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—— INTRODUCTION

This manual provides an explanation of the computer so that BASIC pro-
gram beginners as well as users, who have a complete knowledge of BAS-
IC and intend to fully utilize it, can easily understand and utilize the
computer immediately.

Users who are new to BASIC programming should read this manual from
Chapter 1 in order to master programming. Especially in Chapter 3, the
explanation of program preparation and commands should be carefully read.
A program flow explanation is provided in Chapter 3. See Chapter 4 “Com-
mand Reference” for the command formats and detailed explanation.
Users who have a knowledge of BASIC should utilize the computer while
reading Chapter 4 “Command Reference” after mastering the basic opera-
tions explained in Chapters 1 and 2.

Users who intend to use programs immediately by entering them can uti-
lize the programs in Chapter 5 “Program Library "



| PRIOR 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
precautions.

m Utilization precautions

® Since this computer consists of precision electronic parts, do not disas-
semble 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 computer is utilized in low temperatures, sometimes
the display response is slow or does not operate. When normal temper-
ature conditions are restored, however, the computer operation will be-
come normal.

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

® Please do not connect units other than the FA-3 and FP-12S to the con-
nector portion.

® Since “—"is displayed during calculation in which key operation is in-
valid except for certain keys, always confirm the display before pressing
a key.

¢ Although the display sometimes becomes faint while buzzer is sound-
ing, it is not a malfunction. However, if the display becomes very faint,
replace the batteries with new ones as soon as possible.

e Every two years, replace the batteries with new ones even if the com-
puter is not utilized. Do not leave exhausted batteries inside it because
trouble may occur due to battery leakage.

¢ Always keep the cap for the connector portion when only the computer
is used.

e If strong static electricity is applied to the computer, sometimes the
memory content is changed, or key operation cannot be performed. If
this occurs, remove the batteries, then replace them again.



Always connect optional equipments after turning the computer power off.
To clean the computer, do not use volatile liquids such as benzine or
thinner, but wipe it with a soft dry cloth, or a cloth dampened with a
neutral detergent solution.

Do not turn the power off during program execution or operation,
Since the computer is made up of precision electronic parts, avoid giv-
ing a strong shock while a program is being executed; otherwise the pro-
gram execution may be stopped or the memory contents may be changed.
When a malfunction occurs, contact the store where the computer was
purchased or a nearby dealer.

Before seeking service, please read this manual again, check the power
supply, check the program for logic errors, etc.
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1-1. NOMENCLATURE AND OPERATION

Since many additional keys are provided compared to an ordinary calcula-
tor, the key functions might be unclear. Therefore each key and operation
are explained.

® Power switch
When this switch is moved to the right, the power is turned on, and when
it is moved to the left, the power is turned off.

® Shift key (Red (5] key)
If this key is pressed, the shift mode is selected (“ (8] " is displayed) and
the command or symbol printed above each key can be displayed. When
it is pressed again, the shift mode is released and “ () ” disappears. (To
distinguish this key from the alphabetical (8] key, it will be written as
from now on in this manual.)

® Numeral keys, decimal point key, calculation keys,
and execution key
Examine this key array carefully. It is the same as that
of an ordinary calculator, isn't it? This part is used
when the four arithmetic calculations (addition, sub- ZIEINE) X |
traction, multiplication, division) are performed.
However, the following differences exist. The E3 (mul- QEEE
tiplication) and &3 (division) keys are different and
there is no B3 key while there is an BB (execution)
key. This occurs because a computer uses an * (aster- B~ (EXE])
isk) for X and / (slash) for =, while the answer is ob-
tained by the B8 key instead of the B3 key.

For example, an operation is performed by an ordinary calculator as
7483 7 @ 5 B8 while this computer uses 12 E3 4 3

76 506.
This computer can be used as an ordinary calcula- —
tor as shown above. When followed by the B3 key, S

PS>
one of the numeral keys ( @ to & ) can be used to e oo | s & o

specify a program area from PQ to P9 while 24 B P8 =
the 3 key is used for power calculation (x—xTy)

and the @3 8 E3 keys are used to enter rela- S E S
tional operators (=,=, >,<).

B &5 (EXE]

* 13



CHAPTER 1 GENERAL GUIDE

® Alphabetical keys, space key

@MW ERITOMMOI0IE
(A )(B) WK (L
)V (8)(N](M]Erd (=) (E)

Using these keys, commands are entered, or progams are written. Each of
the 26 alphabetical keys from (& to (Z) functions as a memory (for storage

locations).
Also, the B — (@ keys have another function. When they are pressed af-

ter the @1 key, a symbol or BASIC command is displayed.
Press the d key when a space is required.

Example) @j(a} > GOSUB, @iju)— ?

Z - 3 { } ? 3 t 3
CJ:)C“JS(:J@CDC)CDD
GOSUB RETURN GOTO FOR  TO NEXT IF  THEN LIST
COCOCOCOCOCOCOCoOC

PRINT INPUT CLEAR DEFM LLOAD SAVE RUN x - n
OO OO oo | — N

In addition, the alphabetical keys have another use in the extension mode
(When (3 is pressed after the @ key, “EXT” is displayed). When they are
directly pressed, small alphabetical characters are displayed, and when they
are pressed after the key, special symbols are displayed.

Extension mode functions:

OMEOOMEEOEE
IEDEMEI0I I
EICEIMEI0) @) =) @)



1-1. NOMENCLATURE AND OPERATION

Functions provided when a key is pressed after the [ key in the extension mode:

To

?c:)c(acv:)([:t]:c&:cz)c::(:
. @' - ] -
COCOOCOMCcC oD
@) o a x £ * v ¢ 4'
CoOCOoOCOCOCOCC
xS D

release the extension mode, press @& (=) again.

Equal key ( B )

This key is not used to provide an answer for calculation, but is used
for an assignment statement (see page 44) and for a condition in an IF
statement (see page 66).

Also, when this key is pressed after the &1 key, a % (not equal) symbol

is displayed.

Exponent/Pi key ( & )

When this key is directly pressed, it is used to provide an exponent. For
example, operate MEHE@E@ for 1.23 X 10*. When an exponent is
a negative number, press the B key after this key. For example, oper-
ate D(H@@DEEES) for 7.41 X 1077,

When this key is pressed after the & key, Pi (the ratio of the circumfer-
ence of a circle to its diameter) is displayed.

Answer key ([ans])
When this key is pressed after the &3 key, the result of manual or pro-

gram calculation executed immediately before is displayed.

Mode key ( @3 )
This key is used together with (-] and to @ when the computer

status or angle unit is specified.

- “EXT” is displayed to indicate extension mode in which small al-

phabetical characters and special symbols can be used. To release
the extension mode, press these keys again.

@) “RUN" is displayed for the performance of manual and program

calculations.

0150



CHAPTER 1 GENERAL GUIDE

(13- “WRT” is displayed for the performance of program write-in, check-
ing, and editing.

------ “TR” is displayed for the performance of execution trace. (see page
61 for details.)

)3 - When “TR” is displayed, execution trace mode is released and “TR”

disappears.
&) “DEG" is displayed to indicate that degree is specified as the an-
&) gifAan”l_tE displayed to indicate that radian is specified as the an-
CI (SIS 8gRL,i\m|ts displayed to indicate that grade is specified as the angle
7] o L’IF?EEEtT is displayed for the performance of printing when a printer

is connected.
b=i(g)------When “PRT" is displayed, print mode is released and “PRT" dis-
appears.

® Cursor keys ( (= =) )
These keys are used to move the cursor (blinking “—" in the display win-
dow) to the left or right as a convenience when correcting a displayed
character. When they are pressed once, the cursor is moved one charac-
ter, and when they are continuously pressed, the cursor moves continu-
ously within the range of written characters.

® All clear key (@ )
This key erases any display. Also, it is pressed when an error occurs, or
when the display blanks out by auto power off (see page 19). When a
program is being executed, program execution is suspended by press-
ing this key.

® Delete/Insert key ( &5 )
This key is used to delete a character where the blinking cursor is posi-
tioned. After deletion, the character to the right of the cursor moves to
the left. When it is pressed after the &1 key, the character where the blink-
ing cursor is positioned is moved to the right to provide a space.

0160



1-1. NOMENCLATURE AND OPERATION

¢ Stop key ((ior))
When this key is pressed during program execution, it is temporarily
stopped. To resume it, press the B3 key.

® 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

right side of the computer.

=

The display becomes darker when the control is turned in the direction
of the arrow, and becomes lighter when turned in the opposite direc-
tion. If the display is still faint when this control is placed in the darkest
position, the batteries are weak and should be replaced with new ones.

® Connector portion
This connector is used when an optional equipment is connected. When

printing is required, the FP-12S is connected to it, and when program
storing on a tape required, the FA-3 is connected to it.

(. 00000oon0ance, |

Do not connect any equipment other than the FP-12S (or FP-12) and
FA-3 to this connector portion. When these optional equipments are
not connected, always place the attached connector cap on it.

«17.



| 1-2. POWER SOURCE |

Power for the computer is provided by two lithium batteries (CR2032). When
only the computer is used, the battery life is about 140 hours. However,
it is shortened if the buzzer is used often. If the display is faint even after
the contrast is adjusted (see page 17), this is caused by weak batteries which
should be replaced with new ones as soon as possible. Always replace both
of the batteries at the same time.

* Replace the batteries with new ones every two years even if they are not used
since leakage might occur.

m How to replace the batteries

(1) Afterturning the power switch off, loosen the / \
two screws on the rear panel and remove it. = g

|
ALL RESET button
(After replacing the batteries,
press with a pointed object.)

®

(2) While pressing ® , slide the battery compart-
ment lid in the direction of the arrow and re-
move it.

(3) Remove the old batteries.
(This will be easier if you tap the unit lightly
with the battery compartment facing down.)

(4) Using a dry cloth, wipe off the new batteries
and insert them with the @ side facing up.

(5) While pressing the batteries down with the bat-
tery compartment lid, slide it closed.

(6) Replace the rear panel and tighten the screws
and after turning the power switch on, press
the ALL RESET button.



1-2. POWER SOURCE

* Never throw the old batteries into a fire. ThlS IS very dangerous
as they might explode. et

* Be sure to position the @ and © termmals correctly

* Keep the batteries away from chlldren If swallowed consult your:
doctor immediately. ~

N Auto power off

The auto power off function prevents wasted power consumption when
you forget to turn off the power switch. The power automatically turns off
about 6 minutes after the last key operation (excluding program calculation).
In this case, the power is turned on again by turning the power switch off
and then on, or by pressing the &8 key.

* Although the memory contents are not erased when the power is turned off,
the angle and mode specifications (“RAD", “WRT”, “TR”, "PRT", etc.) are
released.

019.



[ 1-3._ RAM EXPANSION PACK (OPTION) ]

The standard RAM area (memory) of this unit is 544 steps/26 memories.
However, this can be increased to a maximum of 1,568 steps/222 memories
by using the OR-1€®) optional RAM pack. This expanded RAM area can
be used the same as the standard area and permits step number increase
and memory expansion (see page 21).

m How to install the RAM pack

(preparation)

Since the internal circuitry may be damaged by static electricity, prior to
handling the pack, be sure to ground yourself by touching some metallic
object such as a doorknob so as to discharge any static electricity.

(procedure) — T T T ——————

1) Turn the power switch off. ST

( P ! = - PCB pad
i ! portion

(2) Loosen the two screws on the rear || __

panel and remove it.

(3) Insert the pack into the socket on the
computer body and slide the clasp into
a locked position.
*Never touch the connector portion of
the RAM pack or the PCB pad por-
tion of the computer body.

(4) Replace the rear panel and tighten the
SCrews.

* After installing.or removing the RAM pack, be sure to press the ALL
RESET button with a pomted object after turning the power switch on.
If the ALL RESET button is not pressed, the memory contents may
be changed or a meaningless display may be shown.

* Use care not to allow the connector portion of the pack or the PCB
pad portion of the computer body to become dusty or dirty, and
avoid getting fingerprints on them as this will cause poor contact.

¢ Be sure to place the removed pack in its case and store in a location
where it is not subject to dust or dirt.

OZU.



I 1-4. MEMORY EXPANSION |

There are normally 26 memories (variables). The number of steps at this
time is 544. The maximum number of standard memories is 94. Using a
RAM pack, this can be expanded to 222. For memory expansion, program
steps are converted to memory using 8 steps per memory.

Number of Memories Number of Program Steps
. Standard Expanded

£8 544 1568

27 536 1560

28 528 1552

46 384 1408

94 0 1024

200 — 176

222 _ 0

Memory expansion is performed in units of 1 using a DEFM command.

Example)
Expand by 30 and make 56.

Operation)
Select the RUN mode (press ) or the WRT mode (press ).

DEFM 30G=Z * *x *VAR:56

*DEFM can be input by pressing (@E ™ or by pressing &i(y] .

A K



CHAPTER 1 GENERAL GUIDE

A DEFM command is also used to confirm the number of memories which
are currently designated.

Example)
A total of 56 memories are designated.

DEFM €xe * % *VAR:56

* When a large number of program steps are already in use, in order to
protect the existing program, if a designation is attempted which would
cause an insufficient number of steps, an error will occur. (ERR 1
insufficient number of steps)

* The exclusive character variable ($) is not counted when designating
since it is a special memory.

A



| 1-5. BEFORE CALCULATING |

B Calculation priority sequence

Calculations have “priority sequence” rules in which multiplication and
division are performed prior to addition and subtraction. This computer
is provided with a function that automatically distinguishes the priority se-
quence. This function is so convenient that a correct answer can be ob-

tained by entering a calculation expression as it is.
The calculation priority sequence is determined as follows.

(M Functions (SIN, COS, etc.)

@Power (1)

@x (k). +(/)

@+, —
Although calculation is performed according to this priority sequence, if
two operations have the same priority, the left one has priority. If paren-
theses are used, operations inside parentheses have priority.

Example) 2+ 3% SIN (17 +13) t2=2.75




CHAPTER 1 GENERAL GUIDE

B Input/output number of digits and operation number of digits

The number of input digits are 12 digits for a mantissa and 2 digits for an
exponent. Internal operations are also performed using 12 digits for a man-
tissa and 2 digits for an exponent.

Although the number of output digits is usually 10 digits for an mantissa,
it differs depending on a displayed result of a manual calculation and that
of a program calculation. In the manual calculation, the resuit is displayed
up to 12 digits including mantissa, exponent and minus sign. While in the
program calculation, 10 digit mantissa and 2 digit exponent are displayed.
However, if 12 digits are exceeded, 12 digits from the beginning are dis-
played first, then the rest is displayed sequentially by shifting the display
to the left.

Example)
Manual calculation

102345678912 @3 1, : ST ES
123456789 1263100 &8 1. SI45678 el 5
1234567891203 100 @ 1. P

Program calculation
For PRINT 1234567891263—100

B ' |s automa-
£l tically shifted.

Disappears from Has not been

the display. displayed.



CHAPTER 2

LET'S OPERATE

You should operate this computer to become accustomed
to it because it won't break even if it is wrongly operat-
ed. First, try a simple operation in accordance with the
proverb “’Practice makes perfect ‘ |



l 2-1. LET’S OPERATE THE COMPUTER ’

Learn how to operate the computer by actually using it
To start, hold the computer and turn the power on by sliding the power
switch to the right. Then the following is displayed.

RERDY FA

Erase this display first by pressing the B8 key. “READY PQ " disappeared,
didn’t it? When this occurs, “ .. ” blinks on the extreme left of the display.
This is called a “cursor” where a character can be written.

When the cursor blinks, this is called an “input wait state” in which the
computer waits for the input of calculation or an instruction. While the
cursor usually blinks as ” _ " it also blinks as “ B” while characters are
continuously written. Up to 62 characters can be written on one line. When
56 or more characters are written, the “  ” sign appears as a warning sig-
nal. "RUN" and “DEG” on the display indicate the present status. “RUN"
indicates the RUN mode in which manual calculations or program execu-
tions can be performed. “DEG” indicates that the angle unit is degree.

- The angle unit also includes the Radian mode (“RAD” is on) which is speci-
fied by pressing , and the Grade mode (“GRA" is on) which is speci-
fied by pressing ®® &) in addition to the above. The angle units are required
when trigonometric functions are used. Whenever the power switch is turned
on, “DEG” is displayed.

The status display also includes the program write-in mode (“WRT” is on)
specified by pressing , the trace mode (“TR” is on, see page 61) speci-
fied by pressing , the print mode (“PRT” is on, see page107) by press-
ing ®¥(7), and the extension mode (’EXT" is on) by pressing =) (=).
You will learn about these display modes as you continue to operate this
computer.



2-1. LET'S OPERATE THE COMPUTER

Let’s actually operate the computer to understand the display.
If a message stays displayed after using the corresponding mode, turn the
power switch off and then turn it on again.

Start with a simple calculation.

Example) 1234+456=579 | _
Press &3,
Press appropriate keys to enter the numerical expression.
el + [EEE [ 1Z23+456_ |

After this, an answer is obtained by pressing @ instead of B .
@ | 575 j

Next, try another calculation.

Example) 45x6+89=359
Consider that 45 was pressed as 46 by mistake.
EE + 16 + [EIE) EEEEEER ]

Now you notice that 46 was pressed by mistake. Place the cursor
at the location where the wrong key was pressed by using a cursor

key (=) calmly.
FEEEEE [(E=c+oa [

R 2 Y
U The cursor and 6
turn on and off.

Press the correct key, & .
[45FE+a9 ]

Since the calculation expression is now corrected by performing the above
procedure, press the @3 key to obtain the answer.

ixe EE

When a mistake was found in the middle as mentioned above, it can be

easily corrected by using the cursor keys.
However, if the @3 key has been pressed, reenter the calculation expression

from the beginning.

.27.



CHAPTER 2 LET'S OPERATE

Now, let’s enter characters by using the alphabet keys.

The array of the alphabet keys is the same as that of a QWERTY typewriter.
Most personal computers now have QWERTY type array keyboards; remem-
ber the location of the characters even though it may not be easy for a be-
ginner to do this.

Enter characters first.
Example) The characters used are "ABCXYZ".

Enter ABC.
@EE = |
Enter XYZ next. |
@ [ GECHVE ]

Now put a space between ABC and XYZ.
Place the cursor on X.

@E= IEERREE |

Make one character space.
T [ ABL_HYZ |

When a space is to be inserted between characters, place the cursor at the
location where it is to be inserted, then press & &S .
When additional spaces are to be inserted, repeat this procedure.

This computer is provided with some special characters which are con-
venient for games or as scientific symbols in addition to alphanumeric
characters. (See page 14 for the special characters.)

Let’s practice displaying some of these characters.
Example) Display &0 O& marks.

Specify the extension mode. ~Displayed
o] ol [ J

For these marks, press alphabet keys after pressing the @ keys.
e B [a¥ed_ N




2-1. LET'S OPERATE THE COMPUTER

Example) Display £, Q, « symbols.
Since the extension mode is used, just perform the following operations.

) 570 3 ) i YR ]

Since these marks and symbols are provided, please try to use them. Also,
to return to the mode in which upper case letters are displayed,
press @ (-] again to erase “EXT”. During the continuous use of this com-
puter, sometimes “ERR2" is displayed and it does not operate even if a key
is pressed. This is not computer trouble, but is a message called an “error
message”. When this occurs, press the @8 key, then the display clears and
the computer operates again. See pages 56 and 166 for details.



