : o E )
7) Error 1 will occur when memory is msufﬁcrent xplanation:
8) Multiple array variables can be declared at one time by punctuating with g Deletes array variables confirmable with LIST V.
Specification of arra
COMINAS. y variable names
: alphabetical character. are variable names in one upper case
| Example D '
! & S ' . Exampl
i DIM A(3.),-A$(5).B(2:@|.3) . ER_ASI;EeA AS$, B wil
J N will be specified when the va b
is ACL), AS(LL, 1), B(1), riable name drsplayed by LIST V
9) Contents of all array variables will be initialized to 0 or null string by execut- 3) Nothing will occur if a nonregistered vari abl .
able name is s ec1f d.
ing the DIM statement. 4) If memory capacity becomes low due to array de 1p .
L 10) Array declarations can be cancelled with CLEAR ERASE NEW ALL or creased by executing the ERASE command y declarations, it may be in-
an
i DEFM. : ' S

*1f a DIM statement is executed when in the DEFM meode, the DEFM mode will

ancelled and all expanded yariables will be cleared:

be c
d for each array declared wrth the

11) Eight bytes of memory will be reqmre
-DIM statement. R
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M 0 D E Numeric expression ‘ . ®

Function:
Sets the state of the computer.

Parameter:
Values below the decimal point are discarded.

-4 < numeric expression <9

Numeric expression:

Explanation: ,

1) Sets the angle unit and PRINT mode or releases these modes depending on
the numeric expression used.

2} Settings are as follows.

MODE4 ......... Sets the angle unit to degrees.

MODE 5°. ... .. ... Setsthe angle unit to radians.

MODEG6 ......... Sets the angle unit to grads.

MODE7 .. ....... Displays “PRT ON” and sets the PRINT mode.
MODES :.......- Releases thie PRINT mode. '

3) Same setting as by the @ key. However, the RUN mode and WRT mode
cannot be set using thi$ command. Also, input cannot be performed with the
) key, but by pressing the MEIEYE] keys.

Example:
1¢ MODE 4
20 A=SIN 30: PRINT A="3
30 MODE b
49 B= COS(E/G).PRINT“B— ;B
5@ END

#You can find the “DEG” symbol on the display changes to the “RAD” symbol

during program execution.
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STATCLEAR @

Function:
Initializes basic statistics.

Explanation:
1) Clears the contents of memories used for statistical calculations: # (number of

data), Zx (sum of data x), Zy (sum of data y), Zx? (sum of the square. of

data x), Zy* (sum of the s
quare of data y) and =
data x and y). _ ) xy (sum of the product of

2) Initializes basic statistics to start a new calculation. Always execute this com-
mand for new statistical calculations.

Example:

STAT CLEAR @&

ST AT " value of data X [[, value of data Y] [; frequency] ]

Function:
Inputs statistical data and the frequency of the data.

Parameter:
Value of data x:
Value of data y:

numeric expression
numeric expression” - .

Fr : i
equency: numeric expression
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Explanation:

1) Inputs statistical data and frequency to the statistics memory.

2) If the value of data x is omitted, the previous value will be used as x.
3) If the value of data y is omitted, the previous vaiue will be used asy.
4) If frequency is omitied, one will be considered the frequency. '

STAT LIST i ®

Function:
Outputs amount of statistics.

Parameter:

@ . ... Outputs all statistics.

1 .. .. Qutputs statistics for one variable.

5 . ... Outputs statistics for paired variables.

When omitted . . . Qutputs all statistics. (Same as STAT LIST 0.)

Explanation: . . o

1) Outputs statistics calculated based on the input data STAT LIST, STAT LIST
9, STAT LIST 1 or STAT LIST 2.

2) Refer to pages 37 to 38 relative to the statistics to be output and the calculat-
ing formulas.

Example:

16 STAT CLEAR:CLEAR
20 FOR N=1 TO 5
30 READ X,Y
40 STAT X,Y
50 NEXT N
60 STAT LIST
7@ END
1868 DATA 3,5,4,9,2,1,6,4,6,9

7-2  Program Commands

SET {7 @

* 5 is an integer from 0 t0 9.

Function:

Specifies the output format for numeric data.

Parameter:

Fn: Specifies the number of decimal places.
En: Specifies the number of significant digits.
N: Releases a specification.

Explanation: &

1) Specifies the number of decimal places or sigﬂiﬁdant digits.

2) For specifying the number of decimal places (Fr), a value from 0 to 9 is used.

3) For specifying the number of significant digits (En), a value from 0 to 9 is
used. Also “SET E@” indicates a 10-digit specification.

4) Both specifications are released by “SET N™.

5) After executing this command, the specified digits are given by rounding off.

6) The number of digits specified by this command is for the display only and 2
12-digit mantissa can remain in the computer.

7) This can be executed both manually and in a program.

Example:

10 X=18%SQR2

20 SET F3:PRINT X
30 SET E3:PRINT X
40 SET N:PRINT X
50 END

173




7-3 Character Functions

L E N (Simple character variable)

174

Function: . .
Obtains the length of the character string in a simple character variable.

Parameter:
Simple character variable: An array character variable ca_nnot be used

Explanation:
1) Counts the number of characters in a s1rnp1e variable.

2) Usable character variables are simple character variables (A$, Y$, §, etc)).

Array character variables such as B$(3) cannot be used. .

Example:

1@ INPUT“String=",%
20 PRINT“Length""‘LEN(S’&)
30 GOTO 10 .

7-3 Character Functions

M I D $ (Location [, Number of characters]) ®

Numeric expression Numeric expression

Function:
Fetches the specified number of characters from a specified location of the
exclusive character variable (3).

Parameter:

Location: Numeric expression. Values below the dec1ma1 pomt
are discarded.
1 £ location <101

Number of characters: Numeric expression. Values below the decimal point

are discarded.
1 < number of characters < 101.
When omitted, all characters after the specified location are fetched.

Explanation: :

1) Fetches a specified number of characters from a specified locatlon of the
exclusive character variable {§).

2) When the specified location is out of the character string, a null is obtained.

3) When the length of the character string after the specified location is smaller
than the specified number of characters, all the characters after the specified
location are fetched.

#MIDS$ can be abbreviated as MID.

Example:

1@ $= “ABCDEFGHIJKLMNOPQRSTUVWXYZ"
20 INPUTlocation=",M,%length="
3@ PRINT MID$S(M,N)

40 GOTO 20
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V A L (Simple character variable)

Function:
Converts characters in a simple character-variable into a numeric value.

Parameter: .
Simple character variable: An array character variable cannot be used.

Explanatlon :
1)} Converts characters in a simple character vanable mto a numeric value.

2).When the content of a character variable includes +, —, ¢+, Eor E ,itis
converted into a numeric value as it is.-
When A$ = “-12.3”, VAL(A$) > -123

3) When the content of a character variable starts with a character other than a
numeral, +, -, or =, an error OCCUIs.
When AS$ = “A45”, VAL(AS) - error (Error 2)

4) When a character other than a numeral is inserted in the middle, only the part
before this character is converted to a numeric value. -
When A$ = “78A9”, VAL(AS) > 78

Example: .

10 2$="123"
20 PRINT VAL(Z$)+45
30 END

*If this program is executed, the numeric values 123 and 45 will be added and
168 will be displayed.
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7-3 Character Functions

ST R $ (Numeric expression) o ®

Function:-

Converts the value-of a numeric expression into a character string,

Parameter: .

Numeric expression: Numeric value, calculation expression, numeric varia-
ble, numeric array variable.

Explanation:

1) Converts the value of a numeric expression into a character string.
2) When the numeric expression is a calculation expression, the calculation
: -result-is converted into a character string. -

3) When 2 numeric expression is positive, the sign digit is deleted and only the
numerals are converted. :

Example:

10 A=123
20 PRINT STR$(A)}+%45"
30 END

*If this program is executed, character strings 123" and. “45” w1]l 5e- con-
nected and “12345” will be displayed. (Same as “123™ + “45)
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7-4 Numeric Functions

co S Num?rii?:;?;ssmn ®

Argument
SI N Numeric expression

Argument
T A Numeric expression

178

Function:
Obtains the value of a trigonometric function for a given argument.

Parameter:
Numeric expression

-1440° < argument < 1440° (degrees)
- -8 7 < argument < & 7 (radians)

-1600 < argument < 1600 (grads)

However, for TAN, “lArgumentl = (2r = 1)1 right
_angle” is'éxcluded. S .

1 right angle = 90° = -211 rad = 100 grad.

Argument:

Explanation:

1) Obtains the value of a trigonometric function for a given argument.

2) The value depends on the angle unit setting; DEG, RAD or GRA (by the [
key or MODE command).

3) As a rule, the argument is enclosed in parenthes1s but the parenthems can be
- omitted if the argument is 2 variable or a numeric value.

7-4  Numeric Functions

ACS Numé?::g::;t;wn ®

A S N Argument
Numeric expression .
ATN s
Numeric expression

Function:

Inverse trigonometric function that obtains an angle for a given argument.

Parameter:
Argument: Numeric expression.

For ASN, ACS, -1 < argument g 1.
Explanation:

1) Inverse trigonometric function that obtains an'angle for a given argument.

2) The value depends on the angle unit setting (by the &9 key or MODE com-
mand}. _

3) The values of the functions are given within the folloﬁfing ranée. ‘ ,

Degzees (DEG) Radians (RAD) Grads (GRA)
—90°SASNx < 90° | . -5<ASNz<3 ~100=ASN = <100
0°SACS £ £180° 0=ACSx=w G SACS % <200
—90° =ATNz = 90° ~3SATNx <G —100=ATNx =100

4) As a rule, the argument is enclosed in parenthesis but the parenthesis can be
omitted if the argument is a variable or a numeric value.




CHAPTER 7 Command Reference

- ®
HYPSI N Num%ssion
HYPCOS Num‘zrrliugcgr::ssmn

Argument

HYPTAN Numeric expression

Function:
Obtains the value of a hyperbolic function for a given argument.

Parameter: :
Argument: Numeric expression
! |argument| < 230. 2585092 (HYPSIN, HYPCOS) -
100
Explanation: |ar_g,ume:nt| <10°%° (HYPTAN)

1) Obtains-the value of a tiyperbolic function for a given argument.