2-2. SIMPLE CALCULATION, AT THE
BEGINNING

Simple calculation is performed as follows. However, if you have never used
a scientific calculator, please be careful because this computer is provided
with True Algebraic Logic functions in which multiplication and division

are performed before addition and subtraction.

Example 1) 23+4,5—-53=-25.5
Operation) @EGRO@HERBEEE [ -25.5 ]

* Numeral keys are shown without a frame from now on.

Example 2) 56X(—12)+(—2.5)=268.8
Operation) 5603 12@E 2.5 TES, = B

*To enter a negative number, press the &3 key before a number.

Example 3) 7x8—-4xX5=36
Operation) 703884 E35E3 | 35 |

* Multiplication is performed first, then subtraction is performed.

Example 4) ( 4.5X107) X (—2.3%X10 "®)=-0.01035
Operation) 4.5E 7503@2.3E@ 786 -8, B1AZ5 ]

* Press the key then enter the exponent.

There is another algebraic calculation which uses the memory. This memory
is convenient when a certain numerical value is calculated in many differ-

ent ways.

For example, 3 X4+ 5=

4x+6=
5%+ 7=

When the value of x is 123456 in these calculations, it is troublesome to
press the same numerical value repeatedly. Is there any way to perform these
calculations without this trouble? The solution is to use a memory called
a variable. In these examples, since x is used for algebraic calculations,
the calculations are performed by using variable X.

*30-



2-2. SIMPLE CALCULATION, AT THE BEGINNING

First, assign 123456 to variable X.
xE3123.456 68

“B" does not mean equal but means that 123456 is assigned to variable X.
Let’s perform these calculations.

30568
40366
5083 /68

They can be performed easily.

Since this computer is provided with 26 variables from A to Z, many different
numerical values can be memorized.

In these examples, the numerical value for variable X is fixed and the cal-
culation expressions are different.

However, how about a case in which the calculation expressions are fixed
and the values of the variables are different?

When a calculation expression is determined to be “3x + 5=" and the
value of x is changed to 123, 456, and 789, the operation is troublesome
if the procedure mentioned above is used. Actually, the calculation expres-
sion is memorized by the computer and it is only necessary to change the
value of variable X. This convenient calculation method is called “program
calculation” A strong point of this computer is program calculation. Manual
calculation, a previous step in which a program is used, is performed here.
See Chapter 3 “BASIC” PROGRAMMING for a Program.
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2-3. FUNCTION CALCULATION —
A HIGHLIGHT OF THIS COMPUTER

This computer is provided with scientific functions as well the four basic

functions.
Although these functions can be utilized in a program, manual utilization

is explained here.
The functions provided by this computer are as follows.

Name of functions
Trigonometric functions

Inverse trigonometric

functions

Square root

Common logarithm
Natural logarithm
Exponential function

Power

Decimal — sexagesimal
Sexagesimal —decimal

Integer
Integer removal
Absolute value
Coding

Rounding off

Random number

generation

sin x
COS x
tan x

sin ' x

cos '«x
tan ' x

Ve

log x

I x|

7 x is rounded
off at the 10”

~  position.

7 Positive No.—1
0—0
\Negative No.— —1

Format
SIN x
COS x
TAN x
ASN x
ACS x
ATN x
SQR x
LOG x
LN x

EXP x

xTy

DMS $ (0
DEG (x,y,2)*
INT x
FRAC x
ABS x
SCN «x

RND (x.y)*

RAN #

* For DMS $, DEG, and RND, the argument must be inside ().

Perform calculations with functions.



2-3. FUNCTION CALCULATION — A HIGHLIGHT OF THIS COMPUTER

e Trigonometric functions (sin, cos, tan), and inverse trigonometric
functions (sin~', cos™', tan')
When trigonometric functions and inverse trigonometric functions are
used, always be sure to specify the angle unit (DEG, RAD, GRA).

Example) sin 12.3456"=0.213807920]

Operation) @@ —"DEG”
®M® 12,3456 60 | 8. Z21ZBET520] |

* From now on, alphabet keys are shown without frames.

Example) cos 63°52'41'=0.4402830847

Operation) COS DEG)56 3 s, 52 B2 4 1 #--6E8
L 8. 4482570547 ]

Example)  2-sind5° Xcos65.1°=0.5954345575
Operation) 2E3SIN 456€3C0S65, 103 | &

il o
b

[}
DR
i1
L
S
*-.
-
l—-
i
-y

Example) sin '0.5=30°
Operation) ASN 0.5E3

.
.
Do
—

Example) cos (%rad) =0.5
Operation) @@E—"RAD”
COS Ficum, @ 3 @ -E .5 ]

Example) cos” - =0.7853981634rad
Operation) ACS ®ic5SQR 2 B 2 @i-a8 B, TESI9531634 |

Example) tan(—35gra)=—0.612800788
Operation) @@E—"GRA”
TANGR 3508 | -@, &1




CHAPTER 2 LET'S OPERATE

* Logarithmic functions (log, In), and exponential functions (e*, x’ )-

Example)  log 1.23(=log,!.23)=0.0899051114
Operation) LOG 1.23E3 | 6, A5996851114 |

Example) in90(=log.90) =4.49980967
Operation) LN9OES 'EEEEEERE

Example) e°=148.413159]
Operation) EXP5E3 145, 4131591 |

Example) 10'#=16.98243652
(The anti-logarithm of common logarithm 1.23 is obtained.)

Operation) 1065 1,2363 [ 1F. 33243657 |

Example) 5.6 ’=52.58143837
Operation) 5.6 52,363 [52.58143537 |

Example) 123'(=Y123)=1.988647795
Operation) 123 @i 10 7 @563 L1.988647795 ]

* When x <0, y is a natural number.

Example) log sind0°+log cos35 = —0.278567983

The anti-logarithm is 0.5265407845 (logarithmic calculation of
sin 40° X cos 35°).

Operation) [B@—*DEG”

LOG SIN 40@L0OG COS 3588 [ -H, 2 7oG6 7904
10 w2 owans) B3 H, 526540 7TE45

e Other functions (v, SGN, RAN#, RND, ABS, INT, FRAC)

Example) /24./5=3.65028154

Operation) SQR 2E3SQR 563 J.ESRZE154 ] |
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2-3. FUNCTION CALCULATION — A HIGHLIGHT OF THIS COMPUTER

Example) Gives “1” if it is a positive number, “ —17 if it is a negative number,
and 0 if it is “0"

Operation) SGN 63
SGN 0GB
SGNE 2¢Ga 1

b e—

Example) Random number generation (Pseudo random numbers with the
range of 0 < RAN# < 1).

Operation) R AN G, (B, T9AITIIATE |

Example) Round off the result of 123 x 4.56 to one decimal place.
12.3X4.56=56.088

Operation) RND@i<512.3E34.56# -6 250

* When RND (x,y) is used, [ v 1-0 S }
tyl < 100.

Example) [—78.9+5.6/=14.08928571
Operation) ABSEISE78.9W@5.6mi@ [ 14, BEZ70571 |

Example) Integer of 7800/96 ... 81
Operation)  INT Gics 7800 €8 96 G0 IEX l

* The maximum integer that does not exceed the original numerical
value is obtained by this function.

Example) The fraction of 7800/96 ... 0.25

.—
e
ke
£t
n
—_J

Operation) FRACHI 7800 H 96 +)ED




CHAPTER 2 LET'S OPERATE

» Designation of number of significant positions, and designation of
number of decimal positions.

The number of positions are designated by the “SET” command.

Designation of number of significant positions ............ SET E n (n =0to8)
Designation of number of decimal positions .............. SET F n(n =0t09)
Cancellation of designations of number of positions ... SET N

* In a manual calculation, “SET EQ” designates an 8 significant positions.
* Even if a designation is performed, the original numerical value remains
in the memory.

Example) 100--6=16.66666666"
Operation) SET E 4E3 (Designation of 4 significant positions.)
10018 6 @ L 1. 66T el

Example) 123+7=17.57142857-----
Operation) SET F 2@ (Designation of 2 decimal positions)
1230473 LiT.57

Example) 1+3=0.3333333333:~
Operation) SET NE (Designation cancellation)
102 360 [0, 23323333337 |

* Decimal < sexagesimal conversion (DEG, DMS $)

Example) 14°2536"=14.42666667
Operation) DEGics 14 B2 25 @2 36 56




2-3. FUNCTION CALCULATION — A HIGHLIGHT OF THIS COMPUTER

Example) 12.3456°=12°2044.16'

Operation) DMS @i mic5 12,3466 658 [ (27 08 44, [ ¢

|

Example)  sin 635241 =0.897859012
Operation) @4

SIN DE G@ics 6 3 52 B, 41 #a50E




/ cHapTER 3
“BASIC”
PROGRAMMING

In this chapter BASIC programs and programming are
explazned Users who are not accustomed to program-
ming should read this chapter to master the basics of
programmmg ' | 3



The word “PROGRAM” may sound like something difficult. However, there
are very simple programs and more complicated ones. For example, calcu-
lation, in which algebraic expressions are memorized and numerical values
are assigned to these expressions, is also a program.

3-1-1 A Program Is Convenient.

We are concerned with many different kinds of calculations such as those
for financial business accounting, measurements, or for housekeeping and
expenses. Although it is not so troublesome if these calculations are per-
formed only once, it is tedious to perform calculations repeatedly with the
same calculation expression while changing numerical values. Because of
this, these calculations can be best performed by using your computer. For
example, if the calculation expression y=2x2+5x+13 is used, to obtain the
value of y when the value of x is changed, the same calculation must be
repeated. To eliminate this trouble, the following expression is placed in
memory.

10 INPUT X
20 Y=2%X12+5%X+13
30 PRINT Y

In this program a calculation expression is memorized. A detailed expla-
nation will be provided later. This program allows the calculation to be
easily performed.

Simple programs can be conveniently used just by memorizing a calcula-
tion expression as mentioned above.

Next, the program will be sequentially explained.

3-1-2 Program Construction
Remember program construction.

10 INPUT X
20 Y=2%X12+5%X+13
30 PRINT Y



3-1. WHAT IS A PROGRAM?

This program can be divided into 3 parts as follows.

10 INPUT X scoroeeerrioriinnnnene. lnput
20 Y=2kX1t245%kX+13--o-vevee Calculation
3@ PR |NT Y ccocivicnincsonionionncess OUtpUt

At first, the input part is used to enter (input) data (such as numerical values
for calculation) into the computer. Next, the calculation part is used to per-
form a calculation so that an answer can be provided. Last, the output part
is used to provide (display) an answer.

A computer does everything required if correct commands (instructions)
are provided. In this example, an input command (INPUT) and an output
command (PRINT) are memorized.

These three parts can be further broken down as follows.

10 INPUT X
I . T
Line No. Command Operand

The line numbers indicate the sequence of the program flow. Since a com-
puter reads and executes statements in ascending order of line numbers,
place these line numbers according to the expected execution sequence.
Also, it is advisable to assign these numbers in 10s (10, 20, 30, .. .. ) be-
casue this is convenient if additions are required later. Decimal figures such
as 1.5 or 12.3 cannot be used for line numbers.

The items that follow the line number are the commands to be performed
by the computer. There are many different kinds of commands used for
specification of instruction required.

Although it is desirable to remember all the commands, just memorize the
minimum necessary commands at first, then the rest gradually. See “CHAP-
TER 4 COMMAND REFERENCE” on page113and after for the kinds of com-
mands and their functions. The function of an operand next to a command
is to supplement it. Some commands have an operand while other com-
mands do not. In this example, the INPUT command indicates the entry
of data. An operand specifies memory where entered data is placed; in
this case, the entry to variable X.



CHAPTER 3 "BASIC" PROGRAMMING

In the following line,
20 Y=2%Xt2+5%X+13
=T T

Line No. Assignment statement

20 is the line number. The assignment statement means that the value on
the right of the equal sign (=) is entered (assigned) to the variable on the
left. If the LET command is added to the assignment as follows,

20 LET Y=2%X1t2+5%X+13

LET is a command and the assignment statement is an operand.
Line 30 consists of a line number, command, and an operand the same

as line 10.
30 PRINT Y
AT . T i
Line No. Command Operand

Program construction is as mentioned above. Additional commands, oper-
ands, and line numbers are used to construct a large program.

3-1-3 Easy Program Preparation

When program construction is understood, it is not so difficult to prepare
a program.

After the three main parts (input, calculation, and output) are understood,
they can be used to prepare a program. It is unnecessary to remember all
the commands at one time. It is advisable to try simple calculation by just
using “INPUT”, “PRINT”, and an assignment statement.

The secret of quick program mastery is not to just remember a program,
but to actually prepare a program by selecting a problem that can be easi-
ly placed into a calculation expression from among those around you such
as the calculation of bills or financial calculation repeatedly performed in
a company, measurements, housekeeping and time calculation for cassette
recording often performed at home. The best way to master programming
is to first prepare a program for the subject to process, memorize the re-
quired commands, then improve the program.

Another secret is not to prepare the entire program at one time but to pre-
pare its different parts and put them together later.

Prepare a program gradually and slowly by using this concept. After fun-
damental program construction has been understood, a program can be
prepared by referring to each command function in the “CHAPTER 4 COM-
MAND REFERENCE” and by actually using them.
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3-2. PROGRAM PREPARATION

This section and after cover the main subject, BASIC Programming, in which
a program is actually prepared.

3-2-1 Preparing A Flowchart

You may not be accustomed to a flowchart. It is a chart which describes
a work sequence.

It is often heard that a flowchart is not required for BASIC; this is correct
for a user who is accustomed to utilizing a computer. However, since the
entire work procedure is hard to understand for a beginner, it is important
to draw a simple flowchart to understand the program flow.

While there are formal and dedicated symbols for drawing flowcharts, it
is unnecessary to remember these symbols. Just place each work item in-
side |~ _Jand connect them with lines.

Let’s prepare a program to explain each item.

For example, make a program to obtain the square of a numeral by enter-
ing it. First, a calculation part is required. Since a numeral is entered, an
input part is necessary, and since an answer is displayed, an output part

is necessary. The three parts are placed inside[ ~ ~ Jas follows.
i i [
Calculation Data input Display
[ i B

When these three items are sequentially connected, it is easily found that
the last item is the display of the answer. Next, it is necessary to perform
calculation to obtain an answer, and also to enter data to perform calculation.

Connect these three items.

l
(1) Data input

(2) Calculation

(3) Display
l

As the flowchart has been completed by this procedure, let's change it into
a format that is more like a program.
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CHAPTER 3 "BASIC” PROGRAMMING

The first item is an instruction to enter data. Since data is entered into a
variable by using an INPUT statement, determine the variable. If variable
A is used, the content of (1) is “INPUT A"

in the calculation performed in the second item, the entered content of
variable A is squared, and the answer is assigned to another variable. If
this variable is B, then “B=A12" This calculation expression is called an
assignment statement which is formally written as “LET B=A12". However,
since LET can be omitted, it can be written as “B=AT12"

The answer is displayed by the third item. Since the content of variable
B which includes the answer is displayed by using a PRINT statement, it
is written as “PRINT B”. These three items are placed into a flowchart again.

|
INPUT A

B=At2

PRINT B

[

This program is completed by placing line numbers for these three items.
10 INPUT A
20 B=At2
30 PRINT B

A program can be quickly and easily made by sequentially assembling a
flowchart after preparing each item as mentioned above.

An actual flowchart has formal symbols which have special meanings. Draw
the above example by using them.

INPUT A e Indicates input
_

B=At2 Lo Indicates processing

PRINT B | --ooriiiinn, Indicates output

Refer to the flowchart symbol at the end of this manual.
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3-2. PROGRAM PREPARATION

3-2-2 Preparing A Program

To provide a simple example, enter 2 numerical values and obtain their
sum, difference, product, and quotient.

Prepare a flowchart based on the input, calculation, and output parts which
are the three important items.

Enter 2 numerical
values.

]

Obtain their sum,
difference, product,
and quotient.

Display 4
answers.

Use an INPUT statement (an instruction to enter data from the keyboard
into a variable) to enter 2 numerical values. Items that should be noted
are the variables where data or an answer are entered. The utilization of
variables is quite complicated. Variables include those with alphabetical
characters from A to Z, and array variables that have an item called a sub-
script such as A(3). Although a variable can be selected from among these
variables, it is recommended that variables be selected in alphabetical order
while you are not accustomed to programming.

Two numerical values are entered here. A and B are selected and “INPUT
A, B” is written. Several variables can be handled in one INPUT statement
by punctuating them with commas.

How about the calculation parts? Four items are calculated here; four an-
swers will be obtained. The variables where the four answers are entered

will be C, D, E and F.

First, For addition of A+B, C=A+B is used.
For subtraction of A—B, D=A—B is used.
For multiplication of A*B, E=A*B is used.
For division of A/B, F=A/B is used.

Since this completes the calculation items, the answers are displayed next.
The display command is PRINT, “PRINT C, D, E, F” is realized.
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CHAPTER 3 "BASIC" PROGRAMMING

The program format can be placed in a flowchart as follows.

INPUT A,B
I

C=A+B
D=A-B
E=A%B
F=A/B

Complete the program by placing line numbers.

10 INPUT A,B

20 C=A+B

30 D=A—-B

40 E=AxB

50 F=A/B

60 PRINT C,D,E,F

Next add “END” to indicate program termination.

70 END

The program has been completed by the above procedure. It can be easily
written if it is assembled sequentially.

First, prepare a simple and practical program instead of complicated one
by using many different commands.

= N@TE

VARIABLES

Variables are important elements for program preparation. Variables are just
like boxes where entered data or calculated data are stored with each hav-
ing a name. Variables include the standard ones from A to Z and those
with a subscript attached to the name (A to Z). The latter ones are called
array variables such as A(5) and B(50).
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< Precautions when using variables >
If a numerical variable has the same name as a character variable when
a program is used, data will be entered into the same place.

fA character or numerical value is entered.

1A%

As a result, the numerical variable A and the character variable A$ cannot
be used simultaneously in the same program.

Also, when an array variable is used (see page 84) precautions must be
taken so as not to give several equivalent names to one container.

AC13) = e H(E)

"N N
A$(13) = , ~ N(])

All names are for the same container.

A=A(0)=A%$=A%$(0)
B=A(1)=B(0)=B$=A%$(1)=B%$(0)
C A(2)=B(1)=C(0)=C$=A%$(2)=B$(1 )—-C$(6)

N=A(13)=B(12)2------=N(6)=N$=A$(13)= ------ N$(0O)

Z=A(25)=B(24)=C(23)="----- =2%$=A%$(25)="----- Z2$(0)
Same precautions must be taken when memory is expanded by a DEFM statement.

3-2-3 Program Input

Memorize (input) a program.

Use the previous program in which four basic calculations are performed
after entering two numerical values.
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3-2. PROGRAM PREPARATION

Program

10 INPUT A,B

20 C=A+B

30 D=A-8B

40 E=AX%B

50 F=A/B

60 PRINT C,D,E,F
70 END

When the power switch is turned on, the RUN mode, in which manual
calculations or program execution can be performed, is specified.
Press @) to switch from this mode to the WRT mode in which a pro-
gram can be written,

WRT mode indication | [—w—Number of remaining steps
WLTDEC’ 5 'If 4
FoEl234a6789
: l

Program area

This display shows a status in which no program is stored. The above 3-digit
numeral indicates the number of remaining steps. This number decreases
when a program is stored or when the memory is expanded (see page 87).
Numerals from 0 to 9 are program area numbers; the blinking one indi-
cates the currently specified program area. When a program is stored dur-
ing this status, it is stored in program area PQ. Different programs can be
written in 10 program areas from PQ to P9.