HYPSIN !sinhx = (e —e ‘)/2
HYPCON : cosh z = (e‘+ e")/Z
HYPTAN ! tanhz = (e*— ¢ ~)/(e*+ e™*)

2) As a rule, the argument is enclosed in parenthesis but the parenthesis can be
omitted if the argument is a variable or a numeric value.
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7-4 MNumeric Functions

HYPASN Num{:rrliuer::;?:smon . o _ ®
HYPACS Num;ziigrrtssmn |
HYPATN Numl:r:%u;;?;ssmn

Function:
Obtains the value of an inverse hyperboelic function for a given argument.

Parameter:
Argument: _ Numeric expression
' HYPASN: largument| < 5 x 10%°
HYPACS: 1 £ argument <5 x 10°°
HYPATN: largument| <1
Explanation:

1) Obtains the value of an inverse hyperbolic function for a given argument.

HYPASN : sinh 'z = loge{x+ &+ 1 )
HYPACS : cosh™t x = log e (x++22— 1)

. -1 _i 1 +x
HYPATN :tanh™ x =5 loge] —

2) As a rule, the argument is enclosed in parenthesis but the parenthesis can be
omitted if the argument is a variable or a numeric value.




182

CHAPTER 7 Command Reference

Argument L N Argument ®
LOG Numeric expression Numeric expression

Function:
Obtains the value of a logarithmic function for a given argument.

Parameter: .

Argument: Numeric expression.
' 0 < argument

Explanation:

1)} Obtains the value of a logarithmic function fb_r a given argument.
® LOG Comr_ndnlogan'thmic function  logoX, logx
e LN Natural logarithmic furiction ~ log.x, Inx

2) As a rule, the argument is enclosed in parenthesis but the parenthesis can be
omitted if the argument is a variable or a numeric value.

EXP ﬁumﬁiﬂ'ﬁfﬁﬁsm - ®

Function:
Obtains the value of an exponential function for a given argument.
. P S D : . . . ; I !

Parameter:
Argument: Numeric expression.

~-10"%% <argument £ 230.2585092
Explanation:

1) Obtains the value of an exponential function (¢*) for a given argument.
2) As a rule, the argument is enclosed in parenthesis but the parenthesis can be
omitted if the argument is a variable or a numeric value.

74  Numeric Functions

S R Argument : @
Numeric expression

Function:
Obtains the square root of a given argument.

Parameter:
Argument: Numeric expression. 0 < argument

Explanation:

1) Obtains the square root (1/x )of a given argument. :

2} As a rule, the argument is enclosed in parenthesis but the parenthesm can be
omitted if the argument is a variable or a numeric value.

CU R Argument : . _ ®
Numeric expression .

Function:

Obtains the value of a cube root for a given argument.

Parametet:

Argument: Numeric expression.  largument| < 1010

Explanation:

1) Obtains the cube root &/x orx 3 ) of a given argument. :

2} As a rule, the argument is enclosed in parenthesis but the parenthesm can be
omitted if the argument is a variable or a numeric value.
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A B S Argument . ‘ ®
Numeric expression '

Function:
Ohbtains the absolute value for a given argument.

Parameter:

Argument: Numeric expression. -

Explanation:
1) Obtains the absolute value of a given argument.
2) As a rule, the argument is enclosed in parenthesis but the parenthesis can be

omitted if the argument is a variable or a numeric value,

S G N Argument | ®
Numeric expression '

Function:
Obtains a value (1, 0 or - 1) corresponding to the sign of a given argument.

Parameter: .
Argument: Numeric expression.

Explanation:
1) Gives a value that corresponds to the sign of an argument.

When an argument is positive, 1
When an argument is 0, 0

When an argument is negative, -1
2) As a rule, the argument is enclosed in parenthesis but the parenthesis can be

omitted if the argument is a variable or a numeric value.
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7-4 - Numeric Functions

Argument .
Numeric expression ®

INT

Function:

Obtains the maximum integer that does not exceed a given argument.

Parameter:

Argument: Numeric expression.

Explanation:
1) Obtains the maximum integer that does not exceed a given argument.

INT 12.56—+12
INT —78.1-—79
INT 12—~12

2) This is the same function as the Gaussian function ([x]) used in mathematics.
3) As a rule, the argument is enclosed in parenthesis but the parenthesis can be
omitted if the argument is a variable or a numeric value.
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FRAC it ®
Numeric expression ' '

Function:
Obtains the decimal part of a given argument.

Parameter:
Argument: Numeric expression.

Explanation:
1) Obtains the decimal part of a given argument. Its sign agrees with the sign of

the argument. :
2) As a rule, the argument is enclosed in parenthesm but the parenthesis can be

omitted if the argument is a variable or a numeric value.

N (Argument , digit location) ®
R D . Numerlc expressmn Numeric expression

Function:
Obtains the value of a given argument rounded off at the specified location.

Parameter:

Argument: Numeric expression.

Location: Numeric expression. Values below the decimal point
are discarded. Displays the expopent » when the loca-
tion to be rounded off is 107.
[location| < 100

Explanation:

1) Obtains the value of a given argument which is rounded off at the specified
location.

2) If RND (x, ) is executed, x will be rounded off at 10V,
Rounds off at the third decimal place (107*) - RND (x, -3)
Rounds off at the 100s position (102) = RND (x, 2)

3) The parenthesis cannot be omitted.
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7-4 Numeric Functions

R EC (r coordina.te, 0 coor.dinate) | | . ®

Numeric expression

Function:

- Transforms polar coordinates {# , &) to rectangular coordinates (x , ).

Parameter:
r coordinate: _ Numeric expression. 0 < # < 101°°
0 coordinate: Numeric expression
DEG: 181 < 1440°
~ RAD: 8l <8mrad
GRA: 181 <1600 gra
Explanation:

1) Transforms polar coordinates (r , &) to rectangular coordinates (x , ) using

the following relational expressions. x =rcosf
y=rsiné

2) The x coordmate of (x , y) will be given as the output of the function, and
the value of the x coordinate will be assigned to variable X and the value of
the y coordmate will be assigned to variable Y at the same time.

3) An error will accur if 7 < 0..

4) The output values will correspond to the settmg of the angle umt (DEG RAD
or GRA).

Example:

10 CLEAR

20 MODE 4

30 INPUT “r =",R
40 INPUT M (°)="
50 X=REC(R,T)

60 PRINT x=";

70 PRINT*¥="33
80 GOTO 3@

*(x ,y) will be displayed if ( , §) is input. .
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P OL y (x coordinate, . ¥ c(')ordinate). ® - FACT Numgr:'fuTl)I:;IrlEtssion ®

umeric expresswn Numeric expression

Function:

Function:
Obtains the factorial value for a given argument.

Transforms rectangular coordinates (x ,¥) to polar coordinates (7, 6).

Parameter: } _ | Parameter:
x coordinate: Numeric expression } [+ 1yl Argument: Numeric expression
: . ; ; lxl +iyl>0 )
y coordinate: Numeric expression . | : g The argument must take an integer value with the

range of (0 < argument < 69).

Explanation:
1) Transforms rectangular coordinates (x , ») to polar coordinates (r ,8) using Explanation:
the following relational expressions. 1) Obtains the factorial value (x!) of the argument x.
. JTTE _ 2) An error will occur if argument x contains fractions.
{ . . 3) As a rule, the argument is enclosed in parenthesis but the parenthesis can be
cos § = ﬁx——_*_“_{@ sin 8 = _x\/—T—{TT _ omitted if the argument is a variable or a numeric value.
2) The r coordinate of (r @) is given as the output of the function, and the Example:
value of the r coordinate will be assigned to variable X and the value of the 8
coordinate will be assigned to variable Y at the same time. FACT 1€ B c1el) ZEZE0RA
FACT 69 & tssl) 71125452498

3) Calculation of the 6 coordinate will correspond to the angle un1t (DEG RAD
or GRA) The value of 6 will be gwen within the followmg range.
DEG: -180° <8 £ 180°
RAD: -7rad <6 <mrad
GRA: -200 gra <6 <200 gra
4) An error will occur when Ix]+ Iyl =0.

Example:

18 CLEAR
20 MODE4

3@ INPUT®X=",A

40 INPUT*Y=",B ‘
5@ PRINTYr =”;POL(A,B)
6@ PRINT" =";iDMS$(Y)
7¢ GOTO 3@

*(r ,8) will be displayed if (x , ) is input.
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NPR

{Value of n, value of 1) ®
Numeric expression  Numeric expression '

Function:
Obtains the permutations (nPr) for given values of # and 7.

Parameter:

Value of n: Numeric expression | # and r are integer values with
Value of 7: Numeric expression [ the range of 0 L7 < <10%°.
Explanation:

1
1) This function obtains permutations aPr(= #)

2) An error occurs if n or r contains fractions.

Example:

NPR{5, 3 )& (sP3) a5

=0

—

NPR(5,@ )& (sPo)
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74 Numeric Functions

(Value of n, value of r) @
Numeric expression  Numeric expression '

‘NCR

Function:
Obtains the combinations (#Cr) for given values of # and r.

Parameter:

Value of n: Numeric expression | # and r are integer values with
Value of r: Numeric expression | the range of 0 <r < n < 1017,
Explanation:

1) Obtains the combinations nCr (= —”—!—) ,
rli{n—r) 7 -

2} An-error occurs if # or r contains decimals..

Example:

NCR(5, 3)kEd (sCa)
NCR(5,8 ) (sCo)

e
st

1
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7-5 Slatistic Functions

EOX s - ©®

Numeric expression

Function:
Obtains the estimated value of x for a value of y given as the argument in the

paired variable statistics of (x , »)

Parameter:
Argument: Numeric expression giving the value of y.

Explanation:
1) Obtains the estimated value of x for the value of y according to the linear
regression expression y = @ + bx in the paired variable statistics of (x, ¥)..

EOX () =”—_b"'—

2) The values of linear regression constant term & and linear regression coeffi-
cient b are determined by the statistical data,

3) The value of EOX(y) will be uncertain when b = 0. The input value y is with
the range of Iyl < 10%°® and the estimated value of x is with the range of
IEOX(y)l < 10*°® when b % 0.