If a program is stored, the program area number is not displayed but the
cursor, "' —"', is displayed. To erase all the programs and store a program
in program area PQ, enter

NEW ALL GB

This is a command that erases all programs. Store a program with the fol-
lowing procedure.
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3-2. PROGRAM PREPARATION

(IZS [789 f458

Also, there are two different types of variables; numerical variables where
numerical values are entered, and character variables where character strings
are entered. The variables that were previously used are numerical varia-
bles where numerical values have been entered to perform a calculation.
In addition to these, there are character variables with $ attached to the
name (A to Z), such as A$, B$, C$, and a special character variable called
“exclusive character variable”, $.

A numerical value with up to 10 digits (10 digits in the mantissa part, 2
digits in the exponent) can be entered into a numerical variable, while a
string with up to 7 characters can be entered into a character variable. Also,
up to 30 characters can be entered into the exclusive character variable.

Numerical variables Character variables
The numerical value The characters
is entered. ~are entered. .
(l23 f’Ml fABC (CASIO fPB&Fx

Since the items entered in these two kinds of variables are different, charac-
ters such as “ABC” cannot be entered into numerical variables while nu-
merical values for calculations cannot be entered into character variables.
The utilizations of these variables are different. Use numerical variables
when numerical values are to be entered for calculation, and character vari-
ables when messages or symbols are to be entered.

Arrays are convenient when data are stored in many variables. They are
distinguished by subscripts indicating the 1st variable, 2nd variable, etc.
Array variables will be explained by utilizing them in a program.
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=" (A)mE B3 Press this key at the end of each line.
— This operation can also be performed by pressing Ol(xe)w)r) .
@EE=(2)a) 6@
SelE=rk ek 3
[@BE)=)alk) 63
@)=l akE
B (c) eSSBS 6
(Z@(e)~x)c} E3

After the @8 key is pressed, a one character space is made after the line
number to allow the display to be easily read.

Was the program correctly stored?

Press the keys slowly and firmly even if it is boring. When a wrong key
was pressed, a correction can be made by the following operation.

®* A mistake was noticed before the B3 key was pressed.

if this occurs, place the cursor at the location where the mistake occurred
by using the (& [ keys and correct it.

Example 1) [ [& [HEUT o ] “S” was pressed instead of “A"
Place the cursor under the “S” by pressing the (&) key once.
Press the correct key.
(A 18 IHFUT A. |
Complete the entry then press the B3 key.
FoE 6@ 168 THFUT A.E |
Example 2)| 4 EF=fab 1An extra “E” was entered.
Press the (&) key 5 times and place the cursor under the second “E”
EPEEEE | 48 EE=A+E

Since 1 character is to be deleted, press the &4 key once.
w [ 48 E=a=E B
After the deletion is made, press the B3 key.

r__.._
i
lu—L
Iy

i
I
m
]
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Example 3)| Z1HT . .E.F_ |”“D” on line 60 was skipped.
Press the (@) key 4 times to place the cursor next to the insertion location.
EEEE L &8 FEIHT -
Provide one character space.
s | &6 FRIMT C.. |

Insert “D”.

© [ & FREIHT .0 |
After the correction has been completed, press the B3 key.

@ (€8 FRIMT C.0 ]

® A mistake was noticed after the @3 key was pressed.
Since a line is stored as part of a program after the @B key is pressed, recall
it by using the LIST command to correct.
Example) Line 50 was mistakenly entered as “50 F=A/N".
Recall line 50 by using the LIST command.
@D 50 E3 L :
sl y

Pressing [(L(1J(3)(T) provides the same result.

1
Py}
-

i
=1
g
i

Press the (&) key once to place the cursor under the “N”,

© F=R.-H
Press the correct key.

| 568 F=A~E_ ]
After the correction has been completed, press the @3 key.

exc)
If lines 60 and after are stored, (€@ FRIHT L.[
line 60 is displayed. -
If no other correction is required, press the @ key to clear the display.
AC]
After the @ key is pressed, a correction can be performed by recalling the
line with the LIST command. Also, the line can be rewritten with a new

line number.
When a new line is stored with a number which has been already used,

the line stored later has priority, and the old one is erased.

I
P,
e

o~

.51 .
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A program is stored as mentioned above. After the storage operation has
been completed, press @@ to return to the RUN mode. If the WRT mode
is maintained, a stored program may be erased or changed by mistake. There-
fore, be sure to return to the RUN mode after completion of the storage
operation.

—— NOTE

PROGRAM AREAS

This computer is provided with 10 program areas, P0 to P9 where indepen-
dent programs can be stored. All these program areas can be used in the
same way. For example, if these areas were not provided and if 3 programs
were to be used very often, they would have to be loaded from tape each
time. This computer can store these 3 programs in 3 program areas such

as PO, P1 and P2.
Although this function is very convenient, precautions have to be taken con-

cerning the number of steps used; the total number of steps used in all
program areas must not exceed the maximum capacity.

A program area can be specified by pressing a key from @ to &) after press-
ing the &1 key. This specification can be done both in the RUN mode and
WRT mode. In the RUN mode, the program stored in the specified area
automatically starts. In the WRT mode, the program does not start but a
program area, where a program is to be input or editing is to be performed,
is specified.

The program areas must be correctly handled. When a program is execut-
ed, stored on cassette tape, or loaded from cassette tape, if a wrong area
is specified, the operation cannot be performed correctly.

When the power is turned on, program area PQ is specified automatically.
This can be confirmed by the numeral following “READY” after you
press (@R .

Example) @@ — READY P3----- Program area P3
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3-2-4 Program Execution

Perform calculation with the program that was previously stored.
Press @3 @ and confirm that the computer is in the RUN mode (“RUN"
is displayed).

There are two different ways to execute a program.

(1) Execution by specifying the program area.
After pressing the & key, press the numeral key from @ to & which
specifies a program area. If a program is stored, it will start.

Example) @) 2
(2) Execution by the RUN command.
Example) #&% (same as (R)(U)(N)) EB

The difference in these two execution methods is as follows. In method
(1), execution always starts from the beginning of the program area while
in method (2), execution can be started from the beginning or from an ar-
bitrary line number.

Execute a program with method (1).
Operation Display

wil] £2) [ o

Enter 2 data.

Example)
45 @ E
36 @ E i

When the PRINT statement is
executed, "'STOP" is lit.

After 2 data were entered, the sum was displayed. Press the @3 key to dis-
play the next answer.

oxe % 3 7
|
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Next, execute a program by using the RUN command. If RUN @3 is en-
tered, the result is the same as that obtained by method (1). Therefore, exe-
cute it from line 20.

Operation
S 2 0 D [&1 l
(Same as RUN 20 €3 .)

ixe E |

o [ 1.25
If no line number is specified when the RUN command is used, program
execution starts from the beginning, and if a line number is specified, exe-

cution starts from that line number as mentioned above.
Actually there is another difference between these two methods.

When the RUN command is used, the program in the currently specified
program area is executed. However, if PQ is to be executed while P5 is
specified, what is the procedure?

The solution is to press @2 .

After a program has been prepared and stored, execute it. Even if an error
(ERR is displayed) occurs after execution, don’t be disappointed. In this case,
find the cause of the error (debug) by referring to the following section.

— NOTE

HOW TO COUNT THE NUMBER OF STEPS

This computer is provided with a memory capacity of 544 steps and 1568
steps with OR-1® RAM expansion pack (option).

A step is the unit that indicates the memory capacity in which a program
can be stored. As a program is stored, the number of remaining steps is
reduced.

When the WRT mode is specified by pressing @@ (0, the current number
of remaining steps is displayed.

*54+
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Example
ple) war S4Y - - Number of remaining steps
1 T A TR
S P Bl1ZI456TES

The number of steps is counted as follows.

® Line NO..co.oovvvviiiiieeieeieeaaann 2 steps per line No. from 1 to 9999.
® Command............cceeoovevieiinnnnn 1 step

® FUNCHON . ... 1 step

® Character..........ceeeeviiieeniecnnnnn 1 step per character.

®

In addition, each press of the @3 key during storage is counted as 1 step.

Example) INPUT A G 5 steps

- J

1
—_
2 1 1o

10 B=SIN AG 7 steps

—_ L —J

2 11 1 1 1

100 PRINT "B=":B @ 10 steps

2 ’ 2 UL Total: 22 steps

® \When the memory is expanded, 8 steps are required for 1 memory ex-
pansion.

Example) Initial state.............coceiviii 26 memories 544 steps
DEFM 10 B3 ..o 36 memories 464 steps
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3-2-5 Debugging (error correction)

After a program has been prepared and executed, it often happens that an
error is displayed and a result cannot therefore be obtained. Don't be dis-
appointed since the cause of this error can be found.

Eliminating errors is called “debugging”.

The debugging method depends on the cause of the errors. In some cases,
an error is displayed during execution, and in other cases, an error is not
displayed but a result cannot be obtained as it is supposed to be. When
an error is displayed during execution, its location and its type are shown.
As a result, the cause can be easily found. However, when a correct result
is not obtained without displaying any error, this is troublesome.

(1) Debugging with the error display.

The error display provides “error message” which indicates the following
three items.

(%

15

-

t_ Line number where an error occurred
L

Program area where an error occurred
Error type

The error type is indicated by a code number that follows “ERR”. The code
number from 1 to 9 is used to indicate type; “ERR1” indicates “memory
overflow”, and “ERR2” indicates “syntax error”. See the “Error Message Ta-
ble” on page 166 for the meaning of these code numbers.

The program area and line number where the error occurred are also in-
dicated.

Where and what kind of error occurred can therefore be determined by
these three items.

Let’s take a look at an example.
An error that often occurs is “ERR2” which is a syntax error. It occurs when
a program is incorrectly stored.
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For example, the program used in the previous example is incorrectly stored.

Operation Display

@M FoLleldaeTEd
peles, 20 B8 7A C=R+E.
B °H L=HE

ex) 0 C ~:F¢ ~F_
(acwo @) FEADY FH

In this example, “C=A+B" on line 20 was entered as “C=AB"” by mistake.
Now, execute the program.

Operation Display
B 7

45 B3 f

1268 ERFEE FU-24

An error message is displayed; it indicates that a syntax error occurred on
line 20 in program area PO.
Check line 20.

Operation Display

------ Error release

U]
l:l"a
i

]

(o [

(el
0 | —
IR O]

i
e )

s 20 6B

Q—!:U.h
@ i |

Check if the line is correctly written. Since “+” between A a was left

out, correct this.
Operation Display

ki
i

e
!

@ i ..:HE,’

s

e

(] D’

Ledfr| e

At

i

L

] i P
t
L
i1

b -
2 - =
ol — L..‘
e | i

'._
!

L+ Jexe
aclwcil(S]

Since “ERR2” is mostly caused by erroneous program input, when “ERR2”
occurs, check the line whose number is indicated in the error message.
When data is read-in by a READ statement (see page 90), if character data
is read into a numerical variable, “ERR2” is also displayed. When a READ
statement exists at an “ERR2” location, check the data in the DATA state-

ment, too.
Check points for various errors are as follows.

3

L g

ik

e57 .
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® ERRI:

® FRR2:

® FRR3:

® ERR4:

® FRRS5:

® FRR6:

® ERR7:

® ERRS:

Shortage of memory. Stack over.

Confirm the number of remaining steps. Check if the memory
has been mistakenly expanded beyond the capacity by a DEFM
statement. Check if the calculation expressions are too com-
plicated.

Syntax error

Check if there are any errors in the stored program.
Mathematical error

Check if the arithmetic result of a calculation expression is more
than 10%?, or if the input range of a function is exceeded. When
variables are used, check their contents.

Undefined line number

The specification of a line number in a GOTO, GOSUB, or RE-
STORE statement is not correct. Confirm this line number.
Argument error

Check the value of an argument or parameter for a command
or function. When variables are used, check their contents.
Variable error

When an array variable is used, check if the memory is expand-
ed by a DEFM statement. Also, check if the same variable is used
for both character variables and numerical variables at the same
time.

Nesting error

If the line where an error occurred is a RETURN statement or
NEXT statement, check if the GOSUB statement or FOR state-
ment correspondence is correct or not. Also, if the line where
the error occurred is a GOSUB statement or FOR statement, check
if there are more than 8 nesting levels for a GOSUB statement,
and more than 4 for a FOR statement.

Password error

When a password is specified, check if another password was
entered, or if LIST, NEW, NEW ALL, etc. were used.
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® ERR9: Option error
Check if the FA-3 cassette interface or FP-12S (or FP-12) charac-
ter printer are connected properly or not. Check if the recharge-
able battery of the FP-12S is charged or the FP-12S is clogged
with paper. Also, adjust the volume or tone of the tape recorder
connected to the FA-3, clean the tape recorder head and replace
the tape with a new one. Or operate the tape recorder by using
only the white plug when recording is performed, and only the
black plug during tape playback.

The commands mentioned above will be explained later. See “COMMAND

REFERENCE” on page 113 and after for details.

(2) Although no error is displayed, the desired result cannot be ob-
tained.
Since this often happens when a calculation expression or variable in a
program was incorrectly used, check the operation of calculation expres-
sions and variables. Especially when a correct result is not obtained, com-
pare the original expression with the expression used in the program.
When the program execution does not stop or stops without work being
accomplished, check the operation of the variable that controls the pro-
gram flow. In regard to a calculation expression, check its location in the
WRT mode (press &8 (1] ).
The program flow can be checked by stopping it with a STOP statement
after entering data into the control variable, or by displaying the value of
a variable with a PRINT statement.
Store the following program.

10 INPUT A

20 B=1

30 FOR C=1 TO A
40 B=B*C

50 C=C+1

60 NEXT C

70 PRINT B

80 END

0590
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This program obtains factorial of data entered by an INPUT statement. Ac-
tually line 50 is not required, and the variable used for FOR loop should
not be changed.

The FOR-NEXT statements on lines 30 and 60 form a loop in which calcu-
lation is repeatedly performed. (These statements will be explained later)

Operation

oo [

3 P1
fourt] B,

NEWGE3

Command to erase a program.

10 WY AED
20 B=103

30 Wif8C=1 2 A ED 30 FOE
40 B=B*C@ ‘ "
50 C=C+1(G38
60 N C E3
70 smnf_%m Bm S Pf
80 ENDED 50 END

f'-__:g Joto
-
MY,

_H| et
o
] oo D] B
il
D] e |
i

= H T |
L
Jeane
AT
] | #f

Press B @B & to specify the RUN mode.

Operation Display
Example) @ Py
1263 183495

The correct answer is 479001600.

Check the calculation expression. It has no mistake. Next, check the FOR-
NEXT loop flow.

Insert a STOP statement after line 50 to stop the program each time.,

Operation Display
) | F Y ad367EY
55 STOPGED =2 TTOF

clualG] FEADRY FI
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Since a STOP statement is to be inserted after line 50, place a line number
between 50 and 60. As line number, 55 was selected.
Execute the program.

Operation Display
) £, "ff’
12GE3 At
Check the value of loop control variable C. o
cam L
Continue execution.
exc L
Check the value of variable C again. 7N
C @ i l '. bmj

Although the value of variable C must be increased by one each time, it
is increased by 2. Therefore, it was found that the FOR-NEXT loop opera-
tion (flow) is not correct. Check the increment of variable C again. It was
found that the problem is line 50 which is not required. Therefore, delete
line 50 and the STOP statement that was added on line 55.

Operation Display

oo [ P24 ERTEY
50 3 .

5b@d .

ac[wx](=) mEHDY P

Debugging has been completed.

There is another way to debug besides using the STOP statement. It is debug-
ging in the trace mode (Press @@ @ . “TR” is displayed.) In regard to debug-
ging in the trace mode, a program is executed and stopped after each
command. Since the value of a variable, etc. is checked while the program
is stopped, debugging is performed by pressing the @3 key to advance to

the next command.
Try this with the previous example. The program area and line number are

displayed each time the &3 key is pressed.
Press @@ @ to release the trace mode; “TR” is erased.

Since debugging can be performed as mentioned above, when an error
is displayed or when the desired result cannot be obtained, don't be disap-

pointed but try debugging.
.61 L]
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It is certain that the outline of program has been understood by the previ-
ous explanation. The three parts of a program are input, calculation, and
output. Many different programs can be prepared with these three items.
However, a program can be more convenient and easier by using the com-
mands explained in this section.

3-3-1 Changing The Program Flow (GOTO statements)

In addition to the three parts of a program, GOTO statements are very con-
venient when the same calculation must be repeated many times, or to trans-
fer program flow to an arbitrary line instead of following line numbers
sequence.

For example, let’s prepare a program to obtain the square of a certain value.
This program can be broken down in three parts which are “data input”,
“square calculation”, and the “answer display”. Make a flowchart.

‘j‘mpu,/ ------ INPUT A

Square calculation  J--e-- B=AXA

Answer display

Prepare the program in accordance with this flowchart.

10 INPUT A
20 B=AXA
30 PRINT B
40 END

“ 62
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For example, square 15 and 43.
Operation Display
RUN @3
15 G SED
RUNED
45 PEgH

Since execution has to be performed each time as mentioned above, it is
very inconvenient when lots of data exist.

Do you think it is very convenient that calculation can be repeatedly per-
formed? It is the GOTO statement that makes this possible. The function
of a GOTO statement is to transfer program flow to a line number or pro-
gram area specified by the numerical value following GOTO. Replace the
END statement on line 40 with a GOTO statement.

40 GOTO 10

This means that the flow after line 40 is transferred (jumped) to'line 10.
Execute the modified program.

Operation Display
RUNG3 B
15 @8 gt
exe|
4363 1244

A GOTO statement is convenient for the repetition of calculation as men-

tioned above.
Since a GOTO statement can cause a return to the beginning of a program
to repeat execution, and can also cause a jump to an arbitrary location,

there are many convenient ways to use it.

For example,
10 INPUT A
20 GOTO 50
30 PRINT B
40 GOTO 10
50 B=AXA
60 GOTO 30

063.
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The flow of this program is as follows.

10 INPUT A«——

|
20 GOTO 50—
— 30 PRINT B
l
40 GOTO 10
50 B=A%A «—
l
— 60 GOTO 30

Since a GOTO statement unconditionally causes a jump to a specified line
number as shown above, it is called an “unconditional jump.”

A jump to a program area as well as to a line number can be performed
by a GOTO statement. The program area is specified by adding “ #” and
a number from 0 to 9.

Example) GOTO #1---- Jumps to program area P1.
GOTO H9 - Jumps to program area P9.

When a jump is made to a program area, execution continues from the
beginning of the program in this area.

—— NOTE

PRINT STATEMENTS

A PRINT statement is used for displaying the content of a variable, charac-
ter string, or numerical value. Numerical variables and character variables
can both be used.

Example) When A=123 - PRINT A— 123
When B$="ABC" ------ PRINT B$ — ABC

Since a character string placed inside “” (quotation marks) is displayed
as it is, it can be used as a message.

Example) PRINT “CASIO” — CASIO
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When two or more items are to be displayed, they can be written by punc-
tuating them with commas (, ) or semicolons (; ).