4) As a rule, the argument is enclosed in parenthesis but the parenthesis can be
omitted if the argument is a variable or a numeric value.
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7-5 Statistic Functions

Argument ®
Numeric expression

EQY

Function:

Obtains the estimated value of y for x a value of given as the argument in the

paired variable statistics of (x , y).

Parameter:

Argument: Numeric expression giving the value of x.

Explanation:

1) Obtains the estimated value of y for the value of x according to the linear
regression expression y = ¢ + bx in the paired variable statistics of (x , y).

EOY(x) = a+bx

2) The values of linear regression constant term z and linear regression coeffi-
cient b are determined by the statistical data. '

3) Input value x is with the range of x| < 10'°° and the estimated value of y is
with the range of [EOY(x)I < 101%°. : : :

4) As a rule, the argument is enclosed in parenthesis but the parenthesis can be
omitted if the argument is a variable or a numeric value. '
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7-6 Others

RAN #

Function:
Obtains a random number from 0 to 1.

Explanation:

1) Obtains a pseudo- random number from 0 to 1 within 10 digit mantissa.

. 0 <random number <1,

Example:
Provides a random number with 1 digit from 0 to 9.

INT(RAN¥ % 10)

Provides a random number with i digit from 1 to 6.
INT(RAN## é )+' 1 |

Provides a randc;m numbe.r with 2 digits from 1.0 t-o 99

INT(RAN# * 90 )+ 10

7-6 Others

D E G ( Degree [,-Minute [,Second] ]} ®
Numeric expression Numeric expression Numeric expression |

Function:
Converts a sexagesimal expressed by given degrees, minutes and seconds to a
decimal.

Parameter:

Degree: Numeric expression.

Minute: Numeric expression.
" Second: Numeric expression.

|DEG (degree, minute, second) [< 10"

Explanation: :
1) Converts a sexagesnnal expressed by glven degrees minutes and seconds to a
decimal.

=a4+bDa_c -
DEG (a, b, c)=a +z5+ 3555

2) The minutes and seconds can be omitted, and they will be considered 0.
3} The parenthesis cannot be omitted.

Example:

DEG(12,34,56) & (1.58227270

1@ INPUT A,B,C
20 PRINT DEG{A,B,C)
30 END
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(Argument) l ®
DM S $ Numeric expression :

Function:
Converts a given decimal argument to a character string in the sexagesimal nota-

tion.

Parameter:

Argument: Numeric expression.
|Numeric expression! < 10'%°

Explanation:

'1) Converts a decimal given as a numeric expression to a character string in the

sexagesimal notation.

2) Although  degrees, minutes and seconds will be displayed with the range of
Inumeric expression| < 10%, the value of the numeric expression itself will be
displayed if outside this range.

3) The result will be given as a character string.

Example:
DMS$( 180/ 7 )i BEeiT 44,81
DMS${ 45,678 ) 4546746, 4
DMS$(99999,999 )k goaqgqoharao 4
DMS$( 100800, 1)k TEBAGEE . ]

1@ INPUT A
20 $=DMSS$(A)
30 PRINT %
4@ END

7-6 Others

(Argument) @
HEX $ - Numeric expression '

Function:
Converts a given decimal argument to a 4-digit hexadecimal character string.

Parameter:
Argument: Numezic expression

-32769 < numeric expression < 65536
Explanation:

1) Converts a decimal given as a numeric expression to a 4-digit hexadecimal
character string.

2) The value of a numeric expression given as the argument is handled as an
integer with decimals discarded.

3) When the value of an argument exceeds 32768, it will be handled as the value
after subtracting 65536,

<Example>
40000 will be handled as follows.
40000 - 65536 = -25536

Example:

HEX$( 10000 ) 2718
HEX$(65535 )= FFFF
HEX$(—1) ) FFFF

10 INPUT X=",X
20 PRINT “X=&H” ;HEX$(X)
30 GOTO 1@
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& H Character string _ . | @

Function:
Converts a hexadecimal character string to a decimal value by placing ﬂ’llS func-
tion at the beginning of a given hexadecimal character string.

Parameter: o

Character string: . Hexadecimal numeric string. (Up to 4 digits)
-32768 < &H character string £ 32767

Explanation:

1) If placed at the beginning of a hexadecunal it wﬂl be converted to a decimal
integer value. Although &H is shown as a function since it functions opposite
to HEXS, strictly speakmg, it is not a function but is actually a hexadecimal

. identifier.

2) Since the conversion result will be a decimal mteger with the range of -32768
to +32767, &HFFFF, for example, will not indicate 65535 but -1,

3) The O placed at the top of a hexadecimal and spaces in a hexadecimal charac-
ter string are disregarded. -

< Example>>
&HO010  indicates 16 of a decimal number.
&HA = B indicates 171 of a decimal number.
&H u A indicates 10 of a decimal number,
{ L means a space.)
4) An error (Error 2) will occur if a hexademmal character string exceeds four
digits or if there is a character other than a hexadecimal in the character
string. ' o

< Example>

&H 10000 -* Error 2 (Five digits)

&H AG  — Error 2 (G is not a hexadecimal)
&H A# - Error 2 (#is not a hexadecimal)

7-6 Others

Example:

1@ CLEAR

20 READ HS$

30 IF H$="end” THEN 80

40 M$="&H”"+HS$

50 A=VAL (M$)

8O0 PRINT M$: =" "1Ar L.
70 GOTO 1@ 1.
80 PRINT H$;:BEEP:END . Space
1@ DATA 10,100,1000,7FFF
11 DATA 800@,ABCD,FFFF
120 DATA end

*Converts hexadecimals to decimals.
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7-7 DATA BANK Commands ' 77 DATA BANK Commands

N Ew# _ | 5) Execution is not possible when a password is being specified. (An error will
: occur.) : .

6} Cannot be used in a program.

; | Function: . 7} Cannot be executed in the MEMO IN mode { (=i3] ).
H j Frases memo data in the DATA BANK. :

N Explanation: Example:
- 1) Erases all stored data. : ) : '
2) Cannot be executed when a password is specified. L1 STHE L1sSTH
3) Can only be executed in the WRT mode. L 518-81,TELEVISION, . $338
_ : Z Sie-82,RAGIO, .$38
Example: % S5i8-93.TAPE RECORDER..$1668 .
4 StA-ad, STERED, . $358 :
% 51895, UIDED RECORDER, .$735H
_ NEW HE & Si@—86,DESKTOP CRLCULATOR, . $58
: 7 51987 .PERSOHAL COMPUTER, . £558
i 2 END '

LIST +

Function:
Displays all memo data in the DATA BANK.

Parameter:
Outputs all memo data in the DATA BANK with record numbers attached.

L . Explanations:
$ 1) Displays all memo data stored in the DATA BANK from the smallest record
number in the order stored.

2) The contents displayed are the record number and memo data.

3) Since the memo data will be displayed automatically in sequential order,
press the @) key to stop the display. Press the [ key to resume the display.

4) In the PRT ON mode }, the memo data will be displayed sncces-
sively at high speed and will be printed at the same time.
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- SAVEH o w
Character string ' '

Function: _ o
Stores memo data in the DATA BANK on a cassette tape.

Parameter:

File name: 1 £ character numbers of character stzing < 8.
Can be omitted.

'Explanatlon

1) Stores all memo data in the DATA BANK on a cassette tape.

2) Since memo data’ cannot- be stored with SAVE or SAVE ALL, always load
memo data with SAVE# =~

3)Ifa password ‘has been spec1ﬁed stormg is performed with this password
Therefore, the same password must be specified when the loading is per-
formed by the LOAD# command.

4) Cannot be executed in the MEMO IN mode.

Example:

SAVE H# &g
SAVEH“CASIO"E

7-7. DATA BANK Commands

LOADH - cracersims ®

Function: -
Loads memo data in the DATA BANK from a cassette tape.

Parameter: R

File name: : 1 < character numbers of character string < 8..Can be
omitted.

M: (If M is specified, additional memo data can be
loaded.)

Explanatnon

1) In the case of LOAD# [“F11e name”| :
. a) Loads memo data in the DATA BANK from a cassette tape after erasing
all memo data currently stored in the DATA BANK.
b} Loads first memo data found on a cassette tape bemg played back if the
file name is omitted. .
¢) This cannot be executed in the MEMO IN mode.
d) This cannot be executed in a program.

2) In the case of LOAD# [“File name™] M
a) Loads additional memo data in the DATA BANK from a cassette tape
followmg the memo data currently stored in the DATA BANK.
Forb) to d) same as for LOAD#.

Example:

LOADH &
LOADH# CAS 10"
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Variable name [, Vé;riable name]*

READH

Function:
Reads memo data from the DATA BANK.

Parameter:
Variable name: - Numeric variable or character variable.

An array variable can also be used.

Explanation:

1) Sequentially reads stored data to a variable.

2) Only numeric type data can be read for a numeric variable. If character type
data are used, an error (Error 2) occurs. :

3)-After the necessary data are read by a READ# statement, the following data
are read by the next READ# statement.

4) When memo data in the DATA BANK are punctuated by *,”, they are read
in the order in which they are wntten

< Example>

. DATA

No. 1 A,X,Y
Ne.2 B,Z
No.3 C

4

Reading sequence

A—X—>Y—>B—>Z—C

5) When data to be read does not exist, an error (Error 4) occurs.
6) The data sequence to be read can be modified by RESTORE# (se¢ page 170).

7-7 DATA BANK Commands

7) When a space exists at the beginning of memo data in the DATA BANK, it is
skipped.

<Example>

X,.Y,2Z
This space skipped.

8} When data is inside * ”, the character string inside * * is read.

Example:
< Data > < Program >

Ne.1 1,2,3 19 A=08

No.2 4,5,6 20 READH#S$ -

No.3 7,8,9 30 IF $="" THEN 60

No.4 10, 40 A=A+VAL(S$)
50 GOTO 20
60 PRINT *Trx="3A
70 END

*Reads numeric data from the DATA BANK to obtain a sum.
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RESTORE 1 [t (017 ®

[ { Line number ]:U
# program area number

Function:
Searches memo data in the. DATA BANK and specifies the sequence of the data

to be read by READ#.