Example) PRINT A,B,Z$
PRINT “*TOTAL=";

Note that when a “, ” is used, output is performed with line change; the
execution stops after the first content is displayed (“STOP” appears). The
following display is obtained by pressing the @ key. However, whena “ ;
is used, continuous display is performed.

Example) Try this by using the following program.

10 A=123
20 B$="ABC”
30 PRINT A,B%----- After displaying the content of A, the
content of B$ is displayed by press-
ing the @ key.
40 PRINT A:B$---- The content of A and B$ are dis-
played continuously. :
50 PRINT B$: - After displaying the content of B$,
the execution advances.
60 PRINT A -oeoee After displaying the content of A, the
70 END execution stops.
This program is executed as follows.
Operation Display
RUNGES _ 1,__ ] PRINT AB$
Ext HELC
eay ZIREC ~-PRINT A:B$
- TR { PRINT BS;
: Hel 1:-.- PRINT A

A one character space exists before the numerical value (123). This is the
space for a sign (+ or —); since the positive sign is always omitted, a space
is opened.
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Line 20 uses an [F statement. If the condition is true, the item following
THEN is executed. In this case, the program jumps to line 10.

The following relational operators are used for conditional expressions.

Left side > right side ... Left side is larger than the right side.
Left side < right side ... Left side is smaller than the right side.
Left side = right side ... Left side is equal to the right side.

Left side = right side ... Left side is larger than or equal to the right side.
Left side = right side ... Left side is smaller than or equal to the right side.
Left side = right side ... Left side is not equal to the right side.

Since “THEN" includes the meaning of “"GOTO”, “THEN GOTO 10" can
be written as “THEN 10"
Execute this program.

Operation Display
RUNE3
5 E3 S0

exc]
12E3 "

o exc| a1

Data can be selected by an IF statement as mentioned above.

Example) When “0” is entered after entering several data, the average of
these data is obtained.

This program can be divided into ““Input”, “’Condition test”’, *‘Calculation”
and “’Display’” parts. The ““Calculation’’ part includes three procedures;
obtaining the total, counting the number of items, and obtaining the aver-
age. Since the average calculation is only executed when 0"’ is entered,
it will follow the ““Condition test” part.
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Prepare a flowchart based on this analysis.

|

'/Dainput/_J ..................... INPUT A

Average
¢ Total calculation display
e Number of data

calculation

]

As can be seen in this flowchart, the [F statement checks if data entered
to variable A is 0. If it is not O, the total and number of data are obtained
after which a return is made to data input status. If it is O, the average is
displayed and the execution terminates. Note that if the first input is 0, a
division by zero causes an error.

This example is slightly difficult compared to the previous one. In regard
to the calculation part, the input data are added to the variable for the total
calculation. Since B is the variable for the total, the calculation is “B=B+A".
(The content of variable A is added to the content of variable B.)

In regard to the number of data, when a data is entered, 1 is added to the
counting variable (C in this case); “C=C+1" is realized.

In regard to the condition test part, which is the main part, if A is O, the
average is displayed by a PRINT statement. Since a statement can be writ-
ten following THEN of an IF statement, “PRINT B/C” is written in this ex-
ample; the result of the calculation expression (B/C) is displayed.
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[EXERCISE |
Prepare a program to obtain the areas of circles by entering radiuses. Use
a GOTO statement.

Expression: S=x r2 (Press &1 d&, for Pi entry.)

The flowchart is as follows. S and R are used for variables according to the
expression.

Radius input [ | ----- INPFUT R
r

Area calculation | |...... S=mT *xR*%R

------
PROGRAM
10 INPUT R 10 INPUT R “12" is also used
20 S=m*xR*R or 20 S=mw*kRt2 ¢, square o
30 PRINT S 30 PRINT S cjjculation.
40 GOTO 10 40 GOTO 10

3-3-2 Condition Test By A Program
(IF-THEN statement)

If a size could be determined or control could be automatically performed

in a program, it would be convenient.
An IF statement makes a test in a program; it makes a test on a conditional

expression.

Line No. or program area }

IF conditional expression THEN { :
Instruction statement

If the conditional expression is true, a jump is made to the line number
or program area following “THEN", or the statement following “THEN" is
executed. If the conditional expression is false, program execution advances
to the next line.

Let’s check the function of an IF statement.
o
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Example) Enter an arbitrary number. If it is larger than 10, a return is made
to the data input status. If it is 10 or smaller, its square is calcu-
lated and displayed then a return to the data input status.

This program consists of 4 parts (Input, Condition test, Calculation and Dis-
play). The following symbol is used for a condition test flowchart.

Condition test

NO (False)

YES (True)

N

10
o j ...... NPUT A

20

Number larger
than 107

------ IF A>10 THEN 10

30
Square calculation | [ ... B=AXA
40
Answer display | | ...... PRINT B
------ GOTO 10

The numerals at the left of the flowchart are line numbers.

10 INPUT A

20 IF A>10 THEN 10
30 B=AXA

40 PRINT B

50 GOTO 10
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In regard to variables B and C, if values were previously entered into them,
they are continuously incremented and a wrong answer is obtained. As
a result, zero must be entered into these variables (“B=0", “C=0").
Although separate line numbers can be used for these two assignment ex-
pressions, it will be easier to use a multistatement (written as “B=0:C=0"
on one line with punctuation by a “: " (colon)).

Prepare the program.

10 B=0:C=0

20 INPUT A

30 IF A=0 THEN PRINT B/C
40 B=B+A

50 C=C+1

60 GOTO 20

Although the program input is completed, the program does not terminate
after displaying the average. Therefore, add an END statement after the PRINT
statement on line 30 by using a multistatement.

30 IF A=0 THEN PRINT B/C:END

Using an IF statement, a test is performed by the conditional expression
as shown above.

* |[F statement applications

In the above example, program progress was determined by one test.
However, if there are several tests and all conditions must be satisfied, what
is the solution?

For example, an arbitrary numerical value is to be entered and numerical
values from 1 to 9 are to be selected. In other words, since the selected
numerical values must be larger than 0 and smaller than 10, two condi-
tions (“O < variable” and “variable < 10”) are required. This can be writ-
ten on one line as follows.

IF 0 < variable THEN IF variable < 10 THEN .....

Although the same kind of statement can be used when there are three
conditions or more, it is recommended that a maximum of two conditions
be used since using more than two is too complicated and the line be-
comes too long.

-70-
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—— NOTE

MULTISTATEMENT (:)

A multistatement is convenient when short assignment expressions are ar-
ranged on one line, or when there are several commands after THEN in
an IF statement.

Example 1)
10 A=1
20 B=2 = 10 A=1:B=2:C=3
30 C=3 :

Ei(ample 2)

50 C=A+B
60 D=A-B | .
70 E=A%XB | ~
80 F=A/B

50 C=A+B:D=A-B:E=A%B:F=A/B

When a multistatement is used after THEN in an IF statement, it is execut-
ed only when a condition expression is true. Therefore, precautions shall
be taken.

Example 3)
|F A<O THEN A=10:!?=29: ------

Executed only when
condition is true.

A multistatement is convenient when arranging a program. However, since
one line is not easy to see if it is too long, make one line with an appropri-
ate length, and write the remaining items on the next line.




CHAPTER 3 "BASIC” PROGRAMMING

[ EXERCISE]

Prepare a program to separate entered numerical values into two groups
(larger or smaller than 0) and obtain each total.

< HINT >

After a numerical value is input, an IF statement determines which varia-
ble is used for totalization.

0 (zero) must previously be assigned to the variables for totalization.

&

ASSIGN 0 10 | iieiitii e i A
two variables B

T

F/;;?;;:/ ............................................... INPUT C

Is it larger
than 0?

NO
[ Totalization of Totalization of | . ... A=A+C

negative numbers positive numbers

Display of two ) .............................................. .
totalizations PH!NT A, B
PROGRAM

10 A=0:B=0

20 INPUT C

30 IF C>0 THEN A=A+C:GOTO 590
490 B=B+C

50 PRINT A:B

60 GOTO 20

The IF statement on line 30 determines whether or not the input value (value
of variable C) is larger than 0. If it is larger than 0, it is added to variable
A after THEN, and if it is not larger than 0O, it is added to variable B on
line 40. On line 50, each total is displayed every time a value is entered.

072.
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3-3-3 Repeating A Program (FOR-NEXT statement)

If combined GOTO and IF statements are repeated a certain number of times,
the program becomes too long and too complicated. When the number
of repetitions is known, the program can be arranged in a more simple way.
The command that performs this repetition is the FOR-NEXT statement.
In the FOR-NEXT statement, the calculation between the FOR statement
and the NEXT statement is repeated a specified number of times.

The format of a FOR statement is as follows.

FOR control variable = initial value TO final value STEP increment
The format of a NEXT statement is as follows.

NEXT control variable

A numerical variable with only one character, such as A or B, can be used
as a control variable in a FOR statement, but an array variable cannot be
used. The initial value, final value, and the increment can be a numerical
expression or numerical variable. The control variable is repeatedly changed,
by the increment, from an initial value to a final value. The increment can
be omitted and becomes 1 when omitted.

Store and execute the following program to easily understand the function

of a FOR-NEXT statement.

10 INPUT A
20 FOR B=1 TO 10 STEP A
30 PRINT B
40 NEXT B
50 GOTO 10
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This program is executed as follows.

Operation Display
RUN B3 I
3a8 1

&3 4

@ T

e 14

o B
©.8 08 1

@ 1.5

(EXE 2. B

o) .4

Example) Prepare a program to obtain a total and an average for data when
a certain number of data is entered.

For this program, enter the number of data first, then enter each data by
a FOR-NEXT statement and obtain the total. After the data mput has been
terminated, the total and average are displayed.
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Prepare the flowchart.

1]

Assign Q@ to thevariable} .......c.coooiiiiiiiiiiiiiiiii D=9

Input e
ﬁ‘—m INPUT A

1 ‘

FOR B=1""" B=1 B>
TO A BBt gggbef of

INPUT ©Qovotounnes /Datainp%]

i C End ) ................. END

D=D4+C-e--e-- Totalization

* This symbol for a FOR-NEXT loop indicates
that variable B is sequentially incremented
from 1, and when its value becomes larger
than the number of data, the program exe-
cution leaves the FOR-NEXT loop to make
a transfer to the next work.

Prepare a program based on this flowchart.

10 D=0

20 INPUT A

30 FOR B=1 TO A
49 INPUT C

50 D=D+C

60 NEXT B

70 PRINT D,D/A
80 END

When the number of data is known as shown above, data input and calcu-
lation can be repeated by a FOR-NEXT statement. The number of data can
be directly written instead of A on line 30 without entering the number
of data by an INPUT statement as shown on line 20. In this case, line 20
is not required.
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[EXERCISE]
Prepare a program that calculates factorial.

< HINT >
Perform a factorial calculation (e.g., 5! =1 X 2 x 3 X 4 x 5) by using

a FOR-NEXT loop.

FLOWCHART
Data input
{
Assign 1 to a variable
{
FORB=1TO Ao B=1 B?bl>
B=B+1 variable
-------- -
C End ) ........ END
C=CXB- - L ...... Variable % B
PROGRAM
10 INPUT A
20 C=1
30 FOR B=1 TO A
40 C=CxB
50 NEXT B
60 PRINT C
70 END

On line 20, 1 is assigned to variable C, that obtains the factorial, because
a wrong answer is obtained if this variable does not have 1 for initial value.
Factorial calculation is performed by the FOR-NEXT statement (from lines
30 to 50) in which the value of variable B is incremented by 1; the factorial
is obtained by calculating 1 X2 x 3 x .... The program is terminated by
the END statement on line 70 after one calculation. However, if many fac-
torial calculations are to be performed sequentially, line 70 should be
“GOTO 10"

0760



3-3. PROGRAM DEVELOPMENT

3-3-4 A Convenient Subroutine For Complicated
Programs (GOSUB-RETURN statement)

You are now accustomed to preparing programs; they can become long
and complicated. A program, which is convenient for performing repeti-
tive processing and is especially helpful when composing lengthy programs,
is called a “subroutine”.

A subroutine recalled by a main routine performs part of the work.

Main routine only With subroutine

C DO DO
0 C
Q ) Toasu;mmme
C DG D T

Check its function by using an example.

Example) Prepare a program to obtain permutations and combinations.

Expression: Permutations Pr= T

Combinations ,C,=—7, =771

This program obtains permutations and combinations of two entered data
items (n, r).
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Prepare a simple flowchart.

n, v input

l

Permutation
calculation

Combination
calculation

Now prepare detailed flowcharts for the calculation of permutations and
combinations.

Permutation Combination
calculation calculation

n! calculation

n! calculation

r! calculation

{n—r)! calculation

(n—r)! calculation

nll(n—r)! calculation

nliril(n — r)! calculation

l

The calculations of n! and (n — r)! are used in both of permutation and com-

bination calculations. Also, three different factorial calculations are per-
formed.



3-3. PROGRAM DEVELOPMENT

PROGRAM EXAMPLE (1)

10
20
30
40
50
60
70
80
90
100
110

120
130
140
150
160
170
180
190
200

INPUT N,R

A=1

FOR B=1 TO N
A=A%B

NEXT B

E=A )
A=1

FOR B=1 TO N—-R
A=A%XB

F=A

NEXT B /
P=E/F

A=1

FOR B=1 TO R
A=A%XB >
NEXT B

=A
C=E/G/F
PRINT P,C
END

+ n'calculation

(n—r)! calculation

' .
...... . (hf:;)—,—»calculatnon

r1 calculation

VARIABLE CONTENTS

N:n

R :.r

P . Permutation

C :Combination

A : For factorial

B : For FOR-NEXT
loop

E I n!

F:(n—7r)

G:.r!

. nt_ i
e TR calculation

In this program, three factorial calculations utilize a common program ex-
cept for the final value in the FOR statements. If this final value can be
controlled by a common variable, these three calculations can be made
in common. Here using a subroutine is very effective.

Use the variable H for the final values in order to make these calculations
common. It is necessary to sequentially enter the values of n, n—r, and
r into variable H.
Now this program is changed and includes a subroutine system; a com-
mand that transfers the work to the subroutine, and a command to provide
a return after work termination are necessary. These commands are

“GOSUB” and “RETURN",
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PROGRAM EXAMPLE (2)

19 INPUT N,R

20 H=N

30 GOSUB 150

40 E=A

50 H=N-R

60 GOSUB 150

70 F=A

80 P=E/F

90 H=R
100 GOSUB 150
110 G=A
120 C=E/G/F
130 PRINT P,C
140 END

150 A=1
160 FOR B=1 TO H
170 A=A%B Subroutine
180 NEXT B
190 RETURN

A program that has a common part can be simply prepared by using a
subroutine as shown above.

Although this program is shorter by only one line, it has an important func-
tion when a program is more complicated or longer.

[ EXERCISE ]

Prepare a program to obtain standard deviation. The data input, sum cal-
culation, sum of squares calculation, and the number of data counting are
included in a subroutine.

Expression: __/):x’—(zx)'/n Sx . Sum
L n Sx' . Sum of squares

n . Number of data

.BD.
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< HINT >
After data input, if “0” is detected by an IF statement, a return is made to
the main routine to obtain the standard deviation. SQR is used for square

root.

{ Main routine )

Assign @ to
sum

P

Assign 0 to
sum of squares

P

Assign 0 to
counting

1

Subroutine

1

Standard deviation
calculation

Answer display

PROGRAM

10
20
30
40
50
100
110
120
138
140
150

B=0:C=0:D=0

GOSuUB 100

( Subroutine )

Data input

/‘\Y
Data = 0 ES
NO ( )
RETURN
Sum calculation

Sum of squares
calculation

B

Number of
data counting

------ To the subroutine

E=SQR((C—-BxB/D)/D) - Standard deviation

PRINT E
END
INPUT A

IF A=0 THEN RETURN

B=B+A
C=C+AXxA
D=D+1
GOTO 100

Subroutine
............... Sum of squares

--------------- Number of data
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In this program, execution is transferred to the subroutine by line 20; data
input, sum calculation, sum of squares calculation, and the number of data
counting are performed from line 100 of this subroutine.

The IF statement on line 110 is the condition test for data input termina-
tion. If O is entered, the execution advances to the statement following
“THEN" and returns to the main routine.

Also, be sure to add END at the end of the main routine as shown on line 50.

3-3-5 Using Functions
Functions can be used in a program. Some program examples are explained
below.

Example 1) Trigonometric function

Obtain the length of side B of the triangle

A \on the left by entering side A and angle «.
Expression: B = A - sina
- Angle unit: Degree
PROGRAM EXAMPLE Operation example Display
10 MODE 4 RUNGB 7
20 INPUT A,D (Side A) 158 | ¥ ]
30 B=A%SIN D  (Angleo) 3083 | 7.5
40 PRINT B
50 END

The angle unit is specified on line 10. Since the calculation is performed
in degree, "MODE 4" is specified. The trigonometric function is used to
perform calculation on line 30.

Example 2) Trigonometric function

Obtain the coordinates (x, y) of point P of
the circle on the left by entering the radius
r and angle 6.

P(x. y)

Expressions: x =7r- cos 4
Yy=r-sin4p
Angle unit: Radian

0820
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PROGRAM EXAMPLE Operation example Display
10 MODE 5 RUN@ER
20 INPUT R,T (Radius) 5@ED
30 X=R*COS T (Angle ) =/30E3 2.
40 Y=R*SIN T ad d o aaEldvaly

50 PRINT X,Y
60 END

Since the angle unit is radian, “MODE 5" is specified on line 10. The x-
coordinate and y-coordinate are obtained on lines 30 and 40.

Example 3) Inverse trigonometric function

Obtain angle « of the triangle on the left
4}3 by entering side A and side B.
/ Expression: « =tan“%

¥ A_/ Angle unit: Degree
PROGRAM EXAMPLE Operation example Display
10 MODE 4 RUN E3
20 INPUT A,B (Side A) 10063 7
30 D=ATN(B/A) 206D 11, 23993247

40 PRINT D
50 END

Example 4) Decimal < Sexagesimal conversion

Prepare a program that performs time calculation.

PROGRAM EXAMPLE

10 T=0

20 INPUT D,E,G

30 S=SGN D
40 D=ABS D

50 T=T+S*DEG(D,E,G)
60 PRINT DMS$(T) (Hour) 2ER | 7

70 GOTO 20

Operation example Display
RUNED 2
(Hour) 103 7
(Minute) 25@8 | 7
(Second) 36 &3
exe

(Minute) 1568 | 7
(Second) SEB | I* 457 41

eg3
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On line 20, enter the hour, minute, and second into 3 variables, D, E, and
G respectively.

Lines 30 and 40 are used for subtraction. If the hour is entered with a nega-
tive sign (—), the entered time is subtracted from the previous result. If only
addition is performed, these lines are not necessary.

The total is obtained on line 50. 1 is entered into variable S to perform
addition, and —1 to perform subtraction. The DEG function converts sex-
agesimal (hours, minutes and seconds) to decimal, and totalization is per-
formed in decimal.

Line 60 for the display uses the DMS$ function that converts decimal to
sexagesimal.

Example 5) Random number generation
Generate random numbers from 1 to 99.

PROGRAM EXAMPLE

10 R=INT(RANH#%99)+1
20 PRINT R

36 GOTO 10

A random number is generated on line 10. The number being from 1 to
99 in this example, multiply the generated random number by 99 and add
1 to the result to obtain a number from 1 to 99 (see page 150).

When the random number is from 5 to 9 = |NT( RAN&#X%5 )+5
When the random number is from 10 to 20 = INT(RANH#*%11)+10

3-3-6 Using An Array

Being different from general variables from A to Z, an array variable is
managed by a number (subscript).

An alphabetical character from A to Z can be used for the variable name
with a subscript attached.

Example) A(1)
Subscript
Variable name

084.
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An array is convenient when a large amount of data is handled.
For example, to enter 10 data items:

10 FOR A=1 TO 10
20 INPUT N(A)
3O0NEXT A

In this case, the array is arranged as follows.

General variablesj O P Q R S T U \" w X
Array variables | N(1) | N(2) | N(3) | N(4) | N(5) | N(6) | N(7) | N(8) | N(9) | N(10)

To select the largest data item from among 10:

100 A=0

110 FOR B=1 TO 10

120 IF N(B)>A THEN A=N(B)
130 NEXT B

140 PRINT A

When an array is used, precautions should be taken concerning its arrange-
ment. Some array containers are commonly utilized as those for general
variables. For example, the container for A(0) is the same as that for A, and
A(1) is the same as B. Therefore if A(@) and A are used in the same pro-
gram, data in the variable is changed.

The common parts are as follows.

A B C D X Y y4
A(O) A(1T) A(2) A(3) A(23) A(24) A(25)

BlO) BL1) BL2) s B(22) B(23) B(24)

X(0) X(1) X(2)
Y(OQ) Y(1)
2(0)
* For details, see page 170.
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For example, perform the following operations.

Assign 7 to variable 1.

I=703 |

Confirm the content of variable |.

I1cD

Assign 10 to the 9th container of array variable A,

LT

A(8)=10C | _
Confirm the content of variable |.

IG3

|

T

-~—
e

The content of variable 1 has been changed as shown above. It is because
the container for variable [ is the same as that for array variable A(8). When
an array is used in a program, keep variables for FOR-NEXT loop or assign-
ment, and then determine the variable names of this array.

Example 1) When 10 array variables are used,
Array variables: A(Q)— A(9)
Unused general variables: K—Z
Example 2) When 50 array variables and 15 general variables are used,
General variables: A—O
Array variables: P(©®)—P(49) [ Operate DEFM 39 B8 . |
Example 3) When variable A is used for FOR-NEXT loop, variable B
for totalling and 50 array variables are used,
10 DEFM 26 e Increase variables by 26 to obtain
29 B=p - 52 variables.

30 FOR A=0 TO 49

40 INPUT C(A) [ Array variables C(0) to C(49) can be used.

50 B=B+C(A)
60 NEXT A
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When a large amount of data is handled by an array, precautions shall be
taken so that these array variables do not overlap other general variables.

Also, precautions shall be taken on memory expansion when an array is
used. When the general variables A to Z are sufficient for the size of the
array, expansion is not required. However, when these variables are not suffi-

cient, be sure to expand the memory.
Memory expansion is performed by the DEFM command which specifies

the amount of expansion.
For example, when an expansion of 10 variables is performed,

Manually: DEFM 10 B3
In a program: Line number DEFM 10

This command can be used manually or in a program. Write it at the be-
ginning of a program when an array is used. Now, analyze a program that

uses an array.

Example) Assign random numbers from 0 to 59 to array variables from
G(Q) to G(59) and arrange them in the descending order for

display.
PROGRAM EXAMPLE

10 DEFM 40

20 FOR B=© TO 59 .

30 G(B)=INT(RAN#* 60) S Wil
40 NEXT B

60 FOR B=0 TO 59
70 A=—1

80 FOR C=B TO 59 Arrange them in the
90 |IF G(C)>A THEN A=G(C):D=C; descending order.
100 NEXT C

110 E=G(B):G(B)=G(D):G(D)=E
120 NEXT B

140 FOR B=©0 TO 59 |
150 PRINT G(B) [ Display them sequentially.
160 NEXT B
170 END

oB7-
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This program consists of three parts. In the first part, numerical values from
0 to 59 are generated as random numbers which are assigned to array vari-
ables G(0) to G(59). In the second part, they are arranged in the descend-
ing order. In the third part, they are displayed in this order.

Lines 60 to 120 are repeatedly executed to arrange data in the descending
order.

1st time 2nd time 3rd time 4th time
33 59 59 | 59
50 ] 50 [ 50 50
25 25 E 25 :] 33
59 33 33 25

g i : 12 e

The DEFM statement on line 10 is used to expand the memory. Since 20
variables (G to Z) are remaining and 60 variables (G(0) to G(59)) are neces-
sary, memory expansion for 40 of them is required.

An array is convenient when a large amount of data is handled.

*88-
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[ EXERCISE ]
Enter 10 data items and obtain the component ratio for each of them. Ob-
tain this ratio (percentage) with up to 2 decimal places.

Al
INPUT G(B) SET F2

i 1

A=A+G(B) B=

PROGRAM

10
20
30
40
50
60
70
80
90
100
110
120

A=0

FOR B=0 TO 9
INPUT G(B)
A=A+G(B)
NEXT B

PRINT A

SBT E2

FOR B=0 TO 9
PRINT G(B)/A%x100
NEXT B

SET N

END

g9
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Lines 20 to 50 are used to enter 10 data items into G(@) — G(9) by a FOR-
NEXT statement. “SET F2” on line 70 specifies two decimal places for the
component ratio. This ratio is displayed by lines 80 to 100. The specifica-
tion of the decimal places is released on line 110.

3-3-7 Data Read-in (READ, DATA, RESTORE statements)

When an INPUT statement (data input method) is used, “?” is displayed
during program execution to ask data input from the keyboard. A READ
statement reads data written in a DATA statement and assign them to
variables.

Example) Read 10 data items in a DATA statement and display them.

PROGRAM Operation
10 FOR B=1 TO 10 RUN B3 1 a
20 READ A exe 3
30 PRINT A @ [z ]
40 NEXT B : I -
50 DATA 1,2,3,4,5, : :
6,7,8,9,10 : o
60 END @ |14 ]

A READ statement must be used together with a DATA statement since a
data item fetched from a DATA statement is assigned to a variable follow-
ing “READ”,

Several variables can be written aftera READ statement by punctuating them
with commas (,).

Example)
PROGRAM Operation Display
10 READ A$,B$ RUN 3 | CASIOFEBEF: |
20 PRINT A$;B$
30 END

40 DATA CASIO,PB & FX
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A DATA statement can be placed anywhere in a program. After program
execution, data are assigned to variables sequentially from the first data
of the DATA statement that has the smallest line number. When data writ-
ten in a DATA statement are numerical values, use numerical variables for
the variables in the READ statement, and when they are characters, use

character variables.

Example)

PROGRAM Operation Display
10 RESTORE RUNGS HELC

20 READ A$ exe] 123456
30 PRINT A$ exc AELC

40 READ B

50 PRINT B

60 RESTORE 90

70 READ C$

80 PRINT C$

90 DATA ABC
100 DATA 123456
110 END

When no line number is specified by a RESTORE statement, the first data
in the first DATA statement in the program is read by the next READ state-
ment. When a line number is specified, the first data in the specified DATA
statement is read by the next READ statement.
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[ EXERCISE ]
Read-in names CHICAGO, LONDON, PARIS, ROME, and TOKYO, and ar-

range them in the descending order of their related data.
Mote that the names are assigned to G$(0)—G$(4) while data are entered

into L(@)—L(4).
Flowchart example
A= 0 >
A>4 :
- A=A+

{

READ G$(A)

INPUT L(A)

|

A=0 .
A=A+ 4/ 1
{ DATA
€=0 End
n
{ \
B=A
B>4
~ B=A+1 yi E_i:L(A)
L(A)=L(D)
LIB) G TES L(D)=E
NO !
C=L(B) F$=G$(A)
G$(A)=G$(D)
. G$(D)=F$
i
PRINT G$
&)
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PROGRAM EXAMPLE

10
20
30
40
50
60
70
80
90

100
110

120
130

140
150

FOR A=0 TO 4

READ G$(A)

PRINT G$(A);

INPUT L(A)

NEXT A

FOR A=0 TO 4

C=0

FOR B=A TO 4

IF L(B)>C THEN C=L(B):
D=8

NEXT B
E=L(A)IL(A)=L(D)IL(D)
=E

F$=G$(A) :G$(A)=GS$(D):
G$(D)=F$%$

PRINT G$(A):sL(A)

NEXT A

MEMORY

A : FOR-NEXT
statement use

B : FOR-NEXT
statement use

C :Maximum value

D : Number of maximum
value

E : Arrangement use
F$: Arrangement use
G$(0)—GS$(4) . Names
L(©)—L(4): Data

DATA CHICAGO, LONDON, PARIS, ROME, TOKYO

This program is divided into two parts which are an input part on lines
10 to 50, and an arrangement part on lines 60 to 140. In the input part,
names are read by using a DATA statement while a loop is performed 5
times by a FOR-NEXT statement, and data are also entered at the same time.
The PRINT statement on line 30 displays the name as a message before
data is entered by the following INPUT statement. The names and data are
both simultaneously arranged on lines 110 and 120.

The DATA statement on line 150 can be placed anywhere in the program.
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3-3-8 Indirect Specification (ON-GOTO, ON-GOSUB

statements)

Although GOTO statement and GOSUB statement specifications are per-
formed by writing the line number or program area directly in a program,
sometimes the branching depends on the arithmetic result or the data for
processing convenience. In this case, testing the condition with an IF state-
ment is not convenient.

The commands that determine and specify a branching in a program are
indirect specifications (ON-GOTO and ON-GOSUB).

The function of an ON-GOTO statement is similar to that of an ON-GOSUB

statement.

Example)
ON A GOTO 1?9. 200, 300, 400
‘ A=t
ie? A=3
' A=4
ON A GOSUB #1, #2, #3, H4
(s
A=2 A=3
_ A=4

Branching is performed to the 1st location if the value of A is 1, and to
the 2nd location if this value is 2, etc. It depends on the numerical varia-
ble or the result of the calculation expression that follows “ON"". When
the number of branching locations is less than the value of the variable
or calculation expression, or when a branching location does not exist,
program execution advances to the next line, or command in case of a
multistatement.

Example)
10 INPUT A
20 ON A GOTO 100, 200,300,400,500
30 PRINT * NO”
40 END
100 PRINT “LINE 100" END
200 PRINT “LINE 200” END
300 PRINT “LINE 300” END
400 PRINT “LINE 400” END
500 PRINT “LINE 500” :END
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[ EXERCISE ]
Enter an angle and a numerical value from 4 to 6, branch to the subrou-

tine that specifies the angle unit by an indirect specification, and obtain

the sine of this angle.

Flowchart

Main routine

A MODE 4 MODE 5 MODE 6
2’/ RE TURN RETURN RE TURN
INPUT B
ON B—3 GOSUB

@sm;\ )

PROGRAM
10 INPUT "ANGLE",A
20 INPUT “UNIT",B
30 ON B—3 GOSUB 100,200,300
40 PRINT SIN A
50 GOTO 10
100 MODE 4
110 RETURN
200 MODE b5
210 RETURN
300 MODE 6
310 RETURN

Since two data items are entered, a message is added to each input state-
ment so that input can be easily performed. On line 10, the angle is en-
tered into variable A, and on line 20, either 4, 5 or 6 is entered into variable
B to specify the angle unit (See page 139). On line 30, the branching loca-
tion is determined by converting the 4—6 numerical value to 1—3 by us-
ing ON-GOSUB.

Each subroutine is used to specify an angle unit.

«G5.
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3-3-9 Character Handling Functions (LEN, MID$,
VAL, STR$)

While SIN and COS are called numerical functions because they handle
numerical values, there are character functions that handle characters. This
computer is provided with ""LEN"’, “MID$”’, “VAL" and "STR$"’ charac-

ter functions.

e |LEN
The LEN function counts the number of characters in a character variable.
Example) Display
(A HE E s (B E)C) - ER — e
OEJNer) S (A ) - B8 *j_ e e

* An array variable cannot be used
with the LEN function.

e MID$

The MID$ function fetches characters from among those stored in the ex-
clusive character variable ($) by specifying the starting location and the
number of characters to be fetched.

Example)
10 $="CAS |0 PB&FX” Operation Display
20 PRINT $ RUNGB CASI0 FEEFE
30 PRINT MID$(1,5) @ | CASIO
40 PRINT MID$(7,5) B | FEEFH
50 END
* VAL

The VAL function converts numerals stored in a character variable to a
numerical value.

Example)
10 A$="123":B$="456" Operation Display
20 PRINT A$+B$ RUNED 123456
30 PRINT VAL(AS$) @ 0T
+VAL(B$)
40 END

* An array variable cannot be used with
the VAL function.
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® STR$
The STR$ function converts numerical values stored in a numerical varia-

ble to a character string; this is the inverse of the VAL function.

Example) Operation Display
10 A=123:B=456 RUNE |
20 PRINT A+B exc 1
30 PRINT STR$(A)+STR$(B)
40 END

t2
l.l.._.!

— ]

I
]l'T

*i
145

l

Example)

10 INPUT $

20 FOR A=1 TO LEN($)
30 PRINT MID$(A,1):
50 NEXT A

60 END

This program fetches a character entered in the exclusive character varia-
ble ($) with the MID$ function. One character is fetched each time. The
starting location is specified by a FOR-NEXT statement,and the final value

is determined by the LEN function.
. " is added at the end of line 30 so that the program does not stop be-

|

cause a continuous display is desired.
Example)

10 A=1:B=0

20 PRINT “<”;STR$(A) ™"}
30 INPUT $

40 |F $="END” THEN 100
50 B=B+VAL($)

60 A=A+1

70 GOTO 20

100 PRINT B/(A-1)

110 END
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This program obtains the average for an unknown number of data. Data
input is terminated by entering END, and the average is displayed by branch-

ing to line 100.

Line 20 provides a message that enables easier input.

On line 50, since data is entered into the exclusive character variable ($)
as a character, totalization is performed after converting it to a numerical
value. Also, since data input is terminated by entering END, an error (ERR2)

occurs if anything else is entered.

3-3-10 Input/Output Control Functions (KEY$, CSR)

Although the KEY$ function is used to enter data, it differs from an INPUT
statement as follows.

 INPUTstatement | KEVSfunction

® Within a 12 digit mantissa and a 2 ® Reads the character of the key
digit exponent for a numerical which has been pressed and as-
value. signs it to a character variable.

® Up to 7 characters for a character
variable and up to 30 characters
for the exclusive character varia-

ble ($).
® Input waiting is indicated by a "'?"’ * No input waiting display occurs.
display.
Example)
10 INPUT A
20 PRINT A
30 B$=KEY$

40 |IF B$="" THEN 30
50 PRINT B$
60 END
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Line 10 uses an INPUT statement while lines 30 and 40 utilize the KEY$
function. The KEY$ function accepts input of one character from the key-
board, but no input waiting display occurs and the execution does not stop.
Therefore, this function is combined with an IF statement as shown on line
40, and if character input is not performed, a return is made to line 30.

Example)

10 A$=KEY$

20 |F A$="1" THEN 100
30 IF A$="2" THEN 200
40 |F A$="3" THEN 300
50 GOTO 10

100 PRINT “LINE 100" IEND
200 PRINT “LINE 200" tEND
300 PRINT “LINE 300" (END

In the previous example a check was made for key depression. In this pro-
gram a check is made for the keyboard entry of 1, 2 or 3. If a condition
is true, an advance is made to the next work.

When the KEY$ function is used at the beginning of a program like in this
example, pay attention to program starting. There are two different program
starting methods. When @1 & is used for a program starting method, un-
less the (D key is released immediately, the numeral 1 is read by the KEY$
function; “LINE 100" will be displayed.

When the KEY$ function is used at the beginning of a program, add the

following lines.

5 A$=KEY$
6 IF A$+" " THEN 5 } Waits until the pressed key is released.

10 A$=KEY$
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The CSR function specifies a data display location; it is used in a PRINT
statement.

Example)

10 PRINT “A”

20 PRINT CSR 2;:;"“A"
30 PRINT CSR 8:“A"
40 END

The CSR function can be understood by executing this program.
When this function is used, display starts from the specified location (0,
1,2, ...0r 11 from the left).

When it is not used, display starts from the extreme left.

OO | emwr e
L—_J_ -‘J e e e e bl s ::‘J_:T],
%] 4 5 6 7 8 10 11

— ko it o e
]&\ [TD :J PRINT CSR 2:“A
L _ . L L gL _ | S

e 1 2 3 4 5 6 7 8 9‘ 19 11
| [_‘ 3 5 ”j \ ’
l ‘ , ' l A PRINT CSR 8;:“A"
L _ U J%J v

Example)

10 A=INT(RANH#H*12)
20 PRINT CSR A:"“t”
30 GOTO 10

This program generates a numerical value from 0 to 11 by using the RAN #
function and displays ““1”" with the CSR function. After a certain time, 1"
is displayed at different locations. An interesting game can be prepared
by combining the KEY$ and CSR functions.

*100-
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Example)

10 D=0:%$=" 0123456789"

20 FOR B=1 TO 10

30 IF KEY$* " THEN 30

40 A=INT(RANH#%10)

50 PRINT MID$(1,A+1):"t"IMID$(A+3):
60 FOR C=1 TO 30

70 E$=KEY$

80 IF E$%x"" THEN 100

90 NEXT C
100 |IF E$<'0” THEN 140
110 IF E$>"9” THEN 140
120 |F VAL(E$)=A THEN D=D+1
140 PRINT
150 NEXT B

160 PRINT CSR 2;:“RIGHT”:D:
170 IF D10 THEN 210
180 FOR B=1 TO 10
200 NEXT B
210 END

b 10 b &
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This is a game program. Numerals from 0 to 9 are displayed. One of these
is displayed as ‘1", Press the numeral key (@ to @) ) which corresponds
to the location of "1,

On line 50, “1" is displayed at the location corresponding to the numeral
from O to 9 generated by the RAN # function on line 40.

Line 30 is used to wait until the pressed key is released.

Line 60 and after test if a key is pressed, in which case, repetition ceases
and a test is made to see whether the correct key is pressed or not.
Lines 100 and 110 test if a numeral key is pressed.

Line 120 is used to test if the answer is correct. Since KEY$ reads a charac-
ter, the condition test is performed after converting this character to a nu-
merical value with the VAL function.

Whether a key is pressed or not is simply checked as shown on line 30,
so the test can be performed without assigning KEY$ to a character varia-
ble. However, when several tests are performed to check if the answer
is correct as shown on lines 70 to 120, KEY$ is assigned to a character
variable. Store this program to play.

Operation example

Display Operation
HItTI458T755 Press .
1234567159 Press B .
H1Z23tSATES Press @) .

If the speed with which the display changes is too fast, set the final value
of the FOR statement on line 60 to a numeral larger than 30.
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| 3-4. CONVENIENT OPTIONAL EQUIPMENT

This computer has optional equipments: a cassette tape recorder interface
(FA-3), and a character mini printer (FP-12S or FP-12).

The FA-3 allows programs and data to be stored from the computer on a
tape, or to be loaded from a tape to the computer.

The FP-12S (or FP-12) can print programs, data and arithmetic results.
The functions of these equipments are explained below.