Parameter:
Searched character string: Character expression. When a character string is used,

6 ¥

place it inside

Line number: Numeric expression. 0 <line number < 10000
Program area No.: Numeric expression. 0 < program area No. <10
Explanation:

1) Searches memo data in the DATA BANK and specifies the sequence of data
to be read by the following READ# statement.
2) The relationship between a parameter and data searching is as follows.
a)} RESTORE#
When the searched character string and after are omitted, data are read
from the beginning by the following READ#.
b) RESTORE# “searched character string”
Memo data having the searched character string at the beginning is read by
the following READ#.
¢) RESTORE# “searched character string”, { ? }
When 0 is specified, it is the same as b).
When 1 is specified, the first data of the line that 1ncludes searched data is
read by the following READ# statement.

d) RESTORE# “searched character string”, [{ 9 }] ' {]jne mamber }

#program area No.

When executing searching, it jumps to the specified line or a program area
if appropriate data does not exist.
* In b) and c), when appropriate data does not exist, an error (Error 4)

OCCUIS.
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* In d), when a branching line number does not exist, or when a program
does not exist in the program area, an error (Error 4) occurs.

*If a parameter is assigned, the appropriate data will be searched from the data
and on to be read by the next READ# statement. Enter RESTORE# :
RESTORE# “searched character string” when desiring to search from the first
data.

Example:

< Memo Data >
Record 1 Smith, 03-347-4811, San Dlego
Record 2 Jones, 075-351-1161, Princeton
Record 3 Williams, 06- 314 2681 Cleveland
Record 4 Edwards, 045-211-0821, Cambrldge

< Program >
1@ RESTORE#
2e GOSUB 1900 }
30 RESTOREH#'J”
40 GOSUB 1080 N }
50 RESTOREH G| ” , } Searches data having: the first two

D;splays memo data stored at the
beginning'of the DATA BANK.

Dlsplays data havmg the f'].rst
character J.

66 GOSUB 1080 characters Cl and displays, the first

data on that line.
70 RESTORE#“ Aa” , 200 Jumps to line 200 if data with the
8o GOSUB 10e90

first two characters Aa does not

90 END exist,
200 BEEP:PRINT"“Memo End”
219 END
1000 READHS:PRINTS Subroutine that reads and dis-
1916 RETURN Pplays memo data,
< Execution Example >
RUNE3 : mmilth
g Johes
b " | Millians
&g Memy End-
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WRITEH

[ Data [,Data]*] ®
expression expression

Function:
Rewrites or deletes memo data in the DATA BANK.

Parameter:

Data: Numeric expression or character expression. When a
character string is used, place it inside * .

Explanation:

1) Writes data in the record area currently specified by RESTORE#.

2} Data are newly written without any relationship to data existence in the
appropriate record area. - '

3) When no data is specified, stored data in the record area are deleted..

4) When plural data exist, these data can be written on the same record area by
using «,” for punctuation. .

5) After the necessary data are written by the first WRITE# statement, the
following data are written by the next WRITE# statement.

6) When writing memo data, one step will be required in addition to the aumber
of characters.
Memo data M

: ¥

(26 characters) + 1 step = 27 steps

Example:
1@ REM data write
70 RESTOREH
30 WRITEH X,Y,Z"
40 GOSUB 1000
50 PRINT“.”
118 REM data change
129 RESTORE#
13¢ FOR J=1 TO 3
140 WRITE#H STRS$(J )
150 NEXT J

: } Writes new memo data.

Rewrites memo data.
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160 GOSUB 1060
176 PRINT“.”
21@ REM data clear
220 RESTORE#
230 WRITEH

249 RESTORE#H
256 READ#HS$

26© END

1600 REM display sub ]
1910 RESTORE#

126 FOR J=1 TO 3
1930 READHS:PRINTS:
194@ NEXT J

1650 RETURN

}Daletes memo data.

t Subroutine to display memo data.

< Execution Example >

' Erases alt memo data in the DATA

BANK.

NEWH &
RUNG . Y
& 23
& Errord FE-230
1
This error occurs when data is

deleted and no memo data remains in
the DATA BANK.
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Convenient
DATA BANK Function

The DATA BANK can hold all your private memoranda
such as names, telephone numbers, addresses, dates, etc,
The object data can be speedily retrieved from the large
amounts of stored data without the need for a special
program. Furthermore, combined with a BASIC program,
you can use this function for an expansive range of duties
such as schedules, totalizing, etc. The use of the DATA
BANK function is explained together with actual examples.
For details on the exclusive commands (LIST#, RESTORE
#, READ#, WRITE#) for the DATA BANK, refer to
Chapter 7 “Command Reference”.



8.1 Specifying the MEMO IN Mode

With its DATA BANK function, this computer can be used as an “glectronic
memo pad” in which data (memo data) can be conveniently written and from
which the necessary data can be retrieved by simple key operations.

In order to utilize the DATA BANK function, it will first be necessary to input
and store data. Specify the MEMO IN mode to input data to the DATA BANK.

Pressing S will spemfy the MEMO IN mode and the display will appear as -

shown below.

MEMO IN mode display —j

BUZZER pEG (memd) i

rRecord number

Cursor

The symbol * E##8(8)* at the upper center of the display shows that the MEMO
IN mode is currently specified. The number at the upper right is the record
number which indicates the memo data line.

The above display shows that the cursor is blinking at the left end with nothing
stored in the DATA BANK as yet and the computer is in the key-input waiting
state for Record 1. If the record number happens to be 5, it will mean that four
lines of memo data have already been stored in the DATA BANK.

_ Separate the name and telephone number by inserting a

8-2 Inputting Data

First input the names and telephone numbers of 10 people by assuming that
the DATA BANK function will be used as a private “electronic telephone
directory™.

BROWN '03-021-1234 SMITH 0899-02-1007
ELLIS 011-041-7386 SULLIVAN 078-039-7132
FOX 06-021-6602 WATTS 0467-01-3569
JONES 052-031-6221 | YOUNG 0425-01-0038
MILLS 03-063-2935 HOYT 03-054-4321

Start with entering the data for BROWN in the MEMO IN mode as follows.

(13 9!

(comma) between

them.
Operation B : Display
BUZZER - ped @ f
EREOWH BREOWH_
ayzzeR DEG @ i
@ . EROMH -
. ] . MZZER pEG @ C[E] :
BEe EROWM. 83~
suzzeR BEG @ o : !
BEDEIEEE BROWH, A3-821-1274
‘ BUZZEA OFG @ ™ i
= BROMH, B3-821-12

If the @ key is pressed after completing input of data, the cursor will disappear
and the BROWN’s data will be stored in the DATA BANK as the memo data of
record 1. ' '

Press the [ key once more. The dlsplay will be cleared and the record number
will change to 2. The blinking cursor indicates that the computer is in the key-
input waiting state. -

BUZZER DEG I
& g 2
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Next, enter the ELLIS® data in Record 2.

Operation:
' BUZZER DEG z
EDOOE - =
_ : BUZZER DEG @ L] 2:
= | o lELLIS, -
BuzZER oEq @ 08 2.
amE FLLTS, 811~
: . BUZZER 0EG @ am 2
BROEPEEE . g 15, 611-041-7386
. @ : : BUZZER DEG . 18 ¢
cLLIS.81i-641-T3EG

In the same manner, enter the names and telephone numbers from FOX to
HOYT in successive order. Do not forget to press the &g key at the end of each
telephone number

Notes: ‘

1. There is a reason for separating the name and telephone number with *,”
{comma). Since the comma is a special symbol indicating separation of data
in one record in the DATA BANK and, since it will serve an important role
when retrieving the memo data later, always be sure to enter the comma.

2. In the above example, pressing the &g key again after storing one record with
the &3 key will clear the display and cause the record number to advan_cé to
the next. When entering data continuously, however, it will not be necessary

" to press the B key twice each’ time in this manner to clear the display. Data
will be stored by pressing the &g key' once at the end of each record. When
the first character of next data is entered, the previous data will be""auto

”matlcally erased from the display. In this case the previous record number
remains on the display until the & key. For example, the FOX’s data can be
entered after the ELLIS’ data by the following procedure.

8-2 [Inputting Data

Operation

fxd (Completes input of
ELLIS' data.)

FEXE

B

BROEEEEE

[xg) (Record number changes to 3.)

ez e g ® ?
ELLIS. 811-841~-7386

BUZZER bEG @ 2
FlK. _

BUZZER DEG [@E&D 2
PO BE~_ '

puUzZER oEG frzng @ 2
FOR: BE-B21-6E662 .

BUZZER oEG g 3
Fle: 86-021 002

When data input of all 10 persons is over, press the e key once again to clear

the display.

[exg) (Completes input of
HOYT’s data.)

(exg (Clears the display.}

BUZZER OFG. @ (T [
HOYT, 63-054-4321
BUZZER DEG @ 1

215



8-3 Displajring the Data Cdn.tents

216

To confirm the input data, display the data contents for the ten people now
stored. Specify the RUN mode by pressing =)@).

" BUZZER RUN CEG

Ready F@

Use the LIST# command to display the entire contents of the DATA BANK.
The data in each record will be displayed successively at approximately 1.5 sec.
intervals together with the record number.

Operation

BUZZER AUN DEG

S Bl LIGT &

@ auzzrﬂr- o . - PR
1 BEROMH:83-821~-1234
2 ELLIE - B1i-841-7386
IOF0Y. - u:i Y AL P
BUZZER RUN DEG
9 OYOUHG, 425-81-AR32
1@ i_f;:!:"l‘ “554_4“::
BUZZER AUN DEG
Feads FA

Press the ) key to stop the display temporarily for checking the contents. Press
the [ key to resume the following display.
This enables checking of any input data errors.

#*The LIST# command can also be executed in the WRT mode ( &1 ).

8-4 Correctling Data

Assume that the contents of the DATA BANK were displayed with the LIST#
command -and, upon checking, it was found that-the telephone number of
JONES’ in Record 4 was wrong:

Wrong 052-031-6211 — Correct 052-031-6221

In this cases, specify the MEMO IN mode and correct the data with the follow-
ing procedure.