3-4-1 Storing A Program Or Data

To store a program or data on cassette tape, the FA-3 is necessary. To con-
nect the FA-3 to the computer and to a tape recorder, see the Instruction
Manual that comes with the FA-3.

m Program storing and loading

Since programs are memorized in the computer, sometimes the enxt pro-
gram cannot be memorized because of memory capacity. If the previous
program is erased, it cannot be used again. In this case, the FA-3 is very

helpful.
Commands for storing programs on a tape are “SAVE” or “SAVE ALL". “SAVE"

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

SAVE command
@O [FERLY Fn |

LThe program located in this program area
can be stored.
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CHAPTER 3 "BASIC” PROGRAMMING

SAVE ALL command
Programs located in all program areas can be stored.

The SAVE and SAVE ALL commands are manually executed.

Example)
SAVE G3
SAVE “CAS|0” &3
SAVE ALL G3

SAVE ALL “PB” @@

Characters enclosed with the quotation marks () after SAVE and SAVE ALL
are file names which are placed with stored programs. These programs can
be 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 programs from a tape
to the computer. The proper use of these commands depends on whether
programs were stored by SAVE or SAVE ALL.

‘Storing VLéad;ng, _‘i"’;’_vi[‘o‘\b A ke EEA0 ALL e
sae | O X X X
SAVE “‘file name” O O X X
SAVEALL X X O X
SAVE ALL“file name”| X X O O

* tems marked with “ 0" can be loaded; those marked with “ X ” cannot be

loaded.

* File names must be identical.

Example)

LOAD E3

LOAD “file name” G3
LOAD ALL 3
LOAD ALL “file name” (8
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3-4. CONVENIENT OPTIONAL EQUIPMENTS

When programs are loaded by LOAD or LOAD ALL, a display depending

on the storing format appears.

Storing format.

Display =~

SAVE

PF:

SAVE "‘file name"”

PF: tile name

SAVE ALL

AF:

SAVE ALL *‘file name"

AF: file name

A program stored by a SAVE command can be loaded to any of the pro-
gram areas by a LOAD command.

Example) Stores the program of PQ.
¢

Loads it to P9.

Precautions:

Sometimes a program cannot be stored or loaded smoothly. If this hap-

pens, check the following items.

® “ERR9” is displayed during storing.

[ Check point]

Check if the computer is properly connected to the FA-3.
® “ERR9” is displayed during 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.
® No error is displayed but loading is attempted without success.

[ Check points]

If the tape recorder output volume is low, increase the volume near MAX.
Check if the output standard of the tape recorder is in accordance with

that of the FA-3.
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CHAPTER 3 "“BASIC" PROGRAMMING

m Data storing and loading
A program always has data; it is troublesome to enter these data from the

keyboard each time.
Try a method by which data in the memory 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” $,A,Z
il —th
Up to 8 characters.  Stores 26 variables from A to Z.

For a file name, up to 8 characters can be placed inside “ ” as for pro-

gram 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.

Example)
Store the content of the exclusive character variable ($) and 13 variables

from A to M.
PUT $,AM
Store the content of 36 variables from A to Z(10) with a file name, “CASIO”.

PUT “CASI10” A,Z(10)

Since the variable names specify the beginning and end of the variables
to be stored, place them in alphabetical order (e.g., “A, Z"). A specification
such as “Z, A’ cannot be performed.

When the variables are character variables, “A, Z” can be specified instead

of “A$, Z$"
“GET" is used to load data from a tape to the computer. Variables are speci-
fied in a GET command. A file name can also be specified.

GET “file name” $,M,W
e e T
Up to 8 characters. Loads to variables from M to W.
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3-4. CONVENIENT OPTIONAL EQUIPMENTS

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

GET $,X,2
Load data with a “PB” file name to variables from G(Q) to G(59).
GET *PB” G(0),G(59)

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

PUT $, A, Z DF:

PUT “tile name"” G, P DF: file name

3-4-2 Keeping A Record

If the content of a program can be printed after preparation, it is convenient
to perform debugging or to modify its content. It is also convenient to be
able to keep an arithmetic result after it is printed.

Perform printing with the FP-12S (or FP-12) character printer.

To perform printing the print mode (“PRT” is displayed) must be specified
by pressing @ (7). This mode can be released by pressing &3 &).

To print the content of a program, execute the LIST command after

pressing &3 (7] .

Example)
Input the following program.

10 INPUT A
20 PRINT AxXxA
30 GOTO 10
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|_3-5. USING A PB:100 PROGRAM.

Programs prepared for the PB-100 and PB-300 can be utilized with this
computer.

- This computer is provided with more commands than the PB-100/PB-300:;
its utilization is more convenient.

The BASIC language used by this computer is almost the same as that used
by the PB-100/PB-300.

m Different points

® Additional commands
PASS (Program protection)
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)

® Additional functions
DEG (Sexagesimal — decimal conversion)
DMS$ (Decimal — sexagesimal conversion)
STR$ (Converts a numerical value to a character string)

* Modified commands

This computer ~ PB-100/PB-300 -
NEW (NEW ALL) CLEAR (CLEAR A)
CLEAR VAC
IF-THEN IF—;
SAVE ALL SAVE A
LOAD ALL LOAD A
VERIFY VER
DEFM (Can be written in a program) DEFM (Can only be performed manually.)
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CHAPTER 3 "“BASIC” PROGRAMMING

® Modified functions

o Thls computer | ... PB-100/PB-300
KEY$ KEY
MID$ MID

In spite of these different points, a program prepared by the PB-100/PB-300
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 1)
PB-100 program

16 VAC

20 FOR A=1 TO 20

30 INPUT Z(A)

40 |IF Z(A)>80:;B=B+1:GOTO 90
50 IF Z(A)<60;C=C+1:GOTO 90
60 IF Z(A)>40;D=D+1:GOTO 90
70 IF Z(A)>20;E=E+1:GOTO 90
80 F=F+1

90 NEXT A

This example is part of a program to enter data and distribute them accord-
ing 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)>80 THEN B=B+1:GOTO 90
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3-5. USING A PB-100 PROGRAM

Since memory expansion is necessary in this program, write the DEFM com-
mand, manually executed in the PB-100/PB-300, at the beginning.

5 DEFM 20

Example 2)
PB-100 program

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

30 IF N>3 THEN 10

40 GOTO N*100

This program is used to determine branch locations according to the work.
To adapt it for this computer, modify it as follows by using an ON-GOTO

statement.

10 INPUT “1=1/0=2/P=3",N
20 ON N GOTO 100,200, 300
30 GOTO 10

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

above; testing the data N is deleted.

Programs and data stored on tape by CASIO’S handheld computers can
be loaded as they are to this computer. However, the reverse operation is
not always possible. Therefore precautions shall be taken. The relationships

are as follows.
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CHAPTER 3 “BASIC”” PROGRAMMING

This computer — FX-710P

" SAVE with password

' PF | AF | MF =
LOAD PF | AF | MF
LoAD O O /
LOAD ALL O O

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

~ SAVE | |  with password

~ | PF | AF | MF '
LOAD - PF | AF | MF
ap | O
LOAD ALL O

[O]: Can be loaded.

[ PRECAUTIONS |

e KEY$ and MID$ should be changed to KEY and MID for the PB-100,
PB-300, FX-700P and FX-802P.
® When a program prepared by other CASIO’s computers is executed with
this computer, sometimes it cannot be properly executed as shown below.
* If a numerical expression is used for a branch location in an IF - THEN
statement, an error occurs. In this case, change it to an IF - THEN
- GOTO statement.
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*

The following descriptions apply symbols and terms frequently used in
the syntax.

' {éééé} ---------- One of the elements inside { } must be selected.
. [OOOO] ----------- The element inside [ J can be omitted
® OOOQOQ" e The element with % on the top right can be repeat-

edly used.
® Numerical expression .....
Numerical value, calculation expression, and numerical variable
such as 10, 2+3, A, SxQ.
Character expression .....
Character constant, character variable, and character expression such
as “ABC” X$, N$+M$.

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

@ (P)vevrerremrninininn, Can only be executed in a program.

O (Mo Can only be executed manually.

@ (B)errerreeeneeeeenniens Can be executed both manually and in a program.
o R Function instruction that can be executed both manu-

ally 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 written “DATA, data, data, .....

Line No.
R { # program area No.}

There are two different ways to write this statement as shown below.

(1) GOTO line No.
(2) GOTO # program area No.
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NEW [ALL] | C

Program erase. Erases programs and variables.

Parameter

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

(1) If ALL is not specified, the program in the presently specified program
area is erased. Variables are not erased.

(2) If ALL is specified, the programs in all program areas and variables are

erased. The DEFM setting is released and the number of memories is

initialized to 26.

Cannot be executed while a password is specified.

Cannot be used in a program.
Can only be executed in the WRT mode.

)
)
)
* NEW ALL can be abbreviated as NEW A.

@1 NEW B3

3
4
5

*Ti5=



RUN [Execution start line] 1Y)

line No.

Program execution.

Parameter

When a line is specified, execution starts from the line.

Explanation

(1) Executes a program from a specified line (when the line number is omit-

ted, execution starts from the beginning of the program).
(2) When a specified line number does not exist, execution starts from the

line with the closest larger number.
(3) Variables are not cleared.

10 PRINT “LINE 107
20 PRINT “LINE 207
30 END

=

RUN G3
RUN 20 @8

S
75 % P B

i!—@r—l

:)——(?I—-—-{:
1 [ i
P
. o

=

Imm,
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LIST [{fneNoy) | o

Displays the content of a program.

Parameter

Line No.: No. of the first line to be displayed.
ALL: Displays the content of all P@—P9 programs sequentially.

I. RUN mode
(1) Sequentially 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 1) key to stop this. Press the @3 key to display the next line
and after. .
(3) In the PRINT mode (when “PRT"” is displayed) with a printer connect-
ed, the display is not stopped but is made sequentially at high speed.
li. 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 @ key to advance to the next line. Also, if the
key is pressed before the @ key, the previous line is displayed.
® When ALL is specified, the content of all PO —P9 programs are sequen-
tially displayed. In this case they are sequentially advanced even in the
WRT mode, so edit cannot be performed.

® This command cannot be used while a password is specified.

* LIST ALL can be abbreviated as LIST A.

LIST @

LIST 30 &3
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: : M
PASS 2

Specifies or releases a password.

Parameter

Password: String with 1—8 characters.

(1) If this command is executed when a password is not specified, a pass-
word is specified for all program areas (PQ—P9).

(2) If this command is executed while a password is specified, this pass-
word is released only when entering the corresponding password. When
passwords do not correspond, a protect error (ERR8) occurs.

(3) A password consists of a 1—8 character string in which spaces, alpha-
betical 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 #, NEW, NEW ALL and NEW # cannot be used. Also no writing
(WRT mode) can be made; if it is attempted, an error (ERR8) 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 com-
mand 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 pass-
word of a program loaded from a cassette tape are different, the pro-
gram cannot be loaded from a cassette tape (ERR8).

[ Precaution |

If a password was forgotten after it was specified, press the ALL RESET
button on the back of the computer and clears all the programs and
memory.

PASS “ CASIO “@B
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SAVE [ALL] (filenamen %

Stores a program on a cassette tape.

Parameter

ALL: Stores the programs in all the program areas.
File name: String with 1—8 characters. Can be omitted.

(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 pass-
word. Therefore, the password is the same as that stored when the pro-
gram is loaded by the LOAD command.

* SAVE ALL can be abbreviated as SAVE A.

SAVE @

SAVE “CASI10"@3
SAVE ALL “PB”G3
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LOAD [ALL] Fie namen M

Loads a program from a cassette tape.

Parameter

ALL: Loads the programs in all program areas.
File name: String with 1—8 characters. Can be omitted.

Explanation

(1) When ALL is omitted, a program stored by “SAVE” is read into the

presently specified program area.
(2) When ALL is used, programs stored by “SAVE ALL” are read into the

P@—P9 program areas.
(3) When a program stored with a password attached is loaded from a cas-

sette tape, this password is also loaded.
* Load ALL can be abbreviated as LOAD A.

SAVE and LOAD Relationship

LOAD LOAD ALL
o C O X X X
SAVE
“‘File name"’ O O x X
SAVE ALL X X O x
SAVE ALL .~
“File name" % X O @)

* File names are identical. O... Can be loaded.
x ... Cannot be loaded.
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VER'FY [‘File name”] . ™M

Character string

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

Parameter

File name: String with 1—8 characters. 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.

[Examplei VERIFY @3

VERIFY “PROG1” &3

CLEAR N

Clears all variables.

(1) Clears all variables; all numerical variables are cleared to 0 and all
character variables to a null.

(2) This command can be used both in a program and manually.

(3) Since control variables are also cleared in a FOR-NEXT loop (see page
130), an error occurs during NEXT statement execution.

* The CLEAR command functions the same as VAC.
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END e

Terminates program execution.

Explanation

Since program execution is terminated, the next program is not executed
even if it exists.

STOP e

Temporarily suspends program execution.

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

(2) After suspension, execution is resumed by pressing the 3 key.

(3) If the G key is pressed while execution is stopped by a STOP state-
ment, the program area number and line number are displayed.

(4) During execution suspension by STOP, manual calculations can be per-
formed.

[LET] {Numerical variable = numerical expression} ®

Character variable character expression

Assigns the value of the expression on the right to the variable on the left.

(1) A numerical expression corresponds to a numerical variable, and
a character expression corresponds to a character variable,
(2) LET can be omitted.
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10 LET X=12

20 LET Y=X12+4+2%X—-1
30 PRINT Y

40 A$="CASIO”

50 B$="PB&FX "

60 PRINT A$:B$%$

70 END

Comment
R E M Character string

Statement that expresses a comment.

Explanation

(1) Written in a program. Content after REM is treated as comment state-

ment and is threfore not executed.
(2) When a command to be executed is written on the same line, write

a multistatement sign (:) before the REM statement.

10 INPUT “R”,R

20 S=n*Rt2:REM AREA
30 PRINT S
40 END

®

INPUT “"Message statement”, |variable |, | ‘Message statement”, | variable §
Character string name Character string name

Inputs data from the keyboard to a variable.

Parameter

Message: Character string
Variable name: Numerical variable name or character variable name.
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Explanation

(1) Input data from the keyboard to a specified variable.

) When a message exists, it is displayed followed by “?”.
(3) When there is no message, only “?” is displayed.
)

)

assigned.

(6) When the @3 key is pressed during input waiting, it becomes null in-
put. So, an error (ERR2) occurs if the variable is a numerical variable.

10
20
30

KEY$

Press the @B key after data input.
When character data are entered into a numerical variable, an error
(ERR2) occurs and data input is requested again by the display of “?”
after the @3 key is pressed. When a numerical expression is entered,
the result of this expression is assigned. When one alphabetical character
is entered, the value of the variable corresponding to this character is

INPUT A
INPUT “B$=" ,B$%

INPUT “C$=",C$, "D$=",D%

A function that enters one character from the keyboard.

(1) The input of only one character is accepted from the keyboard.
(2) Numerals, alphabetical characters, and symbols can be input.
(3) Since “?” is not displayed and input waiting does not occur, KEY$ is

usually combined with an IF statement.
* KEY$ can be abbreviated as KEY.

10
20
30
40
50
60
70
80

PRINT Y INPUTCE>” ;
A$=\\ n

K$=KEY$

IF K$=" "THEN 30
A$=AB+K$

IF LEN(A$)<6 THEN 30
PRINT A%

END

* Six characters are accepted from the keyboard.
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PRINT (Output element [{ : ] [Output elemeng]*  ®

Displays an output element.

Parameter

Output element: Output control function (CSR), numerical expression,

character expression.

(1) Displays an output element. When an output control function is add-

ed, the element is displayed at the location determined by this

function.

Values are displayed for numerical expressions and character expressions.
When an output element is a numerical expression, a position for sign
(+, —) is placed before the value. However, the + sign is displayed

as a blank.

® Character display..........c.cooveeennnns oy s -
e st
. Qutput element

® Numeral display........ccceeieiinnnnene e ema —

Sign Output element

When an output element is a numerical expression and the mantissa
is more than 10 digits, the 11th digit is rounded oft. When an exponent
exists besides the mantissa, an exponent sign (E) and a two digit expo-

nent are displayed.
“ " and "3 " 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 dis-
played by pressing the @8 key. When “; ” is used, the next output ele-
ment is displayed continuously after the first one.

When no output element is specified (only PRINT is written), the dis-
play is cleared and is not stopped.

The display is not stopped during printing in the print mode (EB(Z2).
The output format of the numerical value can be specified by a SET

statement.

*125-



10 PRINT 1/3

20 PRINT “"A="7 A

30 PRINT “"SIN 30", SIN 30
40 PRINT “END”

50 PRINT

60 END

CSR Output location specification ®

Numerical expression

Displays an output element from a specified location.

Parameter

Output location specification: Numerical expression. Values below
decimal point are discarded.

0 =< specification < 12

(1) Used in a PRINT statement to specify the location of an output element.
(2) The output location of the left end is Q.

000000000000 |

0123456789101

10 FOR 1=0 T0O 11

20 PRINT CSRi:“A”iCSR11—1;"B”"
30 NEXT |

40 END

® A and B characters are shifted from the left and right respectively each
time the @@ key is pressed.
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Branching line No. } ®

GOTO {# prog“rgemN%rea No.

Number 0 to 9

Unconditionally branches to a specified location.

Parameter

Branching line No.: Line No. from 1 to 9999.
Program area No.: A number from 0 to 9.

(1) Branches to a specified location.
(2) When a branching location is a line number, branches to the specified

line in the current program area and executes the program. When the
branching line number does not exist, an error (ERR4) occurs.
(3) When the branching location is a program area number, branches to
the specified program area and executes the program from the beginning.
* A numerical expression can be used for the branching line number and

the program area number.

10 PRINT “START”:

20 GOTO 100

30 PRINT “LINE 30~
40 END

100 PRINT “LINE 100"
1170 GOTO 30

«127-



O Branching condition GOT [Branching location] P
Numerical expression [, [Branching location]}*
Branching line No.

» Branching location
% program area No.

Branches to a specified location according to the branching condition.

Parameter

Branching condition: Numerical expression. Values below the decimal
point are discarded.

Branching line No.: Line No. from 1 to 9999.

Program area No.: A number from 0 to 9.

Explanation

(1) Branches according to the integer part of the value in a branching con-
dition expression. Branching locations are allocated sequentially ac-
cording to

ON A GOTO 100, 200, 300, -
A - A2 A -3
(2) When the value of the expression is smaller than 1, or when an ap-
propriate branching location does not exist, the next statement is ex-
ecuted without branching.
(3) As many branching locations that can fit on one line can be written.

10 INPUT A

20 ON A GOTO 100,200, 300
30 PRINT “OTHER”

40 GOTO 10

100 PRINT “LINE 100" :GOTO 10
200 PRINT “LINE 200" :GOTO 10
300 PRINT “LINE 300”7 :GOTO 10

® When 1—3 is entered, branchings to 100—300 are performed respectively,
otherwise “OTHER” is displayed.

*128-



IF Branching condition TH EN Statement [ : statement]” @
Conditional expression Branching location
Branching line No.

* B i i
ranching location { # program area No.

When a branching condition is true, the statements after THEN are
executed. Also, when a statement after THEN is a branching location,
branching is performed.

Parameter

Branching condition: Conditional expression
Branching line No.: Line No. from 1 to 9999.
Program area No.: A number from 0 to 9.

(1) When the branching condition is true, the statements after THEN are
executed or branching is performed.

(2) When the branching condition is false, the next line is executed.

(3) The branching condition is tested by a 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 item 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 branching conditions exist, several IF-THEN state-
ments can be written sequentially.

IF— THEN IF — THEN ........
* When a statement exists after THEN, “; ” can be used instead of THEN.

10 N=6
20 PRINT CSR Ni‘“t”;

30 K$=KEY$
40 IF K$="4"THEN N=N—1:1F NCOTHEN N=0

50 IF K$="6"THEN N=N+1:I1F N>11THEN N=11
60 PRINT
70 GOTO 20
e “ 1" is shifted to the left when the @ key is pressed and is shifted to
the right when the @ key is pressed.
*129-
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F Control variable name = Initial value TO Final value ®
R Numerical express expression Numerical expression
STEP Increment NEXT Control variable name
Numerical expression

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 repeti-
tion of the process.

Parameter

Control variable name: Simple variable name.
An array variable can not be used.
Initial value: Numerical expression
Final value: Numerical expression
Increment: Numerical expression
The value 1 is taken in default of this.

(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 ex-
ceeds the final value, repetition is terminated. :

(2) When the initial value is larger than the final value, the execution be-
tween FOR-NEXT is performed only once.

(3) A negative number can be used for an increment.

(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.

106 FORI=1 TO 10 —
20 FOR J=11 TO 20
30 PRINT 1:%:"3J J
40 NEXT J

50 NEXT | —
60 END

(6) Nesting can be performed with up to 4 levels,
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(7) When a FOR-NEXT loop is terminated, the value of the control varia-
ble 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 at-
tempted, an error occurs.

Branching line No. } %)

GOSUB {

A character from 0 to 9

Performs a branching to a specified subroutine.

Branching line No.: Line No. from 1 to 9999.
Program area No.: A character from 0O to 9.

(1) Performs a branching to a subroutine. A return from this subroutine is

performed by executing RETURN.

(2) To make a subroutine inside a subroutine is called nesting which 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 a RETURN

statement.
(5) When the branching line No. does not exist, an error (ERR4) occurs.

* A numerical expression can also be used for a branching line number
and a program area number.
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10 PRINT “MAIN 10"

20 GOSuUB 100

30 PRINT “MAIN 307
40 END

100 PRINT “SUB 100"
110 GOSUB 200

120 RETURN

200 PRINT “SUB 200"
210 RETURN

RETURN P

Provides a return from the subroutine to the main program.

Returns to a statement located just after the statement which called
the subroutine.

O Branching condition GOSU [ Branching location |
Numerical expression [, [ Branching location ]]*
Branching line No.

% Branching location
# program area No.

Branches to a subroutine according to a branching condition.

Parameter

Branching condition: Numerical expression.

Values below the decimal point are discarded.
Branching line No.: Line No. from 1 to 9999.
Program area No.: A character from 0 to 9.

Explanation

(1) Performs a subroutine branching by the integer part of the value in a
branching condition expression. Branching locations are allocated se-
quentially according to the value of the expression.
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ON B GOSUB 1000, 2000, 3000

B 1 R=2 B=3

(2) When the value of the expression is smaller than 1 or an appropriate
branching 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.

10 INPUT A

20 ON A GOSUB 100,200, 300

30 GOTO 10
100 PRINT “SUB 100" :RETURN
200 PRINT “SUB 200" :RETURN
300 PRINT “SUB 300" :RETURN

® When 1—3 is entered, a branching to the corresponding subroutine occurs.

dat , [ dat e
DATA [oul [.idaal ®

Stores data.

Data: Character constant or numerical constant.

(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
function is performed.

(4) When a character constant includes “, ” place it inside

DATA ABC, DEF, “GHI, JKL”, e
1st 2nd 3rd

" on
.

(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 **
DATA — DATA
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READ Variable name [, [ variable name]]* P

Reads the content of a DATA statement.

Parameter

Variable name: Numerical variable or character variable. An array vari-
able can be used.

(1)

Allocates data in the currently specified DATA statement sequentially
to a specified variable.

Only numerical type data can be read for a numerical variable.
Data in DATA statements are read sequentially with the smallest line
number first, and sequentially from the beginning in a statement.
After the necessary data are read by a READ statement, the following
data are read by the next READ statement.

The first data in the program area where a READ statement exists is
read by the first execution of this statement after which data in the pro-
gram area at that time are read sequentially.

The specification of data to be read can be changed by a RESTORE
statement.

When the number of data in a DATA statement is smaller than the num-
ber of variables in a READ statement, an error (ERR4) occurs.
When a space exists at the beginning of data, it is skipped.

10 DATA 1,2,3
20 READ A,B

30 PRINT A;B
40 DATA 4,5

50 READ C,D,E
60 PRINT CiD:E
70 END

® Reads data sequentially from a DATA statement and displays them.
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Li No. |
RESTORE 1o ol ®

Specifies the location of data to be read by a READ statement.

Parameter

Line No.: Numerical expression. Values below the decimal point are
discarded.

1 <line No. = 9999

(1) Specifies a DATA statement where data to be read by a READ state-

ment 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 specified and read by the first READ statement that is executed.

(3) When a line number of the program area is specified by a RESTORE
statement, data of the DATA statement with this line number are read
sequentially by the READ statement.

(4) When a specified line number does not exist or a DATA statement does
not exist on a specified line number and after, an error (ERR4) occurs.

10 DATA 1,2,3

20 DATA 4,5

30 READ A,B,C,D,E
40 RESTORE 10

50 READ F,G

60 RESTORE 20

70 READ H, |
80 PRINT AiB:;CiDIEIFiGiHII
90 END
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T [ “ File name " ] variable 1 [, Variable 2 ]* ®

Character string

U
=

Function
Stores data on a cassette tape.

Parameter

File name: A string with 1—8 characters. Can be omitted.
Variable 1, variable 2: Specification of the variable to be stored.

Explanation

(1) Stores the contents of variables on a cassette tape.
(2) Variable specifications are written as follows.

PUT A - Content of variable A.

PUT A Z reereremeennens Content of variables A—Z.

PUT A,A (50) -oveens Content of variables A—A(50).

PUT $.DW-:ooeeen Content of the exclusive character variable $

and of variables D—W.

When the content of the exclusive character variable $ must be stored,
write $ first.
(3) Can be executed both manually and in a program.

[ “ File name " ] variable 1 [, Variable 2 |* ®

G ET Character string

Loads data stored on a cassette tape into a variable.

Parameter

File name: A string with 1—8 characters. Can be omitted.
Variable 1, variable 2: Specification of the variable to be loaded.

Explanation

(1) Loads data stored on a cassette tape into a specified variable.
(2) Variable specifications are written as follows.

GET A e Loads in variable A.

GET A, Z -overenimennenns Loads in variables A—Z.

GET AA (50) -o-oreeeee Loads in variables A—A(50).

GET $.DWoeeeneeen Loads in the exclusive character variables $,

and in variables D—W.
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(3) {)\ v(ajriable name stored by PUT can be different from the name read
y GET.

(4) When the number of stored data is smaller than the number of varia-
bles to be loaded, only the data are loaded sequentially in the first
variables.

(5) It can be executed both manually and in a program.

[ Size of memory expansion |] ®
DEFM Numerical expression

Provides memory expansion.

Parameter

Size of memory expansion: Numerical expression. Values below the
decimal point are discarded.

Can be omitted.

0 < Size of memory expansion < 69

(1) Expands the memories (variable area).

(2) An arbitrary number can be specified according to the remaining num-
ber of program steps.

(3) Since 8 steps are required for each memory expansion, the number
of remaining steps is reduced.

(4) When the size of memory expansion is omitted, the number of cur-
rently specified memories is displayed.

(5) It can be executed both manually and in a program. When it is manu-
ally executed, the status (number of expanded memories + 26 basic
memories) is displayed. When executed by writing it in a program, the
status is not displayed.

(6) When an attempt is made to perform expansion larger than the num-
ber of remaining program steps, an error (ERR1) occurs.

(7) Specify DEFM 0 to cancel the memory expansion and to return to the

26 basic memories.
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DEFM 10 BB | ###lAR: IE

s T

DEFM B3 4 lIAH Filh

10 DEFM 10

20 FOR I=1 TO 10
30 INPUT 2(1)

40 NEXT |
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MODE Numerical expression ®

Sets the state of the computer.

Parameter

Numerical expression: Values below the decimal point are discarded.

4 < numerical expression < 9

(1)
(2)

(3)

Sets the angle unit, print mode or releases this mode depending on
the numerical expression used.
Settings are as follows.

MODE4 -+ Sets the angle unit to degrees.

MODES :------ Sets the angle unit to radians.

MODEG -+ Sets the angle unit to grades.

MODE7 -+ Displays “PRT” and sets the print mode.
MODES8 -+ Releases the print mode.

Same setting as by the @3 key. However, the RUN mode and WRT mode
cannot be set using this command. Also, input cannot be performed
with the @ key, but by pressing the m(©B)(@)(E) keys.

10 MODE 4

20 A=SIN 30
30 MODE 7

40 PRINT A
50 MODE 8

60 END
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SET (& N

* nis an integer from 0 to 9.

Specifies the output format for numerical data.

Parameter

Fn: Specifies the number of decimal places.
En: Specifies the number of significant digits.
N: Releases a specification.

(1) Specifies the number of decimal places or significant digits.

(2) For specifying the number of decimal places (Fn), a value from 0 to
9 is used. |

(3) For specifying the number of significant digits (En), a value from O to
9 is used. Also “SET EQ” indicates a 10-digit specification.

(4) Both specifications are released by “ SET N “

(5) It can be executed both manually and in a program.

10 INPUT N

20 SET F5:PRINT N
30 SET ES5:PRINT N
40 SET N:GOTO 10
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TCHARACTER FUNCTIONS

LEN (Simple character variable)

Gives the length of the character string in a simple character variable.

Parameter
Simple character variable: An array variable can not be used.

Explanation

(1) Counts the number of characters in a simple variable.
(2) The character variable used is a simple character variable (A$, Y$, etc.);
an array character variable (B$ (3), etc.) cannot be used.

|

10 INPUT A%
20 PRINT LEN(AS$)
30 GOTO 10
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M|D$ ( Location [, Number of characters ]) ®

Numerical expression Numerical expression

Fetches the specified number of characters from a specified location of
the exclusive character variable ($).

Parameter

Location: Numerical expression. Values below the decimal point are
discarded.

1 < location < 101

Number of characters: Numerical expression. Values below the decimal
point are discarded.

1 = number of characters < 101
When omitted, all characters after the specified location are fetched.

(1) Fetches a specified number of characters from a specified location of
the exclusive character variable ($).

(2) When the specified location is out of the character string, a null is ob-
tained.

(3) When the length of the character string after the specified location is
smaller than the specified number of characters, all the characters af-
ter the specified location are fetched.

* MID$ can be abbreviated as MID.

10 $="ABCDEFGH | JKLMNOPQRSTUVWXYZ”
20 INPUT M,N

30 PRINT MID$(M,N)

40 END

*142Z-



VAL (simple character variable ) ®

Converts characters in a simple character variable into a numerical
value.

Parameter

Simple character variable: An array variable cannot be used.

(1) Converts characters in a simple character variable into a numerical value.

(2) When the content of a character variable includes +, —, ¢, E or g7,
it is converted into a numerical value as it is.
When A$ = ““—12.3 ", VAL(A$) - —12.3
(3) When the content of a character variable starts with a character other
than a numeral, +, —, or », an error occurs.

When A$ = ** A45 ”, VAL(A$) — — error (ERR2)

(4) When a character other than a numeral is inserted in the middle, only
the part before this character is converted to a numerical value.

When A$ = * 78A9 ", VAL(A$) — 78

10 INPUT A%
20 PRINT VAL(A$)
30 END
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STR$ ( Numerical expression ) ®

Converts the value of a numerical expression into a character string.

Parameter

Numerical expression:Numerical value, calculation expression, numerical
variable, numerical array variable.

(1) Converts the value of a numerical expression into a character string.

(2) When the numerical expression is a calculation expression, the calcu-
lation result is converted into a character string.

(3) When a numerical expression is positive, the sign digit is deleted and
only the numerals are converted.

10 PRINT STR$(123)
20 PRINT STR$(45+78)
30 A=963

40 PRINT STR$(A)

50 END



NUMERICAL FUNCTIONS

SIN Argument COS Argument F
Numerical expression Numerical expression
TAN Argument
Numerical expression

Obtains the value of a trigonometric function for a given argument.

Parameter

Argument: Numerical expression
—1440° < argument < 1440° (degrees)
~8 7 < argument < 8 7 (radians)
—1600 < argument < 1600 (grades)
However, for TAN, | Argument | = (2n—1) * 1 right angle”

is excluded.
1 right angle = 90° = %rad = 100 grad.

(1) Obtains the value of a trigonometric function for a given argument.
(2) The value depends on the angle unit setting (by the @ key or MODE

command).
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ASN Argument ACS Augument ®
Numerical expression Numerical expression
A""N Argument
Numerical expression

Function

Inverse trigonometric function that obtains an angle for a given ar-
gument.

Parameter

Argument: Numerical expression.
For ASN, ACS, —1 < argument < 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 @38 key or MODE
command).

(3) The values of the functions are given within the following range.

—90°=ASN X =90
0°<ACS X =180°
—90°=ATN X =90

LOG Argument LN Argument @
Numerical expression Numerical expression

Gives the value of a logarithmic function.

Parameter

Argument: Numerical expression.
0 < argument

Explanation

Gives the value of a logarithmic function.

®* LOG Common logarithmic function log,x, logx
® LN  Natural logarithmic function log,.x, Inx
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EXP Argument ®
Numerical expression

Gives the value of an exponential function.

Parameter

Argument: Numerical expression.
—-227 =< argument < 230

Explanation

Gives the value of an exponential function.
EXP e~

S R Argument ®
Q Numerical expression

Gives the square root of an argument.

Parameter

Argument: Numerical expression.
0 < argument

Gives the square root of an argument.
SQR Vx
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ABS ___Argument ®
Numerical expression

Gives the absolute value of an argument.

Parameter

Argument: Numerical expression.

Gives the absolute value of an argument.
ABS |x|

Argument ®
SGN Numerical expression

Gives a value that corresponds to the sign of an argument.

Parameter

Argument: Numerical expression.

Gives a value that corresponds to the sign of an argument.
When an argument is positive, 1
When an argument is O, 0
When an argument is negative, — 1

INT Argument ®
Numerical expression

Gives the maximum integer that does not exceed an argument.

Parameter

Argument: Numerical expression.
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Gives the maximum integer that does not exceed an argument.

INT 12.56 — 12
INT -78.1 - -79

A ,
FRAC Numeri::gatJ g((grr:elsion G->

Gives the decimal part of an argument.

Parameter

Argument: Numerical expression.

Gives the decimal part of an argument. The sign is in accordance with the
sign of the argument.

RND (Argument ,  digit location) ®

Numerical expression Numerical expression

Gives the value of an argument which is rounded off at the specified lo-
cation.

Parameter

Argument: Numerical expression.
Location: Numerical expression. Values below the decimal point are dis-

carded.
- 100 < location <100

(1) Gives the value of an argument which is rounded off at the specified
location.
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(2) The argument is rounded off at the 3rd decimal place (107°).

—~ RND (x, —3)
The argument is rounded off at the place of 100s (107).
— RND (x, 2)

RAN # P
Gives a random number from O to 1.
(1) Gives a random number from O to 1.
0 < random number < 1

(2) The random number has 10 digits.
Provides a random number with 1 digit from 0—9.

INT (RAN# % 10)
Provides a random number with 1 digit from 1—5.

INT (RAN# * 5) + 1
Provides a random number with 2 digits from 10-—99.

INT (RAN# % 90) + 10 -
DEG ( Degree [, Minute [, Secondl]]) ®

Numerical expression Numerical expression Numerical expression

Converts sexagesimal to decimal.
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Parameter

Degree: Numerical expression.
Minute: Numerical expression.
Second: Numerical expression.

| DEG (degree, minute, second)| < 10'™

Explanation

Converts sexagesimal expressed by degree, minute, and second to decimal.

DEG(12,34,56) @3 [(17.50007225 |

10 INPUT A,B,C
20 PRINT DEG(A,B,C)
30 END

DM S Argument
$ Numerical expression

Converts decimal to sexagesimal.

Parameter

Argument: Numerical expression.
| numerical expression | < 10'%°

Explanation

(1) Converts decimal to sexagesimal.
(2) The converted result is provided as a character string.

{

DMS$(45.678) @ 45487 48,2 |

10 INPUT A
20 $=DMS$(A)
30 PRINTS

40 END
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1. CONVERSION OF DECIMAL NUMBERS |
INTO HEXADECIMAL NUMBERS

This program can be used to convert decimal numbers into hexadecimal
numbers and vice versa so that it is best for address calculation.

Examples)

1. What is the decimal equivalent of the hexadecimal 14AF?
2. What is the decimal equivalent of the hexadecimal A540?
3. What is the hexadecimal equivalent of the decimal 4582?
4. What is the hexadecimal equivalent of the decimal 186570307

Operation Display
eStart the program first,

RUN €3 [1a«l-6-Z+18 |

*The menu will be displayed. To change a hexadecimal number to the
decimal equivalent, press the (1 key. To convert a decimal number to the
hexadecimal equivalent, press the @ key. To return the menu, enter 0.
Now the (1) key must be pressed.

[(HEA? |
sEnter the hexadecimal data.
14AF @ [ 5295 ]
eEnter the next data. i}
exe] HEI:':-'
A540 B3 125384

olf “"HEX" appears after the conversion of a hexadecimal number into the
decimal equivalent, enter O to return the menu.

exe HE® ™
Y e 1R+l -B~-2+15

*Next, press the & key to convert the decimal number into the hexadecimal
equivalent.

| EC? |

eEnter the decimal data.

4582 @ [(11EE |
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1. CONVERSION OF DECIMAL NUMBERS INTO HEXADECIMAL NUMBERS

eEnter the next data.

m Program List

@
18657030 8

10 FOR [=a To 5t R
£AD A$Ciit NEXT
I

a0 DRTA g)E:'b)b'vE)

r
3 FRINT *lue1-8-]
SHY

40 $= EV$: IF =0
© THEN 44

58 PRINT

b8 0N YAL($) GOTU
28,220

T4 G070 8

36 INPUT “HEX,§

99 IF $="9" THEN 3
@

180 G= LEN(F k=@

119 FOR =8 TO 0-1

1ZA Pe= RIDSCO-T, 10

130 IF Peet9 THEN
2= WAL(P$) a0l
0 150

1dg FOR j=# 10

158 IF 98(Jr=P$ THE
N G=J+19: BOTO
159

ted HEXT J

178 6070 148

160 R=Rkelet]+g

199 NEXT 1

=155

DECY
11CHFEE

206 PRINT &

218 5070 86

226 INPUT “DEC".$

238 IF 44" THEN 3
P

248 5= VAL($):=5:0
=gis="

259 0= FRAC(S/16)4)
6:8=5-0

266 IF P<16 THEN 20
v

276 = INT(P/16): 0=
041

220 G0TO 208

298 F 2=0 THEN 350

308 FOR I=4 701 &1
EP -1

31 P= INT(S/1800

320 7=P: GOSUB 568

338 3= INTC FRACCS/
(5D *16114,5)

140 NEAT

356 2=0: GOSUB 598

368 PRINT 4

378 60T0 228

566 1F 2)9 THEN $=
+A$(Z-18): RETU
R

510 $=$+ STRE(D): R
ETURN

Total 485 steps



2. LOAN CALCULATIONS
(EQUAL MONTHLY INSTALLMENTS)

This program is used to calculate one of the following three data, monthly
payment, amount of loan, and number of installments, when annual in-
terest rate and two other data are known.