Operation
HUZZER BEG @ b ‘o .
=) Enp;ggles the MEMO IN
. NG Il
TT o e . freud ! Displays the memo data
BROWHM, BI-831-1575: in Record 1.
el suzzen oEG fazng O 2 Advances to the next |
v . - record when [ key
ELLIE, Uii"‘ﬁ"—ii’*?.’-c_t is pressed.
BUZZER CEG @ awm 3
@ —ri e . - S -
F f_.l N _1 t ..1 1 =] = l:::' £
(5 puzEen S - " Displays the memo data
JOWES, B52~831-6211 in Record 4.
auzzen e (e (% H Press the cursor move-
= JOMEE. BFE-531-6211. ment key to specify the
BUZZER oEG prend f% b Move the cursor to the
== -“ lfJ E L Sl I Ry 1 h 1 1 positéon to be cor-
" ! Sl ' et < recied,
BUZZER DEG o -
e - == ‘g—'l' Correct the data.
l”H_.._.[:....._l,_'_i";ri ,-l
puzzeR e (T ki Press the [ key after
TOMES, BS5-07 1533 the correction.
PLEREL § vl B RO Bl 4 P R

If the MEMO IN mode is specified with the =)&) keys, the record number next
to the last record stored will be displayed (record number 11 in this case). Press
the key to display the data in Record 1 in this state. The record number will
then advance each time the & key is pressed.
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Although the JONES’ data in Record 4 is displayed in this manner, the cursor is
not displayed. If a cursor movement key (= or (31) is pressed, the  =mm ? sym-
bol will appear and the cursor will be displayed. This state is the EDIT mode and
memo data can be corrected in this mode. Move the cursor with a cursor move-
ment key to the position to be corrected and, after making the necessary correc-
tions, press the f=J key. The corrected data will then be stored. (The * =m
symbol will disappear.) '

If sot to @B when displaying MEMO data in the RUN mode, the screen will
change to the MEMO IN mode with that line displayed. '

BUZZER DEG Lm 2
ELLIS.Ali-B41-7386
BUZZER .DEB IE] z
= ELLIS, B11-841-T386

It will be possible to correct this by pressing the cursor key since the EDIT mode
will then be specified. '

In this manner, if an exror is found during memo search in the RUN mode, it can
be easily corrected. ' ' ’

LI

8-5 Retrieving (Searching) Data

With the DATA BANK function, data retrieval can be performed directly by

pressing the key.

1) Searching with the & Key

If the key is pressed in the RUN mode ( k=(&)), the name, BROWN and his
telephone number in Record 1 will be displayed. (The *feg” symbolr will
appear.) : '

Operation
BUZZER RUN DEG )
_ Foadw FH .
BUZIER RUN DEG . @ ' o
BREOHH, B3-BZ1~-123¢

If the key is pressed again, only his telephone number will be d_iéplaye_d. _

' BUZZER RUN DEG @ . :
GI-mri-1234

if the key is pressed once again, the ELLIS data in Record 2 will be dis-
slayed. S -

BUZZER RUN OEG E:Q Iy

=1 EULIE, B11-G41-7356

Each _time the key is pressed 'in ‘this: manner, data in the same record
separated with “,” (comma) will ‘be displayed (the first 24 characters when a
long data). When display of all data in one record is over, it will advance to the

next record.
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CHAPTER 8 Convenient DATA BANK Function

After all memo data stored in the DATA BANK have been displayed, the dis-
play will be cleared, and the * &e ” symbol will disappear. If the key is
pressed here again, data in Record 1 will be displayed again.

(The data in Record 10 is ' wuzzen AUN DEG @ o0
displayed by pressing the T @ :
key repeatedly.) HOYT: BHa- o - "1' RN ‘
: BUZZER RUN DEG @ o
BI-G54-432
(The * ” SYlleO]. dis- BUZZER - RUN DEG
appears and the cursor
blinks.) -
RUN DEG '
(Displays the data in BuzzeR e L !
Record 1 again.) EROMH, 83-H21- 1234

2) Quick Search with the .[575] Key
Memo data searched and displayed with the key can be advanced in record
units by using the d key.

BUZZER RUN DEG @ :
BROMH. BI-B21-123:
aUZZER AUN DEG @ 2
E"LLJ. HHII“H‘J‘I EE;E'
) BUZZEA AUN DEG @ 3
B | FOH: BE-BZ1-6602

*The data in this example is displayed at a time because it is within 24 charac-
ters. If the data is long, however, the first 24 characters of the data will be
displayed.
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Even if the [ key is pressed when the last record stored is displayed, the last
data will then remain displayed.

(The data in Record 10 is dis- BuzzER AuN 0o [rewg 8
played by pressing the @ key it T e - -
repeatedly.) HO¥T:83~854-437

RUN DEG [

(Display remains un- Buzz_m, e @; - ™
— changed.) HOYT . A3-854-437

3) Backward Search with the B Keys

Press @icéer to display a previous record when searching for a memo data with
the key and [ key.

If backward search is repeated in record units with Blafo similar to quick search
with the & key, the command will return to the data in Record 1. Record 1 will
then continue to be displayed even if the B8 keys are pressed again. This
operation can be repeated until the data in Record 1 is displayed.

(Data in Record 3 currently ouzzeR Fun b= fig) 3
 being displayed.) FO, BE-BZ21 5662
BUZZER - AUN DEG @ .:.
- Bty " o ] B F
' el LIS 811-841-73588
BUZZER RUN DEG @ l‘
%57 (Returns to Record 1. e -
e ( } EROWH, 83-821-123¢
) (Display remtains un- BuzzER RUN DEG ) ;
changed.) o ROMH, B3 I-A21-123:

4) Conditional Search

Memo data are displayed in successive order from Record 1 when searching with
the @ key or [ key but time will be required to display the necessary data if
the amount of stored data becomes greét. :

In this case it will be convenient to use “conditional search”.

For example, we will search for a name starting with “S”, Press ($)eg) .
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. suzzen . RUM DEG e - 5
= SMITH. BE39-G2-1GA7
) szm RUN DG @ . : ”
SULLIVAH, BTE-639-T132

The SMITH’s data in Record 6 will be displayed. if is pressed again, the
SULLIVAN's data in Record 7 will be displayed. If is pressed- once again,
the display will be cleared and the cursor will blink. This means that there are no
more names starting with “3”.

If there are multiple pertinent data, they will be displayed in the ascending order
of record numbers. : S
The specified condition need not be a single character as in the above but can be
longer character string. For example, if the 8 characters SULLIVAN are used as
the condition, data beginning with these 8 characters will be retrieved.

: @m@@ BYZZER - AUN DEG @ r:
L TURM, BFE-839-TI32
puzzER AUN DEG

5) Additional Conditional Search

Assume that the JONES’ data in Record 4 is currently being displayed as a result
of searching with the condition “J” specified. It will also be possible at this time
to make a new search of data after Record 4 by specnfymg an addlttonal condl-
tion. '

For example, search for a telephone number starting with an area number of 03
after Record 4. Press @@ . o R

8-5 Retrieving (Searching) Data

(Assuming that JONES' data | " ™™ b o
is being displayed by D) mx) ) JOHES, B52-B31-6272 '
BUZZER RUN DZG @ V S

B 3)mrifeg (Specifies an addi-

tional condition.} | B 2~ @6 3~ 535
iuzzm i RUN DEG @ 0
FI-854-4371
BUiZE“ RUK CEG

If are pressed as in the above, data starting with condition 03 will
be displayed after Record 4. If there are multiple data with condition “03”; the
second corresponding data and after will be displayed each time the key is
pressed., -

If conditional search with condition “03” is performed in the above example
instead of the additional conditional search, the first data displayed will become
BROWN’s telephone number in Record 1.

BUZZER RUN DEG @ ]
JOHES, 832-B31-R22
(Simple conditional i“z_ff" I . bevg ‘
search) BA-881-123

Thus, the additional conditional search allows you to find a record satisfying the
initial condition and, after altering the condition, to retrieve data satisfying that
condition from the subsequent data. This function enables you to narrow down
the search by altering the condition.

6) Cenfirming with the Cursor Movement Key

Telephone numbers only will be displayed if search is made by specifying the
condition “03”. Use the cursor movement key [<! to confirm the name of the
person with this telephone number,

BUZZER AUN DEG @ ’ H
(Conditional search} AE-Ea]—125:

BUZZEA AUN DEG @ ',
HEHEEEE EROHH, 83-821-123:

223



224

CHAPTER & Convenient DATA BANK Function

The telephone number moves one space to the right each time the (3 key is
pressed and the name will appear from the left.

Operating & instead of pressing the (& key 6 times displays the data from
the beginning. ) .

suzzER RUN DEG @ H
BI-Ba1-125¢

BULEER fUk peG @ i
(s BROMH, B3~B2i~1234

If the contents in one record exceed 24 characters, it will not be possible to dis-
play these at one time. The &) key can then be used to shift the display to the
left to bring the characters hidden on the right into view. Pressing pm & will
cause the last 24 characters in the record to be displayed.

8-6 Erasing Data

Erasing memo data can be performed in the EDIT mode as in data correction
(see page 217).

1) To Erase Part of a Record

Display the desired data in the MEMO IN mode and specify the EDIT mode by
pressing a cursor movement key. Then move the cursor to the character that you
wish to erase, Press (] to erase the character. After erasing unnecessary charac-
ter. After erasing unnecessary characters, be sure to press the dkey.

2) To Erase All Data in a Record

Display the desired record in the MEMO IN mode and specify the EDIT mode
by pressing 2 cursor movement key. Then clear the display by pressing the [
key. And press the [d key.

All data in that record will be erased and the current record number will be auto-
matically assigned to the next record.

To erase all data stored in the DATA BANK, execute the NEW# command in
the WRT mode (@- ).

N E)WI B 2 fexe)

The NEW# command should be executed with caution to avoid erasing any
important data in the DATA BANK.
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8-7 Adding and Inserting Data

It is possible to add a new data next to the last record or to insert a new record
between stored records.

1) Adding Data

. BUZZER DEG @ N 1
(e[S '

If the MEMO IN mode is specified, the computer will go into the key-input
waiting state and the record number will be dlsplayed Record number 11 is
displayed and the cursor is bhnkmg in the above example. The computer is
waiting for input of data for Record 11. This also means that data for 10 records
have already been stored.

A new data will be stored in Record 11 by pressing @]

2) Inserting Data .