Input Display
eAnnual interest rate, monthly payment
and number of installments
eAnnual interest rate, monthly payment
and amount of loan
eAnnual interest rate, amount of loan
and number of installments

" —— Amount of loan

" —— Number of installments
’ —— Monthly payment

To obtain the desired data, enter 0 when input of desired data is requested.
Enter annual interest rate in percent.

The monthly payment and amount of loan are displayed in dollars, and
the number of installments is in months. The calculation results are rounded.

Formulas)

P: Monthly payment PV: Amount of loan
i: Monthly interest rate (Actually the annual interest rate is entered)
n: Number of installments

. l
P=PVr—7h=
pV:__P1~—(1i+i)‘

(-5
" In(1+1)

Examples)

1. Ifaloan is given on condition that payment is made in monthly install-
ments of $200 for 24 months at an annual interest rate of 7.5%, what
will be the amount of the loan?

2. If a loan of $5,000 is given at an annual interest rate of 6.5% in 36
(three years) installments, what will be the monthly payment?

3. If aloan of $25,000 is given at an annual interest rate of 5.8% and in
installments of $250 per month, what will be the number of instaliments?
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2. LOAN CALCULATIONS (EQUAL MONTHLY INSTALLMENTS)

Operation Display

eStart the program first.

RUN @3 | Parment? j

eEnter the monthly payment. In Example 1 above, the amount is $200.

200 @ [ Loan? |

eIn this example, the purpose of the problem is to obtain the amount of
loan. So enter O.

o0& | Fate? |

eEnter the annual interest rate.

7.5 63 | Months™ |

eEnter the number of installments.

24 00 | Loan 4444

* The amount of loan is displayed.

elet’s try Example 2.

RUNG3 Favment”
oG Loan™
*The amount of loan is $5,000.
5000 [Eate? |

eThe annual interest rate is 6.5%.

6.5 &8 [ Morths ™ |

eThe number of installments is 36.

36 @3 | Farment 153 ]
*The monthly payment is displayed.

e\What about Example 3?

RUN @ Fawvment?
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CHAPTER 5 PROGRAM LIBRARY

eThe monthly payment is $250.

(—
-
[}
Lt
" ._.:|

S

250 @3

*The amount of loan is $25,000.

25000 & | Fate? ]

eThe annual interest rate is 5.8%.

5.8 & | Honths?

*To obtain the number of installments, so enter 0.
G exc) | Honths 127

*The number of months is displayed.

= Program List 19 CLEAR
£9 RESTORE

38 DRTA Payaentsic
an,rate,ilonths

48 FOR 1=8 70 3

38 RERD ES$(I): PRI
HT ESCIN

ol IHPUT X

78 IF k%8 THEN ACl
= A=Y

58 REXT i

98 IF Y43 THEN 18

1B K=0/1208

110 rOR =6 70 3

128 IF A(I)=# THEN

tc

iv

oll =2

138 HEXT I

48 5070 i

158 ON 1 50TQ t748,1
49,158

1l A= INTCB#K/(i-(
PrEIT-DAE50 &
010 264

170 B= INT(H#(l-(1+
Kit-DisKe, 50t §
070 29w

136 D= INT(- LNCI-K
#B/R)7 LN(1HKO+
cy

208 PRINT E$CD):i R

/

Total 272 steps



[ 3. ARITHMETIC EXERCISE ___ |

This program presents arithmetical problems of addition, subtraction, mul-

tiplication, and division.

In four operations, it is necessary to select to do calculations either in one

digit or in two digits.

Ten problems makes a set and a point of 10 is given per problem.
Quotients will be scored whether they are correct, up to two decimal places,

or not.

Operation

RUN G3

1
12 @8
9@

136

« 1509

Press €3, &2 , E3 or Efor addition, sub-
traction, multiplication or division.

Select either 1 digit or 2 digits.
Probiem 1
Problem 2
Problem 3

Problem 10
Points indication



CHAPTER 5 PROGRAM LIBRARY

m Program List

i

16 £=o

@ PRINT "Pusn + -
WAL

oM E$= KBTS

48 IF ¥$="+" THEN
8=i: SUT0 146

39 QF K$="-" THEM
¥=2: GOTO 198

5¥ [F k$="4" THEN
A=3: a0 [6d

T8 IF K$=*/" THEN
#=4: 5070 1d9

58 KOTU 36

189 PRINT : FRINT "
Vor 2%

1B K$= KBV

B IF ¥3="1" THEN

N=9: ROTO {68

138 IF K$="2" THEN
H=99: 80T0 o

144 GOTO (1@

168 FOR i=1 70 i8

178 PRINT

198 A= IHT( KANSN+
Li

198 §= INT( RAH$+N+

208 UN A GOSUB 308,
408,588, 568

218 PRINT *("; STES$
flasaregss INP
gt o

228 U= INTCD*168)/1
66

+160-

230 IF C=D THEN E=E
'l

248 HEXT 1

259 PRINT "SCORE:":
E+185

268 1F E=18 THEN F1
R I=1 T0 18: HE
a1

270 END

308 §= STRECR)+* 47+
STRE(B)+4=*

318 (=R

320 RETURN

46@ IF A(B THEN F=A
:f=B:B=F

419 $= STRECR)#*-*+
STRY(B)+="

420 (=A-8

438 RETURN

500 $= STR(F)+*x"s
STRS(B)++="

510 C=A#B

520 RETURN

688 IF ACB THEN F=A
:R=B:B=F

618 $= STRECA)+* =4
TTRE(B) 4=

626 [= INT(R/B#188)
/168

638 RETURM

Total 519 steps



I 4. QUADRATIC REGRESSION ANALYSIS |

This program is used to obtain an estimate of y through a quadratic regres-
sion analysis of data x and y.

Calculation is performed on the basis of y=ax 2+bx + ¢ using the follow-
ing formulas:

s S(xey) - S(xex) =3(x-y) - 3(x-2)
T 3(xen)3(x-2) —{Z(x-2%)|?

_ 2(xey) 3(2P-2%) —3(2P-y) Z(x-27)

T S(xx) (@) — [ 3(x 1) |
2 2xi 2 xi?

C = ___b — @e—s—

n n n

b

The program in PO is used for data input. Enter data x and y, and obtain
Yx, Ly, Lx2, Xxy, Ix3, x4, and TxZ.y.

The program in P1 is used to calculate @, b and ¢ from the Ex, Iy, Ix?,
Lxy, x3, Ix* and ILx2.y obtained using the program in PQ. Then, ob-
tain an estimate of y corresponding to entered x.

SR 1234|567
x| 1]5]8]11]15|18]22

y 121/30[41(54|70|D|®@

Through a regression analysis of the above data, obtain the estimates of

Mand @.

Operation Display
Bl 2, x 17
1063 v 17
2163 x 27
5 W

Enter the following data in order.

P

1T

70 G2
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CHAPTER 5 PROGRAM LIBRARY

After entering all data, execute the program in P1.

Operation

g
88888 -.C:

N —
N 00]
&

Display
3= H.H2367
b= 2. 14288
o= 18,2378l
r="
W= B5,EE24E
',r_' - "‘:
»= 1EE,TEIAG

Estimate of y

Estimate of y

Using the program in P1 in this way, a, b, ¢, and the estimate of y can be

obtained.

Here, the calculation results are rounded off to five decimal places, but
if rounding is unnecessary or rounding-off to another decimal place is re-
quired, line No. 90 in P1 must be changed.

m Program List

Fé

18 CLEAR

28 FRINT "x":M+ls:
INPUT X

30 FRINT "y":M+l3:
THPUT ¥

48 H=N+X:0=0+Y

58 P=PXt2:R=R+X#Y

50 A=RA+Xt3:6=B+it4
=LK 2%Y

7B H=M+1

a8 5070 28

Pl
16 J=p-Nt2/M
o9 Z=R-N(/M
I9 F=H-N#P/H
49 G=C-P)/N
30 H=6-Pt2/M
58 [=(GeD-ExF) /(D%
H-rt2)
TR I=(ExH-huf 1/ (D*
H-F12)
56 K=0/R-JaN/B-1+P
i
9@ SET FS
188 PRINT "a=":[;"b
=" ], "e="1K
110 INPUT “x=".12
128 7=1#X124]%Z4K
138 PRINT “y='+¥
149 3070 {19

- Total 309 steps
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Variable contents

X

xt.y

c

2x

Number of data

2y

!

V|V O|Z2IZ|XR|[wl—1O0O|TI>

2x-y




[ 5. REARRANGEMENT GAME |

This game offers amusement in arranging random numbers @ to 9 in nu-
merical order (0123456789) as quickly as possible.

To play the game, the @, @ and keys are used. Pressing the @ key
moves the flashing asterisk one position to left, and pressing the B key
moves it one position to right. When the key is pressed, the number
on the flashing asterisk is replaced by the number in the basket and in turn,
the number on the flashing asterisk is moved into the basket.

Reading the display
R CECETTE

I /L Content of basket
Random numbers

Since the score represents the time taken for rearrangement, the smaller
the figure, the better the score. When you play the game for the first time
or after other program was executed, be sure to enter CLEAR G3.

Operation Display
CLEARGH
RUNCGH Hi-Sco [ High score is displayed.
SEMATITE R e Problem is being prepared.
ST l#9de50
ATETH94E5858 e Move 8 into the basket.
EBEIEE] IT21 S9de+@ng oo Move the asterisk to where it
S e R ) should be.
ITED dew@ =g e Replace 5 with 8.
@@ 2721 #dESE S e Move the asterisk to 9.
ITE1 #4283 | Replace 5 with 9.
Repeat the above operations.
HIZ2458789 4 [ Move 4 to where it should be.
TE123456739] [ End with success
SCORE 122 peee Score

When continuing the game, enter RUN 3.
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CHAPTER 5 PROGRAM LIBRARY

*What is your level of skills?

Score Evaluation
Under 50 You are genius! Also very lucky.
50—69 You have excellent reflexes.
70—99 About the average. Just a bit of more practice is
needed for higher levels.
100—149 You are still out of practice.
150 or over Something wrong with you. Try once more.

wm Program List

18 PRINT "Hi-c: s
Hi ¢ FOR 1=t T0
206: NEXT I
Tl

Zg i:l\ 1]

38 FRINT ¢ PRINT *
(CHAIT !

49 8%= STR$C INT(
PN 18))

56 FOR =1 T0 LENC
)

68 IF A= MIOSCL,
» THEN 46

78 HEAT 1

26 =3+

% IF LENCSIC1B TH
EX 48

168 FRINT

118 £=5:Bs=" *1N=

120 PRINT CSRB;$:°)
1883

136 PRINT CIRK; “*":

149 K$= KEYS

158 IF K$="4" THEN
X=t-1t IF ¥(8
THEN X< 3

169 IF K§="6" THEN
£ IF 09
THEN =9

*164 -

178 IF K§="+" THEN
00SUB 518

198 H=Nt1

198 1F $%°A12345678
3% THEN 120

208 [F H=# THEN H=N

218 IF HON THEH H=N

220 PRINT : PRINT *
[“14:41%

236 FOR I=1 To Zoe

250 NEXT 1

28 PRINT

278 PRINT *SCORE™:N

238 END ,

518 IF 2=# THEN (8=
AID$CL, i) 4=B$
+ NID$(2): B0T0
248

320 3= MID$CR+1, 1)

538 §= NIDS(1,X)+b$
+ HID$(X+2)

946 Bs$=C$

358 RETURM

Total 424 steps
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l 6-3. FLOWCHART SYMBOLS

~ Symbol ' ‘Meaning
Entry or exit point
(start, return, end, etc.)

Data input from the keyboard

Output function

General processing

Processing in a subroutine

Test (condition)
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6-3. FLOWCHART SYMBOLS

Symbol

Meaning

Output to a printer

Flowline

Transfer or continuation point
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[ COMMAND/FUNCTION INDEX |

ABS s 35, 148 LOG . cnees 34, 146
ACS .. 33, 146 MIDS oo 96, 142
XS] 33,146 MODE ..cooiiiiiiiiiriiiiie e 139
ATN oooreeieeieiee e, 32,146  NEW(ALL) ..., 115
(o1 1 =71 - SRR 121 ON-GOSUB .......covevvveneenn. 94, 132
COS ..enrcvrarrensesnssornissanissons 33,145 ON-GOTO ....... [T 94, 128
[01=] = S UUPPR 98,126  PASS ..o 118
DATA ooooiiiieiieeereee e 80, 188 PEINT .....onmininiinen 44, 64, 125
DEFM ooiiiiieieeeeceere e 87,137 PUT e, 106, 136
DEG oo eesreneeens 36, 150 RAN oveoveeresreeeeeeeenees 35, 150
DMSS oooviiiiiiiieeeeccieree e 37,151  READ ...ccovviviiviceiieeiiene 90, 134
[ ] o U UURRT 122 BREM .o 123
EXP oot ecctieae e 34,147  RESTORE .......ccccoceevvernnnnn. 90, 135
FOR-TO-STEP/NEXT ............ 73,130 RETURN ..oocovvniieiinnicennenn, 77, 132
FRAC .ooeiiiiiieeieciieeereiveneens 35,149  RBND .....ccccocvriivvininrreenneen. 35, 149
(¢4 SURR 106,136 RUN .....coooeieiniieieeeiieeenn, 53, 116
GOSUB ...oovvvveeieeecirreeeeeans 77,131 SAVE(ALL) ..ccoovvirveeeneen. 104, 119
(¢10) (o JNNUUNUUNUURS 62, 127  SET oo 36, 140
IFTHEN ooiieiieeeceeee e 66,129 SGN .....cccocviviiiinieireeennnee 35, 148
INPUT oo 44,123  SIN oo 33, 145
INT oo 35,148 SQR .ccovvreeciieieeieeeieeeeeene 34, 147
KEYS ooovvrreereeeeeecninneennens 98,124  STOP ..oocvvieiieiere e 59, 122
LEN oiiieeieireeeee e cenneen e 96,141  STR$ .oeovrieveiieeeccreeeeeen, 97, 144
LET ooviieivieirrieeeeeeeeineeeneens 42,122  TAN i 33, 145
BIST ...ouvnvvmmvessersvernammenansassninnsss 117 VAL oo 96, 143
LN coereieeeeicrrereree e enrrer e 34,146  VERIFY .ooiviiiiieiieeeeceecinnenn 121
LOAD(ALL) ...ooeeveriiinnienannns 104, 120
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—

AIB|C|D|E|{F|G|H|I
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—1=T=T=1=1=]=1-10]1l2]3]4|5]6|7|8]|9(10[11]12]13]14/15[16/17

—=l={=1—f{={=1—1—-10{1}2{3|4(5}6]7|8
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6-4. ARRAY VARIABLE TABLE

Alo{1]2]|3|4|5|6]|7|8[9(10{11{12{13]{14/15/16{17{18]{19{20/21}22{23}24|25

B{—-j0{1}2|3{4}5

D|—|—|{—={0[1]2|3{4|{5{6]7(8{9(10{11}{]

E|-|-|-|-lof1]2]3]4]5]6]7]8]9]10]11}12/13/14]1516]17|18]19|20]|2]
Fl—|—|—|—|—|o]1]2[3]4|5]6]7|8]9]10[11]12{13{14]15/16{17/18|19|20
Gl-{-|-|=]-]-{o]1]2]3]4]5]|6]|7|8|9/10[1112{13/14]15]16]17|1819
H|-|—|-]=|-|-]-]o]1]2]3]4]5]6]7]|8|9|10/11]1213/14]15/16/17/18

I

J

Ki—|-{=|—|-|-{—-|-|—-|—]0{1{2|3]4|5][6|7{8]9(10{11]12{13|14]15

Li=|-|-|={=|=|=|={=]—-|—10]1]2|3|4/5/6|7|8|9]10{11]12[13|14
M{—|=|-1=1-|=|-|-[-|-|-|—]0]1/2|3]|4|5/6]7|8]9]10/11}12}13
N|-l-1-1-1=|=|=l=l=l=l-{=1—]0]|1}2}3|4|5|6|7|8|9|10/11}i2

Ol—=|—|—-1—-1-

Pl—{-|{—-1={~-|—-]=1=l=1{=|={={—-{-{—-10]1121!3}4!5]|6]7!8]9(10

R»__“.___..___Q_____,,..__

2 ol S et et B et et e et et ot el

s =T == == === === = =1-1-1-1ol1l2l3l4a|5]6 |7

b

T_,_,_,_._____________,__._._._

vi=I=1=1=1= = == === = === =l 2 | 3 4

yI-1-1-1-1-1=1-1-1-1=-1-|-|-1-{=1=1-1=1=1=1=1-|=|-]0]1

z|-1-1-1=1=-1=1=1-1=1-1-[- 1=~ [- === == |- |- |-

This table indicates the relations between variables.

Example) H(O ) ~H(9) —H~Q
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|_SPECIFICATIONS |

m Type
PB-100F

m 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 (angular units — degree/radi-
an/grade), logarithmic/exponential functions, square roots, powers, conversion
to integer, deletion of integer portion, absolute value, symbolization, designa-
tion of number of significant digits, designation of number of decimal digits,
random numbers, 7, decimal < sexagesimal conversion.

u Commands
INPUT, PRINT, GOTO, ON-GOTO, FOR-NEXT, IF-THEN, GOSUB, ON-
GOSUB, RETURN, READ, DATA, RESTORE, STOP, END, REM, LET, PASS,
RUN, LIST, LIST ALL, MODE, SET, CLEAR, NEW, NEW ALL, DEFM, SAVE,
SAVE ALL, LOAD, LOAD ALL, PUT, GET, VERIFY.

m Program functions
KEY$, CSR, LEN, MID$, VAL, STR$

m Calculation range
+1x 10729 t0 £9.999999999 x 109%nd 0 (internal calculations use 12-digit
mantissa)

=» Program system
Stored system

m Number of steps
Maximum 544 steps (maximum 1,568 steps when optional RAM pack is loaded)

a Program capacity '
Maximum 10 programs (P@ through P9)

= Number of variables
‘Standard 26, expandable to 94 (maximum 222 variables when optional RAM
pack is loaded) and exclusive character variable ($)

m Nesting
Subroutine — 8 levels
FOR-NEXT loop — 4 levels
Numerical value — 6 levels
Operators — 12 levels
m Display system and contents
10-digit mantissa (including minus sign) or 8-digit mantissa (7 digits for nega-
tive number) and 2-digit exponent.
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SPECIFICATIONS

m Display elements
12-digit dot matrix display (liquid crystal)
® Main components
C-MOS VLSI and others
m Power supply
2 lithium batteries (CR2032)
= Power consumption
Maximum 0.02 W
m Battery life (Continuous use)
Mainframe only — approximately 170 hours
With options connected — approximately 100 hours
m Auto power-off
Power is turned off automatically approximately 7 minutes after last operation.
= Ambient temperature range
0°C to 40°C (32°F to 104°F)
m Dimensions
9.8H x 165W x 71mmD (3"'H x 614"W x 23/,"'D)

m Weight
119g (4.2 oz) including batteries
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