To insert new data between stored records ﬁrst specify the MEMO IN mode and
display the record where the new data will be stored. Next, input the data to be
inserted and press . (Be careful here since pressing &2 only will cause the
data to be stored in a record next to the last record.)

For example, assume we wish to insert the HOYT’s data between FOX's data in
Record 3 and JONES’ data in Record 4. First, display the JONES’ data in the
MEMO IN mode.

@@@@@ a‘":.lzigaz--.Z o B.EG l - b

Next, enter the initial character (@ of the HOYT. The previous display will be
cleared and “H” will be displayed. Continue entering the HOYT’s data. '

EBUZZER EG @ L 4
™ H.
QYICEEEBEE@ | == g 2
BEEEM HOYT. B3-B54-4321

8-7 Adding and Inserting Data

Finally, press pgh .

BUZZER CEG @Eﬂ_ﬂ y
el HOYT, B3~B54-432 -

The HOYT’s datda is now stored in Record 4 and the record numbers of the
JONES’ data and after have shifted down by one. Press the [ key and confirm
that the JONES® data is stored in Record 5.

&g -

ay2zER : DEG - g
JOMEE. 852-031-

The HOYT’s data however, is also stored in Record 11.

R EEE .o A H
(Displays the HOYT’s data in HOYMT . B3-A04-432
Record 11.)

Since this data is no longer needed, erase it by the following procedure.

BUZZER oEG @ [% i
The EDRIT mode is speci- -
E'%ed,) _ pee Hn*,*g SEE-GR4-4F21 .
BU2ZER DEG (iR ror
(Clears the display.) frend P
&= (Completes erasing. ‘i@ BuzzER oeG frend i

disappears.)

The HOYT’s data is now inserted between FOX and JONES and the “electronic
telephone directory” is now arranged in alphabetical order.
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Examples of data output before and after rearranging are as follows:

<. Before rearranging >

BROWH, B3-BZ1-1234
FLLIS, Bl1-841-7336
Fild, B5—@21—REE2
JOMES,. 952-851-8221
MILL S, AS—HE5—2935
SHITH. BS99-92-1A587
SULLIUAM, BFe—a39-71352
WATTS, B467—-01-3553
YOLIMG, B425-81 8833
HOYT, B3—854-4321

R RS T E N

—

< After rearranging >

BROWM, B3—821-1234
ELLIS,Bl1-841-73I3%
FE, 850215502
HOYT . 83—854—4321
JOMHES, 852-8Z1-8221
MILLS,3Z-895E-2335
SMITH, B399—a2—-1987
SULLIUARM, B7V3—835-F13
WATTS, 84A7-81-3556%
YOUMG, 842581 -8a833

(L VI AR I, PR R 06 R e

=3

7

8?8 Searching Using a Program

As long as the input data consists of only two items such as names and telephone
numbers, it will not be particularly inconvenient to search by manual operation
using the key as described in the previous sections. However, if the amount
of data increases and the input items also increase to three, four or more, the
length of a record will exceed 24 characters. It will then become necessary to
move the display with the key or the cursor movement key in order to call
the desired data.

This type of mass data can be handled easily if data is searched by using a BASIC
program. '

We will introduce a search method with a program using the data mentioned in
the previous section (see page 213). This method can also be applied easily to
data of three items or more.

e QOutline of the Program

If this program is executed, the request *Nante?” is displayed. If we enter the
name of the person whose telephone number is to be searched, the telephone
number will be displayed if it is stored in the DATA BANK. If it is not stored,
“No Data!!” will be displayed.

Since this program is for displaying only, specify the MEMO IN mode (3[5)) to
enter the names or telephone numbers.

® Program List

10 DIM Z$(5)

20 RESTORE#H

30 BEEP : INPUT "Name",$

4@ |F $="" THEN 3@

56 FOR J=1 TO 5

60 Z$(J)= MIDS$(J%k7—6,7)

70 NEXT J

80 F=0

90 RESTORE# Z$(1)+Z$(2)+2$(3)1+2%$(4)
+7%(5),1,14@
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198 READH $,%
11 F=1
12& GOSUB 10ee: PRINT $
13@¢ GOTO 98 '
149 IF F=@ THEN PRINT "No¢ Data [!"
150 GOTO 26 '
1@ FOR J=1 TO 3
1916 BEEP 1: BEEF @
1926 NEXT J
1830 RETURN
' - 197 bytes
® Variables Table
Variable name Contents

J

Control variable for the FOR ~ NEXT loop

F

Flag variable (F = 1 when the pertinent person-exists. F = 0 if the
pertinent person does not exist.)

Z%(1) ~ Z3(5)

Stores the name entered. -

$

For reading data

¢ Execution Example

Operation
o BRI M e=s Hame?
MODLE) fMILL=_ :
fxe HI-Hei-2930
g Hame?
NEW@DON HEWTOHM.
T Mo Data 1t
) Hame?

8-9 Application to Tabular Calculations

Vertical and horizontal tabular calculations as shown below are frequently
required in practical calculations. Although this type of calculation was carried
out using the array (see page 102), tabular calculations can be simplified further
by considering the DATA BANK as being one large table.

n m Product A | Product B | Product C | Product D Hog)ztz?ta[
Branch X 5329 4280 3602 2310

Branch Y 2682 6313 4203 1128

Branch Z 5113 3229 5176 965

Vertical total

¢ Outline of the Program ‘

Since the size of the table will be requested when this program is executed, enter
the number of horizontal items (nt) and then the number of vertical items (n).
Enter data; one column at a time vertically from the top. “Calculation”™ is dis-
played and calculation starts after all data are input. When calculation is over,
the results are displayed in the order of vertical total and horizontal total.

¢ Program List

1@ BEEP : INPUT "(m x n)",A,B: ERAS
E F: DIM F(A+1,B+1)

20 FOR C=1 TO A

3@ FOR D=1 TO B

40 PRINT "(";Ci"x"iD3i")";

5@ BEEP : INPUT F(C,D)

60 $="N"+ STR$(D)+","+ STR$(F(C,D))
70 IF A=C THEN $=%+",0"
80 WRITEH $

9@ NEXT D _

190 WRITEH "M"+ STRS$(C)+",Q"
110 NEXT C

120 PRINT "Calculation";:

4@ FOR C=1 TO B+1

1560 F(A+1,C)=8
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160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380

390
400
410
420
430
440
450

NEXT C

FOR D=1 TO A+1
F(D,B+1)=0

NEXT D

RESTOREH

FOR C=1 TO A

FOR D=1.TO B

READH# $,F(C,D)
F(A+1,D)=F(A+1,D)+F(C,D)
lE A=C THEN WRITE# F(A+1,D)
F(C,B+1)=F(C,B+1)+F{(C,D)
NEXT D

READ® $: WRITE# F(C,B+1)
NEXT C

PRINT

RESTORE#

FOR C=1 TO A

RESTOREH "M"

READH $,E

PRINT $;:"="}E

NEXT C

RESTOREH

IF A>1 THEN RESTOREH# "M"+ STRS$(A
—-1) '
READH $,%

FOR C=1 TO B

READH® $,E,E

PRINT $;"="3E

NEXT C
BEEP : PRINT "OVER"
PRINT : END '

500 bytes

89 Application to Tabular Calculations

& Variables Table

Variable name

Contents

Number of horizontal items in the table

Number of vertical items in the table

Control variable for a FOR ~ NEXT loop

Control variable for a FOR ~ NEXT Loop

For reading data

mE|Siale| e

For calculating vertical total

F(1) ~

The array for caleulating horizontal total (Prepares number of
vertical items in table.)

For preparing writing data to the DATA BANK and for reading

space by the READ #3.

® Program Execution Examples
Calculate the vertical and horizontal totals using the table on page 231.

»

Operation
EERIEE tmoxopaY
4 (exdt (Inputs number of horizontal items.) 7
3 () (Inputs number of vertical items.) £o1# 137
532 9y (Inputs the value in the first x5 Fa%
vertical column.) : T :, ,.'.,
2682k Lole T

Input data in the 2nd, 3rd and 4th columns in sequential order. After all data are
input, “Calculation™ will be displayed. When calculation is over, the following

results will be displayed.
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965k Calculation
(Displays vertical total of the 1st column.) | Ff1= 131Z4d

[xg) (Displays vertical total of the 2nd column.} i 2= 1 JEH2Z
@3 (Displays vertical total of the 3rd column)) | fi3= {2951

&3 (Displays vertical total of the 4th column.) | [jd= 447

[exg} (Displays horizontal total of the 1st line.} Mi= 15521

[ (Displays horizontal total of the 2nd line) | M= 14326

[ (Displays horizontal total of the3rd kine.) | M3= 14453

(g (Calculation is over.) HiEE

e -

*Qince all data are stored as memo data in the DATA BANK with this program,
it will be necessary to first execute the NEW# command in the WRT mode
when executing this program using new data.

8-10 Combining with the Function Memory

A practical method of using the DATA BANK function is to use it in combina-
tion with the Function Memory. Store formulas and equations in the DATA
BANK and press the key to call the desired formula or equation. And

calculate by storing the retrieved formula in the Function Memory by pressing
the [} key.

Assume that the following formula and equation are stored in the DATA BANK.

ey

QUADRATIC EQUATION

X=(—B+5QR(Bt2—4%AX%C))/(2%A)
t2—4%A%C 1)/ {2%A)

X=(—-B—SQR(B

W

HERON
4| S s”"=(A+B+C}/2:S=SQR(S*k(S—A)*k{(S—B)*(S—C))

A formula to calculate the root of a quadratic equation and Heron’s formula are
stored in the DATA BANK.

Now, calculate the root of the quadratic equation. Press (@ to search the
quadratic equation.

@= |HUADERTIC ERURA

After confirming the name, press the fxg key and the calculation formula is dis-
played.

= : l Mol DR SOR BT I—defBsl a8 2

'y e

Then store the calculation formula in the Function Memory.

(5
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Now we are ready to calculate.

tnput 2 for a, -3 for b and - 10 for ¢ as an example.

— 30 A
2[& oo
—10kd |s= 2. 188453283
fxe B=-1, GHE493283

This function is highly convenient since calculating formulas stored in the DATA
BANK can be applied to the Function Memory as they are,

Note:

When storing a formula name and calculating formula in the DATA BANK, do
not store them in one record. Store the calculating formula in the record follow-
ing the record in which the formula name is stored.
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Character Code Table

spacelf + | — k| /| 1 i & >=|=|=|<|=
Numerals | @ | 1|2 |3i14|5[6[7:8|9|.|Zx|)i(|{ElE
capital |A|BICID]E|F[G|H|I[J[KILIM[NJO]P
letters | Q| R[S | T U|VIW[X|Y|Z|" & .
Small albleldje|flglh|iljikil m|n|o‘p‘
letters | o | g | t|ujviw|x|y]|z
Symbols | 7,3+
Graphic O/ 2| |A|@ X | T|si+]| " v s J"| Q| ! !"I
symbols | o/ Olc|as|_|s[.]a] K| |#

#The characters and symbols in the above table are lined in sequence, with the

space being the smallest and # being the largest. (“ § ™ can be displayed by

pressing E9(=) in the extension mode.)

Numeric Functions

Name of
function

Format

Function and input range

Trigonometric

SIN (Numeric

sin

1X| < 1440° (8« rad, 1600gra}

function expression)
© * hereafter X
COS (X) cos IXl < 1440° (8 rad, 1600gra)
_ TAN (X} tan I1XI < 1440° {8~ 1ad, 1600gra)
except when IXI is odd multiple of
907 (/2 rad, 100gra)
inverse ASN (X) sin™ | X1 g 1,-90° < ASN £ 90°
trigonometric (rad: -=/2 L ASN £ w2,
function gra: -100 L ASN £ 100y
ACS (X) cos™ IXI<1, 0°<ACS L 180°
(rad: 0 £ ACS g gra: 0 £ ACS < 200}
ATN (X) tan” | -90° < ATN g 90°
‘ (rad: -7/2 £ ATN £ =/2,
gra: 100 £ ATN £ 100}
Hyperbolic HYP SIN (X) sinh IX1 £ 2302585092
function HYP COS (X} cosh 1XI £ 230.2585092
HYP TAN (X} tanh 1X1 < 101°¢
Inverse HYP ASN (X) sinh™! 1X1 < 5 x10°°
hyperbolic HYP ACS (X) cosh™ lgX<5x 10°?
function HYP ATN (X) tanh™' Xl <1
Square root SQR (X) N Xz20
Cube root CUR (X) x I1X < 10'°°
Power XX x¥ x < 0— y: natural number
Exponential EXP(X) e* -10'0° <X < 230.2585092
function
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Character Code T able

o] + | — (k| /(T[T (H S == =<[F
Numerals | @ | 112 |314|5/6[7/8|9|.[7x|)i(|E|E
Capital A|B/ CID|E|F|G{H|I J|K][L|IM/N{O]|P

letters | 9 |R | S| TJU|V|W[X|Y|Z|7 0
Small alblc|d|le flg h|i|ilkll|m][nlo]p]
letters | q|r|s|t{u/v|w/ x|y]|z
Symbols | 2| |3 :
Graphic |O | C| > | A|@ XS | |+~|v ¢+ » p|n|“—oi
symbols % alclal _TH].73 TNE

*The characters and symbols in the above table are lined in sequence, with the
space being the smallest and ¥ being the largest. (** % ™ can be displayed by
pressing @) in the extension mode.)

!
1
|
L

Numeric Functions

Name of
function

Forfnat

Function and input range

Trigenometric

SIN (Numeric

sin

IX) < 1440° (8n rad, 1600gra}

function expression)
* hereafter X
COS (X) cos 1XI < 1440° (87 rad, 1600gra)
_ TAN (X) tan I1X] < 1440° (8« rad, 1600gra)
except when |Xi is odd multiple of
90° (/2 rad, 100gra)
Inverse ASN () sin | X1 £1,-90° £ ASN £ 90°
trigonometric (rad: ~7/2 < ASN £ /2,
function gra: -100 £ ASN £ 100)
ACS (X) cos™ | iXIgl, 0°gACS<180°
(rad: 0 £ ACS £ w, gra: 0 < ACS £ 200)
ATN (X} tan™ -90° <ATN < 90°
{rad: -w/2 £ ATN £ /2,
gra: =100 £ ATN £ 100}
Hyperbolic HYP SIN (X) sinh 1X1 £ 230.2585092
function HYP COS (X) cosh IXI £ 230.2585092
HYP TAN (X) tanh X1 < 1090
Inverse HYP ASN (X) sinh™ 1X1 < 5% 10°°
hyperbolic HYP ACS (X) cosh™* I1<X<5x 10°°
function HYP ATN (X) tanh™' | IXI<1
Square root SQR (X} Jx Xz0
Cube root CUR (X) Y| X1 <1000
Power XtX x¥ x < 0 — y: natural number
Exponential | EXP (X) e* -10'°° < X < 230.2585092
\_function ) .
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Numeric Functions

Name of

: Format Function and input range
function
Common LOG (X} logmx X>0
logarithm
Natural LN (X) log,x X=>0
logarithm
Integer INT (X) fx) Givés maximum integer not exceeding
X (equal to Gaussian function {x])
Fraction FRAC (X) FRAC | Gives decimal portion of X
Absolute ABS (X) 1x1 Gives absolute value of X
value ]
Sign SGN (X) SEN X 1whenX >0
Qwhen X =0
-1whenX <0
Rounding off | RND (X, Number | RND( Gives the value of X which is rounded
of digits)* off at the specified digit.
{Number of digits! < 100
Random RAN # RAN # | Generates a 10-digit random number.
numbers 0<RAN#<1
" - ——“ﬂ*’ ‘i'r Gives approximate valué of ratio of circle
circumference to diameter.
Decimal — DMS$ (X)* DMS3 ( | Converts decimal number given as
sexagesimal X into sexagesimal character string
conversion in degrees, minutes and seconds.
1IX1 < 10°
Sexagesimal » | DEG (deg. [, min. | DEG( DEG (x, v, 2) = x + y[60 + z/3600.
decimal [,sec.] ¥ IDEG (x, ¥, 2)] < 10'°°
conversion
Decimal — HEXS$ (X)* HEXS$ ( | Converts value of X into 4-digit
hexadecimal hexadecimal character string.
conversion -32769 < X < 65536

Numeric Functions

Name of : :
function Format Fur_lctlon and input range

Hexadecimal &H I_-lexadecimal &Hx Character string contains hexadecimal
— decimal character string number within 4 characters.
conversion

Factorial FACT (X) x! 0 £ X £ 69 (0 and positive integer)
Permutation NPR {(n, r* nPr 0<rgn< 10'°

{0 and positive integer)
Combination | NCR (n, n* nCr 0<rgn< 10'¢
(0 and positive integer)
Rectangular POL (X, Y)* POL ( IXI < 101 1Y < 107" IXI+1Y1 # 0
-+ polar X, Y: numeric r is given as a function value for assign--
coordinate expressions ment to variable X while value of @ is
transformation assigned to variable Y.
Polar — REC (1, 8)* REC {( 0 £r< 10799 191 < 1440° (8 1ad,
rectangular 1, 01 numeric 1600 gra)
coordinate expressions Gives x as a function value for assign-
transformation ment to variable X while value of y is
assigned to variable ¥.
Note:

In the case of asterisked functions, parameters must be parenthesized.

*Certain combinations or permutations may cause errors due to overflow
during internal calculations.
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Error Messages
Error code,
Meaning / Cause Countermeasure
Error 1 @ Unable to write programs or ex- | ® Erase unnecessary programs

Memory over

pand variables due to insufficient

with the NEW command or

Syntax error

formula.

® The formats of left side and right
side in the assigned statement
differ. (Such as character type
and numeric type)

» Attempted to read character in
a numeric variable with READ/
READ#.

® Character string operation ex-
ceeded 62 characters.

or system capacity of free area. reduce the number of
stack over variables,
# Calculating area (stack) unable ® Separate and simplify the
to hold formula since the formula,
formula is excessively complex.
® Unable to write data in the data |  Clear the array
bank since capacity is insuffi-
cient.
® Nine or more arrays were
declared,
Error 2 ® Format error in the program o e Correct the error in the input

program.

o Change numeric variable to
character variable or check for
character {including space) in
the DATA statement.

e Shorten the character string,

Error 3
Mathematical
error

e When the calculation result of a
formula exceeds 10'°?, (Over-
flow)

& When arguments are outside the
input range of numeric func-
tions.

e When the results are uncertain or
impossible. (Attempted to divide
with a ()

» Correct the formula or the
data.

& Check the data.

Error Messages

Error code/
Meaning

Cause

Countermeasure

Error 4
Undefined

error

¢ No jump destination for the
GOTO or GOSUB statements.

@ There is no data to be read with
READ/READ# or RESTORE#.

e The line number specified with
RESTORE does not exist.

® Specify the correct jump
destindtion.
» Write data

e Correct the line number.

Error 5
Argument
eyfor

& When the argument is outside
the input range of commands
and functions requiring argu-
ments.

& The subscript in the array is out-
side the input range.

» Attempted to specify two arrays
with the same name but differ-
ent subscripts.

o Correct the argument error.

e Change the subscript.

« Change the array name.

Error 6
Variable error

» Attempted to use a variable that
was not added, )

e Attemnpted to use the same vasia-
ble name for a numeric variable
and a character variable.

e Attempted to use an array name
subscript that was not declared.

e Expand the variables with the

DEFM statement.

¢ Change the variable name for
the numetic variable and
character variable.

® Use after declaring the array
or correct the array name
subscript.

Error 7
Nesting error

& When the RETURN statement
is used ather than when execut-
ing a subroutine.

» When the FOR statement and
NEXT statement do not corre-
spond or when the variable of
the NEXT statement does not
match that of the FOR state-
ment.

® When the subroutine nesting
(callihg a subroutine from a
subroutine} exceeds eight levels.

« Correspond GOSUB ~
RETURN or FOR ~ NEXT
correctly.

e Correct the subroutine or
FOR loop nesting level with-

in the range.
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Error Messages

Error code/
Meaning

Cause

Countermeasure

Error 7
Nesting error

e When the FOR loop nesting
(inserting a loop within a loop
with nesting form) exceeds four
levels.

& The CLEAR statement was used
in the FOR ~ NEXT loop.

o Move the CLEAR statement
outside the FOR ~ NEXT
statement,

Error 8
Protect error

e When the following occurs with

the password specified.

1} Input of a different password

2) Execution of a prohibited
command

3) Editing of a program

4) Loading programs with differ-
ent passwords.

5) Inputting data in the data
bank :

6) Calling data from the data
bank

® Clear the password,

Error 9
QOption error

® SAVE or PUT command was
executed without an interface.

o When the signal input with the
LOAD, LOAD# or GET
command is erratic and cannot
be loaded.

® A printer is not connected.
e When the printer is not suffi-

ciently charged.
® Paper jammed in the printer.

o Connect a tape recorder.

# Reduce the playback volume
of the tape recorder.

® Set the tone control of the
tape recorder to middle posi-
tion.

. Change the cassette tape,

# Clean the head of the tape
recorder.

& Charge the printer.

® Remove the paper fammed in
the printer,

Spécifications

Type: FX-795P _

Fundamental Calculation Functions: :
Negative numbers, exponents, parenthetical addition, subtraction, multiplica-
tion and division (with priority sequence judgement function — true algebraic
logic).

Built-in Functions:
Trigonometric/inverse trigonometric functions (angle units of degrees/radians/
grads), hyperbolic/inverse hyperbolic functions, logarithmic/exponential
functions, square roots, cube roots, powers, conversion to integer, deletion
of integer portion, absolute valués, signs, designation of number of significant
digits, designation of number of decimal places, decimal « sexagesimal
conversions, decimal + hexadecimal conversions, rectangular ¢ polar coordi-
nate transformations, factorials, permutations, combinations, rounding,
random number generations, 7.

Built-in Software Utilities: :
Matrix operation, complex number calculation, numeric solution of equations,
numeric integration, and binary, decimal and hexadecimal calculation.

Statistical Calculation Functions: .
Number of data, sum of x, sum of ¥, sum of x2, sum of 2, sum of x-y,
mean of x, mean of y, standard deviation of x (2 types), standard. devia-
tion of ¥ (2 types), linear regression constant term, linear regression co-
efficient, correlation coefficient, estimated value of x, estimated value of y.
Commands: '
INPUT, PRINT, GOTO, ON ~ GOTOQ, FOR ~ TO ~ STEP ~ NEXT, IF ~
THEN, GOSUB, ON ~ GOSUB, RETURN, READ, DATA, RESTORE,
STOP, END, RUN, LIST, LIST ALL, LIST V, MODE, SET, CLEAR, NEW,
NEW ALL, ERASE, DIM, DEFM, PASS, REM, BEEP, LET, SAVE, SAVE
ALL, LOAD, LOAD ALL, PUT, GET, VERIFY, NEW#, LIST#, LOAD#,
SAVE#, READ#, WRITE#, RESTORE#, STAT, STAT CLEAR, STAT LIST.
Program Functions: o o
DMSS, KEYS, CSR, LEN, MID$, STRS, VAL, HEX$.
Caiculation Range: o
+] x 107%% ~ +9.999999999 x 10°® and 0. Internal operation uses 12-digit
mantissa. ' C
Program System:
Stored system
Program Language:
BASIC
RAM Capacity:
Standard 15,584 bytes (system area: 800 bytes)
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Specifications
—_—

Number of Program Areas:
Maximum 10 (PO through P9)
Number of Variables:
-26 fixed variables, exclusive ch
Number of Stacks:
Subroutine: 8 levels
FOR ~ NEXT loop: 4 Ievels
Numeric valyes: g levels
Operator_s: 12 levels
Number of Display Digits:
10-digit mantissa
Display contents:

aracter variable and array variables,

(including minys sign) and 2-digit exponent
BUZZER, EXT, [5], RUN, WRT, DEg,

RAD, GRA, DEFM, [MEMO), i}, [EDiT],
TRACE ON, PRT ON, STOP
Display Elements:
24-digit dot matrix 1
Main Components:
C-MOS VLSI angd others
Powér-Supply:
2 lithium batteries
{ lithium battery
Power Consumption:
Maximum 0.07w
Battery Life:

quid crystal display

(CR2032) for the mainframe
(CR1220) for memory backup

1) Cor_ltinuoﬁs PIogram execution: Approx, 80 hours _
2) ‘Conti_nuous display of 5555555555 at 20°C (68°F): Approx. 180 hours
5 months when unit is used hour per day, ‘

*Note: 1 hour includes 10 minutes of condition 1) and 50 minutes of
condition 2).

Memory protection battery

: Approx. 2 years {with main batteries installed)
Auto Power-off: ' - '
Approximately 6 minutes
Ambient Temperature Range:
0°C to 40°C (32°F to 104°F)
Dimensions:

1920 x 142W x 71D mm (%"H x 5% x 2%"D)

9.6H x 142W x 142D mm (8 H x 5% W 5%"'D)
Weight:

159 g (5.6 oz) including batteries,

............ Folded
....... ... . Unfolded

" Index
Decimal portion 122
A ' DEFM 108
& 124 DES 7,179
ABS . 184 Degrees » .
ACS 173 Delete key 167
; it DIM
irngifnl::lt 178 Direct Mode 8
5 . 93, 167 S$ 196
Array variables pe DM
Aggn 179 e
A 179 : 135
ATN .
b 217,218
EDIT mode : 142
B .
sIC 87 El;i 192
BAEP 164 F v 193
BE 164 EO ~ o,
Beep Sound 103 Equal key (=) 168
Bug ERASE
Built-in software utilities ‘:z Ereor igg
BUZZER symbol Error code 103. 242
Error message 39’ 192
c Estimated value ’
i 93, 160
Character expression l?ii Exclusive character variables 152
: 1
Character functions EXP 319
Character variables 93, i:‘i Exponent ”19
EAR Exponent display
g:;mparison expression 152 Expression ; 3;;,
Complex numbet calculations 62 Extension mode . 8,
; 15
Control variable _
Correlation coefficients 37 F
cos 178 189
149 FACT . 24, 189
CSR Factorial
183 108, 139
CUR 5. 14 File name ! 153
Cursor , ' 5 FOR ~ TO ~ [STEP] NEXT .
Cursor movement keys FRAC o 89152
Free area . !
b 157 Function keys 4,25
DATA .
DATA BANK Commands igg
Debugging
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Index
G LISTV 135
Gaussian function 23,185 LN 182
GET 162 LOAD [ALL] 140
GOSUB 155 ~ LOAD# 203
GOTO 150  LOG 182
GRA (grads) 7,178 Loop 154
M
H
. Main routine 101
Hexadecimal number 5,30 .
Mantissa 21
HEX$ 197 :
HYPACS 181 MamzlaI opera"uon 22
HYPASN 181 Matrix operation 3%
MEMO IN mode 7,212
HYPATN 181 Message 47, 145
HYPCOS 180 MID$ 175
HYPSIN 180 MODE 7,170
HYPTAN 180 Multistatement 144
1 N
IF ~ THEN 152 NCR 191
INPUT 145 Neésting 243
Insert key 6, 17 NEW [ALL] 133
INT 185 NEW # 200
Integer portion 29 Newton’s method 72
, NPR 190
K Null 141,147
KEY$ 147 Number of bytes 89, 100
Number of decimal places 32,173
L Number of significant digits 32,173
Numeral keys 3
LEN 174 Numeric expression 1‘32
ITET 143 Numeric integration 76
Line number : 88, 100 Numeric solution of equations 72
Linear regression coefficient 38,192 Numeric variables 93, 145
Linear regression constant term 38, 192
Linear regression expression 38,192
LIST ¢ 135
LIST # 200

Index
0 S
ON ~ GOSUB 156 SAVE [ALL] 139
ON ~ GOTO 151 SAVE# 202
One-key command 3 SDEL 5,34
One-varjable statistics 36 SET 173
Output element 148 Sexagesimal 23,29,195
- SGN : 184
P SHIFT IN mode 3,8
Paired variable statistics 36 Stmple variables 93
Parameter ' 132 Stmpson’s rule 76
Parity check 141 SIN 178
PASS 137 SQR - - 183
Password 137 Standard deviation 35
Peripherals 10, 105 STAT 17
Permutation 24, 190 STAT CLEAR 171
POL 188 STAT LIST 172
Polar coordinate 31, 187 Statements 88
PRINT 148 Statistical data - 33
PRINT mode 7,114 Sta_tistica] Data input key 5,33
Priority Sequence 21 STOP 142
PUT ‘ 160 STRS$ 177
Subroutine 101
R
T
RAD (radians) 7,178
RAN# 194 TAN 178
Random numbers 23, 194 TRACE Mode 104
READ 158
READ# w04 Y
REC 187 VAL 176
Rectangular coordinate 31, 187 Variable Expansion 96, 165
Regression curve 38 Variables 20, 93
REM 144 VERIFY 141
RESET Button 10
RESTORE 159 w
RESTORE # 206 WRITE # 208
RETURN 156 WRT mode 7,90
RND 186
RUN 134
RUN mode 7,14, 91
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LE
LE
Lin
Lin
Lin|
Lind
LIS’
LIS]
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GUIDELINES LAID DOWN BY FCC RULES FORUSE OF THE UNIT IN THE
U.S.A. (not applicable to other areas).
WARNING: This equipment generates and uses radio frequency energy and
if not installed and used properly, that i, in strict accordance with the manutac-
turet’s instructions, may cause interference 1o radio and television reception.
|t has beentype tested and found to comply with the limits fof 8 Class B com-
puting device in accordance with the specifications in Subpart J of Part 15
of FCC Rules, which are designed to provide reasonable protection against
such interference in & residential installation. However, there is no guavan-
tee that interference will not occur in @ particular instailation. If this equip-
ment does cause interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged {o
try to correct the interference by oné or more of the foliowing measures:
... .reorient the receiving antenna -
... _relocate the computer with respect to the receiver
... .move the computer away from the receiver
....plug the computer into a different outlel s0 that computer and receiver
are on different branch circuits.

If necessary, the user should consult the dealer or an experienced radio/
television technician for additional suggestions. The user may find the fol-
towing Hooklet prepared by the Federal Communications Commission heipful:
“'How to identify and Resolve Radio-TV Interference Problems”’

This booklet is available from the.US Government Printing Office, Washington
D.C., 20402, Stock No.004-000-00345-4.
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